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Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 
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information in books and make it universally accessible. 
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Accumulator Railway Cars in Gaai. 
206 
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&c. (CHAPPELL and CERMANN], 280, 285 

Amalygamations, 745. 

Aluminium Conductors, 269, 345, 355 
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BrackwELL, F. 0. : Enclosed Station Wir- 
ing, 231 

Blast Furnace Gases, Utilisation of, 465, 
466. 505. 589, 599, 631, 673, 732 

Board of Trade (Report on Electric Light- 
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363 

Brooks, J. F.: Machine for Weighing the 
Forces on a Cutting Tool. 250 
own Relay Patent. Case, 914. 920 


Supplement to eel 


* Electrical Engineering, "Jur-27 1908. 


rowabow — Hill Workhouse Electrical 
l'ant, 742 

ber t. W.: The Local Government 
iod. 30 


Б: поз Avres : (Mendoza Telegraph Line) 
123: (New Power Station) 505, (Under- 
топ Electric Railways) 401, (Tram- 
wavs, 41; 

borea of Standards, Washington, 109 

tes cars. Electric Light and, 362 

bre srr, H. R.: Costs of Electricity 
TR and Ше Relation to Scales of 
Caa 3, 16 

Basiness EDIDI at Olympia, 72 

E---qANN, O.: An Improved Mercury 
Vapour Lamp, 549 


C 

v3! les. Life of, at West Ham, 548, 581, 

tob 

bes, New Types of, 269, 345, 355, 455 
(atiewans, E lectrical, for Shipbuilding 

Berths HENDERSON], 259 
f laum Carbide Factory, 
ые. Cable Calculator, 

13 p. 962) 


A British, 423 
1006 (see 


Ua: at 114n. Collieries, Electrical Equipment - 


id Electrical Exhibition, 96 

taranan Marconi Co., Libel Action by, 
125. 185, 500, 365 

Capa: Repair. Work, Electricity in, 576 

Care, the. Electrical Energy at, 561 

Carbon. Ends. A Use for, 252 

Cardiff Docks, Electric Crane Equipment 
4t, 70 

баг Electrical Undertakings, Deprecia- 
uen ot. 972 


Cagc-- Wirsos, Prof. C. A.: Train Re- 
sistance. 1006 

Cus. Electric, and Ignition Appliances, 
19, 797 

tarshalton Tramway Accident, 48, 55, 493 
Votazena-Colon Cable, 207 . 


Cement Works, An Electrically-driven, 847 

!-nsus of Production, 598 

Central. and South American Telegraph 
te, 305. 

“Central.” The, 438 

Ceylon, Wireless Telegraphy in, 944 

Un ans, The Hans- Renold Silent, 269 

CHAPPELL. W.. and GERMANN, T. : Size, 
Weights, and Costs of Alternators as 
Ае е4 by Rated Speed and Periodi- 
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Сокер. Prof. E. G.: New Engineering 
Lateratory at the Finsbury Technical 
College, “25 

Commercial Cable Co.’s New Cable, 630 
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| ANDERSON], 757 

бодот Construction, 369 
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Continuous-current Traction, 
sion, 597 

Continuous-current Turbo Generator De- 
sign, Year's Progress in [Hoparr], 873, 
819; [Ponr], 875, 887 

Continuous- current and Single-phase Trac- 
tion, Combined, in America, 245, 249 

Controllers, Crane, 112 

Copper Alloy Bars, Specification for, 542 

Copper and Tungsten, Portuguese Ex- 
ports of, 754 

Corrugated Rails, The Hardness of, 715 
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Corrugation in Tramway Rails [Brav- 
MONT]. 227; [FELL], 501, 516 | 
Costs, Electricity Supply, The Relation 


of, to Charges [SHAWFIELD and Вов- 
NETT], 3, 15, (see also page 16) 

Craig and Donaiu 8 Plate Mangle, 613 

Crane Controllers, 112 

Cranes, Electric, 449, 547, 553, 691. 750 

CRIDGE, A. J.: Some Notes on Alternat- 
inz-current Distribution, 4, 27; Value 
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tice, 90 

Crompton-Blondel Flame Arc Lamp, 855 

‘*Crystopal,’’? 124 

Culvert Explosions at Aberdeen, Report 
on, 319, 340 

Curtis Turbines, Tests of, 145, 333, 412 

Cutting Tool Forces, Mac hine for Weigh- 
ing [Brooks], 230 
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Insulators, 755 

Depreciation [YEAMAN], 3, 20; [KENNEDY], 
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Derby Electricity Works Extensions, 979 

Deri Single-phase Commutator Motor, 655 
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System of [Brrrivr and Tost], 748, 771 
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Dover Harbour Power Station, 828 

Dredging, Electrical, 765 

Drills. Electric, 519 

Drummond’s Machine Tools. 487 

Dry Cells for Mains Testing, 
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Dry Cells. Tests of, 551 
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Electric 


Edison, Mr., Illness of. 369 
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Engineers, The Training of, 815, 846 
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SUMMARY 


IN an article in this issue, MR. К. EDGCUMBE deals 
with the anomalies which have hitherto existed in 
the methods commonly employed for the comparison 
of different forms of street lighting, and emphasises 


the importance of taking actual tests in situ, fiom 
which can be deduced a ''figure of merit ’’ for the 


particular conditions under which each is being used. 
A large number of actual illumination curves taken in 
railway stations, &c., are given and 
form most interesting comparisons between gas and 
electric public lighting, and figures are worked out for 
the total cost per ''candle-foot-yard " for various 
forms of gas and electric lighting. (Page 5.) 
AMONG the birthday honours, a peerage has been 
conferred upon Sır James Kitson, Bart., M.P., and 
a knighthood upon MR. J. Gaver, C.B. Dr. J. A. 


EWING, F.R.S., has been made a Companion of the 
Bath. (Page 11.) 


Tur annual report and abstract of accounts of the 
Poplar Municipal Electricity Supply Department is 
chiefly remarkable as recording a large increase in hi 
which has resulted in a 
decrease in the costs per unit sold. (Page 11.) 

Tne electrical effects now being presented in the new 
ballet at the Alhambra Theatre form an excellent 
example of the high state of development of a special- 
ised branch of electrical work. Great ingenuity has 
been displayed in the arrangement of the wiring and 
switching apparatus for the large number of "small 
lamps carried in the costumes of the performers. 
(Page 12.) 

THE proceedings of the Convention of the Incor- 
porated Municipal Electrica] Association at Shetheld., 
on Thursday last, commenced with the annual general 


meeting, at which the council for the next year Was 
elected. Mr. H. Tarsor (Chief Electrical Engineer, 


Nottingham) was chosen as ‘president of the forth- 
coming session. The annual report was read and 
adopted, and several subjects of interest in connection 
with municipal electricity supply were discussed. 
(Page 13.) 

Two papers relating to electrical power supply costs 
and charges were discussed. The first, by Mr. C. E. C. 
SHAWFIELD (Borough Electrical Engineer, Wolver- 
hampton), dealt with cheap power supply by muni- 
cipalities, and put forward the view that if the tariffs 
were adjusted to suit the competition, the cost of pro- 
duction would adjust itself to the tariffs. He did not 
think that the ‘‘ maximum demand ”’ system was com- 
patible with a successful cheap power supply. The 
other paper, by Mr. R. H. Вскхетт, considered the 
costs of electricity supply in relation to the seale of 
charges, and gave some interesting figures and curves 
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leading up to à suggested method by which tariffs 
could be calculated from ascertained or estimated costs 
of supply. The controversial points in these two papers 
were tuken up im a most interesting discussion, in the 
course of which Mr. J. F. C. SELL апа Mr. W. W. 
LACKIE, amongst others, took up a strong position in 
favour of the “‘ maximum demand " system. (Page 
16.) 

THE question of depreciation and reserve for anti- 
quation and obsolescence from an engineering stand- 
point was treated in a paper by Mn. C. H. YEAMAN 
(Chief Electrieal Engineer, Hanley). He took up the 
attitude that, in addition to setting aside in municipal 
electrical undertakings an adequate sum for sinking 
пата purposes, a further full amount should be provided 
for depreciation. Most of the speakers in the diseus- 
sion, amongst whom were Mr. R. Hammond and 
ALDERMAN PkansoN, of Bristol, took up a somewhat 
different view, and considered that municipal under- 
takings would be unfairly hampered if required to set 
aside a sum for depreciation on the scale recommended 
by the author of the paper. (Page 20.) 

THE papers read at the last meeting on Friday were 
both of a technical character. Mr. R. McCourt 
described the methods of incandescent lamp testing 
Introduced by Mr. WILKINSON at Harrogate. In the 
discussion several engineers described what had been 
done in this direction in connection with other under- 
takings. (Page 24.) 

Tue last paper, by Mr. A. J. Сирок, entitled ‘‘ Some 
Notes on Alternating Current Distribution," оо 
the means which are being adopted at Sheffield for the 
improvement of the power-factor of the system, in 
view of the large alternating current power load. 
(Page 27.) 

A LETTER in our correspondence columns from MR. 
ACLAND contains some additional remarks relating to 
the discussion on his paper read at the first meeting of 


the I.M.E.A. (Page 31.) 

WE give the names of those nominated to serve 
upon the governing body of the new Imperial College 
of Science and Technology, South Kensington. (Page 
31.) | 

AN automatic apparatus for giving the correct call 
signal for any one of several stations has been installe4 
in a wireless telegraph station near San Francisco. 
(Page 32.) 

Tur small amount of electric exhibits at the Agricul- 
tural Show, at Lincoln, shows that there is room for 
greater nctivity in the direction of applications of elec- 
tric power to purposes of farming. (Page 32.) 


Tuk new electrical equipment of the Cambrian 
Collieries, South Wales, will be inaugurated on Tuesday 
next. The Company started with a small installation 
about the mines, and originally took a supply from the 
South Wales Power Company. On extending the 
system, however, it was decided to put down the inde- 
pendent generating station which forms the subject of 


an illustrated article in this issue. (Page 33.) 
Tue Home Office. have recently instigated an 


action against the manager of a Scotch colliery for 
negligence in connection with the insulation of the 

cables entering an electrical coal-cutter. The case is 
» ae one, both technically and legally. (Page 
J. 


A REPORT was submitted to the L.C.C. on Tuesday 
by the Parliamentary Committee, relating the cir- 
cumstances under which the Council's Electric Supply 
Bill was rejected. The report proposed a resolution 
expressing regret at the action of Parliament, which 
was passed by the Council after an amendment to 
submit the matter to the Borough Councils had been 
rejected. (Pages 36 and 45.) 


Tuk full text of the clause granted by a committee 
of the House of Commons to the Metropolitan Water 
Board, making the North Metropolitan Electric Power 
Supply Co. liable for damage to the water mains of 
the Board by electrolytic action, is given. (Page 38.) 

Uxper '' Electrochemistry ’’ is given a note on some 
measurements by M. von ріках, of the specific resis- 
tance and temperature coethcient of tantalum; the 
work of А. Coppaporo upon the Electrolytic Applica- 
tions of Alternating Currents is also referred to. A 
deseription of the Townsend cell, employed- at the 
New Electrolytic Alkali Works, at Niagara Falls is 
given, and the paper of R. Lorenz and W. RuckstTuHL 
upon the Transfer of [ons in the Electrelvsis of Mix- 
tures of two molten salts is abstracted. (Page 39.) 

UxpER Electrical Science there is recorded the 
determination of certain electrical constants of very 
pure selenium, and there is an account of a directive 
wireless telegraph receiver, which has a number of 
advantages over the usual high vertical air-wire. In 
the papers abstracted in the Continental section, some 
results are given of researches by K. BerGwitz on 
photo-eleetrie fatigue, and F. Pascuen shows that the 
Doppler effect in canal rays discriminates between two 
spectra of oxygen. (Page 40.) 

AMONG those new patent specifications abstracted in 
the current issue is one by Siemens & HALSKE, upon 
the subject of metallic filaments; and the manufacture 
of pure graphite filaments is dealt with in a specifica- 
tion by the British TriousoN-IHovsroN Company. A 
motor starting switch of somewhat novel construction 
is described in a specification by BOOKER; and a speci- 
fication by McALPINE relates to an automatic oil switch 
of the '' limit " type, in which contact is made and 
broken between mercury surfaces. Among those 
patents which expire during the current week is one in 
the name of Horprner, which protects a process for 
the electrolytic production of nickel; and two patents 
granted to Сикако and SrREET, which relate to the 
production of graphitic carbon and electric furnaces 
respectively. (Page 41.) 

IN connection with the commercial audit of the 
London County Council tramway and other accounts, 
Mr. W. B. Prat, President of the Institute of Char- 
tered Accountants, has selected Mr. F. W. Рику as 
his colleague. (Page 45.) 

А DEPUTATION, including the Chairman and = two 
members of the Royal Commission on London Tratlic. 
was received by the General Purposes Committee of 
the London County Council on Monday. in connection 
with a Trafhe Board for London. (Расе 45.) 

Our Stock and Share List. Local Notes, Particulars 
of Tenders Invited. Received, and Accepted, Miscel- 
laneous and other Notes, will be found on pages 42 to 
46. 


Ir may be confidently anticipated that some day 
these who are responsible for the lighting of our streets 
will wake up to the need for measuring the illumin- 
ation which they provide. It is twenty-four years 
since Sir WILLIAM PREECE showed that it could be 
done, and from time to time measurements have been 
made and published, more for the. purpose of showing 
how such work may be carried out, rather than for 
giving statistical or commercial results. Mr. KENEM 
EDGCUMBE combines these three objects in his article 
on The Comparison of Street Illuminants, and once 
more an opportunity is given for those who are respon. 
sible for spending publie money on street lighting to 
learn that if they choose, or if, rather, they realise 
their responsibilities, they may accurately measure 
what they are buying. "The candle-foot-yard is a unit 
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which needs a little explanation for those who are 
not acquainted with photometry, and must present 
«me ditticulty to those who are not in the habit of 
thinking in abstract units. It forms a perfectly just 
tasis for comparison, but cast-iron water mains might 
ге compared by using а pound per square inch (pres- 
sure) per mile (run) per gallon per hour (delivered) 
ber foot (head) unit. It is probably as difficult for an 
ordinary member of a lighting committee to grasp 
the idea of а candle-foot-yard, as for an engineer to 
think in terms of this water-main unit. Graphics for- 
tunately enable the abstract to be translated into the 
concrete, and Mr. Edgeumbe's curves may be easily 
interpreted—indeed, they appeal to the eye with hardly 
anv- need for explanation. The curves given for 
Charing Cross and Victoria Stations are particularly 
interesting, as they are both quite recent installations. 
It is worthy of note also that in the case of Charing 
Cross experimental installations of both gas and 
eleetricity were put up, and the latter came off trium- 
phant. In the much talked of Victoria installation, 
however, gas was adopted without experiments being 
first tried. 


-———— 

AFTER a day's relaxation, the Incorporated Muni- 
cipal Electrical Association reassembled on Thursday 
t^ hold its annual business meeting. Mr. H. TALBOT, 
ef Nottingham, was elected President for the coming 
vear, & new Council was ballotted for, and the report 
of the outgoing Council was presented. Much work 
has been done during the past twelve months. The 
Council's delegates have assisted in the deliberations 
of the Engineering Standards Committee in drafting 
the standard specifieation for carbon filament lamps, 
published in January, but although the Association 
had devoted much time and trouble to the matter, 
and, in the true interests of standardisation, consented 
to withhold the specification they had themselves pre. 
pared two years ago, the Engineering Standards Com- 
mittee somewhat ungraciously refuse to recognise this 
by accepting the Association's suggestion that their 
members should have the privilege of purchasing the 
specification at a reduced charge. The proposal made 
by Mr. EÉpccowE last year that an ‘ Information 
Bureau ° should be established, has not been found 
feasible, and the Council has also declined offers by 
publishers of technical journals to assist in the matter; 
in this, we think, the Council was wise, for such offers 
could hardly be disinterested. The Association has 
now permanent representatives on the Wiring Rules 
Committee of the Institution of Electrical Engineers, and 
cordially approves of the new edition of the rules which 
has recently been issued. It is also interesting to note 
that members of the Association are unanimously in 
favour of the Board of Trade's Electricity Supply Bill, 
which has been introduced so many times in Parlia- 
ment without effect. It is to be hoped, therefore, that 
this Bill, the general principle of which is approved 
by all branches of the electricity supply industry, will 
be passed next session as an instalment of the much- 
needed reform in the law of electric lighting and power 
supply. Another section of the report deals with a 
subjeet upon which there has been much discussion, 
namely the refusal of the Local Government Board to 
allow the wages of municipal workmen engaged in 
construetional work to be charged to capital account. 
Although there can be no denying the fact that the 
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wages of men engaged in laying mgins and carrying 
out other extensions to an electricity supply system 
is expenditure which increases the capital value of 
the undertaking, we cannot but think that too much 
importance has been attached to the matter, and that 
it hardly constitutes a real grievance. In any case, the. 
work has to be paid for, and, if it must be paid for 
out of revenue, the whole charge can be easily adjusted 
by diminishing accordingly the sum allocated as depre- 
ciation on the particular extension with which the work 
in question is associated. The Local Government 
Board has evidently grounds for fearing that, if the 
wages In question be allocated to capital account, some 
municipalities might be tempted to be careless in dis- 
criminating between the work done on extensions and 
that done on repairs and maintenance. This may be a 
real danger, and, in the interests of municipal finance, 
it is important that it should be guarded against. 


— —— ü9—— ——— 


TuE papers by Mn. SHAWFIELD and Mr. BURNETT, 
which were next taken, were evidently intended by 
their Authors rather as a means of opening a discus- 
sion on the method of arriving at the proper charges 
for electric power supply than as complete essays on 
the subject. Mr. SHAWFIELD’S contribution, in fact, 
was frankly a polemic, and his challenge, ‘‘ Adjust the 
tariff to suit the competition, and the cost of produc- 
tion will adjust itself to the tariff,’’ proclaimed also 
by him on a previous occasion, with equally grim deter- 
mination, was taken up in all seriousness. There are, 
as a matter of fact, not a few supply station engineers 
who actually work more or less to this risky principle 
—rushing in where angels fear to tread—if we may use 
a metaphor which we beg them not to take too 
literally. So convinced are they that electrical 
methods of power supply and distribution must be 
more economical than any other, that they merely 
pause to ascertain the cheapest price of the other 
methods and undereut it. In all probability they may 
be right nine times out of ten, but the tenth time may 
spell disaster, for it is often a question of contracts 
involving a large turn-over, and a slight mistake may 
have serious consequences. Mr. Burnett’s paper, 
showing the approximate methods that have to be 
employed in working out tariffs from actual observed 
costs, should do much to warn over-zealous engineers 
of some of the pitfalls they must avoid. Doth papers 
led to the publication of a mass of numerical data, 
expressions of opinion, and exchanges of experience 
that will be of great value to every student of the 
subject—and it is a subject that all supply station 
engineers must study. The third paper by Mr. 
YEAMAN, appealed more especially to those connected 
with the financial side of municipal electricity supply, 
and went thoroughly into the vexed question of the 
form which provision for depreciation of plant should 
take, and to what extent allowance should be made 
for “© antiquation ’’ and '' obsolescence '' brought about 
by the general introduction of improved methods. MR.. 
YEAMAN'S pronouncements received a good deal of criti- 
cism at the hands of Mr. НҤНАммохр and others who 
have been prominently connected with this question of 
late. 

MN ST eee 

THE papers at the last meeting were devoted entirely 

to technical matters. Mr. McCourt’s description of 
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the lamp-testing department instituted by МЕ. 
WILKINSON at Harrogate is well worthy study by cen- 
tral station engineers. The advantages of taking 
measures for ensuring the supply of lamps of good 
quality to consumers are obvious, although, as one 
speaker hinted, the Electric Lighting Acts do not, of 
course, give supply authorities any powers in this 
respect. Mn. CnipGE, in the last paper read at the 
Convention, raised a question to which comparatively 
little practical attention has been given. The parti- 
cularly large alternating-current power-load has 
brought the matter of power-factor regulation into 
special prominence at Sheffield, and we believe that Mr. 
Fedden was the first engineer to seriously consider the 
installation of special apparatus to keep the power 
factor of a large supply system within bounds, although, 
of course, synchronous motor-generator sets have 
often been chosen rather than induction motor 
generators on account of their favourable effect on the 
power-factor. Whether the ultimate solution of the 
problem will be the adoption of improved forms of 
static condensers in place of what are sometimes 
described as rotary condensers is a matter as yet impos- 


sible to say. 
—— — — .,95——— 


Is the report made by the Hon. М. R. W. PEEL 
(Chairman of the Parliamentary Committee of the 
London County Council) and published with the pro- 
ceedings of that body on another page, it is seen that 
this Committee has experienced considerable disap- 
pointment at the rejection of the London County 
Council Electric Power Bill. This is hardly to be 
wondered at, for the Committee has had a difficult 
task in taking up an extremely complicated problem, 
and the large amount of labour they have expended 
in mastering it has been absolutely thrown ақау. 
Sympathy must particularly be expressed with the 
technical officials of the London County Council, how- 
ever, for they have been called upon two years in 
succession to work out in considerable detail a com- 
plete scheme for the supply of electric power to the 
whole of greater London, and on both occasions the 
scheme has been rejected for reasons which have had 
nothing whatever to do with the merits or demerits of the 
project as an engineering proposition. Looking at the 
matter from a broad point of view, however, we can 
hardly express surprise that the House of Commons 
Committee has thrown out the Dill. The mandate of 
the citizens of London at the recent London County 
Council election was clearly that the Council should 
not proceed with the establishment of a large elec- 
tricity works for power supply, but should confine its 
business energies to the management of those '' pro- 
ductive ’’ undertakings which it possessed already. 
This was, in fact, the policy put forward by Mr. PEEL 
himself and his '' municipal reform ” colleagues, and 
the one to which they owe their accession to power. 
It is clear, therefore, that any radical improvement 
of the electricity supply industry in the metropolis 
will have to be carried out by private enterprise, and 
that the capital necessary to establish new works for 
the supply of cheap electrical energy on a large scale 
or to consolidate the existing electricity supply under- 
takings on an economical basis, will have to be 
derived from the investing publie. "The question then 
naturally arises, ''* Where does the Londen County 


Council ‘come in '?" If a company or companies 
have to find the capitul, build the electricity works, 
and run the undertaking, why should the London 
County Council design the electricity works for them, 
have a controlling voice in the management, fix the 
tariff, and druw a share of the profits? 

——- 

Durine the discussion on '' The Distribution of Gas 
at Increased Pressure,’’ in Section VI. of the Engin- 
eering Conference, some remarkable statements are 
reported to have been made by Mr. A. J. MARTIN, in 
respect to the relative expenditure in mains for trans- 
mitting equivalent powers by high pressure gas and 
electric power. The weight of copper required to 
convey a certain power electrically was greater, he 
suid, than the weight of steel mains required to carry 
an equivalent quantity of gas at high pressure, and he 
further stated that a 4 in. pipe, with gas at 60 Ib. 
pressure would transmit the 4.000 kw. proposed to 
be supplied to each sub-station under the late L.C.C. 
eleetrie power scheme, while the transmission losses 
would be from 10 to 20 per cent. of the electric power, 
against only 2 to 3 per cent. of the gas. We have 
tried to check this astounding statement, but in igno- 
rance of Mr. MangriN's assumptions as to the electric 
pressure and current density used, and the thickness of 
metal he considers necessary for his 4 in. pipe, cannot 
get any result approaching it. Mr. Martin should go 
into detail, because if he is right the facts cannot be 
too widely known. Incidentally, we believe that gas 
distribution at 60 lb. pressure is not an accomplished 
fact on any considerable scale, and that the cost of 
compression (a transmission loss comparable in kind 
with the voltage drop in electric mains), leakage, and 
other incidentals, is not vet fully known by practice, 
but is certainly a geod deal over 2 or 3 per cent., 
reduced to proper equivalents. 

T TRE 

THe action of the Home Office in instigating a 
presecution in connection with the defective protection 
of the cables supplying an electrical coal-cutter in a 
Scotch colliery cannot but meet with the approval of 
all engineers who have the welfare of the electrical 
industry at heart. The introduction of electrical coal- 
cutters into the mining industry is quite Сеш 
enough without having to contend against the addi- 
ticnal argument of danger; and accidents such as the 
one which led up to the action reported in our columns 
this week must have a distinctly deterrent effect upon 
those mine managers who are hesitating on the question 
of the use of electrical machinery underground. This 
particular accident would be the more excusable if it 
had not been so obviously avoidable. For some 
curious reason the Home Office rules for mines do not 
insist upon the earthing of portable motor frames, but 
this exception simply accentuates the necessity for 
insulating cable bushes, both mechanically and elec- 
trically strong and durable. If it be objected that the 
efficient, earthing of portable motors underground is a 
diffieult thing to earry out, then there remains the 
simple and effective plan of providing a special earth 
enble. It is to be hoped that the publicity given to 
this case will have the effect of making those respon- 
sible for the installation of electrical machinery of this 
class particularly careful to adhere to those regula- 
tions designed to prevent such regrettable accidents. 
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THE COMPARISON OF STREET ILLUMINANTS 


By Kenelm 


N view of the keen competition which now exists 

between gas and electricity for the illumination of 
public thoroughfares, it is curious that no settled 
method of comparison has been so far arrived at. 
Broadly speaking. two illuminants ean be coinpared, 
either as to candle-power, or the illumination which 
thev produce. Each of these main headings must, 
however, be further  sub-divided somewhat as 
iollows : — 


Mean horizontal candle-power. 


‘Mean spherical candle-power. 
| Candle-power in a given direction. 


Candle-power- 


Maximum candle-power. 
Minimum > 
Average г 


"Оп a horizontal surface. 

Оп а vertical surface. 

On a surface at some other fixed angle. 

On a surface turned directly towards the lamp. 

The surface may, moreover, be either at the ground 
level or at a given height above it. 

Owing to the apparent simplicity of the definition, 
street lamps have, in most cases, been described a5 
üving во many candle-power." Which one of the 
above six eandle-powers was adopted would, as a rule, 
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depend on which appeared to give the highest value 
with the particular type of lamp under consideration. 
How meaningless is such a definition will be seen by 
comparing Figs. 1 and 2, which give the candle- 
power at various angles in a vertical plane of an 
incandescent gas burner and an open arc respectively. 

A measurement of the mean spherical candle-power 
is perfectly accurate as far as the total light emitted 
is concerned, but not only is its value tedious to 
determine, but when found it affords no idea as to the 
distribution of the light, which is of paramount im- 
portance for street illumination. How important is 
this question of distribution will be seen from Fig. 3. 
in which the full line represents the distribution of 
illumination on the surface of the street if the candle- 
power of the lamp is the same in all directions, and the 
dotted line the corresponding illumination for an open 
arc lamp (see Fig. 2). 

In order to give as even a distribution of light as 
possible, the candle-power should clearly be least in 
a downward direction, and increase rapidly as the 
vertical is approached. Above 25? with the horizontal, 
however, the rays are of small value, and all rays 
above the horizental are useless, unless reflected 
downwards. It will be seen that the ordinary gas 
mantle (Fig. 1), whether for high or low pressure, is 
unsatisfactory in this connection, and reflectors have 
invariably to be used, with the disadvantage that, 


Edgcumbe 


owing to the heat of the flame it is almost impos- 
sible to prevent their becoming discoloured and prac- 
tically useless. The electric arc, on the other hand, 
whether of the ordinary open (Fig. 2) or flame type 
(‘‘ Oriflamme " type, Fig. 4), is much better in this 


respect. Glow ‘lamps. whether of the filament 
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Fie. 2.—OrrN Anc. 
or the Nernst pattern, while distinctly superior 


to incandescent gas as regards distribution, are 
not sufficiently so to be really efficient without 
either a reflector or а prismatic (holophane) 
globe. The addition of such reflectors or lenses makes 
the use of the candle-power definition still more unsatis- 


Hlvantnation in 
Candle Feet. 


Distance from Lamy-post. 
Fic. 3.--DisiRniBUT1)0N OF STREET ILLUMINATION. 


factory; in fact it is doubtful if, in such a case, it 
has any real meaning at all, since the rays can be no 
longer regarded as emanating radially from a point. 
In view of all this it would hardly be believed that 
one of the most important and, in other respects, 
up-to-date Councils in. London, lets its lighting con- 
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tract on terms which require the centractors to fur- 

nish hunps giving a minimum of 9000 candle-power, 

‘Sas measured by the Council's. travelling. photo- 

meter’ At first sieht such an arrangement might 

appear to be all in favour of the. lighting contractors, 

sinee, no angle being specified, they might apparently 
C 


6 ELECTRICAL ENGINEERING 


су 4, 1907. 


claiui to make the measurements at that which suited 
thern best. As a matter of fact. however, the choice 
of angle les neither with the Council nor with the 
contractors, but with the photometer itself, which 
makes its own selection. The ‘‘ travelling pheto- 
meter '' consists, in fact, of two sereens, one of which 
is illuminated by the standard lamp. and the other by 
the lamp under test. The whole thing is moved to 
and fro along the street until the screens appear 
equally illuminated. the candle-power being then cal- 
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culated in the ordinary мау. The point of balance 
тах thus occur at alimest any angle, but still. the 
900 candle-power has to be furnished. 

For these various reasons many of the otherwise 
valuable photometric tests which have been made and 
recorded from time to time, are of little or no value 
for the purpose of comparison. For example, when 
‘vas per eandle-power `’ or ** eandle-power per mile " 
is spoken of, there is always a doubt as to the direction 
in which the candle-power was measured, and more- 
over. such a definition affords no indication as to the 
brightness of the illumination aimed at or produced. 

It was suggested by Mr. A. P. Trotter, fifteen years 
ago.! that the iliumination on the surface of the 
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ground should be taken as the true criterion. He 
suggested the term '' candle-feet,’’ which, although 
much eriticised at the time, has since become uni- 
versal? 

There can be no doubt that this is the right quan- 
tity to measure, if for no other reason than because 
the end in view is to illuminate a given area: the 


| Paper read before the Institution of Civi] Engineers, May, 1892. 


Ф. , и . C 
? The illumination on a surface at right angles to the rays of light is c candle- 


fect, where € is the candle-power and D the stance in feet, 


the angle of inei lene: is 8), the ill usin tion is T Con O селте Геї. 


If the inv is not 
perpeinhiceular to the surface, but mikes an angie 8 with a perpendicular te it (ie, 


candle-power of the lamps used is merely a means 


to that end. 

The question has been much diseussed as to whether 
the illumination should be measured at a horizontal 
surface or one of апу other angle. and at what height 
from the ground. There seems little doubt that the 
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foriner is the ideal surface to assume, since it is the 
only one which can receive light from all the lamps 
within range.” And. morecver, if a horizontal surface 
is well illuminated any other will be still more so. 
Mr. A. P. Trotter, in his original paper. suggested 
that measurements should be made as near as possible 
to the ground. but a height of from 3 ft. 6 in. to 
4 ft. has now become fairly universal, and is perhaps 
the height at which the majority of objects have to be 
examined, [t is also a very convenient one for 
making measurements, and has the further advantage 
of being comparable to the metre, at which height 
Continental determinations are often made. 


5 


Hluninatien in 
Candle Feet 


U Ly 40 ov ND 
Feet. 
Fic. 8.— QUEEN VICTORIA STREET (Two-DunNER 
HIGH-PREssURE Gas). 


Some eighteen montbs ago Mr. H. T. Harrison 
suggested that the minimum illuminaticn found in a 
given street should be regarded as the criterion of the 
efficieney of the lighting. This was certainly a step 
in the right direction. but unfortunately the photo- 
meter employed had a screen fixed at an angle of 
45°, so that the illumination measured, instead of 
being the actual minimum, was the minimum due tc 
one lamp at a time on a surface facing it, and inclined 
at an angle of 45° to the vertical. There is much to 
be said in favour of illuminations measured at 459, 
Inasmuch as they represent, as it were, a compromise 
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between the horizontal and the vertical. but the draw- 
back that no one sereen eun face all the lamps at 
once, prevents its being adopted as a really universal 
method of comparison. 


* For this геләп the 45. sereen suggested by Mr. H. T. Harrison in his paper 
before the Manchester Section of the Institution of Eleetrieal Engineers in есе 
ber, 1905, is jess satisfactory. The photometer in question, which was of the 
"Ehneker" pattern, and rs made by Messrs. Everett Кесене, and Co., gives PN- 
cellent restits when ems enc lamp at a time has to be tested, but in eomtncn with 
all photemeters in which tlie screen eannot be set at апу required angie, it ds not 
ауана tor illus ао т сахи ments, 
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Mcreover. although to compare the minimum illu- 
pinations may be a highly scientific way of treating 
the problem, at the same time street illumination has 
ns esthetic side, which is by no means less important 
than its scientific, and since it is the '' man in the 


street ^^ who pays the bill, his views have to be con- 
sulted. When asked which of. two streets he considers 
to be the *' best lit." he will invariably declare in 


опг of the one which has, not the highest minimum, 
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bat the highest average illumination. It may net be 
lvical, but the fact remains. This point is well illus- 
trated bw a comparison, for example, of Oxford Street 
and Kingsway, in which the minimum illuminations 
ar: much the same, but there can be no two opinions 
as to which street is the ‘ best lit.” 

Mr. S. L. Pearce presented a report to the Man- 
chester Corporation some two years ago, in which he 
cvupared the relative cost of gas and electricity for 
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street lighting, basing his arguments chietly on a 


"watt are lamp, and а nominal 1,000-candle-power 


high-pressure gas lamp. His repcrt included some 
west Interesting figures and curves, showing for each 
tvpe the cost per hour per average candle-foot, but, 
unfortunately, his measurements were all expressed 
m direct illumination instead of horizontal illumina- 
tion, and the results were worked out per lamp, rather 
than per given length of street. When it is merely 
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a question of comparing two jlluminants under pre- 
eisely similar conditions such a method is quite satis- 
factory, but it may be taken as an axiom that for 
etch form of lamp there is a particular height of post, 
spacing, &e., with which it gives the best results. 

It seems essential, then. in order to arrive at а 
really satisfactory decision as regards the relative 
merits of different illuminants, to make actual tests 
in silu and from them to deduce a ‘ figure of merit "' 


7 
or “illumination ethcieney " for the particular 
conditions under which each is being used. 
Figures calculated from laboratory tests are of 


little value, since street lamps do not work under 
laboratory conditions. and are necessarily subject to 
rapid deterioration. It has been suggested that con- 
tour lines might be drawn, showing the points of equal 
illumination throughout a street, but the method is 
too laborious to be of much practical use. 

The variation in illumination across a street is invar- 
iably small, except. perhaps, in the case of ill-lit 
country roads. which need hardly be considered, as 
they come within the category of what Mr. Trotter has 
called ''beaeon lighting." — If, then, measurements 
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are made down the centre of the road they. afford a 
perfect guide as to the general lighting. 

Figs. 5 to 14 are a few curves of horizontal illu- 
mination measured down the middle of some Londcn 
Streets, lit by both gas und electricity. Such. curves, 
although they show the relative illumination. main- 
tained in the varicus streets, do not afford any indi- 
eation as to cost. Since, however, the average height 
of these curves gives the mean illumination in eandlo- 
feet, this value, multiplied by the length of the 
street, represents the total effeetive illumination, and 
its relation to the power consumed (whether watts or 
cubic feet) is a measure of the etheiency of the lighting. 
In most cases, the illumination curve repeats itself 
every few hundred feet, so that only a short length 
need be actually tested, except for the inevitable dif- 
ferences between individual lamps. 

Just as the area of an indicatcr card represents the 
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work obtained from a given amount of steam, so the 
area of these illumination curves shows the illumina- 
tion obtained from a given amecunt of pas or elec- 
tricity (since the area of the curve =averave illumina- 
tion x length). Owing to the fact that in many cases 
it is impossible to take measurements just under the 
lamps. and that the illumination there always 
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depends very largely on the construction of individual 
posts or lanterns, and is in any case ample for all 
purposes, it has been thought best to omit the five 
feet opposite the end post in each section. There is 
clearly no object in so doing in the case of streets 
lit by lamps along the kerb (e.g., Queen Victoria 
Street or Fleet Street), but it has been done in each 
case for the sake of uniformity. 

In order to put the suggested method of com- 
paring the average candle-feet per vard of street to 
the test under working conditions, it was decided to 
make a series of measurements in some of the more 
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important London streets, as a photometer was avail- 
able which enabled this to be easily done. 

The photometer in questicn was that designed by 
Mr. A. P. Trotter, and described in a recent Issue 
of ELECTRICAL FE NGINEERING.! It had the distinct 
advantage, for the particular purpose in hand, of 
enabling the lowest illuminations to be accurately 
measured, .and this, moreover, independently of the 
colour of the lights tested (which ranged from the 
mercury vapour lamp to the flame arc). Two other 
essentials were that both illumination and candle- 
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Fic. 16.—Turee-Burner HIGH-PRESSURE Gas, 


power should be measured at will, and that the instru- 
ment should be easily carried from place to place. 
Through the courtesy of the Gas Light and Coke 
Company a comparison was made between the photo- 
meter used in these tests, and the ‘‘ Flicker” street 
photometer employed by that Company for street 
measurements, and the two instruments were found to 
be in agreement to within less than 3 per cent. The 
difference in reading obtained by different observers 
making measurements in the street wis, as a rule, found 
to be well within 3 per eent.. so that it may safely be 
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assumed that the measurements can be relied. upon 
to within 5 per cent. throughout. 

It may be interesting in this connection to mention 
that the candle-power found by Mr. H. T. Harrison for 
a three-burner high-pressure gas lainp (nominal 1,000 
candle-power) in Kingsway, was 515 candle-power, 
and by Mr. N. L. Pearee! for n similar lamp mea- 
sured in Manchester, 525 candle-power, while Mr. 
Bradley, in Westminster, found 573 candle-power. In 
the present tests it averages about 550 candle-power, 
which shows a very satisfactory agreement among 
four independent observers making tests on similar 
lamps at different times. 

In street lighting work it is impertant that all neces- 
sary adjustments should be in the hands of the ob- 
server; for example, a photometer on wheels is incon- 
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Fic. 17.--INcaANbEscENT Gas—-Low Pressure (dj (CvBIC FEET 
PER Posr). 


venient, since in directing it towards the light to 
be tested, the observer has to give instructions to 
someone else as to how it is to be turned, while he 
fixes his eye on the view finder. Again, in some photo- 
meters a measurement of the angle has to be made 
in each case, and this angle then halved. Such a pro- 
ceeding is not only awkward in a poor light. but a small 
error in the measurement of the angle introduces a 
considerable error in the reading. For this reason, 
street. photometers shculd preferably be so arranged 
that for candle-power measurements, the screens can be 
set so that the rays of light fall perpendicularly upon 
them. Since a very large proportion of the measure- 
ments to be made are of less than cne-tenth of a 


Hlunmcnation in Caudle Peet. 
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Fic. 18.——TaNTALUM-REAsON FirriNG (163 Watts PER Post). 


candle-foot, it is essential that the photometer should 
be sensitive at these low illuminations, and in this 
respect, the ** Flicker ©’ photometer is by no means al! 
that can be desired. Mr. Trotter's arrangement of 
inclined sereens of various colours is far more definite 
in its working. 

The average time occupied in taking measurements 
of candle-power and illumination over a length of, sav, 
250 feet of street, amounted, with this instrument, to 
about half an hour. 

Figs. 5 to 14 show the illumination measured, as 

| Eleetvicion, November 4th, 1904, 
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агеаду pointed out, down the centre of the street. It 
night be objected that in those streets in which the 
Insts are placed down the centre, it would have been 
were consistent to have made measurements down the 
centre Of each half of the road. While this is no doubt 
гае. the difference would be small, and it is important 
гет a standard practice should be adopted, and, more- 
тег. measurements can always be made down the 
centre. of the road without interfering in any way with 
the trathe. 
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Feet. 
Fic. 19.—Osram-Reason Fittine (210 Warts). 


ble I. gives the results obtained from the curves. 
i the eaee ot gas, the nominal consumption per burner 
*onven.s and dor the electric light, per lamp. The 
oLdle-powers were measured at an angle of about 
ee with the vertieal, that is to say. at a 
ustance from the base cf the post equal to between 
ov» and a һай times and twice its height, and as far 
ss possible represent the means of measurements taken 
en several lamps. 
In calculating the B.O.T. units or 1,000 eubie feet 
ot gas required per annum per average candle-foot for 
rach vard of street. 4,000 lighting. hcurs has been 
зане as being a very usual "figure. As regards the 
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Р. 20.—Tanratum-Lormus Lanierx. 165 Waris ver Post. 
pice to be charged, opinions may differ. but probably 
13d. per unit and 2s. 2d. per 1, 000 cubie feet represent 
equitable figures, and have been here assumed. It 
wili be noticed that the cost of maintenance has been 
emitted, as this would be beyond the seope of the 
present notes. Ample information under this heading 
is now available, though so scattered as to be difficult 
cf access, and it is much to be wished that someone 
would collect and tabulate it, so that complete and 
accurate estimates of кашаны cost could be pre- 
pared. 

It must be borne in mind that these tests were 
carried Out and the tables prepared, with a view to 
atterding an example of actual practical results, worked 
^ut aecording to the principles laid down, rather than 
ах а comparison between the different methods of illu- 
mination. They represent accurately the state of 
affairs along a particular stretch of road on a particular 
weht, but no special саге has been taken to ensure 
that th- section selected was a particularly representa- 
tive one. <As, however, each curve includes the illu- 


mination due to at least two lamps, and usually con- 
siderably more, they may be taken as fairly typical. 
The conclusion to which an examination of Table I. 
leads is, that for the lighting of main streets, the 
relative cost per annum, exclusive of maintenance, for 
a given average illumination in the centre of the road 
is somewhat as follows:— 
Relative cost of 


Form of lighting. current or gas 


consumed. 
Flame arc (centre of road) Y " d xs 1:0 
Open arc . » 15 
High pressure g чах (e entre and side of road: s a6 
Low pressure and intensified gas (side of road! is 6:5 


In case it should be objected that all the electrically 
lit streets selected have the posts in the centre of the 
road. and might. therefore, be thought to place the 
gas-lit streets "under а disadv autage, figures have been 
included in Table II. (see next page) for a six-burner 
Keith lamp, and a three-burner high-pressure lamp, 
measurements being made in line with the post. The 
figures for these lamps, as also those given fer Victoria 
Station, may be regarded as comparable with those 
given in Table I. for the various arc lamps. 

In some cases, it is essentia! to be able to compare 
various sources of light, without its being possible to 
obtain measuremnts in a street actually illuminated 
by them. In this ease, the most satisfactory method 
is to place the lamp on a post of suitable height, and 
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Feet. 
| Fic. 21.— NrnNsT-HororHaskg (110 Warts). 
to take illumination measurements, beginning, say, 5 ft. 
from the post up to a distance of 20 or 30 yards, the 
former figure being suitable for small lamps, such as 
incandescent gas, Nernst, and so forth, and the latter 
for ares, and high- -pressure gas lamps. 

Figs. 15 to 22 show a number of curves so obtained, 
while in Table II. the results are tabulated. The actual 
readings were only taken to 20 and 30 vards respectively, 
as shown by the eurves, but in calculating the cost, 
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Feet, 
Fic. 22.— Bastiaxs Lamp (132 Warts). 


the additional areas included by producing the curves 
until the illumination was practically nil, have been 
embodied. With the exception of the three and six- 
burner gas lamps. all the lights were on 10 ft. 4 in. 
posts. The three-burner vas lamp was on a 20 ft. post 
(Kingsway, Aldwych end), and the six-burner Keith 
on a 19 ft. 6 in. pest (Bank). 

It may. at first sight. appear anomalous that the 
high-pressure gas burners should consume more gas per 
caudle-foot per vard than the low-pressure mantles, but 
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a little consideration will show that this is to be 
expected, since the smaller the candle-power and 
the lower the posts of the lamps in the street, 


the more effectively is the illumination ‘‘ spread 
out " over it, although, owing to considerations 
of eost of installation, reduced efficiency, and in- 


creased maintenance charges, the idea cannot be pushed 
to its logical conclusion. In lighting a narrow road, 
high-candle power lamps, particularly if placed along 
the kerb, waste nearly half their light in illuminating 


"that of sunlight. 


colour of the ordinary are is much the sanie as 
They will persist in saying that 


it is "too white " or ''too blue." as the case 
may be. Mr. Trotter attributes this to the fact 
that, after dark, the eye becomes accustomed to a 


vellow light. and is dissatisfied with any other. Colour 
Is, of course, Jargely & matter of individual taste, but 
a " cheerful " light will always be more popular than 
even a stronger illumination of a less pleasing colour. 
In this respect the flame arc is facile princeps, and its 


Table 1. 
Aa 4 ы ооо 5 
E ж z = ЕЕ 
= а 5 NE ee 
= o 6-5 = = 2 x YS A 
Lamp. = e. bos E- 5 E a d* “22 
= Bi z.3 Ey qos Gro "ш - 2 
© ш £298 BS ' E35 . = = mg 
z ok ioe. = Ee =з | ee FAS 
5 BUB. |с, EE Е Е 23 zz = 5 
3 S3 усш 26 2s *3 =o “25-5 
= = 5 > = e 2 a 
Gas —- | 
Н.Р, 3- burner : Kingsway} ... - 10 175 , 018 0:11 e 26:5 516 
H.P. 2-Burner (Kingsway es — + 12 140 0:1 0:06 —- 34:3 62- 
H.P. 2- and 3-Burner (W Шера). 5 11 205 0:24 0:035 — 25:9 56 2 
H.P. 2. Burner (Queen Victoria Street: — 10 105 0:095 0:08 — 31-6 бх 6 
Н.Р. Single Burner (Victoria Station) — 15 425 0:64 0:3 — 56 12 3 
L.P. 2. and 3. Burner (Queen Victoria Street; — 4°25 75 | 0:09 0:05 — 26:9 59 6 
Intensified 2-Burner (Fleet Street) — 3°75 44 , 0055 | 0°03 — 364 15,6 
Electricity — | 
Зате Arcs 2 of 10-a. per post (Oxford Street) 535 — 1300 067 O1 91:5 — 11.6 
Flame are 10-a. (Whitehall: 550 -— 1430 0:415 0:06 900 — 11 3 
Flame arcs (Charing Cross Station! 450 — 1100 1:04 0:6 TR'S — 99 
Open arc 10-a. (St. James's Street) 550 — 800 0:39 0:06 113 -— 16.3 


4 
+ 


* What might he ca led the illamination efficiency, 


that is, the hourly consumption per candle-foot-vard in watts or cnbie feet, 


is obtained by dividing the 


figures given in these columns by 4 (i.e. 4r qon), 


useless objects such as houses or fields. It is pre- 
cisely such considerations as this which indicate how 
futile it is tc buse estimates merely on figures obtained 
from the lamp itself, and how essential are measure- 
ments in situ if a true comparison is to be formed. 

No actual measurements were made in the case of 
side streets of the illumination in the centre of the 
road, but Table II. gives comparative figures for 10 ft. 
4 in. posts, measurements being made along the kerb, 
that is to say, in line with the pests. 

The relative cost under these conditions, which are 
not necessarily ideal, for any of the particular types 
of lamp in question, works out somewhat as follows : — 


Relative cost of 


Nature of lamp. current or gas. 


Bastian mercury vapour — ... | Р 1-0 
Tantalum lamp in Reason fitting .. 1:3 
Low pressure gas 1:35 
Osram lamp in Reason fitting 1:55 
Nernst lamp in holophane globe 1:6 
Keith high pressure gas 1:6 
High pressure gas — .. 1:9 
Tantalum lamp in Loftus lantern 2°3 


There are still one or two factors which have to be 
taken into account, such as colour cf the light, 
steadiness of burning, ease of trimming, cleaning, ‘and 
so forth. The latter consideration is really ü question 
of eost, and hus already been dealt with under main- 
tenance charges. 

As regards steadiness, there is not much to еһсоѕе 
between the various types of modern lamp. Both ares 
and incandescent gas lamps are slightly affected by 
wind, but to an extent hardly notice: able except in the 
photometer. 

The question of coleur is a very important one, 
and has not by any means received the attention 
it deserves. Jt is useless to tell people that the 


popularity is evidenced by the way in which the more 


enterprising shopkeepers have adopted it, with a view to 
attracting the attention of the unwary passer-by. 


Table П. 
| " + 
| | E = 35 
| | = а 
os À = = | == 
| o * x wm "em = РЕ 
ES 3 5 Tal one 
Lamp. Wn E а uic ie B 
ME z d, ш FTM 
E =н ш: эш eum 
$ |2 с аз of 28А 
m NM 1 СЕТ 
2 Ə "m 0. ы к o Nds 
| «— — 
acs | To 30 vds 
H.P. 3-Burner ... —- 10 .3 0:14 - ipb6 0318 
Keith H.P. 6. 
Burner -—- 10.6 0:475 —  )]2061| 274 
To 20 yds. 
L.P.Single Burner — 1:25 0:04 10-6 1 23 
| | 
` sos | 
Electricity. | 
Tantalum lampin | To 20 vds. 
Reason fitting... Slo.2) —- U'082 173 110 
Osram lamp in | 
Reason fitting.. 105:0 x J: 0-098 212 - , 266 
Tantalum lampin 
Loftus lantern.. 8155 2 - 0:05 316 39 6 
Nernst lamp in 
Holophane globe 110 = 0:05 220 — | X6 
Bastian Mercury | 
Vapour lamp... 132 —- 0:083 136 — 1 VW 


Great stress has often been laid on the impcrtance of 
an even distribution of illumination. and in this respect, 
it is claimed that gas is superior to electricity. Here 
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асап science and the ** man in the street ° appear to 
be at. variance, since, although an even illumination 
equivalent. to the minimum permissable is no doubt 
scentifically what should be aimed at, on the other 
hand a street with a high average illumination, even 
tiouch less evenly distributed, gives a much more 
pleasing: Impression; in fact, there is probably much the 
same diflerence as between what would be called a 
"bright" day and a "dull" day, although the illu- 
mination in both eases is probably ample for all 
purposes. 

From the utilitarian point of view also. it is often 
prererable to be able to move a few vards along the 
street to obtain illuminaticn suffieient, for example, to 
enable a newspaper to be clearly seen, rather than to 
oe able just to read it at all points. 

It is particularly interesting in this connection to 
compare Figs. 13 and 14, which refer to the plat- 
тиз cf Charing Cross and Victoria Railway Stations 
respectively. The latter has been held up as ‘‘ the 
last Word in station lighting," and undoubtedly repre- 
sents the best practice in gas lighting. It will be 
observed, however, that the ratio of mean illumina- 
поп to minimum illumination is in the case of gas 2:13 
and of electricity only 1:74. showing a very consider- 
aule advantage in faveur of the latter. The corres- 
mending costs, at the same time, amount (see Table 
I: to 12s. 3d., as against Өз. 9d. 

It is hoped that what has been said may serve to show 
what an extremely simple thing it is to obtain a thor- 
cughly systematice survey cf the illumination in a 
civen street, and that those engineers who covet a 
street lighting load may be induced to avail themselves 
of it. There is no doubt often a feeling that photo- 
metrie measurements are shrouded in mystery, and are 
hopelessly inaccurate, so that many engineers are eon- 
‘ent to go by haphazard figures, and are not in a 
position to lay precise data before their lighting com- 
uittees, and either to substantiate their own figures or 
to contest those of cthers. It is hoped that the present 
notes may serve in a mensure to dispel this illusion, 
and to show how a powerful weapon is often neglected. 


BIRTHDAY HONOURS | 


ROM the list of Birthday Honours. published on 
Friday morning we select. the following as of 
Interest to our readers : — 


Peer: Пт. Нох. Sir James Kirsox, Bart., M.P. During the 
past few weeks Sir James Kitson's name has been prominently 
before the electrical engineering industry in connection with 
various electric power bills in Parliament, considerable discus- 
sion having taken place upon the famous Kitson clause, which 
enables a power supply authority to give a supply of electrical 
епегиу for power purposes, 20 per cent. of the total thus used 
being available for lighting purposes. Sir James Kitson will 
also be remembered as the chairman of the House of Commons 
Committee which passed the preamble of the Administrative 
County of London and District Electric Power Bill in 1905, one 
day before the rising of Parliament for the session, thus leaving 
in-utficient time for the third reading. 

Baronel: в WiLLIAM Horraxp. Besides having been a 
member of the House of Commons committee which considered 
the desirability of Great Britain ratifving the Wireless Telegraph 
Convention of 1966, Sir William Holland has always taken a 
great Interest in telegraph matters, and has taken part in several 
deputations on the question of reduction of cable rates abroad. 

Knight: JOHN Gavey, С.В. Mr. Gavey needs no introduction, 
he having only just retired from the position of Engineer-in- 
Chief to the General Post Office. | 

Companion of the Bath: Dg. J. А. Ewixc, F.R.S. Before 
being appointed Director of Naval Education in 1905. Dr. Ewing 
was Professor of Engineering and Applied Mechanics in the 
University of Cambridge for 15 vears, where he carried out а 
large proportion of his well-known researches on magnetism. 
Dr. Ewing was also Professor of Mechanical Engineering at the 
Imperial University, Tokyo, Japan, from 1878 to 1885. 


ELECTRICITY SUPPLY AT POPLAR 


HE annual report by Mr. J. H. Bowden on the 
working of the Poplar Electricity Department for 
the year ended March 31st, 1907, records a fairly suc- 
cessful year s working, and a slight reduction in costs 
per unit sold as compared with last year. The average 
revenue per unit sold has, however, decreased, but the 
final result on the year's working is a small surplus. 
The total kilowatt capacity of the station is now 
8,400 kw., and the maximum demand was 1,980 kw, 
whilst, as will be seen below, the output was 4,208,302 
units, so that the load factor works out at 24°26 per cent. 
The lamp connections for private lighting represented 
64.403 8-c.p. lamps, equal to 2,063°7 kw., and the 332 
motors connected are equivalent to 4,710 h.p., or 
3,768 kilowatts. The publie lighting connections are 
equivalent to 6.037 kw. 
The total number cf units generated and the units 
sold as compared with the preceding year are given 
below. 


Year ended Year ended 
March 31st, 1906. March 31st, 1907. 


Units sold for private lighting.. 817.430 929,75 
T Je power... uus : 1,379,620 2,423,535 
a 2% public lighting .. 844,050 855,026 
Total units sold......... 3,041,100 1,208,302 


362,906 
14,115 


Units used on works............... oe 
+ » in distribution .. ... == 


Total units generated ... — 5,321,383 
The folowing table gives an analysis of the cost 
per unit sold, as compared with the previous year. 
Cosr PER UNIT SOLD (PENCE). 


Year ended 
Generating costs, March 31st, 1906. 


Year ended 
March 31st, 1907. 


Coal. ыш otto desistit 0:401d. O-369d, 
Oil waste, water and stores... 0:030 TED M 
WN OSs. cs codes utet data ae 0:144 0-109 
07519 07405 
Repairs and maintenance ... 0-007 0057 
Distribution costs...... ........ 0:004 0:027 
Total works costs ...... 0'706 0'009 
Rent, rates, taxes, &e.......... 0:105 0:139 
Management expenses......... 0:173 0:159 
Special charges ........ 00.005. ("ООЗ ооо» 
Total costs, excluding 
capital charges ........ 0°993 0:912 
Redemption of loans . ....... 0:351 0:313 
lHteresb reveren Лы кнн Ыкы 0:65] 07400 
Other Capital eharges......... O 184 0:022 
Total costs, including 
capital charges ........ 2°025d. 1°7584. 


The working expenses analysed above, came to 
£15,008, and the revenue from all sources amounted to 
£30,837. Of the balance thus given £14,465 was ab- 
sorbed in interest, redemipticn of loans, and other 
сара] charges, leaving £375, which was carried to 
reserve, 

The following table gives the capital expenditure, 
classified under various headings :— 

Total up to 


March 31st, 1907, less 


amounts written off Per cent. 


Account. at various times, £ рег kw. of total. 
PV UNT 4.450 16 2 1 6 2 1:9 
2 Hd nS. ............... 34,789 6 8 .10 4 8 14:6 
Machinery ............ ... 74.0190 З 6 22 16 5 32:6 
Aceumulators ......... 4.1855 2 2 1 4 7 1:8 
Matis рнк йлн" ТООЛО 6 32 7 7 463 
Iustruments ............ 3,400 7 9 1 0 0 1-4 
КООРУ 42 она салону 6:4 9 57 + 0 0:3 
Furniture ..... ......... 243) 7 11 1 8 0:1 
MEOT re a EER 2,059 4 10 15 S 0 9 
Preliminary and special 

expenditure | ......... 208 4 9 1 1 01 

Total ons зде 238,317 2 N 
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NEW ELECTRICAL EFFECTS AT THE ALHAMBRA THEATRE 


T is difticylt to ecuceive any more effective lighting 

effects than those which are now being presented at 
the Alhambra Theatre. in the new ballets, '* Electra '' 
and '' The Queen ot. Spades." The former is. how- 
ever, the pièce de résistunce, and its only defect is 
that it is over all too soon. That it is appreciated is 
evident from the applause which greets the perform- 
ance. 

The first act is of the. usual type of ballet, and 
calls for no special comment here. The second act 
opens with a dance by a number of performers wearing 
specially constructed costumes, in various parts of 
which miniature coloured electric lamps are ingeniously 
concealed. These costumes, like all the others used in 
the ballet, have been very skilfully constructed, and 
are the outcome of several vears of patient experiment 
and labour. The lamps are not all alight simultane- 
ously, but are switched on and off frequently by a 
rotatory switch, driven by a small clockwork motor fixed 
in the bodice. This motor runs at constant speed for 
25 minutes, and weighs oulv a few ounces. The cur- 
rent for the lamps is supplied by small accumulators, 
also carried by the wearers in thin indiarubber bags. 
After the first group of performers has occupied the 
stave for a few minutes a second and similarly equipped 
group comes on. These are joined Ьу a third. whose 
costumes and effects are entirely different. Each 
bodice is built up of sheet asbestos over ordinary cor- 
sets. and carries no fewer than 140 miniature. lamps 
of a very fine blue tint. It may be remarked here that 
in every case the colour is burnt into the glass of the 
lamp, as it would clearly be impossible to use lamps 
which had merely been dipped in colouring matter. 
Each of these lamps is sewn on separately, and connee- 
tions to flexible eopper leads are made by soldering on 
to loops iu the lamp tops. The leads theniselves are 
thoroughly insulated with rubber. Another part of this 
costume consists of a blue and white striped skirt of 
semi-transparent material. around the bottom edge of 
which are spaced at equal intervals a number of minia 
ture blue lamps. The skirts are wired with copper 
flexible conductors of a special kind. the strands being 
very much finer than anything used in ordinary elee- 
trical work. the gauge being smaller than No. 60. This 
extreme flexibility is essential for the free and easy 
movement of the skirt, which is itself very light. 
Underneath the skirt is worn a belt, carrying several 
miniature lamps of different colours, the light from 
which easily penetrates the material. Each dancer also 
wears а curious kind of hat. on the top of which is a 
small electric motor. In front of the motor is a 
metallic dise of about six inches in diameter, and having 
cut into it a number of radial slits. Behind the dise is 
another dise attached to the armature spindle of the 
motor, and carrying a number of coloured lamps, so 
arranged that they can only be seen through the radial 
slits. The wearer's face is brightly illuminated by lamps 
concealed in the brim of the hat, and in the upper part 
of the bodice. Obviously it would be impossible to run 
all these lamps, of which there are a ecuple of hundred 
on each person, to вау nothing of the motor, from small 
portable accumulators. Ter this reason, therefore. a 
battery having a capacity of about 40 ampere-hours is 
installed at the back of the stage. and flexible cables 
are carried from the special switchboard to each per- 


former, connections being established bw pin plugs. 
This, of course, precludes the possibility of turning 


movements being executed during the progress cf the 
dance. To give some slight idea of how complicated 
the costumes are, it may be mentioned that nearly 
every one of them has at least sixteen separate circuits. 
The voltage employed varies from four to nine, and 
no two lamps are wired in series. 


The switehboard is a highly ingenious piece of appa- 
ratus, and carries, in addition to other things, a sinall 
sewihg-inachine moter, whose function is to drive a 
make and break contact device. By the aid of this 
the "' corset 7° circuits are made and broken about 
seven times per second, and the effect from the front 
of the footlights is extremely gratifying. As a matter 
of fact, it is net easy to recognise it as an electrical 
effect at all, and the usually unpleasant impression 
made upon the eves by a ftlickerme light is entirely 
absent. It should be borne in mind. of course, that 
while the ** effects?’ are on, the stage is in almost total 
darkness, so far as ordinary Hghting is concerned, ant 
that the publie are quite unaware of the existence of 

rables. motors on hats. &e. When the motors. are 
started up twinkling stars of varving hues appear on 
the heads of the dancers, and this goes on simultane- 
ously with the shimmering of the corsets, 

The last group of performers to appear are grouped 
on a stand at the back cf the stage, and their costumes 
bear a large number of transpareney representations of 
butterflies. behind which are again coloured. electrie 
lamps. These lamps are also cut in and out of circuit 
with great rapidity, and thus convey the impression of 
buttertlies opening and closing their wings. 

On the switchboard are very many switches for giving 
the different colours on the costumes as desired. and 
there are also several rheostuts with sliding ecntacts 
for regulating the voltage in case eireuits should. break 
down. Altogether, over 3.000 miniature lamps are 
used at one time, their colours being red, yellow. green, 
white, and blue. Some of the devices used for estab- 
lishing contacts on the costumes are distinctly in- 
genious, and include ordinary spring glove fasteners. 

Just at the conclusion of the ballet a special curtain 
is lowered; this consists of some 800 5 c.p. lamps, 
arranged in vertical rows, the colours being alternately 
amber, green, and red. Ancther rotatory cireuit breaker, 
driven at slow speed by a motor is provided for this 
curtain, and the piece concludes with it and all the 
effects deseribed above going at the same time. Of 
course, all the lamps on the curtain are not put out and 
lighted up at the same time, but are dealt. with in 
circuits containing only a fraction of the total number. 

We do not remember ever having seen a more 
pleasing adaptation of electric lighting to stage purposes 
than that which is now being presented by the manage- 
ment of the Alhambra Theatre. to whom we wish to 
express our thanks for their courtesy in enabling us to 
prepare this article. A point worthy of note is the 
absolute immunity from risk of fire or any other peril, 
bv either performers or audience. We would like also 
to acknowledge the courtesy of Mr. Webber. chief elec- 
trician to the Alhambra Theatre, and of Mr. Nelson, 
who represents the owner cf the ''effeets" in the 
'" Electra "' Ballet. 


Telephones in the Philippine Islands.— The Bulletin Commercial 
reports that. according to a Consular communication, the Philip- 
pine Comnussion has granted a new concession for the construc- 
tion and working of telephones and telegraphs in Manilla and 
the island of Luzon. The existing arrangement is that the 
Philippine Islands Telephone and ‘Telegraph Company work 
under a concession obtained in 1905. 


Remarkable Accident..-The Daily Telegraph reports that near 
New York. on the 20th inst.. seven men were engaged wheeling 
a big portable steam boiler on a railway trollev, when the 
boiler came into contact with some overhead wires carrying 
current. at 15,009. volts. Four men were killed instantly. two 
died on the following day. while the third ts not expected to 
live. At the snot where the accident happened, the overhead 
wires cross the railway lines at right angles. and are only about 
14 ft. above the eround. The boiler. however. stood 17 ft. above 
the ground, and was practically inselited trom earth by the 
wooden teor of the trolley. 
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THE TWELFTH ANNUAL CONVENTION OF THE INCORPORATED 
MUNICIPAL ELECTRICAL ASSOCIATION AT SHEFFIELD 


(Continued from page 1081, Vol. I.) 


N our last issue we gave a full report of the opening 

day's proceedings. The whole of the next day 
‘Wednesday, June 26th) was pleasantly spent in an 
excursion to the '' Dukeries." ^ About 250 persons 
tok part in the trip, and fortunately the weather 
proved finer than cn any other 
day of the Convention. 


THURSDAY, JUNE 27TH. 
Annual General Meeting. 
The Annual General meet- 

mg was held in the morning, 


at the Royal Victoria Hotel. 
The first business on the 


acenda was the election of 
teers and Council for 
1007-8. In view of the new 


r-zulutions governing the ccn- 
stitution of the Council, the 
whole of the Council retired, 
lit were eligible for re-elec- 
ton. The new regulation is 
Article 28 of the Articles of 
Association, and reads as fol- 
«WS — 


"The Officers of the Association 
shall be a President, a Senior and 
a Junior Vice-President, three im- 
mediate past Presidents, ап 
Honorary ‘Treasurer, an Honorary 
*clicitor, an Honorary Secretary, 
and fourteen Ordinary Members of 
Council, eight being Engineer 
Members of the Association, and 
six Representatives of Municipali- 
ties being Members of the Associa- 


tion." 
The ballot for the new Council resulted as 
follows : — 
PRESIDENT : 
H. TarBor (Nottingham). 
VicE-PRESIDENTS : 
S. L. Pearce (Manchester), (Senior). W. W. Lackie 


(Glasgow), (Junior). 
Past PRESIDENTS: 

T. P. Wilmshurst (Derby), F. A. Newington (Edin- 
burgh), J. E. Edgcome (Kingston-on-Thames). 
Hon. SOLICITOR: 

Ald. G. Pearson (Bristol). 


Hon. TREASURER: 
J. E. Edgcome (Kingston-on-Thames). 
How. SECRETARY: 
Н. Farapay Proctor (Bristol). 


COUNCIL: 
J. Christie (Brighton). Sir John Turney (Notting- 


T. P. Wilmshurst (Derby). ham) 


C. E. C. Shawfield (Wol- Alderman J. P. Smith 
verhampton). (Barrow-in-Furness). 


G. Wilkinson (Harrogate?. Alderman Bruce (Sunder- 


land). 
A. A. Day (Bolton). Councillor Sinclair (Swan- 
J. K. Brydges (East- gea). 
bourne). Alderman Dowson (Don- 
H. Richardson (Dundee). caster). 
V. A. H. McCowen (Sal- Alderman Wilkinson 
ford). (Luton). 


| H. TALBOT 
(Chief Electrical Engineer, Nottingham), 
President-elect of the I.M.E.A. 


Mr. Talbot, the new President, is Chief Electrical 
Engineer of the Nottingham Corporation Electricity 
Supply Undertaking, and has held the position since 
the commencement of the works, in 1894. He has 
been connected with the Incorporated Municipal Elec- 
trical Association since its 
inception in 1890, and five 
years later was elected to a 
seat upon the Council. In 
1906-7 he was Vice-President 
of the Association. Mr. 
Talbot has been a member of 
the Institution of Electrical 
Engineers since 1893. 

A discussion upon the płace 
of the next Convention was 
ended by a resolution being 
carried, leaving the matter 
in the hands of the President 
and new Council. There was 
a good deal of conflict of 
opinion as to whether the 
meeting should be held in 
Nottingham, London, or a sea 
side town. The prevailing 
idea was to select a place 
where all those attending 
could be accommodated in 
one hotel. 

The annual repcrt of the 
Council, given below, was 
then put to the mecting for 
discussion, and as no one 
offered any remarks, the re- 
port was adopted. 


ANNUAL REPORT FOR THE YEAR ENDED 
JUNE, 1907 


HE membership of the Association now stands at 388, made 

up of 152 committee members, 166 chief electrical engineers 
uincere , 2 honorary members, 13 assistants (associate mem- 
bers), and 55 assistants (associates). After allowing for resigna- 
tions, and lapses due to members leaving municipal employ, there 
is a decrease of ten on last year's total, principally in the class 
of associates. 

Council meetings have been held in London, Sheffield, and 
Tunbridge Wells. There have also been a number of meetings 
of Standing and Special Committees апа sub-Committees. 

Changes on the Council.—Mr. C. D. Taite, vice-president, and 
Mr. W. Bates, having withdrawn from the Council on leaving 
municipal employ, the Council transferred Mr. H. Talbot from 
junior to senior vice-president, and co-opted Mr. $. L. Pearce 
as junior vice-president, and Mr. H. Boot and Mr. E. E. Hoadley 
as ordinary members of the Council. 

Articles of Association.—Since the last Convention the altera- 
tions then made in the Articles of Association have been con- 
firmed. "These relate chiefly to the constitution of the Council, 
the number of Committee representatives being increased, and 
equal terms of tenure of office being given to representatives of 
Committees and engineer members of the Council, viz., two 
years, in substitution for a term of one year for Committee 
representatives and three years for engineer members, as in 
the old constitution. The Association's financial year has been 
altered, and now terminates on March 3ist. 

Carbon Filament Lamp Specification.—1t is more than two 
years ago since the Council prepared for publication a specifica- 
tion which they subsequently withheld at the request of the 
Engineering Standards Committee, then about to deal with the 
question of the grading and testing of carbon filament lamps. 
The representatives of your Council who had drafted the original 
specification gave the Standards Committee the benefit of their 
experience, devoting a great deal of time and trouble to the 
matter; and after prolonged consideration the specification was 

ublished by the Committee in December, 1906, at the price of 

s. nett. 

D 
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Information Dureau.—Arising out of a suggestion made by 
Mr. J. E. Edgcome in his presidential address last year, the 
Council has considered propositions made to it for the organisa- 


tion of a central information bureau and the issuing of a. 


periodical under the auspices of the Association, While 
desirous, however. of extending the usetulness of the Associa- 
tion, the Council feli that these proposals were outside its 
scope, and that the formation of a publicity department was 
rather a question tor local effort than for centralisation. 

Tramways Conference аё Leeds.—By the courtesy of the 
Municipal Tramways Association, several members of your 
Council were able to participate in the proceedings at Leeds in 
September last. | 

Travelling Ntudentship.—lt is a matter for regret that the 
response of the Associates to the Council's otter has been limited 
to one candidate, but the paper submitted was of such a high 
standard that its author, Mr. McCourt, of Harrogate, has 
been awarded the studentship, and the paper will be read during 
the Convention. The subject is “The Value of Photometry m 
Central Station Work." | 

Institution of Electrical Engineers.— Wiring Rules Committee. 
-—The Association has been represented on the Wiring Rules 
Committee by Mr. R. A. Chattock, Mr. J. Christie, and Mr. 
J. E. Edgcome. 

Local Government. Board Loans.—The Council have to report 
that, in accordance with the resulution passed at the last annual 
meeting, they have taken action as follows, but that so far they 
have been unable to obtain any satisfactory results from the 
Local Government Board. А circular letter was sent out to 
all members of the Association enumerating certain points for 
consideration in connection with Local Government Board Loans 
and the Board of Trade Electricity Bill. The members меге 
unanimous in their expression of opinion that the wages of 
permanent employees engaged оп capital work should be paid 
for out of capital; such employees being of the order of workmen. 
There was some divergence of opinion as to whether the wages 
of other officials should be borne by capital or revenue account, 
some few expressing the opinion that an official's remuneration 
should he wholly charged to revenue unless exclusively engaged 
for capital work. 

The members were unanimous in their opinion that delegates’ 
subscriptions and expenses in connection with the Incorporated 
Municipal Electrical Association meetings should be payable out 
of the expenses of their undertakings, seeing that the Public 
Health Act authorises similar payments on behalf of other 
municipal ofticers The Council endeavoured to obtain an inter- 
view with the President of the Local Government Board on 
these matters, but he declined to receive a deputation. The 
Council then carried matters further by seeking to get a meet- 
ing of Members of Parliament interested in the matter. For 
this purpose all the members of the Association and their 
Members of Parliament were circularised on March 1st; and 
through the courtesy of Mr. Howell Davies, M.P. for Bristol, 
arrangements were made for a meeting to be held at Committee 
Room No. 12 of the House of Commons, on Wednesday, March 
6th, 1907. This meeting was attended by between thirty and forty 
Members of Parliament and by your president and the different 
officers and members of the Council of your Association. The posi- 
tion of affairs was explained to the meeting. and atter hearing 
the views and comments of some of those present, the following 
resolution (which was proposed by Alfred Mond, Esq., M.P., 
and seconded by James Parker, Esq., M.P.) was carried unani- 
n ously :—'' That. having heard the statement of tbe lncor- 
porated Municipal Electrical Association, this meeting is of 
opinion that the points raised are worthy of consideration by 
the Local Government Board, and that it is desirable that a 
meeting should take place between the President of the Local 
Government Board and a deputation from the Incorporated 
Municipal Electrical Association." Тһе above resolution has 
been presented to the President of the Local Government Board. 

Board of Trade Electricity Bill.---On the invitation of the 
Parliamentary Secretary to the Local Government Board (Mr. 
Hudson Kearlev. M.P.) the hon. secretary was granted an 
interview at Whitehall on January 2nd, 1907, at which there 
were present Mr. Kearley, M.P.. Mr. Llewellyn Smith, Mr. 
G. E. Baker, and another gentleman on behalf of the Board of 
Trade, Alderman George Pearson in his private capacity, and 
Mr. H. Faraday Proctor as hon. secretary of the Association. 
The whole Bill was gone through, and Mr. Kearley stated that 
it had been put forward at the present time with a view to 
obtaining criticism and the opinions of all persons concerned, 
and that after these had been obtained, the Bill would be taken 
forward next session with the full intention of its becoming 
law and (it was hoped) as an unopposed Bill. The whole of 
the points raised received consideration, and the results of the 
interview were in every way Satisfactory; and it is hoped that 
they will be found reflected in the Bill as it may next be 
presented to Parliament. 

Street Lighting.—In order to provide data to controvert the 
statement, so often brought forward by those interested in the 
supply of gas for public lighting, to the effect that electric 
lamps are not suitable for this purvose. the Council, on the 
suggestion of Mr. Haydn Harrison, issued a schedule of ques- 
tions to every municipal electrical engineer, whether a member 
of the Association or not, with a view to publishing periodically 


a progress sheet showing the number of gas lamps displaced by 
electric lamps, compiled from the data thus obtained, and also 
from similar information obtained by Mr. Haydn Harrison trom 
electric light апа power companies. As the returns are stini 
coming in, it has not been possible to schedule them in detail 
at present. 

Honorary Treasurer's Report.—Under the new regulations 
made at the last Convention, the financial year now ends on 
March 3lst, and the Council decided not to charge members 
a proportionate amount of their subscriptions to cover the addi- 
tional three months, but to let the amount paid for 1906 run 
on to March 31st, 1907. Consequently, the balance sheet, which 
is for fifteen months, shows an expenditure for that period 
against an income for twelve months oniy. ‘The result is a 
credit balance of £16 4s. 4d. for the fitteen months, making a 
surplus of £309 19s. 3d. to be carried forward. ће Convention 
account shows a profit of £32 15s. 9d. 

At the last annual meeting, the then hon. treasurer, Mr. 
J. H. Rider, past president, did not seek re-election, and on his 
relinquishing the office at the end of the vear your Council. by 
a special vote of thanks conveyed to him their appreciation cf 
his many and valuable services continuously rendered to the 
Association since its inception. Mr. Rider has been succeeded 
by Mr. J. E. Edgcome, past president, formerly hon. secretary. 


Mr. J. E. Epccome (Kingston-on-Thames), the Honorary 
Treasurer, in presenting the balance sheet, said the accounts 
were made up for fifteen months in order to bring the balance 
sheet up to March 31st, instead of December 31st. He regarded 
the surplus of £309 19s. 3d. as very satisfactory for so young 
an Association as theirs. Mr. Rider, the late Hon. Treasurer, 
was responsible for the first twelve months of the balance sheet, 
and he proposed, as a resolution, that a vote of thanks be 
accorded to Mr. Rider in connection with his work. 


The balance sheet was adopted, and a vote of thanks 
unanimously accorded to Mr. Rider for his work as 
Honorary Treasurer. Votes of thanks were then 
accorded the President and honorary officers. of the 
Association. 

The meeting then proceeded to discuss various mat- 
ters of interest in connection with municipal electricity 
supply undertakings, as given below :— 


LocaL GOVERNMENT BPoanp. 


ALDERMAN Pearson (Hon. Solicitor) said the Association had 
been endeavouring to approach the Local Government Board to 
deal with several grievances which municipalities felt they 
were suffering under. They had met, however, with as severe 
a. rebuff as it was possible for a public body such as theirs to 
receive in the sense that the President of the Local Government 
Board had not considered the subjects brought to his notice, 
important as they were to the members of the Association, were 
of suthcient importance to warrant him receiving a deputation; 
and this, notwithstanding the fact that they had been able to 
summon a meeting of forty members of Parliament from nmuni- 
cipalities owning electrical undertakings, all of whom were of 
the fixed opinion that the grievances put before them ought to 
form the subject of a deputation to the President of the Local 
Government Board. All they had been able to do, however, 
was to secure that several members of Parliament should raise 
the question upon the Local Government Board vote, but he had 
very little hope that any good would come of it, for he had 
come to the conclusion that whether Liberal or Conservative 
in politics, the House of Commons would aid and support an 
official, whether he was right or wrong. But the matter ought 
not to rest there, and the Association must follow up the 
various points raised until a President of the Local Government 
Board would give them a hearing. 

Mr. Н. Farapay Procror (Bristol) said Mr. John Burns 
seemed to be very emphatic in his action, and had sent the 
Association the ordinary stereotvped official reply that he had 
decided not to receive a deputation. As bearing on the subject 
he mentioned that in a report by the Bristol city engineer upon 
a deputation which was received bv Mr. John Burns. when many 
of the points now in dispute were raised, it was stated that 
the President of the Local Government Board appeared to be 
the mouthpiece of the permanent officials. The question of direct 
labour was interesting all municipalities at the present time, 
and although Mr. John Burns had stated that he was in favour 
of the direct employment of labour. his action at the present 
time could not have been better designed if he had held the 
contrarv view. If they were to be bound to act in accordance 
with the Board's ruling, and charge all permanent men to 
revenue, it would be a most serious matter, and with many 
undertakings it would be almost impracticable to show profits. 
Ona way out of the dithculty seemed to be to call all their 
men temporary men: in fact, all the present permanent men 
would have to be dismissed once a week, and hand in all their 
tools on Saturday, and get them out again on Monday. Rut 
this was not a becoming position for a corporation. The chief 
grievance at the present time was that the Local Government 
Board, owing to their laxity in the past— because they certainly 
had been very lax, granting monevs on certain conditions which 
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they had never taken the trouble to see had been carried out, 
so that municipalities had been allowed to forget what the con- 
ditions were —had now, without notice, altered their conditions, 
ind not satisfied with this, the Board was trying to make up 
fur its own shortcomings by making the new conditions retro- 
sective. This was most unfair, and the Council were agreed 
that they must. stick at the point for years to come if it were 
aevessarv, unti! some amendment were made. 

ALDERMAN Lrovp (Bristol) urged that a resolution should be 
passed condemning the action of the Local Government Board 
in the matter of payment of permanent workmen, which should 
te sent to the President of the Local Government Board and 
ty the various municipalities throughout the country. 

ALDERMAN PEARSON moved “That this Convention requests the 
Council to continue its efforts to secure an amendment of the 
Lwal Government Board Regulations as to granting loans upon 
the lines of the Report of the Council upon the subject.” 

ALDERMAN HEY (Halifax) seconded the resolution, and sug- 
zested an addition to it, expressing regret at the attitude of the 
President of the Local Government Board. 

This proposition met with some support, but Alderman Pearson 
suzzested that it was a sentiment which should be entertained 
Lut not expressed. 

ALDERMAN Coares (Hanley) said this matter had now become 
opc between Mr. John Burns and the Association, and he advised 
tne Council not to let the matter rest. As far as Hanley was 
concerned, they were going to take practically no notice of the 
new regulation because it could not be carried out, and the 
Asseiation should endeavour to bring Mr. John Burns up to 
date in the matter. 

Мк. H. Ricuarpsox (Dundee) thought the position of the 
En:iish municipalities would be made stronger in this matter if 
more use were made of emphasising the advantages which 
*Oootch local authorities received. 

After further discussion, the resolution was passed unani- 
nouslv with the following addition :—''and that a сору of this 
resolution be forwarded to the various Councils, and also to 
the President of the Local Government Board." The resolut’on 
wil also be sent to various other municipal associations who are 
interested in the matter. 


SvPPLY or ErLEcrRICITY BILL. 


Ма. К. Birkett (Southend-on-Sea) asked what was going to 
le done in regard to the Board of ‘Trade Electricity Supply Bill. 
The electrical. industry had moved somewhat since 1888, and it 
was time the Acts were brought up to date. 

Ми. Farapay Proctor (Hon. Secretary) said he had seen 
representatives of the Board of Trade on this matter, who had 
leen very considerate. They were as anxious as anyone to 
get this Bill through. but felt it was of no use to attempt to 
push it forward at the present time as it would undoubtedly 
te blecked, and as they wished it to go through without opposi- 
tin, thew thought it better to wait for a more favourable oppor- 
tunity. It was the intention of the Board of Trade to bring 
it furward at the earliest possible moment. 

Mr. А. C. CramB (Croydon) said the distinct understanding 
of the London municipal engineers was that the Board of 
Trade would bring the Bill in as soon as they received suflicient 
support from the municival electrical industry. He proposed a 
res tion calling upon all municipalities owning electrical under- 
taxinzs to support this Bill. 

ALDERMAN Pearson (Bristol) suggested that the resolution 
sould be sent to all electrical committees, asking them to pass а 
eedar resolution which should be forwarded through their 
Members of Parliament to Mr. Hudson Kearlev, the Parlia- 
пемагу secretary to the Board of Trade. He believed that the 
fast of the Government's programme being full had as much 
today with the delay as anything else. 

The resolution was then agreed to. 


Parers Rrap BEFORE THE ASSOCIATION. 


Mg. T. Turnxputt (Tynemouth) asked whether some improve- 
ment could not be made in the nature of the papers read at 
the annual conventions. ‘They continued to flog the same horse 
meting after meeting to the detriment of much more important 
subjects. For instance, he did not think there had been a paper 
my the design of electricity works. Furthermore, he believed 
that а large number of chairmen would like to discuss 
certain matters if they were given an opportunity. He thought 
an endeavour might be made during each Convention to secure 
sseuestions for papers to be read at the next. 

ALDERMAN Ron. NsoN (Stoke-on-Trent) supported Mr. Turnbull. 

The PR©SIDENT said the utmost difficulty was experienced in 
«vetting papers from chairmen of committees. 

У.г. Turnbull's suggestion was agreed to. 


Мк. A. В. MovxNTrAIN (Huddersfield) proposed a vote 
of thanks to the retiring Council, which was seconded 
Бу Mr. JJ. E. Edgeome (Kingston-on-Thames).— This 
concluded the annual general meeting. 

In the afternoon, the Association met for the pur- 
pose of discussing three papers; two by Messrs. C. E. 
Shawfield (Wolverhampton), and H. R. Burnett 


Yeaman (Hanley). 


(Barrow-on-Furness), on Costs and Charges for Elec- 
tricity Supply, and one on Depreciation by C. H. 


CHEAP POWER SUPPLY BY MUNICIPALITIES 


By C. E. C. Shawfield (Borough Electrical 
Engineer, Wolverhampton) 


HE question of costs and tariffs is one that has been the 

subject of many papers and much discussion by this 
Association, and formed the subject of a paper read by Mr. 
Arthur Wright (the first president) at the inaugural meeting held 
in the year 1896. 

For many years past the maximum demand ае ий, in спе 
form or another, has formed the basis upon which electrical 
energy is sold to consumers in the great majority of electricity 
undertakings in the United Kingdom. The fundan.ental prin- 
ciple of practically all existing tariffs which have their parent- 
age in the maximum demand system is the equal allocation of 
all charges among all consumers on a load factor basis. "This 
would appear at first sight an equitable arrangement, and 
indeed would be such if electrical enerpy were produced to 
be sold to one class of consumer for one purpose only, for 
example, illuminating purposes. Such, however, is not, and 
should not be, the case. 

In the author's opinion one of the largest and most impor- 
tant uses for electricity is to be found in power supply, the 
possibilities of which are enormous as compared with any 
attempts which have hitherto been made to bring the manu- 
facturers of this country into the told of the clectricity con- 
sumers. In any fairly large industrial town in the United 
Kingdom it will be found that, out of the total amount of 
motive power of all descriptions which is in use in the various 
works, only a relatively small proportion is provided by electric 
motors. This state of affairs is chiefly attributable to the 
existing methods of determining the charges made for elec- 
tricity supply. [f any of the commonly accepted. systems of 
cost allocation is applied to any existing electricity under- 
taking for the purpose of deducing a rate of charge which 
shall be applicable to motive power supply, it will be found 
that in almost every case the price thus arrived at is an amount 
considerably in excess of ld. per unit. 

Taking the rates charged for power supply in the case of 
thirty-five municipalities in the United Kingdom, the average 
price received is in nearly every instance well over ld. per 
unit, and in only two cases is it below that figure. Further, 
the average rate for power supply for the whole of the under- 
takings is 1554. per unit. "The fact remains, therefore, that 
even after due allowance is made for the special advantages 
of electrical driving, and the incidental savings accruing there- 
from, the present power rates are in the great majority of 
cases too high to enable electricity to replace other existing 
forms of motive power except in the case of small consumers. 

It would appear to be almost a settled principle that new 
tariffs should be based on existing cost sheets, with the result 
that the possibilities of the future are larzely discounted by 
the accidents of the past. The author believes this principle 
to be fundamentally wrong, and would svbst‘tute therefore a 
maxim which may be brictly expressed as follows : —'' Adjust 
the tariff to suit the competition and the cest of production 
will adjust itself to the tariff.” 

It is obvious that the market price of electricity if deter- 
mined upon this system wil] vary considerably in various 
parts of the country according to the nature of the comneti- 
tion which it has to meet, being influenced both by the lccal 
price of coal or gas. and bv the value of land as affecting that 
of tloor snace. It 1s impossible, therefore, to lay down any 
scale of charges which is of general application, but it will be 
found that in the majority of industrial centres the maximum 
price per unit for electricity for motive power purposes must 
not exceed 14. to anv but the quite small consumers. Further 
than this, it would be necessary in the case of large works 
using over 1.C00.000 units per annum to offer a rate of 3d. per 
unit, or less, and in the case of still larger manufacturers the 
rates to be quoted may fall as low as 5d. per unit. Нахіл 
arrived at a scale of charges which will enable апу given 
electricity undertaking to secure the bulk of the power load 
within its area, the question then arises, Can such undertaking 
produce electrical energy at a cost sulticiently low to enable it to 
meet all its capital and other standing charges, inclusive of 
reserve fund, and leave a margin for profit? 

The author firmly believes that it сап be done, provided 
always that the proposed rate ts not debited with costs that do, 
not properly belong to it. 
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It will be generally admitted that almost every existing elec- 
tricity undertaking was in the first instance designed prin- 
cipally for the purpose of electric lighting, and that power 
supply has been usually a subsequent development for which no 
special provision, either of plant or maius, has been made. 

ІЁ the use of electricity for motive power purposes was 
confined to the period of minimum highting load, then such ап 
arrangement would be eminently satisfactory; but, unfortun- 
ately, it will generally be found in practice that during the 
months of November, December, January, and February, the 
lighting and the power loads overlap, with the result that 
additional plant is required to meet the short peak which 
usually occurs between four and six p.m. in those months. 
One result of this condition of affairs is that the power con- 
sumer is debited with a considerable proportion of those stand- 
ing charges .which properly belong to the lighting consumer, 
and thus a certain advantage of a combined lighting and power 
supply from one station is negatived. The author believes that 
a solution of the difliculty is to be found by regarding lighting 
and motive power as two separate and distinct classes of 
supply, each of which should bear only those charges directly 
incurred by its production, and if this principle be adopted 
it will be found that in practice it will often pay to instal 
different types of plant for their respective requirements. 

Let there be assumed the case of a central station, equipped 
with condensing plant and situated in a medium-sized indus- 
trial town, the existing plant capacity of the station being 
taken at, say, 2,000 kilowatts. Under present conditions it 
may safely be taken that at least 1,500 kilowatts of this plant 
is required to meet the lighting demand, and that not more 
than the remaining 500 kilowatts is required for power supply 
purposes. On a canvass of the area being taken, it is found 
that there is a possible powcr load to be obtained which would 
represent a demand at the generating station of a further 2,000 
kilowatts, and a corresponding annual output of 3,500,0C0 units. 
Aiter taking into consideration local conditions as regards the 
price of coal, gas, and water, which determine the cost per 
horse-power year of the competitive forms of motive power, 
it is found that the rate of charge which it would be neces- 
sary to make in order to secure this load, when averaged over 
the total output per annum, represents an average selling price 
per unit of 0°8d. 

The total capital cost involved in the installation of the 
necessary generating plant to deal with the proposed power load 
would be approximately as follows :— 


Capital expenditure :— 


Buildings and foundations, chimney and flues  ... £6,C00 
Boilers, stokers, economisers, superheaters, and feed 
pumps ; pt ae ome T zs 4,7С0 
Tubo generating sets with condensers and switch 
gear т dae € vis 7 14,500 
Steam, exhaust and water piping, and valves aay 590 
Contingencies T a fd 500 
Total cost of generating plant £26,000 


In addition to the capital expenditure required for the pro- 
vision of the necessary generating plant, there must also be 
taken into account the cost of the mains necessary for the 
transmission of the energy to the consumers’ premises. 

In the absence of direct information as to the size of the 
area to be covered, or as to the system of transmission adopted, 
it is impossible to state definitely what capital expenditure 
would be incurred in transmitting the assumed output to the 
consumer, but the author believes that a mean cost of £10 per 
kilowatt demanded at the station would be amply sufficient 
to meet the average case. Hence, for 2,000 kilowatt station 
demand the capital expenditure on mains would amount to 
£20,020. Then the total capital expenditure to be incurred in 
generating and transmitting 3.500,000 units per annum for 
power supply only, would be £46,000. 

Annual Standing Charges.—lf the standing charges аге 
taken as consisting of the following items :—interest, sinking 
fund, and reserve fund, rates, taxes, and insurance, wages and 
repairs, the total annual expenditure under the heading of 
standing charges will be as follows :— 


Per annum. Per unit. 
Additional interest, sinking fund and 
reserve fund, at 9 per cent. £4,150 0:285d. 
Additional rates, taxes and insurance 600 0:0414d. 
Additional wages ... ... ... .. ... 500 0:034d. 
Additional repairs п ha NE са 950 0:065d. 
Total standing charges e. £6,250 0°425d. 
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Running costs :— 


Assuming fuel having a calorific value equivalent to 
12,000 B.'Th.U. per Ib. the coal consumption per unit 
sold shouid not exceed 3°75 lbs., and on this basis 


the cost would be, at 10s. per ton 0 20d. 
Oil, water and stores ... T" 0:01d. 
0:21d. 


Total cost of production = 0:425d. + 0:21d. =0°635d. 


On the basis of an average price received of 0'8d. per unit 
the net annual profit to be derived from the power supply 
side of the undertaking would бе :— 

(08а. —0°635d.) x 5,500,C00 = £2,400 approximately, 
which is equivalent to over 5 per cent. on the capital expendi- 
ture. 

It will be observed that the power production costs pre- 
viously given as being attainable in the case of a medium size 
station in an industrial town are only possible on the assump- 
tion that the power supply is only debited with those additional 
items of expenditure actually incurred in respect of it, and 
that it is not made to bear the burden of any portion of thcse 
previously existing standing charges in respect of the lighting 
supply which would still have had to be paid whether the 
additional power supply existed or not. lt may be argued, 
however, that difticulties would arise with regard to the cor- 
rect determination of certain of the charges debitable to the 
power consumer, as, for example, where motive power supply 
is taken from previously existing mains, as it would then 
appear that the power supply was getting the benefit of the 
capital originally expended on behalf of the lighting consumers. 
This objection, however, cannot arise if, when the power tariffs 
are first determined, the principle is adhered to that this class 
of supply is to be regarded as separate and distinct from light- 
ing, and that allowance must be made for the cost of trans- 
mission of the energy to be consumed to any point within a 
given radius from the station, it being virtually assumed that 
special mains are laid for powcr purposes. |n practice this 
necessity will seldom arise save in the case of very recently 
established undertakings, and, therefore, when existing lighting 
mains are subsequently utilised for power supply it means that 
an additional percentage of profit is obtained in respect of that 
particular power consumer, or alternatively that the capital 
expenditure on lighting supply is correspondingly reduced. 


THE COSTS OF ELECTRICITY SUPPLY AND 
THEIR RELATION TO SCALES OF CHARGES 


By H. R. Burnett (Chief Electrical Engineer, 
Barrow-in-Furness) 


N order that the costs of supply may be accurately ascer- 
tained, it is essential that the books of the undertaking 
should be so arranged that the expenditure can be readily 
watched week by week. A book of station records such as 
this made up weekly serves the double purpose of enabling 
the engineer to at once detect and check any excessive expendi- 
ture, and also facilitates the preparation of quarterly balance 
sheets and annual records in connection with the works. 

From the ‘‘ Works Costs” and other books, a balance sheet 
showing the receipts and expenditure on electricity supply is 
prepared quarterly. ‘The figures obtained from these quarterly 
balance sheets are plotted as in Fig. 1, and curves are obtained 
from which the law underlying the total costs of supply (or 
any particular item of the total costs) may be ascertained. As 
an illustration, the results obtained at the Darrow Corporation 
Electricity Works during 1905-6 are given. 

From the curve A.B. Fig. 1 it will be seen that the law for 
the costs of supply from these particular works during 1905-6 
was :— 

Total costs=£2,247 per quarter-0'60d. per unit sold. 

If the standing charges are divided by the sum of the light- 
ing consumers' maximum demands, it is found that the costs 
of supply were :— 

Total Costs-6' 74d. per kilowatt per day+0'60d. per unit. 

This law is shown graphically by curve C.D. Fig. 2, while the 
curve Е.К. represents the price charged on the maximum demand 
system (6d. per unit for 1 hour per day, 3d. per unit after). 

In Fig. 3 are given the curves representing the total costs 
(including capital charges) at the works for which the author 
is responsible during each of the vears 1899-1900, 1902-5, 1905.6. 
These curves are of interest. illustrating as they do the pro- 
gress made year by year in reducing the costs of production, either 
due to increased output, improved load factor, economies effected 
in the working of the plant, or these and other alterations in 
the conditions of supply. 
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The author now proposes to consider to what extent the 
information thus obtained may be applied in fixing the scales 
of charges. 

Supply for Lighting.—The scale or scales of charges for supply 
for lighting are necessarily based upon the maximum demand 
system. and the curve representing the cost of production 
(Fig. 2) is of considerable assistance in deciding what the 
scale should be. It must be borne in mind that there are 
always a certain number of short hour consumers who do not 
hear their fair proportion of the standing charges, and who 
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must, in consequence, be supplied at a loss, which loss has to be 
inade up by increasing the profit on the long hour consumers. 
When the maximum demand scale upon which the works can 
supply at a profit has been decided, the fixing of flat rates for 
various classes of consumers is a simple matter. 
For example, suppose the maximum demand 
upon is :— 
zr. per unit for the first hour's use of maximum demand per 
ay. 
dd. per unit for the remainder. 
In a provincial town, such as that with which the author 
is connected, it is found that the average consumption in 


rate decided 


Penco per B.T.U. sold. 
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ordinary shops is equivalent to two hours’ use of the maximum 
demand per day; in dwelling houses and public: houses, three 
hours per day. It follows, therefore, that the flat rates for 
these consumers should be :— 

Shops (two hours per day), flat rate, 44d. per unit. 

Public houses and dwelling houses (three hours per day), 4d. 
per unit. 

Supply for Power and Heat.—The fixing of a scale or scales 
of charges for power and heat supply upon an equitable basis 
isa very much more difficult matter than in the case of lighting 
supply, owing to the great variety of purposes for which the 
supply may be required. "Where the maximum deniand system 


is adopted for power supply, the rough and ready method of 
fixing the scale of charges appears to be to make the initial and 
final prices per unit about one-half of those decided upon for 
the lighting supply. It is generally found expedient to have an 
alternative flat rate or sliding scale, in which the price per unit 
is usually about the same as that to which the consumer would 
be entitled on the maximum demand system by two hours' aaily 
use of the supply. 

Special.—The third and perhaps most important class of con- 
sumers for whom the engineer has to decide upon scales of 
charges are those who, by reason of the nature or extent of 
their supply, are entitled to special consideration. Under this 
category, the author includes public lighting. traction supply, 


Pence per Unit. 


Hours per Day. 
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supply to large power or lighting consumers, and stand-by 
supply. In considering the price to be charged for any of 
these purposes, it is well to bear in mind that the charge should 
be made up of the following items, viz. :— 

(1) Running charges as ascertained from the curves of costs of 
production; (2) standing charges which are usually apportioned 
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according to the maximum demand of the consumer; and (3) an 
allowance for profit. 

When the supply is only given at such hours that it will not 
increase the maximum load upon the generating station, certain 
of the standing charges will not be materially affected by the 
supply. 

The important bearing which even a comparatively small 
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special capital expenditure may have upon the price which 
should be charged is often overlooked. in order to illustrate 
and emphasise this point, the author gives in Fig. 4 a curve 
showing the cost per unit resulting from a capital expenditure 
of £100 on a sale of from 1,900 to 10.000 B.'T.U. per annum, 
the capital charges being calculated at 65 per cent. on tne 
expenditure. 


a i * Е "d A quls 
SUGGESTED Basis FOR FIXING SCALES OF CHARGES, 


The author suggesis that, with a view to obtaining greater 
uniformity in tariffs for electricity supply, members ot this 
Association in advising their committees should recommend 
tariffs based upon the following lines :—— 

Supply for Lighting :— | 

(1) A maximum demand rate so arranged that the price charged 
to a consumer using the supply tor two hours per day, is from 
10 per cent. to 15 per cent. in excess of the ascertained cost of 
the supply. 

(2) (a) An optional flat rate for any consumer based upon two 
hours’ dailv use of the supply on scale (1). 

(2) (b) Optional flat rate for particular classes of consumers, 
such as hotels, clubs, public houses, and dwelling houses, based 
upon scale (1), the 1ate being fixed according to the ascertained 
average daily use of the supply by these consumers. 

Supply for Power and Heat: — nme 

(3) A maximum demand rate in which the initial and final 
prices are each one-halt of the prices charged on scale (1). 

(4) An optional flat rate for all consumers based upon two 
hours’ daily use of the supply on scale (3). 

Supply to Special Consumers 7 — 

(5) The prie charged to be the ascertained cost of supp!y 
plus 10 per cent. to 15 per cent. for profit, 

Restricted Hour or 2-rate Supply :— 

(6) The price to be based upon the ascertained “ running 
costs" of supply plus 50 per cent. for proportion of standing 
costs, use of plant, and profit. Any supply taken between sun- 
set and 12.0 midnight to be charged at the maximum price on 
scale (1). 

| SLIDING SCALES, 


In cases where it is deemed desirable to adopt a sliding scale, 
the scale should be obtained by varying the discount upon the 
flat rate according to the consumption as follows :—- 

For the first 1,000 B. T.U. (or other quantity) per quarter, 
ргісе:= Паі rate, nett. 

For the next 1,000 B.T.U. per quarter, price=flat rate less 
10 per cent. 

For the next 1,000 B.T.U. per quarter, price=flat rate, less 
15 per cent. 

For all over 3.000 B.T.U. per quarter, price= flat rate, less 
20 per cent. 

By arranging a sliding scale in this manner, the anomaious 
position of a consumer being able to reduce his total bill by 
increasing his consumption (which is possible upon the scale of 
charges in force in some towns) is avoided. 


DISCUSSION. 


After reading an abstract of his paper, Mr. Burnett men- 
tioned that it was not intended to deal with the case Mr. 
Shawfield had taken, but with new consumers, who, if obtained, 
would certainly alter the works and necessitate a larger exten- 
sion, which would considerably modify the costs of production. 

Mr. J. Е. C. 5NELL (late Chief Electrical Engineer, Sunder- 
land), said that, personally, he considered the maximum demand 
system the fundamental basis of the proper system of charging. 
whether for lighting. power, or anything else. When the 
majority of the existing undertakings were started, they were 
obviously principally for lighting; whether it was possible to 
agree with the author on the principle that the initial capital 
charge incurred for lighting supply generally should be put 
on one side, and that the capital charges for the actual plant 
used for the power supply should only be taken into considera- 
tion when fixing a system of tariffs for power supply, was a 
matter for great consideration and caution. The author further 
stated that if the tariifs were adjusted to suit. competition, the 
cost of production would adjust itself to the tariff. He was very 
much afraid, however, that if we went wholly upon the prin- 
ciple, there would be а good many bankruptcies. The. whole 
point of the paper seemed to him to be. “ How, with a capital 
expenditure which is higher than it would be if the station 
were erected to-day, are vou going to meet this demand for low 
price power units?’’ Obviously capital was an extremely im- 
portant factor in the total cost of production. But if they were 
only going to apportion to the power tariff the capital charges 
incurred by the installation of further plant to meet the demand 
for power, they would have practically the whole of the capital 
invested in the original undertaking to be borne by the lighting 
consumer. He did not think that this was quite the right way 
to look at it. All the consumers should bear their just proportion 
of the whole cost of the undertaking; it was not fair that the 


lighting consumer, who had borne the brunt of the commence- 
ment of the undertaking when plant was dearer, should bear the 
whole cost ot these additional charges. The author had taken a 
hypothetical lighting stat on of 2,000 kw., and supposed that 
the deu and on the station for lighting purposes would be 1,500 
kw., leaving 500 kw. tor standby. He then said there was to 
be 2,C00 kw. demand for power purposes, which, on the 20 per 
cent. load factor shown, would have an output of 3,500,000 
units. Therefore the total plant installed was 4.000 kw., on 
which it was proposed to have a maximum demand of 3,500 kw. 
from his experience in Sunderland (where power supply formed 
а preponderating proportion of the total supply) and in many 
other places, һе had tound that, with the increased load factor 
and increased running hours, due to the acquisition of a large 
power load, there must be a far larger proportion of standby 
plant than in a lighting station. Therefore he should. increase 
Mr. Shawfield's total capacity by another 13,060 kw. This would 
merease the total cost. trom 426.000 to £56,C00. ‘Faking the 
sare percentage as Mr. Shawfield did. on Mr. Snell's estinate, 
the standing charges (additional interest and sinking fund) would 
be increased to £/.090, or on the output given, 0 4864. per unit. 
Turning to the running ecsts, Mr. Shawfield had stated that 
with 12.000. B. Th.U. coal, he hoped, with a 20 per cent. load 
factor. to do it for 375 lb. of coal. He doubted 
it. There was a point which. he appected to have 
overlooked, and that was that in suppiving a 2.09 
kw. power load, there was a diversity ct load which 
would really raise the load factor of the station. from 20 per 
cent. to nearly 25 per cent. He preferred to take the coal at 
4 lb.. which was for the 25 per cent. load factor, and the 
increased number of units. which would have to be generated. 
The cost would then be 0248d., and stores 01054. per unit sold. 
This made a total of 0 746d., instead of 0°635d.. and this altered 
the whole problem because. instead of a profit of £2.400, there 
would only Бе £788, a reduction from 5 per cent. on the capital 
to 14 per cent. Whilst he disagreed with Mr. Shawfield with 
his general figures, and that the power users were not to be 
charged any portion of the original capital cost, he congratu- 
lated him upon a very lucid paper. 

Mr. Burnett had stated that large power users were entitled 
to special consideration, and as an illustration. tran ways. were 
mentioned. If he meant by this that tramways, as a genera] 
rule, should pay rather more than the power user. he was 
entirely with the author, but not if he meant less. There were 
many towns which were supplying at too low a rate to their 
tramway undertakings, and if the tramway undertaking con- 
tinued to increase, the municipalities would find this out very 
much to their cost. He disagreed with the second diagram in 
the paper. This showed that as the load factor increased the 
proportion of profit increased, and that the percentage profit 
"nereased. enormously. It was surely wrong to unjustly tax the 
long hour consumer; and he suggested that the scale of charges 
ought to follow the hyperbolic curve which represents the costs 
ог production. There was one great moral which they all must 
learn tor these papers, and that was that in fixing the power 
supply tariff it must not be forgotten that this was growing by 
leaps and bounds, and unless they were careful to keep the 
tariffs upon a scientific bas's, it might be found that the pre- 
ponderating power units mieht so much overbalance the lighting 
units that the revenue would be found on the wrong side. 

Mr. N. L. Pearce (Chief Electrical Engineer, Manchester) 
said that the two papers seemed to be tctally at variance with 
one another on the fundan ental principle. Mr. Purnett favoured 
the equal allocation of all charges among all classes of con- 
sumers on the load factor basis, whilst Mr. Shawfield did not. 
Mr. Snell had pointed out that the former was generally accepted 
in the main as an equitable basis, and reading the papers care- 
fully through he did not think Mr. Shawfield had put forward 
any very valid argument to disprove it. Mr. Shawfield stated 
that, in the case of almost every existing electricity undertaking 
where the tariff is based on the principle advocated by Mr. 
Snell, the charge is considerably in excess of 1d. per unit. 
He did not think this was right, for he knew of many cities 
where the average charge for energy work-d out at less than 
14. per unit. Later on in the paper, Mr. Shawfield stated, as 
an explanation of electricity undertakings not obtaining. this 
power load, ether that the principle is wrong, or e'se that the 
electricity supply auth^rit'es cannot compete for the power load. 
Personally. however, he did not believe that the principle, 
broadly applied to power tariffs. could. seriously be questioned, 
end he was also free to exoress the opinion that in the majority 
of cases electricity could and. did effectively compete for power 
чору. In the case of isolated plants which could not. show a 
load factor of 40 per cent. or 59 per cent.. publie supply had 
every possibility of getting in. He. would go further. and sav 
that even in cases where the supply was millions of units, the 
public supply authority had every chance, and in his cwn 
experience, he had had no very great. ditliciltv in effectively 
competing for these large loads. He was inclined to agree with 
Mr. Shawfield that in framing tariffs for power, regard should 
not he had altogether to the present costs. It was reasonably 
possible to forecast what the costs would be a усаг or two 
hence. It must not be forgotten that lighting was the backbone 
of the undertaking and of the finances. and thev should be 
careful to avoid d inz anything which had the semblance of 
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subs dising the power at the expense of the lighting. Mr. Shaw- 
ied considered the separation of the lighting and power loads 
would afford a solution of the difticulty. He failed to see how 
they could. discriminate and separate out the costs of the two 
supplies, especially where a consumer took a supply for both 
purposes. In connection with the costs of transmission how- 
ever. he found himself at variance with the author. Не did not 
think that £10 per kw. would cover the cost of transmission, 
dstnbution, services, and transformation on the consumer's 
premises. Ап article appeared by an eminent authority in 
Ete TRICAL EÉNGINEERING,!. in which a hypothetical case ot 
00 kw. was taken, and the price put down for transmission 
was £16 per kw. demanded. He was inclined to think that this 
was very much nearer the mark. It made a material difference 
whether they were keeping to three-phase throughout, or whether 
continnous-current was supplied on the consumer’s premises. 
Mr. Shawheld asked for information as to the basis on which 
arges Were formulated in those towns where a large supply 
was given. Нэ himself had endeavoured to indicate that whilst 
adtering in the main to the broad principle enunciated in the 
йг paragraph of the paper, t.e., the maximum demand system, 
yet there were exceptional cases where the remission of a portion 
of the main fixed charges was justifiable, although for a year 
or so it might result in a loss upon that particular consumer. 
The general effect upon the undertaking would eventually be 
beneficial in such cases. He only meant the remission ot the 
ted charges already incurred. He would not remit one iota 
vf the special. capital charge incurred in respect of the power 
consumers. In Manchester, they inserted a coal clause in all 
ion; agreements. Іп agreements for five or ten years, for in- 
stance. a clause was inserted that for every increase of 10s. per 
ton in coal, the cost per unit was increased by ‘15d. Coal was 
etinated at 10s. per ton. and on this basis the coal costs were 
11. Therefore, every shilling increase in coal per ton was 
0150. With regard to Mr. Burnett's paper he only wished to 
make one remark, and that was that giving discounts for quantity 
was wrong in principle, because it seemed to him that 1t quite 
werlooked the fact that the reduction was given in quantity 
matdless of the load factor or hours of running. 

Mg. А. M. TavroR (Birmingham Electricity Supply Depart- 
nent) said Мг. Shawfield was considering extensions that he 
hd recently сапед out in Wolverhampton, partly, he believed, 
«th high pressure currents, and partly on the low-tension 
sstem, and he proposed to debit the power load only with the 
wsts of these extensions. In his opinion, the figure of £10 per 
tw. of maximum demand for distribution was too low. Не 
beheved the cost at Manchester—although he had not Mr. 
Peuces authority for saying so—was about £40 or £50 per kw., 
including sub-stations, and in other towns it was quite as much. 
With regard to the cost of the generating plant. Mr. Shaw- 
feid was considering the cost of certain extra units put down 
for dealing with the power load, and it should be borne ir mind 
that his figures were all taken at per kw. of maximum demand. 
That meant that he had allowed nothing for spares at all. No 
dit, Mr. Shawfield was dealing with a generating station with 
avew to rapid extensions in the future, and he noted that the 
ost of the buildings and foundations allowed was £3 per kw. of 
mumum demand. But he knew of a case where the cost of 
the buildings, allowing for plenty of room for future extensions, 
came out at £12 per kw. of plant capacity, and allowing 
< per cent. on that for spares, it would bring the total up to 
£là That was, perhaps, an extreme case. With the cost of the 
turbo sets, Mr. Shawfield had lumped in condensers and switch- 
tar, In the station he had already referred to, the cost of 
‘mse came up to £11 10s., for both are and d. c. supply for 
whined lighting and power, as against £7 3s. given in the 
hater, Steam and exhaust piping was put at 5s., whereas it 
would be nearer 12s. or 15s. Items not taken into account were 
the vost of the convevor, storage tanks, water plant, overhead 
"Nne, balancers, boosters, and so on. In this station the cost 
of these amounted to another £3 10s. per kw. of maximum 
demand, and brought the total for the station up to £30 or £35 
Рег xw. of maximum demand, as against £13. 

МА. SraNLEY Crece (Chief Electrical Engineer, Lincoln) 
thoazht the results at Lincoln, a comparatively small station, 
would be interesting as showing the results, upon the general 
undertaking, of obtaining a power load. Two years ago he 
"veved an inquiry for a fairly large power supply from a large 
rks in Lincoln. At that time the total output was 400.000 
umts per annum, and only about 10 per cent. for power. The 
aplication was for any demand up to 200 kw.. and it was 
vionsly imnoss ble to put it on апу of the existing mains. 
they therefore had to consider the question of laying special 
vans from the electricity works, 3 mile away, to the works 
vf the consumer. He was quite aware that the ordinary. tariffs 
i^t power would be of no use for obtaining this motor load, 
‘matter finding out what other works in the town were paving 
lot their power, he made an estimate, two vears ahead, to see 
И, with the output he estimated he would get. he could compete. 
His caleulations. showed that for an average consumption of 
$6100) units per annum, the price would have to be ‘9d. per 
"UL. He offered this price, and it was accepted. Last усаг 
Was the first completed that this supply was given. Before the 
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supply was given, the works costs were 1'07d., and the total costs 
ll6d. per unit, exclusive of interest and sinking fund. Last 
year, in lieu of the 400,000 units already mentioned, they sold 
1,280,000 units, of which 568,000 units were to the works in 
question, 164,000 units for traction, and 80,000 units for 
ordinary power purposes, making over 800.000 units for power, 
as against 400,000 tor lighting. ‘The working costs, as a conse- 
quence, were reduced to 7754. per unit, and the total costs to 
'9930d., as against 17164. The effect of the motor load was that 
a profit of £5,000 had been made on a revenue of £11.000, whilst 
in addition, the price had been reduced to the lighting con- 
sumers. ‘There had just been another inquiry from the same 
firm for an extended demand, and in an agreement just con- 
cluded, there was a clause relating to the price of coal. This 
was à good thing, considering that the price of coal for the 
current vear had increased by 30 per cent. 

Мн. W. W. LacktkE (Chief Electrical Engineer, Glasgow) said 
he was a maximum demand enthusiast, for by its use they got 
their best customers. dt allowed them to offer a sliding scale 
on lower rates to long hour consumers. In the supply of 
lighting and power there were two entirely different conditions. 
In the power supply there was a steady load ten hours a day 
for 500 days a year, and no peaks; but the lighting load varied 
from month to month with peaks for two hours a day, most 
in winter, least in summer. If a big supply of power could be 
given, he felt sure that it would be possible to throw in lighting 
as a by-product in the course of time, at a flat rate. Mr. Shaw- 
field's axiom was not sound; neither could he agree with the 
figure of £10 as the cost of distribution. In Glasgow it was 
£55 or £40, and he was perfectly certain that no station im this 
country had distribution costs under £30. But. Mr. Shawfield’s 
profit of 5 per cent. would more than cover the difference, for 
one per cent profit would put him in а perfectly sound financial 
position. Mr. Burnett's cost worked out at £8 per kw., plus 
0'6d., and if he used the maximum demand system his rates 
should be £6 or £8 divided by 365 or 760, according to whether 
it was one or two hours' use, and the maximum demand, plus 
06. Mr. Burnett described two consumers having the same 
maximum demand, possibly using the power for similar pur- 
poses, and paying the same rate per unit for the same пип, ег 
of units per annum—yet one may be using his supply at such 
times as to increase the maximum demand upon the generating 
plant by the amount of his demand, whilst the other uses his 
supply at such hours as to result in no increase in the demand 
upon the generating plant. As a matter of fact, the maximum 
demand system would discriminate between these two consumers, 
for each would pay halt the station charges on the plant 
required by him, whereas if the one consumer were given his 
energy between the limited hours at cost price, he got the use 
of his plant free of charge. On the maximum demand system 
they would рау half each, which was not fair. The second 
rate on the maximum demand system should be the works cests, 
plus only a slight profit. Не considered the curve “effect of 
capital expenditure upon price per unit" was misleading. If an 
engineer spent £100, it was to improve or alter his plant, and it 
would alter the cost per unit. This curve really represented the 
standing charges on a works having a capital cost of £100. and 
could not go bevond 8760 hours in the vear, because that was 
the number of hours there were in the year. In the curve it 
was given as 10,070, which was impossible. Mr. Shawfield would 
get down to 3°75 lb. of coal all right. With 11,000 D.T.H. 
units coal it was under 4 Ib. in Glasgow. 

Mr. E. E. Hoavuey (Chief Electrical Engineer, Maidstone) 
said there was a very big market in most small towns for the 
supply of electrical energy for factory and similar purposes. 
When he first went to Maidstone, the price of power had been 
fixed, but for about two усагѕ not much progress was made. 
He then found out what a good many of the factories in the 
town were paying each vear for their power, and he worked ovt 
roughly the amount of electrical energy this would represent. 
From this he worked backwards, and calculated the price which 
would have to be offered them in order to vet their business. 
He then went to his committee with a scheme, and they. fixed 
what was then a very low tariff for power in а town where 
coal was rather expensive. The units generated went up eror- 
mously. and the works costs came down a very great deal. In a 
town of 55.000 inhabitants. there were now nearly 1,000 h.p. 
of motors connected. for private purposes, and last vear 400.C00 
units were sold to these consumers, exclusive of tramways. At 
Maidstone now, in making contracts with large consumers, he 
put in a coal clause. 

ALDERMAN West (Coventry) said that several years ago the 
Coventry electricity works. hke many others, was under a 
cloud, and losing money. Circumstances changed. апа offered 
an opportunity of effecting a change in the charges and in the 
management: with excellent results with regard to the maxi- 
mum demand system, he became a convert to it 12 or 13 years 
ago, and secured its adoption by his Council. It was in 
vogue for some considerable time. but he was now sceptical as to 
its advantages. He now believed that. like cas ceharzes, a flat 
гае was very much better. They used to charge at Coventry 
6d. for the first two hours of maximum demand, and Sd. after- 
wards. |t did not pay. He did not expect it ever wonld. 
They charged 4d. for motors, and that did not pav. Then 
they made a clean sweep, and charged 6d. for the first hour, 
od. for the second hour of maximum demand, and 14. for the 


E 2 


20 ELECTRICAL ENGINEERING 


JULY 4, 1907. 


remainder. There was also a flat rate of 43d. 
in his opinion, reducing the price for power unless motors were 
hired out. This had been done in Coventry, and the business 
grew very dn f The general result of these methods was 
that in the last half-year of 1902, when the new policy was 
started, the units sold for power were 32,917, and the average 
price received was 222d. In 1903, the first full year of the new 
оосу, they sold 112,465 units at 1' 75d. per unit; in 1904, 
596.255 units. at 1°46d.; 1905, 854,503 at 122d.; and in 1906, 
1,906,508" units at 17124. per unit. 

Mn. R. НАммохр: On what scale was it sold? 

ALDERMAN West said the price for power had been reduced 
to 134. per unit for the first 10 h.p., and 1d. afterwards. For 
the year ending March, 1907, thev sold 3.211.090 units, at an 
average price of 1`094. per unit. The total costs in 1902 were 
489d. per unit, but they steadily fell until last vear they were 
down to 126 per unit, including station and capital charges. 
In 1902, they lost 51808; then in the two succeeding years, 
£804, and £119. In 1995, a profit of £940 was made: in 1905, 
55.489; and last year, £5,506, which really ought to have been 
£6,506, for the reason that £1,000 were spent out of revenue 
in renewal of street lamps. 

Mr. Е. E. C. SHAWTFIELD, in reply, said he expected consider- 
able criticism, but had been surprised to find his contentions had 
really been borne ont by several of the speakers. With regard 
to Mr. пе `5 criticisms, with regard to the apparent absence 
of spare plant. he believed that in future in fairly large stations 
the policy would be to provide spare plant by depending upon 
the overload capacity. Mr. Snell objected to the maxim 
which he had endeavoured to enunciate, viz., that if the prices 
were reduced to suit the competition, the costs of production 
would adjust themselves to the tariff, but other speakers had 
shown that this was to a large extent correct. Mr. Snell had 
also criticised the figure for running costs, and he was bound 
to confess that he regarded the figure of coal consumption as 
being perhaps on the low side; had he taken, however, actual 
makers' guarantees, from the boiler-house to the switchboard, the 
figure would have been considerably under 3 lb.; he had no 
authority for giving further particulars. The figure of £10 per 
kw. demanded as transmission cost had been taken from actual 
experience, and he had not found a case in which this had been 
exceeded. In reply to the criticism of the capital expenditure 
of the plant and buildings. he referred to the statement in the 
paper, where it was stated that the figures were taken from 
actual tenders. In the case of the buildings, chimney, and 
flues, the figures represented accommodation for nearly 5,000 
kw. Possibly the figure for steam, exhaust, and water piping 
was low owing to local circumstances. The only item of those 
mentioned by Mr. Taylor as not being included was the con- 
veyors. It was impossible to put down a figure for conveyors 
for stations in general, because the conditions varied so much 
in the distance the boiler-house was from the coal supplv, and 
the prices might vary from a few shillings to a few pounds per 
kw.; further, conveyors were not in all cases a necessity for 
power stations. Mr. Lackie had confessed himself an ardent 
advocate of the maximum demand system. It was difficult to 
argue from such opposite standpoints, because if the maximum 
demand system is applied rigidly to power supply, he believed 
that it would practically preclude them fron; securing more than 
the skimming of the consumers; he thought it was a choice 
between dropping the maximum demand or dropping power 
supply. He preferred to drop the maximum demand system. 

Mr. Н. R. Burnetr, replying first to Mr. Snell’s criticism of 
his statement that tramways were entitled to special considera- 
tion, said he meant by this that as generallv special plant had 
to be installed for the tramways, the capital charges were con- 
siderably lower than the average capital charges on the station. 
and that, therefore, the tramways should be given the benefit 
of this in arriving at the tariff to be charged. Mr. Snell dis- 
agreed with the curve showing the price to be charged in 
Fig. 2. So did he. But still, that was the actual price charged, 
and, therefore, he put it down. A much better charge in the 
case would be 8d. for the first hour, and 14. afterwards, but 
considerations of expediency, or statutory powers, prevented the 
charging of more than the maximum price of 6d. He, with 
Mr. Lackie, was an advocate of the maximum demand system. 
but at the same time he considered an optional flat.rate was 
absolutely necessary. Mr. Lackie bad suggested that the correct 
charge for the case given in Fig. 2 was £8+1d. per unit. He 
wished in many cases they could get the £8; they could afford to 
throw in the current. for nothing. Mr. Lackie criticised the 
curve in Fig. 4. but he thought he had misread it. It showed 
the cost per unit for a consumer for whom it was necessary to 
incur an expenditure of £100. 

The PRESIDENT, in proposing a vote of thanks, referred to the 
coal value of 3°75 1b., and said it had been well below that for 
the last three vears in Shettield. He had been doing 3) lb. per 
unit sold with banked fires, and only abont 17 per cent. load fac- 
tor. He agreed with. Alderman West on the question of hiring 
out motors. Five or six years ago, thev had practically no motors 
on the mains in Sheffield. but as soon as thev commenced to 
hire them out the business came along. The return was so good 
that although £10.000 was borrowed for the purpose, there still 
remained £5,C00, but the money had been turned over а good 
many times. To-day there were 7.000 h.p. of motors in the 
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Sheffield mains, and they were still coming in. fast. He was 
not one of those who were afraid to supply a consumer at a loss 
to begin with. They were bound to do it as an advertisement. 
But there were several cases in Sheflield where a consumer 
started with 5 h.p. or 10 h.p., and was a dead loss, but gradu- 
ally he increased his output to several hundred horse-power. 
This had happened in the case of one of the worst original 
opponents of the hiring-out scheme. 


DEPRECIATION AND RESERVES FOR ANTI- 
QUATION AND OBSOLESCENCE FROM 
AN ENGINEERING STANDPOINT 


By C. H. Yeaman (Chief Electrical Engineer 
Hanley) 


Т Е matters which are based on opinion could be separated 
i from those based on principles generally accepted as facts 
in scientific accountancy a start could be made on common 
ground. Before reaching this stage, however, some agreement 
must be come to respecting the objects for which a municipal 
electricity undertaking is established. These are usually stated 
as:—(a) The providing of a cheaper and better supply of elec- 
tricity than would be given by a company covering the same 
area. (b) A less restricted policy in making extensions to out- 
lying districts where the consumers are fewer and yield a 
revenue bearing a lower proportion to capital than in the central 
area. (c) Reduction of the local rates by the application of 
profits from trading enterprises. (d) Improvement in the mode 
and terms of employment in municipal as compared with coni- 
pany's service. 

Let it be assumed that the object sought is the well-being 
of the ratepayer, then it is necessary to consider how far the 
term ratepayer approximates to or is identical with * consumer." 
The financial stability of local municipal undertakings is essen- 
tial to the well-being of all ratepayers, but any profit arising 
from the sale of electricity is obtained not from the ratepayers 
as a whole. but from a section of them. Assuming that the 
rates are relieved by the transference of "'profits"" from an 
electricity undertaking, it 1s not far from correct to say that in 
most towns each consumer pays £l per annum more than he 
need do, and this sum 15 distributed in the proportion of 15. 
each to some nineteen other occupiers of premises using gas 
in aid of their rates. Conversely, if the consumer is given his 
supply at or about cost price, the growth of the business is 
more rapid, all classes are enabled to participate in the advan- 
tages of electricity, and the establishment of the undertaking is 
justified on this ground alone. " 

Those who assert that a local authority possesses a monopoly 
in the supply of electrical energy are stating a truth with an 
erroneous assumption, that the monopoly carries with it an 
absence of competition. In the face of the acute competition 
of the gas companies, it is obvious that at the present time 
electricity undertakings are not monopolistic in any sense in 
supplying light and power. d 

This requires the producers of electrical] energy to be in a 
position to offer such advantages in price from time to time. 
The plant and mains have to be repaired and maintained out 
of revenue. It may be admitted that thev will then remain 
in as good a condition as they were originally when put down. 
the assumption being that maintenance includes renewals of 
such parts as suffer by wear and tear during use, by accidental 
damage, or by such changes in the other constitutent parts or 
methods of running as may be brought about by time, growth, 
or improvenents. But the value and utility ot the plant as a 
factor of economical production are not maintained by keeping 
it in the same condition as it was at the time of purchase if, 
during the period it has been so upheld, the progress of the 
industry has led to more efficient, more cheaply repaired, and 
less expensive plant for the same work being designed, perfected, 
and put upon the market. 

If this argument be true, the baiance in a net revenue or 
profit and loss account cannot partake of the nature of a profit 
until and unless there has been charged against revenue such a 
sum as will, for the period in question, cover the actual diminu- 
tion in productive efficiency of the older plant. compared with 
the later. 

To sustain the fight industrially, it is necessary that the plant 
and other fixed assets should be maintained, not merely in as 
good a position as they were originally, but equal to similar 
plant which might be employed by a competitor. In practice 
this resolves itself into debiting against each year's balance 
such. sum as will provide new plant when that now in use 
ceases to be sufficiently cheap in its working costs to run in 
competition. Municipal electricity works are constructed with 
borrowed capital, and this is obtained in much the same way 
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as a limited company issues its debentures, but the security is 
more than the assets created by the expenditure. of such capital. 
A potential liability, unlimited in extent, is imposed on the rate- 
pavers, who, to all intents and purposes, guarantee the repay- 
ments of the borrowings. No principles for fixing the periods 
which may properly be allowed for local loans for different pur- 
poses have ever been laid down by authority, and consequently 
itis found that the practice of the sanctioning authorities for 
Scotland. for England and in the County of London differs. 
Korrowing by means of mortgage deeds seems to be the most 
popular method of contracting loans. Repayment is made either 
ata fixed date, by setting aside annually sums to sinking fund 
from revenue which at the expiration of the loan period are 
available for its extinction, or by paying off a sum each year. 
The latter metnod has two variants. An equal instalment of 
prinipal, together with interest on the outstanding debt, may 
te paid yearly on the instalment plan, or an equal sum as will 
cer the interest and repay the principal within the prescrib.u 
prod may be allowed on the annuity systems. In either case 
the redemption, repayment, sinking tund, or loan charges are 
suh that the debt incurred is liquidated by the end of the 
period authorised for borrowing, and this period is, as a general 
rue. so limited as to warrant the expectation that the schemes 
and works on which the money is spent will remain in good 
wndition and render efficient. service throughout the whole of 
the period allowed. Although in the metropolis forty-two years 
were allowed for repayment, this was not based upon an estimate 
of the equated lite, but was in the first place selected as the 
maximum period for which a company would, under the Electric 
lizhting Acts, be allowed to carry on its undertaking before 
the option of purchase could be exercised by a local authority. 
Hampstead has been courageous enough to voluntarily provide 
for the liquidation of its capital expenditure in twenty-five 
years, and this ‘‘occupies the most favourable position of the 
Brough Councils.’’ 

In the Board of Trade model form of electricity accounts, 
where the undertakers are a local authority, there are included 
m ће net revenue account the following items :—Interest on 
notgage debt; instalments repaid; sinking fund payments; 
favinent to reserve fund; sum applied to local rates; balance 
апей forward. In the company model form, in the revenue 
aunt is included a section omitted from the local authority 
irm :—To depreciation of (1) leasehold works, (2) buildings, 
(ð) plant, machines, &c. ‘The net revenue account contains :— 
Interest on debentures, mortagages, bonds, and temporary loans; 
dividend on preference stocks; balance applicable as dividend 
onordinary shares. The word ‘‘profit’’ does not appear in either 
form. 

In provisional orders and the E. L. (Clauses) Act, 1899, it 
is enacted that all moneys received shall be applied in payment 
0f working, establishment and maintenance expenses, interest, 
dividends, instalments, sinking fund payinents; and in pro- 
vidng a reserve fund, ''if they think fit," such fund not to 
exceed one-tenth of the aggregate capital expenditure on the 
undertaking. The net surplus shall be carried to the credit of 
the local rate or, "at their option," in reduction of the capital 
moneys borrowed for electricity purposes. 

In 1902 the Council of this Association received a report 
from a sub-committee appointed to deal with the repayment of 
kans, and on February 21st of that year a resolution was passed 
à а special general meeting stating— 

"That in the opinion of this Association, electricity supply 
undertakings having to be maintained in a thorough state of 
ећлепсу out of revenue, no depreciation or further writing off 
of capital is necessary when the period allowed for repayment of 
«ans is not greater than thirty years, as the equated lite otf the 
plant exceeds that period.” 

As a rule, in municipal borrowings the period granted for the 
repayment of loans is supposed to be the equivalent of the life 
of the object for which the loan is sanctioned, but this principle 
15 not applied in the case of undertakings granted an equated 
Period for extension as well as original loans. The period 
granted on this basis is determined by the average life of each 
tem specified in the capital account, so that taking the amount 
and life of each the mean gives the equated period. 
Inthe first or foundation loans the site and buildings are items, 
and these entering into the calculation prolong the equated 
period. When extensions are required, should the same period 
be sanctioned the loan extends far beyond the probable life of 
the assets upon which the money is spent, as they are probably 
only plant, mains, and perhaps meters, all of which, by them- 
selves, would on the basis of calculation of the foundation loan 
be entitled to a shorter equated period than was allowable when 
the amount included long-lived assets such as site and buildings. 
The principle, therefore, of allowing an equated period at all is 
regarded as unsound by accountants, who frequently suggest 
that it should no longer be continued, but that each loan should 


be borrowed for a period corresponding to the estimated life of 
the object for which it 1s required. 

Net profit correctly stated is the balance of earnings after 
charging all sums that ought properly to be taken into account. 
How are these sums to be ascertained? If in order to arrive at 
the profit earned it is necessary in the case of a company for 
due provision to be made for the depreciation of wasting assets, 
what relationship does such depreciation bear to the sinking 
fund of a local authority? The sinking fund, by intention, will 
have reached an amount equal to the original purchase price 
of an asset by the time such asset has fallen to zero value, or a 
negligible residual value; and, therefore, if the currency of the 
loan be equal to the true life of the asset, sinking fund and 
depreciation fund are equivalent if not synonymous terms. 
Assuming that it has been proved that depreciation is charge- 
able against revenue in the profit and loss account, it is not then 
necessary or desirable to charge also sinking fund. On the 
principle that the greater includes the less, if the depreciation 
allowance be sutticient it covers sinking fund in any case. If 
the life of the plant and mains severally be equal to the cur- 
rency of the loans covering them, depreciation and sinking fund 
will be equal in amount; if the life of such assets be less than 
the figure estimated in fixing the period for the respective loans, 
but the depreciation allowance be properly calculated, the depre- 
ciation allowance will be in excess of the sinking fund payments, 
and the provision expressly made for depreciation will be the 
difference between the two. Sinking fund payments or direct 
repayments of capital may not equal the full depreciation 
required, but they certainly are means to that end. The argu- 
ment on the other side is that if the betterment, additions to 
and repairs of a plant from year to year are charged to main- 
tenance and operation instead of to capital or construction 
account, it is for all practical purposes maintaining the plant at 
100 per cent. value. The truth lies, where it usually does, in 
the golden mean. Were it not necessary to the very existence of 
an undertaking to keep generating plant and mains more or less 
up to date the contention that once statutory obligations had 
been met nothing else is essential would carry the day. 


The comparison between a company's management and muni- 
cipal control requires to be very carefully made to show the 
exact differences. So long ago as 1895, Mr. J. 5. Raworth made 
the statement that ‘‘the municipal undertakings, which have a 
monopoly of supply in perpetuity, write off a larger percentage 
for sinking fund than the private companies which have a 
limited tenure without monopoly." With a local authority the 
difference between the total assets and the total liabilities is a 
sum which represents the net profit and provision for redemption 
of debt made by the undertaking since the commencement. 
Municipal accountants occasionally argue that the amount of 
debt redeemed is equivalent to depreciation, and that in the 
case of a company the amount provided tor redemption of debt 
by the local authority would be represented by cash in hand, 
because, they aver, a company, unlike a local authority, is nof 
under any obligation to redeem its capital, and this view, they 
claim, should not be overlooked when comparisons are made 
between undertakings managed by municipalities and. companies, 

Depreciation has been defined as "the diminution of the 
intrinsic value of anything,” or “that loss, or shrinkage in value, 
which inevitably occurs from time to time in the assets which 
represent the capital equipment of a business, as a result of 
their employment therein, such loss being attributable to wear 
and tear, to lapse of time, to the march of modern invention, 
or to any or all of these causes combined.” There is an admitted 
diminution of value of small dynamos and alternators purchased 
eight, ten or more yeais ago, to say nothing ot the minor portions 
of plant equipment. Where such plant has been removed to 
make room for large and eflicient sets of modern design it has 
invariably been sold at a residual value but little above scrap 
or breaking-up price. In the days when many of our present 
successful undertakings were established, day-load sets of under 
50 kilowatts were quite common; occasionally such things as 
15-kilowatt generators were put down, and these have given 
place to larger because they became useless with a minimum 
load many times their capacity well within their expectation of 
life. Utility and durability were shown to have different periods, 
yet where similar sets remain to-day they appear in the balance 
sheets at full value, and against this there is only half the 
purchase price in the sinking fund. 

The amount of depreciation which should be allowed is fairly 
definite. The Income Tax Commissioners allow 4 to 5 per cent. 
in calculating income-tax upon industrial undertakings. For 
purposes of extreme accuracy a professional valuer may be 
called in and his opinion taken, say, trienniallv, depreciation for 
the ensuing three years being allowed upon at the rate at which 
the assets are diminishing in value according to such valua- 
tions. The engineer of an undertaking can usually give a 
figure sufficiently accurate for the purpose, and in the most 


Lo 
lo 


ELECTRICAL ENGINEERING 


JULY 4, 1907 


prominent case of accounts made out in this way that was the 
course followed. The five instances where depreciation is debited 
in the accounts are Aberdeen, Bolton, Darlington, Devonport, and 
Glasgow, while Bristol has now followed suit. 

The following table gives various opinions which have been 
expressed as to the variation of life of plant :— 


Tahle of Estimated Life of Electrical Appliances for Loan 
Purposes, 


| ees | | әл 
w Z om ^^ NK PEU 
ppc 3 E E 
ma am -- act oe ч 
a = м ~ eos 
seg d E IX 
лш. | = 5 
7, 
EA. inis be а ue See ims re 
Land.. .. GO 7 -- 60 | 100 
Buildings... T бо, 30 a0 | 60 
Boilers ... ... .. 20 | 15 20) | 20 
Engines .. .. ... 20--25 15—25 2 25 
Electrical generators 25 90 — 20 | 25 
Aceumulators... ... 15 5—7 ә 10 
Static transformers . 15 15 20 20 
Rotary converters, 
switches, and in- 
struments ... ... 20 15 . 20 | 20 — 95 
| (mains зо Í ducts, 60 
Mains es ee 95—80 12- -1! cst Us solid mains, 25 
| services, 12 MEL 
cables, 15 
Meters |... ... .. 10 5 10 15 
Arc lamps "X 10 7—10 Not grauted 15 


| 


The sinking fund may be regarded as a depreciation fund 
fo" capital, and the ‘‘depreciation’’ proper as a similar provi- 
sion for plant and mains. If, in addition to sinking fund, 
from 1 to 2 per cent. on the whole capital be set aside annually 
for the latter purpose and either invested or (what is the same 
thing) emyloved in the business as working capital, thus saving 
the payment of bank interest which should be credited to this 
fund, the minimum considered desirable would be available. 
Out of this regular renewals or change of old plant for new 
cculd be made. 

The amount of depreciation desirable to allow in America was 
considered at the Boston meeting of the U.S.A. Institute of 
Electrical Engineers in 1899, and the general feeling was that 
10 per cent. on the cost of any electrical plant was a fair 
allowance annually. The New York Edison Company allowed 
8 per cent.. this amount covering the wearing out of machinery. 
its profitable replacement by other forms, and the limitation of 
the useful life due to greater competition of the central station 
companies. 

From the engineer’s point of view, having the best interests 
of the consumers and ratepayers before him, depreciation allow- 
ances should cover antiquation, obsolescence, and ineffectiveness, 
enabling machinery which may be in good working order to Бе 
scrapped and replaced when it has became ineffective as ап 
industrial tool for the production of a commodity called for by 
the public at a price not exceeding what is charced in the neigh- 
bourhood or for what it can he made by private plants. 

It is by no means the exception to find the first sets of less 
size than 100 kilowatts. They serve admirably to keep down 
the initial expense, to show good running costs whilst an output 
of a hundred thousand units or less is recorded as the annual 
sale. but in a few years the load has grown far bevond their 
capacity to cope with at any time, and space being valuable 
thev are displaced by larger. thus avoiding building extensions. 
The Local Government Board require the local authority to 
write off the capital expended on them and net by that time 
repaid. Where it can come from save out of revenue or from 
а reserve fund of some kind is a mystery to those who have to 
face the responsibilities of management at the time. 

Tt has been said that the Local Government Board is adverse 
to the specific provision for depreciation. This can hardly be 
the case, as the tendency of the Board is to shorten and not to 
lengthen the period of loans. thus tacitly admitting that the 
former periods granted are too long. Yet it is found that several 
ecrporations have, by maiorities against the building up of a 
depreciation fund, shown that they consider their undertakings 
"on a sound financial basis "" without it, and prefer “to leave 
things as thev were.” 

Doubts have been expressed as to the legality of supporting a 
depreciation charge by the equivalent of a call on the rates. On 
the other hand, it would appear that a company cannot legally 
pav dividends even in subsequent vears until capital previously 
reduced hy depreciation has been made good out of earnings, and 


this is supported by the inclusion of depreciation in the revenue 
(or ‘‘profit and loss"" account) of the model form of accounts 
for companies, whereas debenture interest for companies and all 
charges for mortgage debt for local authorities appear in the 
net revenue (or "revenue ") accounts in the model torim for local 
authorities. In addition to providing adequately for deprecia- 
tion, a local authority owning electricity works may have to face 
special unforeseen or extraordinary expenditure, the result 
of accident, change of system, or brouzht about by some natural 
cause such as settlement of the ground due to undermmning. 
These expenses would in the ordinary way fall upon repairs and 
maintenance account, but to meet them in any one year might 
and probably would entail a call upon the rates tor aid should 
the average price received per unit be only slightly in. excess 
of the inclusive cost (taking total cost and capital charges 
together). 

The method sometimes adopted to avoid a call on the rates, 
1.е., to create а (deficit) suspense account and wipe it out by 
payments thereto from revenue over a period ot years. is 
undoubtedly not in accordance with the Electrie Lighting Acts. 
А reserve fund built up beforehand from surplus revenue acts as 
an Equalisation Fund. 

There is vet another reason why surplus balances should be 
retained in. hand or readily realisable investments until. the 
reserve has reached the tuil amount of 10 per cent. on capital 
permitted by the Electric Lighting Acts. The fact must not be 
lest sight of that when the annual accounts are made up to the 
end of a financial year the charges for the fourth quarter of 
that vear have only just been rendered to the consumers, and 
the surplus shown in the net revenue account is therefore not 
really available in cash but is represented principally by book 
debts. As loans are not granted for working capital, even the 
stock of stores which is credited against the purchases during the 
year have been paid for by a bank over or appear in the adverse 
balance by the bank against the corporation. Wages and other 
expenses have to be paid in the same way until the receipts 
come in from consumers. Even then local authorities are 
dependent upon their bankers for trading capital until a reserve 
is accumulated at least equal to the total of the consumers 
accounts for one quarter plus any amount required for stores in 
hand. The fact that borough accountants are. often able by 
combining the balances on different accounts to finance the cur- 
rent electricity account at no or only a small interest. dces not 
lessen the desirability of strengthening the municipal position in 
this respect. 

There is very little real disagreement on the question of 
depreciation, and the necessity for providing annually such sums 
as will meet it, between engineers and accountants. A perusal 
of the reports of Alderman Ewing Matheson, Chairman of the 
Leeds Committee, of Sir A. B. W. Kennedy, to the Edinburgh 
Corporation, and of Professor L. Dicksee to the City Council 
of Bristol. shows that on all the main points there is a remark- 
able unanimity of opinion. 


DISCUSSION. 

Mn. Rorert HawMoNp said that the authcr pleaded for two 
things, first, to write off an amount annually which represented 
the gradual wearing away of the plant, and also to write off 
ancther amount which represented its gradual antiquation. "This 
seemed to him to be putting upon undertakings a very onerous 
duty, which, if really pressed home, would make a rew industry 
almost impossible to carry оп. The idea of building up a fund 
from the moment of starting an electricity works, to provide 
against the bogey that some day there would be better plant, 
would make all business impossible. He trusted they would not 
go to the extreme and. burden the present ratepayers with an 
amount which he considered would be most unjust to them. But 
whilst he strenuonslv opposed the idea of putting aside large 
sums for possible obsolescence, he most firmly advocated the 
principle of setting aside adequate sums for the sinking fund. 
some of the London municipalities had been granted loans by 
the London County Council for repayment in forty-two years, 
and thev seemed perfectly satisfied so long as thev put aside 
the sinking fund on the forty-two vears basis. He protested 
against this. They would all agree that the Local Government 
Board was doing wisely in abandoning the equated notion. He 
had, in his paper last session before the Institute of Electrical 
Engineers, set out a list of periods which he thought should be 
applied to the various parts of an electrical undertaking, and he 
was bound to state that to split up a loan for repayment on 
this basis was a very much sounder principle. Та conclusion, 
Mr. Hammond cited an instance of how he would deal with 
borrowed money. Supposing he were a manufacturer, he said, 
and had borrowed £100.000 with which to erect a works. For 
the sake of the argument, he assumed that the machinery, &c., 
was disappearing at the rate of £3.000 per annum. The best 
way was to deposit that sum annually. with a responsible bank, 
and when the time came and his plant was worn out he would 
receive a cheque frem the bank and the whole thing was wiped 
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of. He did not propose, however, to set aside a further sum 
ct £5,000 ver annum tor depreciation. ч 

Мв. L. ANDREWS (Key wngmeering Co.) said he was on the 
Counail ot the Association. when the resolution ot 1902 given 
он the paper was passed. He tought for thirty years then and 
he ини tor it now. He agreed, however, with Mr. Yeaman 
and ether advecates, that it was wise to build up a reserve tund 
betore distributing profits, not so much to provide tor deprecia- 
tin as to provide tor getting more mcdern plant later on betore 
the plant was worn out in order to compete with other methods 
ot supply. A compulsory provision tor depreciation would be 
the very greatest mistake, tor in the early years it would mean 
апу upon the rates. When this was done there was a general 
outcry to increase the prices, whereas, ot course, the only way 
to get business was to reduce them. Не remembered at Hast- 
ings, When they charged 9d. tor the first two hours of maximum 
demand and 44d. atterwards, there was great opposition to his 
prepesal for a reduction, because they were then unable to pay 
thar sinking tund charges. But the reduction was agreed to 
with good. results. Electrical undertakings at the present time 
were doing a great deal tor posterity without burdening them 
with a compulsory depreciation fund. | M 

ВАЛЕ SLEVENSON (Edinburgh) said that in Edinburgh they 
had nune of the difficulties that had been mentioned in the 
paper. in the first place, there never had been any difhculty 
in borrowing the mcney. They always borrowed for thirty 
vears, and were never asked what the money was tor. He con- 
sidered that Edinburgh had aiso solved the question ot depre- 
dation and reserve tund, simply because they hid got the 
rserve up to 10 per cent. of the maximum capital expenditure, 
viz, £85,000 on an expenditure of £850,000. ‘The question then 
arose as to What they would do with the profits, and his answer 
was that an electric supply undertaking ought not to make any 
pofits. At Edinburgh thev now paid. voluntarily, wages out of 
mvenue that for twelve  vears had been paid out of 
camtal, but he did not suggest that this should be done by every 
undertaking, for it would be grossly untair in the case of new 
undertakings. His advice was for them to do the best they 
could at the beginning of the undertaking, to sell the electricity 
at the cheapest possible price, and try and get the finances put 
wen a sound basis. | 

Mr. W. W. Lackre (Chief Electrical Engineer, Glasgow) did 
nut agree with the view expressed in the paper, that a new 
undertaking started at an advantage, because, first of all, a new 
undertaking without any consumers had to pay interest and 
depreciation and sinking fund, and, furthermore, an undertaking 
which had been at work for some time would have reduced its 
capital, which would stand at a lower figure than when new. 
He did not ggree either with the author that the difference 
between the £20.000 and £14,000 mentioned was depreciation. 
lt was saleable value, and although it was not in accordance 
with the Electric Lighting Acts to create a suspense fund to 
meet this, vet it was a commonsense way of doing things. 
They did it in Glasgow. The cost of the change over was 
£24,060. Instead ot delaying the charge of pressure for three 
years they charged it all in one vear, and wiped off £8.000 each 
var. In his opinion the result of providing depreciation, as 
well as sinking fund, would be to charge the consumer. too 
lish rates. Perhaps the reason for reducing the period. of loans 
was because depreciation was nct. written. off. There was a 


method of mecting the difficulty which appeared to him a scund , 


one. Take the estimated life cf the plant and write eff depre- 
dation yearly to correspond with that. This could then be used 
for reducing capital, carrying out ordinary repairs, &e., but not 
for replacement or renewals. If the life of the plant was cor- 
retly estimated this procedure would give a perfectly sound 
financial position. 

ALDERMAN Prarson (Bristol), referring to Mr. Hammond's 
remark, that the Local Government Board had changed their 
policy on the question of equated loans, said he had been refused 
at Bristol on three occasions anything more than the crdinary 
emated period. He hoped Mr. Hammond had more informa- 
ten than himself and was correct. On the question of whether 
siffc ient. was put aside for depreciation by local authcrities, he 
referred to the latest edition of Carcke's Manual. In the vear 
ending December, 1906, municipalities received £35.500.000 
Income, from which they set aside £245,787 tor depreciation or 
reserve over and above the sinking fund, whilst companies 
reeived £2.157.000. and set aside £211.561, so the municipali- 
tes were £1,750.000 in excess in revenue and £55,000 in so- 
called depreciation, But the companies did not possess the item 
of sinking fund, which, in the case of the municipalities, 
amounted ta £709,000, and therefore adding the two together 
the comparative sum should be about £950.000 against £211.000 
for the companies. "Therefore. he did not think the municipali- 
ties had anything to be ashamed of. The equation of the loans 
in Bristol worked out very badly for them, for it was twenty- 
five vears, with the result that they paid in excess on the long- 
life plant and got no benefit on account of the shert-life plant 
because they were not allowed to re-horrow, although they had 
paid into the sinking fund twice as much as the plant originally 
cost. Another point was that, in Bristol at апу rate, the Local 
Government. Bcard re-equated the various loans for the different 
committees when an issue of stock was sanctioned. with the 
result that the Electrical Committee actually got a benefit. For 


instance, the loans tor street improvements were long, whiist 
for electrical works they were short. Thus, when the two were 
put together the blectrical Committee benefited and the Street 
improvement Committee had to make up the difference. In 
view of these circumstances, they had had a report from the 
borough accountant, who had certified that, in his opinion, the 
Electrical Committee had set aside sutlicient in the aggregate 
tor depreciation and sinking tund, although in individual years 
the amount had been tco small. Following that, however, one 
ot the Local Government inspectors said they had not allowed 
sufficient. Then tollowed the reports of Prot. Dicksee, and 
between all three authorities he did not know where they would 
end. He had always laid it down that an electrical committee 
were the trustees between the users of the current and the non- 
users of, the current, and also trustees as between the rate- 
payers of the present and the ratepayers ot the future. — "Lhey 
had no right unduly to burden the ratepayers ct to-day by 
asking for rates in aid of the electrical undertaking, and so to 
put the undertaking in such a position that the rate, ayer in the 
future would first ot all have the works handed over to him 
intact and revenue carning, and then by means of the depre ia- 
tion or reserve fund, or whatever they chose to call it, also 
have the mcney to buy а new works it he wanted to scrap the 
old works. Therefore, if they held the scales fairly between 
first the users and non-users, and next between th» ratepayers 
of to-day and those of the future that was, in his opinion, all 
that the most exacting Local Government Рсага inspector could 
ever expect them to do. 

THe PnEsIDENT asked any cther members wishing to speak to 
send their remarks in writing for the Proceedings. 

Mr. YEAMAN, in reply, said that a vood many statements 
had been attributed to him which he did not held, nor would 
anybody else who had had anything to do with electrical under- 
takings. His view was that if a business were tounded upon 
borrowed money which had to be paid back, instead et paying 
the amounts annually to the person who lent the meney, it was 
better to put it inio a bank and label it sinking fund. but there 
ought also to be some money in the bank at their disposal 
which was not sinking fund. Machinery laid down twelve or 
fifteen years ago was being offered to-day at breaking up prices 
as scrap, and the question he asked was, ** How are уси scing to 
write off the difference in the value of the machinery in the 
capital account and the breaking-up price, allowing, of course, 
for the sinking fund *" There was a difference Letween the two 
amounts. Where was it to come from? If it came out of 
revenue one year they were in a worse position that particular 
year than in other years, or else they were in tco gcod a 
position in other years if they could stand such a strain in any 
one particular year. They wanted some relation between 
their income and expenditure accounts, but how could they 
unless there were seme means of dealing with this s»ecial 
expenditure? Alderman Pearson had said that so long as they 
had the meney it did not matter what they called it. Unfortu- 
nately, however, if they went through many accounts they 
would поб find any meney in the bank in addition to the sink- 
ing Тип, and vet these undertakings were alleged to be making 
profits and paying these prefitsto the relief of rates. Anybody 
in charge of an undertaking with thousands of pounds invested 
in it, and who was responsible as an engineer, and also had a cer- 
tain moral responsibility forthe fair and honest conduct of the 
business, had to safeguard the financial as well as the engineering 
side, and he failed to see how this could be done unless, before 
relieving the rates of those who burned gas, to help the com- 
petitors of the electrical undertaking, they helped. themselves 
and looked after the financial stability of the undertaking. 

THE PRESIDENT proposed a vote of thanks, which was heartily 
responded to. —— 

In the evening the annual dinner was held at the 
eval Victoria Hotel, when the President, Mr. S. E. 
Fedden, was in the chair. 

Among those present were the Ht. Hon. Lord Mayor of 
Shetheld (Alderman Styring), Sir William Clegg, Chairman of the 
Shetħeld Corporation Tramways Committee; Mr. J. Dixon, 
President of the Shetheld Chaniber of Commerce, Prof. Ripper, 
Мг. А. К. Fearnley, General Manager, Shetlield. Corporation 
Tramways: H. E. Yerbury, Electrical Engineer, Shettield Cor- 
poration Tramways: W. F. Beardshaw, President of the Shef- 
field Society of Eneineers and Metallurzists: Mr. Robert 
Hammond, Mr. J. F. C. Snell, and Mr. J. H. Rider, in addition 
to all those who had been attending the Conference, 

In reply to the toast of ‘‘Shetheld and other Local Authori- 
ties," proposed by the new President of the Association, Mr. H. 
Talbot (Nottingham), the Lord Mayor of Shetheld made a long 
speech, in which he eulogised the work of Mr. Fedden in par- 
ticular and that of Corporation otlicials in general, and urged 
the necessity for well paid othcials if municipal trading concerns 
were to be made a success. The otħcials, he said, were the 
backbone of the undertakings. and consequently good men must 
be secured and paid geod salaries. There had been a good deal 
of criticism on this point. but he felt that the Labour Members 
of their Council would have to change their views with regard 
to it. The toast of the ‘Incorporated Municipal Electrical 
Association " was proposed bv Sir William Clegg, who dealt 
mainly with the work of the electricity department under the 
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direction of the Lord Mayor and Mr. Fedden, notwithstanding 
the keen competition offered by the Sheflield Gas Company. It 
must be allowed, he said, that the Gas Company carried on its 
affairs with considerable public spirit, and no fault could be 
found with the manner in which it treated its customers. 
Therefore, he felt that so difficult did this make the carrying on 
of the electricity undertaking, that in the near future it would 
be necessary to take into consideration the question of purchasing 
the Gas Company. Another drawback to the electrical under- 
taking was that they had to I db cw) the Electric Light Com- 
pany, for which they paid £200,000 and did not get a single 
asset. The President, in reply to the toast, referred to the 
lamp-standard specification. He said that if they could get 
manufacturers to make a lamp which would take a quarter of 
a watt less energy, in a town like Sheffield it would mean a 
saving to the consumers alone of £1,700 a year, whilst the 
saving over the whole of the country, where there were 20 or 
50 million lamps in use, would amount to no less than between 
£40,000 and £50,000. Не believed the work of the Association 
in this direction had had an indirect benefit for the consumer. 
Mr. S. L. Pearce (Manchester) proposed ‘‘Our Guests," and 
said that the municipalities owning electrical undertakings had 
been good friends to the electrical industry. Mr. J. Dixon and 
Prof. Ripper replied, the former strenuously opposing Sir 
William Clegg’s proposal to consider the purchase of the gas 
undertaking, on the ground that healthy competition was the 
very life of business, even in a municipality. Any such pur- 
chase should have taken place 20 years ago. | 


FRIDAY, JUNE 28TH. 


The final meeting of the Convention was held at 
10 a.m., at the Royal Victoria Hotel, when the two 
papers given below were read and discussed. 


THE VALUE OF PHOTOMETRY IN CENTRAL 
STATION PRACTICE 


By R. McCourt (Mains Superintendent, Harrogate) 


N this paper the author does not propose to go deeply into 

the scientific aspects of photometry, but to deal with it in 
such a way as to show what can be done with a few simple 
instruments with a fair degree of accuracy. 

lt may not be out of place to state briefly the laws which 
govern the principles of photometry and which apply to all 
types of photometers. | 

1. Keplers Law of Inverse Squares.—' The quantity oi iignt 
falling directly upon a given surface varies inversely as the 
square of the distance from the source. 

2. Lamberts Cosine Law.—The intensity of illumination 
which 15 received obliquely is proportional to the cosine of the 
angle which the luminous rays make with the normal to the 
illuminated surface. 

There is a tendency at the present time to measure the light 
effect in foot candles on a given surface without reference to 
the power of the source of light which illuminates that surface, 
and the law is a combined or generalised: law deduced from 
1 and 2. The equation is :— 

_Icosa 
= ш 

Where e is light effect, I is source of light, a is angle of inci- 
dence, and B is distance of the source of light from the surface 
illuminated. If I is given in candles and B in feet, then e will 
be in candle-feet. . 

Having thus outlined the physical laws on which the study 
of photometry is founded, we now come to the consideration 
of the question of a standard of light against which to compare 
our commercial lamps. Round this section of the subject of 
photometry has raged a long and exhaustive controversy. Until 
recently the discussion on papers on photometry has nearly 
always resolved itself into a debate on this matter of a standard 
or unit of light. In Dr. Fleming’s paper on “The Photometry 
of electric lamps, read before the Institution of Electrical 
Engineers in December, 1902, no fewer than eighteen pages of 
the journal were devoted to this important point. Fortunately 
the matter is now settled as far as British electrical engineers 
are concerned, because in the standard specification for electric 
incandescent lamps published by the Engineering Standards 
Committee occurs the following definition of a British standard 
of light:—‘‘The British standard of light shall be the ten- 
candle-power Vernon Harcourt pentane lamp in the custody of 
the National Physical Laboratory.” 

And also that the secondary standards of light to be em- 
ployed in the testing of incandescent glow lamps shall be :— 
‘Suitable carbon filament glow lamps which have been certified 
to be in accordance with the standard of light at the National 


Physical Laboratory, and which are in agreement with it at the 
time of use.” i 

The procedure which gives best results is to obtain from the 
National Physical Laboratory standardised carbon filament 
lamps and from these to calibrate carefully sub-standards. It 
is most important that both standards and sub-standards should 
be carefully selected glow lamps, preferably large bulb type, 
which have been ‘‘aged,’’ i.e., have been on circuit for a suffi- 
cient number of hours to have got over that rise in candle- 
power which is noticed in all glow lamps during the first 100 
or 200 hours' life, and have thus arrived at that stable condition 
indicated by the straight portion of the curve in their life 
chart. Another point to note is that these standards must be 
marked on the bulb or cap showing the exact position in which 
they must be placed with reference to the photometer head to 
give the actual candle-power at which they are standardised. 
These sub-standards are used in the photometer, and can be 
checked regularly against the original standards. These original 
standards being thus only used for a short time, can do duty 
for a very long period, and seldom require restandardising. 
It is a very great help towards accuracy to have original stan- 
dards in each of the more common sizes of lamps, viz., 8 c.p., 
16 c.p., 32 c.p., and 50 c.p., as, for obvious reasons, there is 
less likely chance of mistakes in testing a 50 c.p. lamp against 
a 59 c.p., than if the standard were an 8 c.p. lamp, and vice 
versa. 

It was decided, in 1905, by Mr. Wilkinson, that in view of 
the great harm done to the electric lighting business by the 
large number of inefficient and wrongly graded lamps on the 
market, and as a measure of protection to the consumer, to 
institute, with the assistance of the local contractors, a system 
of testing and certification of all incandescent lamps. For this 
purpose a lamp specification was prepared and sent out to all 
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lamp manufacturers, and they were informed that only lamps 
complying with the terms of that specification would be certified 
for use in Harrogate. The local contractors have worked 
loyally with the departinent in this matter, and no lamps are 
sold by them now other than those which have been tested and 
certified. The consequence is that we now have passing through 
our hands from 20,000 to 50,000 lamps per annum. 

The procedure adopted is in two steps :—-(1) Wattage tests; 
(2) candle-power tests. 

Wattage T'ests.—The instruments employed are a standara 
voltmeter, a hand-regulated booster, by which tlie pressure on 
the testing circuit can be maintained constant, and a standard- 
ised dead-beat wattmeter. When the pressure on the testing 
circuit has been exactly adjusted to the declared pressure, 
each lamp is in turn inserted in a lamp-holder connected with 
the wattmeter, the watts taken are read off and marked in 
pencil on the brass cap of the lamp. "The lamps are then placed 
in light baskets and passed on to the photometer room. Any 


_lamps which do not come within the specified limit for wattage 


are not certified, and no further tests are made. This test is 
simple and can be very expeditiously carried out; it is found 
that in ordinary working a rate of 200 lamps per hour can 
easily be maintained. 

Candle-Power Tests.—The walls of the room in which the 
photometric tests are made are dead black, all daylight is 
carefully excluded, and the lighting of the room proper is 
controlled by a switch on the photometer bench, so that the 
operator can ensure that no light is allowed to fall on the 
photometer head except that of the standard lamp and the 
lamp under tests. 

The photometer head used is of the well-known Bunsen disc 
type. It contains what is known as a compound screen in place 
of two screens. This compound screen is made of white blot- 
ting paper, part of which is made translucent by saturating 
it with paraffin or stearine. The part which is not translucent 
is a disc in the centre, and mirrors are arranged on each side 
of the screen at about an angle of 60°, so that both sides can 
be examined at one time (see Fig. 1). 

The scale is set on edge on a hogzontal base which forms а 
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run way for the standard lamp-holder, the lamp-holder for lamp 
under test, and the photometer head, all of which are mounted 
on wheels and are furnished with screw clamps, so that they 
сап be secured in any required position on the scale. This 
sale is 86 inches long, is graded directly in candle values up 
to (0 candles on each side of a zero line in the centre of the 
bar. so that the illuminating power of any lamp can be read 
off at once without any calculation. An illuminated dial volt- 
meter with very open scale is placed just above the photometer 
aad, and a small booster adjusted by a screw motion is fixed 
under the photometer head, so that the operator can easily 
maintain the exact pressure. Of course, both the standard 
lamo and the lamp under test are on the same boostable circuit. 

The procedure is as follows :—' The photometer head, which 
is «reened to protect the operator's eyes, is fixed and clamped 
at the zero point on the scale. The light standard is fixed and 
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damped on the left-hand of the spot box on the point of the 
sale corresponding to the known calibrated candle-power. The 
azp under test is placed in a lamp-holder on a moving carriage 
othe other side of the scale, this holder being rotated at about 

XX revolutions per minute by means of a small motor and worm 
iir carried on the moving carriage, and controlled by a switch 
xar the operator. ‘The pressure is carefully adjusted, and the 
rtetometer reading taken. We find that with a little practice 
a youth with ordinary intelligence can easily maintain a rate 
of testing of 150 lamps per hour. At this point particular 
attention is directed to the enormous importance of having an 
avarate standard voltmeter in use, and also to the equally 
important necessity of having the voltage of the circuit main- 
tined at the exact pressure marked on the lamps. In this 
connection it is interesting to note that in the discussion on 
Mr. Swinburne’s recent paper on “ New Incandescent Lamps," 
read in London, Professor Kapp, of Birmingham University, 
stated that a 4 per cent. increase of pressure caused a 25 per 
cent. increase in the candle-power of carbon filament lamps. 
Of course, by arranging that the standard lamp and the lamp 
under test are on the same circuit this effect is minimised, but 
sul it is important that accuracy and close regulation should 
be observed. 

The equipment here described can aiso' be and is readily 
usd for the comparison of lights of different spectra, such as 
Nernst lamps, metallic filament lamps, and gas lamps, by the 
sibstitution of a flicker photometer head in place of the Bunsen 
Tease spot head. 

The following table gives the limits within which the lamps 
mast come to ensure being passed and certified. The certifica- 
ton is completed by stamping on the glass bulb with etching 
fud the words ''Certified," and the initials of the electricity 
department. 


100v. 200v. 

Total Watts. Total Watts Limits 

watts, рег с.р. watts. рег с.р. of c.p. 
So diu uuu. “26 4:2 28 4°5 from 4 655 
Sep... .. 94 , 4 36 4°25 7-9 
lüe.p. ... ... 66 | 375 68 4 14-18 
Hep... ... 100 3°75 108 4 22-28 
32 с.р. .. ... 130 3°75 140 4 28--36 


As an evidence of the beneficial effect upon the class of lamps 
suplied to our consumers since the introduction of the system 
of testing and certification of Jamps, the following figures are 
Siznificant. They show the number of lamps received to be 
tested. the number passed, and the percentage of passed lamps 
inthe month of January, 1906 and 1907. 


January, January, 
1906. 1907. 
Lamps reccived ZUM we. ads 2,704 1,746 
» passed 2,320 1,595 
Per cent. of passes 857 7 913 7 


Before leaving this part of the subject a point worthy of 
attention in the design of photometer benches was brought 


forward in a recent paper, viz., the advisability of replacing 
the straight photonieter bench by two benches set at an angle, 
the photometer head being fixed at the apex and the angle of the 
benches being such that the rays trom both lamps would fall 
directly on their respective screens, thus eliminating error. 
The operator would sit between the benches, thus not only 
would each bench be nearer his hands, but the lamps would 
be behind him. (See Fig. 2.) There is no doubt that this 
arrangement would be most suitable and convenient for rapidly 
testing large quantities of incandescent lamps. 

Outdoor Photometry.—Every distribution engineer has at 
some time felt what a great advantage it would be to him in 
his work if he had a light portable photometer with which he 
could make fairly accurate tests in the streets on the photo- 
metry of arc lamps (flame, enclosed, &c.), incandescent glow 
lamps, and gas lamps. Again, in dealing with a dissatisfied 
customer who has had installed one of the latest types of in- 
verted gas mantles, and is holding forth on the fact of having 
a 70 c.p. gas lamp at about the same cost as a 16 c.p. electric 
glow lamp; how much more satisfactory it would be to take 
his portable photometer and demonstrate that even if it was 
giving 70 c.p. when new, after twenty or thirty hours' use the 
candle-power is nearer 30, instead of having simply to express 
his opinion that such is the case and, of course, be scoffed at 
as prejudiced. Unfortunately in the past it has поё been pos- 
sible to obtain an instrument sutlicently portable, accurate, 
reasonable in price, and suitable for testing lamps of different 
colour values which could be used in the circumstances indi- 
cated. At the beginning of this year there was placed 
on the market а portable photometer in which the in. 
ventor has most successfully overcome these difficulties. It is 
of the boxed-in pattern, having as a light standard a low 
voltage Osram lamp supplied from a small secondary battery of 
comparatively large capacity. The various parts are as fol- 
lows :—A flicker head consisting of a double sector cut out of 
a disc which is actuated by an air blast from a pneumatic ball 
under the control of the operator. This makes the instrument 
suitable for measuring the candle-power of all types of lamps 
even if the spectrum varies considerably, and is a light and 
convenient arrangement. The photometer bar and sliding lamp 
is replaced by a reflecting screen with an angular adjustment; 
this is operated by a pointer attached to it, which thus also 
indicates the angle of incidence. This enables the instrument 
to measure the candle-power of any lamp in sifu. There is also, 
of course, a mirror by which the degree of illumination of the 
screen can be observed through the telescope. The instrument 
is supplied fitted with a tripod, and is light and portable, only 
weighing 15 to 18 lb.; and, what is of special importance, 
reasonable in price. The operation is simple :—Having set up 
the instrument, rotate the sector disc by means of the air pres- 


Kia. 3. 


sure bulb. Insert the plug which lights up the standard lamp, 
and then move the pointer until the position is arrived at, when 
the operator, looking through the telescope, can see no flicker. 
The pointer will then read the illumination in candle-feet at 
that distance from the light, and at that angle of incidence 
indicated by the lens and sector on the edge of the instrument. 

The general arrangement of the parts is shown in Fig. 3. 

In conclusion, the author desires to thank Mr. George Wilkin- 
son, Borough Electrical Engineer, Harrogate, for so readily 
granting facilities for the preparation of this paper, and to 
Mr. Haydn Harrison for details of his portable photometer. 


DISCUSSION. 


Mr: G. WiLkinson (Chief Electrical Engineer, Harrogate) said 
it was a considerable satisfaction that a colleague of his should 
have been successful in getting the first prize awarded by the 
Association to an associate member for a paper. Mr. McCourt 
had mentioned his name in connection with the matter, but he 
wished to say that he had had nothing whatever to do with 
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the preparation of the paper beyond granting the very reason- 
able request that Mr. wicCourt might have access to, and the 
use ot, the recoras in the testinp-room. Further, although he 
had the honour ot a seat upon the Council, he had had nothing 
whatever to do with tne adjudicat,on or award of the prize. 
At the same tune, he personality thought the paper was worthy 
ot the honour it had been accorded, and he hoped it would be 
an incentive to other asscciates to send papers in for the con- 
sideration of the Council, and that the teature of the programme 
at all conventions might be the inclusion of a prize paper tor 
an associate member. ‘Lhe paper was particularly applicable at 
the present time, because or the recentiy-issucd standard spedi- 
fication tor carbon filament lamps, which had nct only peen 
accepted by users, but also by manutacturers. But thcre was 
no recognised organisation tor testing lamps an quantities, and 
until there was such an organisation or testing stations in 
various parts ct the country, he suggested that the methods set 
out in the paper were such as would enable engineers, at any 
rate in the smaller towis. to introduce a method. ot. checking 
their lamps on behalt of their consumers which was not expen- 
sive, and which, as they tound in Harrogate, brought in a 
revenue just sufficient to cover the cost ot doing the work. Just 
at the time the apparatus was introduced into Harrogate, they 
were very much pressed, because such a wretched quantity ot 
lamps had been sent in, trom time to time, principally from the 
Continent, and also because of the extraordinary etforts made 
by the gas company, due to the very great inprovements in 
the gas mantle. It was, theretore, recognised that, being essen- 
tially a lighting station, something had to be done to improve 
the condition ot affairs if the prosperous conditicn of the under- 
taking was to be maintained. Up to that time they had simply 
thought they were suppiiers of electricity, and so leng as they 
produced current at a tair average price and made a profit, they 
regarded their responsibilities at an end. But they were brought 
to see that, inasmuch as they were purveyors of light also, they 
ought to take some cognisance of the lamps used. The project 
which was then taken up had been very successful, and he 
recommended it with assurance to other engineers. He did not 
propose to criticise the paper, because he was substantially in 
agreement with it. With regard to the portable photometer 
described in the latter part of the paper, whilst the resnits 
were in very close agree.nent in the test-room, there was a very 
considerable margin with the street photometer, This was due 
to the fact that with this photometer they were dealing with 
sucn pocriy illuminated surfaces, and if something could be done 
to strengthen the standard of light, so that there would be a 
greater value of light on the screen, he thought closer results 
would be obtained. In Harrogate they did not use the osram 
lamn as the standard, but a carbon filament lamp, and this 
might be part of the explanation. 

Proresson E. Н. Crapper (Electrical Engineering Depart- 
ment, Shetheld University) endorsed Mr. Wilkinson's remarks 
on the value of having a standard and sticking to it. In view 
of the keen competition of gas in *hetlield; the value of having 
a hich standard of light, with the ability to assure customers 
that a lamp would give what it was suppcsed to give, could not 
be overestimated. | 

Mr. A. J. CnipcE (Shettield Corporation, Electricity Depart- 
ment), referring to the statement that photometry was largely 
a matter of individval judgment, said that in the paper by Dr. 
Fleming before the Institution of Electrical Engineers а few 
years ago some rather surprising divergencies in that respect 
were recorded. With regard to the testing and certification of 
lamps. Mr. Fedden last year read а paper on the commercial 
development of electricity undertakings, in which he dealt with 
the equipment necessary and system to be adopted in the test- 
ing and certification of lamps, and more particularly with the 
free supply of lamps to consumers, and he thought that this 
might. be referred to by those interested as a supplement to the 
present paper. With regard to the limits within which lamps 
had to fall under Mr. Wilkinson's specification, he thought that 
in the higher candle-powers the limits were rather wide. If 
they were plotted on a target diagram it would be found to be 
almost like a parallelogram, but not quite so, having one corner 
which stuck up very much and another which went down a good 
deal below what is was advisable to have. He believed that 
in the lamp specification of the Engineering Standards Com- 
mittee this had been considered and the corners taken off. He 
suggested to Mr. Fedden at the time some kind of elliptical 
diagram, and he worked out а law upon which the ellipse was 
to be made. He had not had any experience with a Flicker 
head, but he believed there was a certain critical speed beyond 
which variations in the candle-power were not detected. 

Mr. F. AvrowN (Chief Electrical Engineer, Ipswich) had no 
hesitation in saying that the paper was one of the best at the 
meeting. and as a literary effort alone it ranked high. He 
would also like to sav that Mr. Wilkinson's paper last year had 
been of the greatest assistance to him in working cut anv 
arrangement at his own station. The installation of a proper 
photometer in the test.room was of great value in more wavs 
than one. In the first place, it had made him realise what a 
great factor it was in removing worry from the engineers’ 
shoulders. Previous to having a photometer, he was frequently 
having complaints as to bad light. Generally it was due to a 
blackened lamp, New they were able to sepply properly tested 
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lamps. ‘They also had a lamp maintenance scheme. All the 
lamps supplied. were put through the test-roum, as described in 
tne paper, and the net result was that trom that time there 
had veen no complaints at all, All his consumers were satisfied. 
Another advantage in having proper means tor tesuing lamps 
was In connection with metalne nlament lamps. With his voltage 
ог 200 these lainps had to be burned two in series, and, although 
they ordered the lamps trom the makers for that purpose, and 
assumed that they were properly paired, it was tound that this 
was not the case, as they had tound out by actual tests. Another 
value of a photometer was in advising а consumer how to light 
his house, a matter in which all electricity departments should 
be ready to give expert advice. By means of a photometer they 
should be in a position to tell a consumer at once the etfect or 
various shades upon the lamps. Similarly in connection with 
the use ot rellectors. He asked Mr. McCourt for a little more 
intormation about the method ct keeping the voltage constant, 
tor he had found some ditficulty in this direction. He had a 
power loud, which, although net very large, was sufficient to 
шаке the veltage during the daytime somewhat varying, and it 
was inipossible to test lamps properly when working trom the 
busbar through a hand-regulated. resistance. What he had had 
to do was to take опе ог the batteries cfl the bar and use it 
tor that purpose. But this was not a very nice method, because 
it upset the working ot the station during.the daytime when 
it might be wanted 10r charging. He had thought of installing 
a special battery tor the photometer-room, but this was rather 
expensive tor a small station at any rate. ‘There was the 
question of a booster, but he had not been able to gather from 
the paper what sort of a booster it was. He had had in mind 
the desirability of putting in a small motor generator апа 
fitting to it a very large fly-wheel. Perhaps some ot those 
present had had experience ot a small machine of that sort; 
if so, did it give a tairly steady voltage’ He would also like 
to know if any difficulty had been found with the etching fluid 
in connection with the marking of the lamps. He had been afraid 
to introduce this, and had had small labels about } in. diameter 
fitted under the lamp cap. Reverting to the question of pairing 
metallic silament lamps, he had now a system of numbering, the 
numbers being entered in a test-book. In this way they paired 
lamps with, as near as possible. the same voltage. ‘The lamps 
were then sent down to the stores, where the storekeeper was 
able to check the pairing before they went out. 

Mx. А. В. Mountain (Chief Electrical Engineer, Huddersfield) 
said he hoped chairmen ot committees would take note of papers 
by associates, and so let the latter feel that to a certain extent 
a paper betore the Association would be regarded as part of 
their Поов for an improved position. With regard to 
the colour, in testing lamps, the difference between an incan- 
descent electric lamp and a gas mantle was most extraordinary. 
There was something more than just the exact colours. И they 
tcok two things of different colour quite different results would 
be obtained. His own view of the matter was that the eve was 
photographing at a certain rate, and the waves of colour were 
going at a certain rate, and if the two did not quite correspond 
then we got an enlarged idea of the particular colour that did not 
correspond with our own photograph. He thought there was 
something in that. 

Mr. Ковккт Hamvonp said that engineers had for so many 
years confined their attention to their engine-rooms that he was 
delighted to find there was such a desire to deal with the ques- 
tion of lamps. He would like to know under what section ot the 
Electric Lighting Acts they, in Harrogate, prescribed lamps for 
the use of the consumer. He could not believe that Mr. Wilkin- 
son would Jend himself to anvthing ilegal. He agreed with Mr. 
Cridge that the limits of the range was rather hich. апа it 
seemed that, despite the excellent tests, they succeeded in pass- 
ing some very poor lamps. Some of them he did not regard as a 
very wonderful production. For instance, with a 52 c.p. lamp 
there was 125 per cent. allowed either way. He did not like 
that. 

Mr. C. C. ArrcuisoN (Chief Electrical Engineer, Rochdale) 
said the paper indicated that the electrical engineering industry 
was getting past the stage of onlv dealing with its plant and 
was now dealing with the commercial side, and was getting into 
touch with the consumer. Although he had only been in touch 
with this class of work, vet he had come across a few cases in 
which he had saved consumers whom he would otherwise have 
lest. In спе case the lamps had been in use for two or three 
vears, and one 32 c.p. lamp was giving 18 c.p and another 
16 c.p. He did not know what the candle-powers taken in the 
paper were, but they seemed to be taken from the Engineering 
Standards Committee. 1f not, he thought they ought to bo. 
In the marking of the lamps, although he had been in communi- 
cation with Mr. Wilkinson on the matter, he had not been very 
successful. As a last resource, he had gone in for a sand blast, 
and he thoucht this would probably give him something that 
would be fairly lasting. 

Mn. HavpN Harrison said the most interesting point to him, 
which, untortunately, the paper did not altogether touch upon, 
was what degree of aceuracy was necessary in order to carry out 
work such as lamp-testing for consumers, because on the degree 
of accuracy would depend the cost. With a limit of 10 per cent. 
a great many more lamps could be tested for less cost. One 
remark in the paper attracted his attenticn, viz., that made by 
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Mr. Trotter a long time ago, viz., that photometry could never 
be an exact science, because it was largely a matter of individual 
judgment. lt occurred to him, however, that this had been 
used too much, and peuple were beginning to think that photo- 
metry could not be anywhere near accurate. As a matter of 
tat, very tew measurements could be absolutely accurate. Since 
the instrument described in the paper had been put upon the 
market, a number of persons had wished to use it for interiors, 
and, therefore, the manutacturers had put in two standards, and 
и was now possible to read with one instrument from 10 candle- 
tet to 071 candle-foot. In this way the photometer could be 
ued tor both indoor and outdoor purposes. The question ot 
king able to measure the candle-power of lamps in rooms was 
interesting, because most people would not understand what was 
avant by illumination; they always asked for candle: power. He 
had got over’ the difficulty in one or two instances simply by 
leaving the lamp where it was by putting a black screen behind 
it and eliminating any possible reflection. This gave, within 
certain limits, the candle-power. The specification at. Harrogate 
was, to a certain extent, a stringent one, but it was quite an 
easy one to work to. He regarded with satisfaction the coming 
of the metallic filament lamps. Their brilliancy was greater, and 
by this means the public would be educated up to a very bril- 
hant light. Probably a special specification would have to be 
drawn up for these lamps. 

Мк. С. FenxEss (Chief Electrical Engineer, Blackpool) said 
that he had had disappointing results in Blackpool in connection 
with the testing of lamps. Only about 10 per cent. or 12 per 
cent. of the consumers availed themselves of the facilities offered 
then. The chief conditions were that no bad lamp was returned, 
and they did not test less than one dozen at a time. All lamps 
over 54 watts were destroved. as also were all 16 c.p. lamps not 
giving 10 c.p. He was afraid that if the commercial prosperity 
of electrical undertakings was to depend upon the standard of 
Паре, it was not a happy outlook for the electrical supply 
business. He believed the time was coming when the question 
a the standard of light would be a secondary matter. The 
dandard of light was fixed bv the consumer, and if he was 
antent to have 8 c.p. out of a 16 c.p. lamp, it was his own 
wk out. The advantage of an equipment in the test rooms was 
that it made it easier to settle disputed accounts. He settled 
any disputed accounts very quickly with a photometer, of which 
he had both a portable and a fixed one. If a consumer ques- 
tioned an account, they sent out a portable photometer and 
wan satisfied him that the accounts were right. A point of 
advantage to an electricity undertaking was to know the candle- 
рег of the various types of street lamps. In Blackpool he 
had records of both flat-Hame and mantle-flame gas lamps, and 
also of all the types of are lamp in use, and if any question 
arose in committee he could always produce figures which would 
prove the other way. 

Mr. J. В. Brypces (Chief Electrical Engineer, Eastbourne} 
was vlad to note that Mr. McCourt had got good results with 
the zrease-spot photemeter. He had both a grease-spot and a 
Bi ker.head, but he found that personal error had to be taken 
into account more with the grease-spot than with the tlicker- 
head. Mention had been made of the ditficulty of pairing 
metallic filament lamps, but he did not find it necessary to use 
3 photometer for this purpose. A small ammeter was most 
successful, and readings could be taken much more rapidly in 
this wav. On the point of satisfying consumers, he wished he 
cold do it by simply photometering their lamps. The best 
thing he found was to put in a standard wattmeter, bearing the 
Board of Trade certificate, in series with the consumer's 
ammeter, and before taking it out of the house get the consumer 
to come down and take the reading at the same time. He did 
not think they could condemn lamps on results obtained bv the 
Pentane standard. He thought Mr. Furness adopted rather а 
drastic method in smashing all lamps that did not come up to 
the standard. The consumer ought to have the opportunity of 
returning them to the manufacturer, 

Мн. Avaox said he did not refer to pairing metallic. filament 
lamps on а photometer. He referred specially to wattage tests. 
He found the photometer method the more convenient, 

Mr. R. McCovrt, in reply to the discussion, said in answer to 
Mr. Hammond that if they erred at Harrogate in the matter of 
the limits within which lamps must pass, they erred in very good 
company. because in the Engineering Standards Committee 
snecification for glow lamps, the lamps had to come within 123 
ner cent. of the standard. In watts per mean horizontal candle- 
power, individual lamps had to come within 8 per cent.. so 
that their specification. was the same as the Engineering 
Standards specification. Mr. Aitchison asked if he had taken 
his from the Engineering Standards specification. Tt was the 
other wav abont. The Harrogate specification was out first. A 
zeod deal had heen said of the metallic filament lamp, and it did 
occur to him, when thev first came on to the market, that there 


was not very much need for their carbon filament. specification :;. 


but the last six dozen Osram lamns which thev had at Harrogate 
they tested very carefully, and found that another Engineering 
Standards specification would be almost necessary. Of three dozen 
32 e.p. lamps, the candle-power varied from 17 to 36, and {һе 
watts from 29 to 36; and of the three dozen 50 с.р. lamps, the 
candle-power varied from 27 to 44, and the watts from 36 to 48. 
With regard to pairing Osram lamps for running in series. the 


General Electric Co. now stated that they will in future supply 
these lamps with a special number stamped on them for those 
that are to be used in series, and another figure for those to be 
used in parallel. Further, in future these lamps would be sold 
rated according to watts and not candle-power, so that he was 
afraid there would be still more need for a further specification. 
Some mention had been made of street lighting. He had some 
figures taken with a Harrison photometer, upon a 50 c.p. Osram 
lamp and a 3 ft. incandescent gas lamp, taken 14 ft. away trom 
the lamp. The Osram lamp gave 0°29 candle foot, and the 
gas lamp 0:18 candle foot. Working out these figures, it was 
found that the Osram lamp was giving 54 candles and the gas 
lamp 361 candles. A month previously they had tested the 
same two lamps, and the Osram gave 545 candles (practically 
the sanie) and the gas lamp was giving 252 candles. Evidently 
the mantle had been renewed in the meantime. He had worked 
out these figures, and taking the Osram lamp at 52 watts, at dd. 
as unit--a fairly high price for street lighting —and the gas 
amp at 2s. 10d. per thousand, the price charged at Harrogate, 
the saving in favour of electricity was 176 per cent., so that, by 
reducing the price. for electricity for street lighting, they could 
dlso very reasonably reduce the price of gas in the case of those 
who were competing with cheaper gas. With regard to pre- 
scribing the form ot lamp, they knew they did not do so legally 
in Harrogate. lt was a form of moral suasion. |n reply to 
Mr. Furness, at Harrogate they did not deal with the consumer. 
but with the local contractors, who signed an undertaking that 
they would only sell lamps at Harrogate that had been certified 
by the electricity department. Of course, in the case of very 
large consumers who bought direct. their lamps were not certified, 
but the ordinary average householder was very keen. He hoped 
to reply more fully in the Proceedings. 
A vote of thanks was heartily responded to. 


SOME NOTES ON ALTERNATING CURRENT 
DISTRIBUTION 


By A. J. Cridge (Assistant Electrical Engineer, 
Sheffield) 


HE author in this paper called attention to some points 

connected with the distribution of alternating-currents, 
especially where the supply of electricity for power is under- 
taken, and showed a few of the results obtained in the course 
of the last three or four months on the Shettield system. 

The number of electric motors connected to the mains is 831, 
aggregating 7.000 horse-power, or 5.250 kilowatts, and the 
supply is alternating-current, single and two-phase, 50 periods, 
200, 400, and 2.0С0 volts. 

A few introductory remarks were made. outlining the relations 
between current voltage, watts, and power factor in an alter- 
nating circuit, and it was shown by means of a diagram repro- 
duced in Fig. 1, that when the circuit contains a large amount 
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of self-induction the current, during a fraction of every half 
period, may actually be flowing against the pressure. Thus an 
alternator working on an inductive load generates during one 
part of the half-period, but during the remaining part, when 
the power is a negative quantity, it absorbs power from the 
circuit, or acts as a motor. 

The current flowing in an inductive circuit is partly useful 
and partlv idle. and the idle current is flowing in the machine 
windings and in the mains, to the disadvantage of the supplv. 
The idle current may be considered to be lagging 90? behind 
the impressed electromotive force; it is, of course, in phase 
with the induced or back electromotive force. The useful cur- 
rent may be considered to be in phase with the pressure. The 
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current actually flowing in the circuit is the resultant of these 
two quantities. In Fig. 2 OE is a rotating vector representing 
the pressure, and OC represents the current, lagging by the 
angle whose cosine is the power factor of the circuit-in this 


case 45°, for the cosine of 45° is 4y 2='707, and a power factor 
in the neighbourhood of this number has frequently been ob- 
tained. From O draw OA at right angles to OE; from C let 
fall a perpendicular CD on to OA, and a perpendicular CB on 
to OE. The line OB represents the useful component of the 
current, and OD the idle current. The vectors are supposed to 
revolve in a counter-clockwise direction about O. In any alter- 
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nating-current motor, the part OB depends on the work the 
motor is doing, but OD depends solely on the pressure. Pro- 
vided that the voltage is sutticient to drive the motor, the lower 
it can be kept the less will OD be, to the improvement of the 
power factor and the gain of economy. 

A motor generator used to furnish the direct-current supply 
in the centre of Sheftield has a capacity of 120 H.P., but it is 
not loaded to more than 40 H.P. as a rule. Fig. 3 shows the 
connections of one phase of the motor. In order to obtain some 
comparisons, a wattmeter, ammeters, and voltmeter were intro- 
duced into both phases, and readings were taken with the machine 
running at 200 volts in the ordinary way. The instruments 
were allowed to remain in the 200-volt circuit, and the machine 
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was switched over on to the 50-volt winding of an auto-coil used 
for starting it. The figures given in Table I. show that the 
conditions were very greatly improved; the power factor, which 
at 200 volts was ‘35, at 50 volts became '9, the kilowatts 
absorbed being the same. The output of the generator was not 
measured, but on adopting the svstem of running the machine 
on the low voltage a noticeable reduction in the number of 
units consumed each week was the result. 

It is convenient to consider here the effect of an out-of-phase 
current on the field of an alternator. In Fig. 4 let N, S, N, 
be the poles of an alternator, and let 1, 2, ó, be three positions 
of one of the armature coils. The electromotive force passes 
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through its zero value in the positions shown, because then the 
rate of change of the magnetic flux through the coil is zero. 
Between 1 and 2 the direction of the current is that shown by 
the full-line arrow, between 2 and 3 that shown by the dotted 
arrow. When the coil is facing a pole the current in the coil 
can most readily affect the field. If the current be in phase 
with the electromotive force, then, being at zero in the positions 
shown, there will be no effect on the field. If the current be 
lagging behind the electromotive force, when the coil arrives at 
l there will be a current in it flowing in the direction indicated 
by the dotted arrow, and this will tend to weaken the field. 
Similarly, a leading current will tend to strengthen it. 
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If an alternator be running as a synchronous motor, we see 
by applying conversely the reasoning of the previous paragraph 
that the current in the circuit may be caused to lag by weaken- 
ing its field, and to lead by strengthening it, and that at a 
particular field strength the current will be exactly opposite in 
phase to the motors back electromotive force. At this point 
the ећсіепсу of working is greatest, but stability is gained by 
strengthening, or cver-exciting, the field. 

When a condenser is introduced into an inductive circuit, 
the lagging current is taken up by it, so that instead of flowing 
all the way between the inductive load and the generator it 
flows between the load and the condenser. The effect of run- 
ning an over-excited synchronous motor in parallel with an in- 
duction motor is precisely similar, t.¢., the idle current flows 
between the svnchronous motor and the induction motor. "The 
power factor of the circuit is improved, and the carrying capa- 
city of the generators and mains is increased by the amount 
of idle current of which they are relieved. 

If the power factor of the circuit under consideration be ‘707, 
as indicated earlier in the paper, the wattless current is equal in 
amount to the useful current. It may be assumed that some 
40 per cent. of the motors connected are running during the 
daytime, when there is very little lighting in use, and these 
motors are situated in various parts of the distribution area. 
In one part of this area motors amounting to 2.500 H.P., or 
1,875 kilowatts, are installed. Assuming 40 per cent. as the 
proportion in use, we obtain 750 kilowatts of motor load. At 
2,000 volts the useful current for this amount of power is 375 
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amperes, and with the power factor at “707 the idle current is 
also 375 amperes; the total current flowing in the mains is 
531 amperes. To bring the power factor up from "707 to unity 
it would be necessary to install a synchronous motor capable of 
dealing with 575 amperes of wattless current at 2,С00 volts. 
This machine would require to be as near the source of trouble 
as possible, for the wattless current. must be confined to the 
smallest possible portion of the network. It would be neces- 
sary to have some means of altering its field strength so as 
to increase or diminish its condensing effect according to the 
amount of idle current flowing, otherwise it might happen 
that the machine would actually cause a leading current to 
Ном, and the power factor would still be low. At certain 
times of the day no remedial measures are necessary, because 
the power factor of the system is sutticiently high already. 
This is generally the case in the evening, when incandescent 
lighting constitutes the greater part of the load. 

In Table II., whichegives some figures obtained during a test 
of one of the generators at Neepsend, it is shown that after 
6 o'clock in the evening the power factor is well over :9. Be- 
fore that time it is in the neighbourhood of ^7, and sometimes 
less, so the improving device would be required to run during 
the day only. In the winter it would not be required for so 
many hours, and in the summer it might have to run for con- 
siderably longer. Fig. 6 shows the average daily power factors 
obtained during the year 1906. The results of tests given in 
the tables were obtained by means of the combination of instru- 
ments shown diagrammatically in Fig. 5. 

Multiple range series transformers for each phase, from 5 to 
500 amperes, and two separate series transformers of 1.500 
amperes capacity are provided, also shunt transformers for 
reducing the voltage from 2,000 to 200. One ammeter and one 
wattmeter for each phase are provided, and the current coil of 
the wattmeter is in series with the ammeter. The shunts of 
the wattmeters are connected, independentlv of the series wind- 
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inzs to the pressure terminals, and connections are also made 
fiom these terminals to a two-way switch, through which the 
voltmeter is supplied. Simultaneous readings can thus be taken 
of the current and the power in each of the two phases, and 
suliclently close readings of the two pressures by means of 
the two-way switch. The product of the pressure and the 
current gives the apparent watts—the true watts are read 
directlv—and the quotient of the true watts divided by the 
apparent watts gives the power factor. The power factors 
shown on the curve, Fig. 6, were obtained by the following 
means. The average of all the readings taken at intervals of 
twenty minutes during each day of the month is calculated 
anl plotted on a curve. By calculating the area of this curve, 
or measuring its area with a planimeter, the apparent units 
cenerated during an average day of the month are found. The 
total units. generated. during the month, as measured by the 
station feeder or machine meters, divided by the number of 
days in the month, gives the number of true units generated 


Jan. Mar. May. July. Sept. Nov. 
Mouth, 1906, 


Fic. 6. 


during an average day of the month. The quotient of the true 
units divided by the apparent units gives the average daily 
power factor. 

It may be of interest to notice, in passing, that in three- 
"hase distribution, where the system is adopted of measuring 
the power by connecting the series coils of the instruments in 
two of the phase wires, and the two shunts to the third phase 
sire, the power factor is readily calculated from the readings 
of the instruments, for where a=the reading on one wattmeter, 
ü-the reading on the second wattmeter, @=the angle whose 
‹оѕіпе is the power factor of the circuit. We have :— 


a-b Suy 
PA =tan 0 


Difference nearly always exists between the readings of two 
single-phase wattmeters connected in a two-phase power supply, 
and the difference is greater when the motor is running under 
ight load, so that the circuit is rendered more inductive in 
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There is no law 
similar to that ‘given above which will apply generally to all 


chiracter, and the power factor made low. 


cases of two-phase working. It quite frequently happens that 
the readings of the meter in one phase are five or six times as 
great as the readings of the meter in the other phase, and 
sometimes one meter will go backwards, but it is always correct 
to take the algebraic sum of the readings of the two meters as 
the total consumption of power in the circuit. lt might be 
possible that a law connecting the difference in the meter read- 
inzs with the motor's power factor could be deduced for an 
individual motor, but it would not be general in its application, 
as the difference depends also on the windings of the motor and 
the supply voltage. Any inequality between the two phases in 
either would tend to render the readings unequal. 

The machine about to be installed on the Shetteld system is 
required to relieve the plant and mains of the excessive amount 
of idle current which sometimes occupies them. It will be 
situated at the old generating station at Sheaf Street, and will 
serve to keep the trunk mains from Neepsend loaded at a power 
factor approximately equal to unity. It will be of 600 kilovolt- 
amperes capacity, and, in order to keep the starting current low. 
it will be started by a small induction motor, and switched 
into parallel on attaining synchronous speed in the same manner 
as an ordinary generator. A power factor meter is to be pro- 
vided, so that the effect which the machine is producing may be 


read at intervals. The cost of the machine, with the necessary 
switchgear and accessories, will be about £800, and its con- 
sumption of electricity will be some 32 units per hour. This 
will be taken up in overcoming the friction, copper, and iron 
losses of the machine, as it will have no mechanical work to 
do. The cost of this power may be taken at jd. per unit—for 
distribution expenses are nil in the station—and, taking an 
average run of fifteen hours a day for 300 days in the year, the 
amount will be £150 per annum. Cost of switching and attend- 
ance will be quite small, as no extra help will be needed 
beyond the present staff employed in the station. Capital 
charges at 6 per cent. are £48, and with sundry amounts for 
exigencies it would appear that the cost of running the machine 
for a year would not exceed £2CO. 

For this sum, plant and mains to the extent of 420 kilowatts 
will be liberated. Extra plant to this amount would cost 
£5,000, without buildings or mains, and the capital charges 
alone would be £500. These approximate figures serve to give 
some idea of the improvement it is hoped to effect by the 
installation of the machine. 

The provision of another similar machine to be situated in a 
suitable sub.station in the power district previously mentioned 
was at first contemplated, but it was thought wiser to proceed 
with the motor at Sheaf Street as a commencement. There 
seems reason to hope that in the near future static condensers, 
energised bv step-up transformers, will be available for the 
purpose indicated. These, although dearer in first cost, will 
absorb less power to a sutlicient. extent to make them commer- 
cially preferable, while the effect, in respect of reducing the 
wattless current and of limiting the fall of pressure due to 
weakening of the fields of the alternators will be equally good. 
It is also claimed for this class of apparatus that the dangers. 
which occasionally arise from resonance on opening the circuit, 
and from the presence of harmonics of a high order in the 
alternator wave, are practically eliminated, and that the wave 
form is caused to be much more nearly sinusoidal. 

During the early part of last year the experiment was tried 
of running a 300 kilowatts Parsons turbo-generator at Sheaf 
Street as a synchronous motor, and over-exciting its field, and 
the greater carrying capacity gained for the mains was sutti- 
ciently marked to warrant the highest hopes for the success of 
the project which has been briefly outlined above. 


Table I. 


Test of 120 H.P. Induction Motor Driving Direct-Current 
Generator in Sheaf Street Station, Monday, February 18th, 
1907. 
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Table II. 


Tests made on 1,500 K.W. Parsons Turbo-Generator at Neen- 
send, Friday, March 8th, and Saturday, March 16th, 1907. 
(See Fig. 7.) 
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DISCUSSION. 


Mr. F. Laxerey (sheffield Electricity Department) said 
although Mr. Cridge’s paper was a move in the right airection, 
he hardly thought it had gone far enough. He had given the 
amount of loss in the synchronous motor at 52 units per heur, 
but besides using 32 units per hour on one pair of trunk mains, 
taken in his case from Neepsend to Shettield, 4,200 yards away, 
it would also be found that he supplied 15 units per hour out 
of this quantity in cable losses, so that the real loss was only 
son.e 16 or 17 units per hour. He believed that there would be 
a more efficient system than even Mr. Cridge showed. There was 
another advantage in having a synchronous motor running, if 
there was a fair amount of momentum in the armature or a tair 
ly wheel on it, and if there were sudden variations of load. He 
thought it would be found that the flywheel would take up these 
sudden variations, and tlickers in the light would not be noticed 
so often as they were previously. Against that, if they began 
to put synchronous motors in parts where the current was used, 
there must be some addition to the cost for attention, but 
probably this would be quite small, especially if Mr. Acland 
could leave a Tirrill regulator working 18 hours а day without 
attention. lt was rather a new subject in trying to do away 
with these wattless currents, and Mr. Cridge had been wise in 
bringing it before the Association. 

MR. С. Н. YeaMan (Chief Electrical Engineer, Hanley) said 
it had occurred to him that in some of the old towns where 
machines were being discarded as being too small, it might be 
possible to put a flywheel on and adapt them for the purpose of 
supplving idle currents. He had found that small units which 
were no longer of use for generating purposes could be effec- 
tively used as motors on consumers’ premises, provided they 
were started up with an induction motor. If a us» could be 
found for them in this way, and the lagging current supplied 
by machinery already in use. the expenses of buying machinery 
for that special purpose would be saved. His own experience 
had been that by careful design, motors, in connection with a 
small power load, did not seriously affect the lighting. Of 
course, the difficulty did arise at times, and it had occurred 
to him to take one of the old machines and use it in this way. 

Mr. C. TunNncerL (Chief Electrical Engineer, Tynemouth). 
referring to Mr. Yeaman's suggestion, said that if the periodicity 
were constant a synchronous motor would keep at s:eady speed 
and the fly wheel wouid not have any effect at all. A flywheel 
only had effect as the speed varied, and the only effect in 
these circumstances would be to put friction on the bearings. 
The paper dealt particularly with Sheffield, and in this connec- 
tion it should be remembered that the Sheflield pressure was 
2.000 volts, and hence wattless current. had а proportionately 
greater effect. If the pressure had been higher. there wouid 
have been less current, and the troubles would not have been 
quite so great. The paper really had a great bearing on the 
papers of the previous day. dealing with the theoretical charges 
for current, because they were able to see how an engineer could 
work out various charges for current, and when he put his stat ca 
down, had to do a lot of cther things he had not estimated for. 
as shown by this paper. His own impression was that engineers 
talked too much of the great value of load factor. Although 
load factor had a value, vet they had to face the fact that large 
quantities of current had more to do with this question of cheap 
supply than load factor, for if load factor were evervthing. then 
isolated plant would be able to compete with central generating 
stations, whereas, as a matter of fact, it was found that a 
station sending out units by the hundred million could supply 
immensely cheaper than isolated plant, and immensely cheaper 
than a station with a small output, although the load factor 
might not be very much increased. Thev had to face the fact 
that turbines would bring about a state of affairs when elec- 
tricity would be generated in large quantities at cheap rates, 
even though the load factor was not so good as might be expected. 
With regard to the terms used in the paper, Mr. Cridge used 
*"wattless'" current and ''useful" current. Current which 
was used for heating up mains was not useful, although it migh: 
not be wattless, and he preferred the word ‘‘wattful’’ to 
“useful.” 

Mr. R. McCourt (Harrogate Electricity Department) gave 
the following quotation from an article in an American contem- 
porary dealing with this subject. which he thought gave a very 
clear explanation of the principles and discusion, taken in 
conjunction with Mr. Cridge's paper. “Tt is observed that 
the power factor on induction motor circuits varies from 60 to 
85 per cent., i.e., induction motors take a practically constant 
magnetising current, while the volts are constant and quite 
independent of the loads; or the magnetising component in kilo- 
volt amperes averages 30 per cent. of the rating of an induction 
motor. In a synchronous motor the wattless component of 
current can be adjusted to any value within limits by varying 
the field excitation. So, if a synchronous motor 1s connected to 
a circult supplying power to induction motors the leading com- 
ponent of current. taken by synchronons motors can be adjusted 
to equal the lagging component of current taken by induction 
motors. "Thus it wav be considered that the over-excited syn- 
chronous motors supply directly the magnetising current required 
bv the inductive load. Adding the synchronous motor does not 
eliminate the magnetising current entirely; it is simply trans- 


ferred from the trunk mains to the synchronous motors, which 
may be considered as generators." ) |t seemed to him that а 
condenser, it it could be got, suitable fur putting down at cach 
motor, would be a very much simpler way than putting down 
а synchronous motor; but there night be practical ditticulties. 

Мк. 5. L. Pearce (Chief. Electrical Engineer, Manchester) 
said that in Manchester they were fortunately, or unfortunately, 
distributing from their three-phase sub-stat.on a great deal of 
direct current. They were also transmitting and distributing 
direct to large power users. three-phase current, and all engineers 
who were supplying three-phase alternating current would sooner 
or later have to consider the subject of the paper, namely, the 
possibility of dealing with very low power factors, which 
obtained on the works of large consumers. In Manchester they 
did not appear to be in such а bad position as Shettield. The 
lowest power factor on record in Manchester from a large works 
was 07. Fortunately, these works were only about halt a male 
from опе of their distributing sub-stations, and they were quite 
easily able to compensate for that by over-exciting the syn- 
chronous motor generators. Thus there was no dithculty in 
dealing with the question in cases of that sort, but he had had 
à practical case which bore out what Mr. McCourt had read 
from the article jn ап American journal. in the early days 
of the Stuart Street undertaking, it was found necessary to 
keep the station running during the night, for the purpose of 
supplying current to the outlying districts. lt was very unecono- 
mical to have to run one of the large 3,000 h.p. sets, so he ran 
one of the small 500 kw. 20)-volt Willans auxiliary sets, and 
with this he drove an induction motor exciter from the direct 
current end, and the induction motor transmitted the high 
pressure three-phase current to the outlying sub-station, where 
it was converted and transformed. down again. With that 
arrangement they got tremendously heavy wattless current and a 
verv bad power tactor, They therefore ran one of the syn- 
chronous motor generators at Stuart Street, as a synchronous 
motor, over-excited at the 'bus-bars. and they got a power factor 
of unity over the whole system. They were all looking forward 
to the time when it would be possible to use static condensers 
trom step-up transformers. He should have thought that it 
was outside the range of practice at the present time to build 
these condensers of large enough capacity. 

Ma. №. J. U. Sow1er (Electrical Engineer, Bray) said that 
when he was at Coventry they had a considerable number of 
motors which resulted in a considerable drop in power factor, 
rendering it necessary to run with 25 per cent. more plant 
than would be needed with a unity power factor. Some such 
apparatus as that proposed at Shettield would probably deal with 
that асау. He wished to know whether it was not possible 
in Shetheld to have some combination between the electric light 
and tramway departments, by which rotary converters could be 
put in to supply the tramways, and if they required any farther 
power for exciting converters, they would probably be able to do 
the electricity undertaking some good. With regard to the 
difficulties. in reading the meters on a two-phase system, he 
believed some such ditliculty had arisen at West Ham, but when 
he was at Coventry there were several meters on motors, but 
the readings were always within several per cent. on either phase, 
so he would be glad if Mr. Старе would give some further 
explanation as to the difficulty which had arisen. 

Mn. A. A. Day (Chief Electrical Engineer, Bolton) said he was 
able to keep the power factor on his system very nearly unity. 
By over-exciting the synchronous motor generators in the station 
he was able to do this. What would happen if they did not do 
it he did not know, because he had always gone on in this 
way. 

Mr. A. J. CRIDGE, in reply, said he was glad to hear Mr. 
Langley supplement the advantages which were expected to be 
obtained from putting this machine down in Sheffield. He 
might mention that they had tried the idea of running a small 
500 kw. two-phase Parsons turbo-generator in Sheaf Street, as a 
synchronous motor and over-exciting its field. The great success 
which attended that, determined Mr. Fedden, when putting 
down the mains from Neepsend, to go further into the matter, 
and it reached its culminating point when he decided to put 
down the big 600 or 700 k.v.a. machine, If they put synchron- 
ous motors down near induction motors in various parts of the 
сиу, no doubt the cost of attendance would go up. but he agreed 
with Mr. Langley that it should be possible to leave them 
alone if a voltage regulator could be left unattended. Mr. 
Yeaman had suggested using some of the old units with a 
flvwheel, but Mr. Turnbull criticised this, and said that the 
ly wheel was scarcely necessary, in that the flywheel would only 
come into effect when the speed varied. But if the load on the 
mains varied largely, and the larger amount of wattless current 
varied largely, the call on the synchronous motor would also 
vary, and it might cause variation in the speed, which would 
be taken up by the tlv wheel, and this would prevent the thing 
from going out of step. ЛЕ one time they had a little svnchren- 
ous motor driving a generator, which supplied a small an ount 
of direct current in the centre of Sheffield. They used to have 
some trouble when the load on the generator got too big. and 
the thing got out of step. but hy adding a thyvwheel this was less 
likely to happen. With regard to the word '' wattful," Professor 


l Extract from a paper read. at Washi роп, U.S.A., June 4th, 1967, entitled 
* Power Factor Correction by Synehrenous Motors,” 
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sanus Thompson used that term at Finsbury in 1896, and he 
always thought it was due to him. Mr. Pearce had spoken for 
everexeiting synchronous machines. in order to improve factor, 
and this supported what they had done in Shettield. In reply 
to Mr. Sowter, he was afraid he could throw no more light on 
the dithculty existing between two readings on two meters 
«онуп a two-phase motor than he had already done. Тһе 
dirence in the readings between meters а a three- 
phase network was well known, and had nothing to do with the 
tw phase problem. 

The PRESIDENT, in proposing a vote of thanks to Mr. Cridge 
fur his paper, said that it was possible to put in too many 
sym ен motors, апа so to get a very bad leading current. 
He understood that one of the big companies which was supply- 
inca great many sub-stations and had a great many synchronous 
motors was having a very real trouble, exactly opposite to 
what they were having with their low-power factors. 


In the afternoon special cars were placed at the disposal of 

Ue members wishing to visit the Neepsend and Kelham 
sand power stations of the Sheffield Corporation. Sheaf 
‘treet station was also open for inspection. 


CORRESPONDENCE 


EXTENSION OF ELECTRICITY SUPPLY TO 
OUTLYING DISTRICTS. 


To the 


Sik,— Referring to your editorial remarks on my 
paper read before the I. M. E. A. last week, I am afraid 
[did not make these points sufficiently clear in my 
truly, because the drawbacks mentioned by you are 
it-existent. The supply to the sub-station is not 
interrupted by the action cf the circuit breakers and, 
b referring to the diagram, you will see that only one 
a these is in circuit, and that is, as stated in the 
paper, wedged up, which leaves only the circuit 
beaker on the generator itself that can affect the sub- 
sation, and this is controlled by a time linit relay. 
The fact that a supply is not available during some 
hours of the night, is because same is not required, there 
oly being a ‘shop lighting load at present. I trust 
vou will see vour way to place these matters clearly 
iefore vour readers in the next issue. 


Editor of ELECTRICAL ENGINFERING 


Yours faithfully, 


R. L. ACLAND. 


IMPERIAL TECHNICAL COLLEGE 


W E give below the complete list of those rominated as 
first members of the governing body of the new Imperial 
College of Science and Technology, South Kensington. We have 
drea'dy given some of these names. 

E d by the Crown.—Right Hon. the Earl of Crewe, 
Lord President of the Council: the Right Hon. Gerald W. 
Lalfour, the Right Hon. Sir Francis Mowatt, Sir Julius C. 
Wernher, Sir W iliam H. White, F.R.S., and Dr. MacAlister, 
Principal of the University of Glasgow. 

Nominated by the Board of Education.—Right Hon. A. H. D. 
Aland. Mr. F. G. Ogilvie, a Principal Assistant Secretary of 
the Board of Education; Mr. J. C. G. Sykes, an Assistant 
№сгеќагу. of the Board, and Dr. R. T. Glazebrook, F.R.S., 
Director of the National Physical Laboratory. 

Nominated by the Universit: 
Past Vice-Chancellor of the University ; 
Professor Farmer, F.R.S.; 


E. H. Busk, 
Professor D. S. Capper, 
Sir Henry E. Roscoe, F.R.S.; and 


"ir А. W. Rucker, Principal of the University. 

Nominated by the London County Council.—Mr. A. A. Allen, 
М.Р., Mr. H. Percy. Harris, Chairman of the Count il: Sir C. 
Kinloch-Cooke, Mr. R. A. Robinson, and Mr. J. T. Taylor. 


Nominated by the City and (Guilds of London Institute. - 
В Hon. the Earl of Halsbury, F.R.S., Chairman of the 
Council of the Institute; Sir J. Wolfe Barry, F.R.S., Sir Owen 
Roberts: Clerk to the Clothworkers’ Company; Sir Walter N. 
Prideaux, Clerk to the Goldsmiths’ Company; and Sir John 
Watney, Hon. Secretary of the Institute. 

Nominated hy the Royal Commissioners for the Exhibition of 
1651.— Viscount Esher and Lientenant-Colonel Sir Arthur Bigge. 

Nominated hy the Royal Society, — Sir Archibald Geikie, 
FRS. Bv the Professorial Staff, Professor Tilden, F.R.S., 
Professor С owland, and Professor Dalbv. 

Nominated by the Institution of 
Alexander В. W. Kennedy, F.R.S. 

Nominated by the Institution of Mechanical Enginecrs.—Mr. 

. Henry Riches (President). 


Ciril Engineera,—Sir 


Nominated by the И of Electrical Enginecrs.—Mr. 
R. Kaye rGay. 

Nominated by the Iron and Steel Lustitute.—Sir Hugh Bell 
(President). 

Nominated by the Institution 
Elgar, F.R.5 

Nominated. by the Society of Chemical Dndustry.—Dr. E. 
Dwers, F.R.S. 

Nominated by the Institution of Mining Eugineers.—Mr, А. 
Sopwith. 

Nominated by the Institution of Mining and Metallurgy. — 
Mr. W. McDermott. 


of Хага Aichiterts.—Dr. F. 


Train Lighting.—A paper recently read in America by Mr. 
О. W. Ott, and published in the Глау Gazette, gives a 
detailed comparison of the cost of train lighting by separate set, 
by storage battery, and by axle-driven dynamos. Not only is 
the extra cost of hauling the extra weight in each system 
allowed for, but the extra coal is also calculated, for the haulage 
of which. to be strictly accurate, extra power should be allowed. 
Assuming certain fixed conditions as to weight of train, hours 
in use, distance run, &c., the following is a summary oi the 
comparison :— 


Capital Annual Extra coal 
cost. cost. Wt. in per trip. 
£ £ lb. lb. 
Separate ве... .., 182 111 2,075 4,012 
Storage battery... 223 125 4,900 4,593 
Axle system ... ... 318 131 9,600 1,390 
Electricity from Peat іп  ltaly.—/, Eclairage Electrique 


announces the formation of a new company in Italy, called La 
Società рег l'Utilizzazione. dei Combustibili Italiana. The 
company has been registered at Milan with a capital of £12.000, 
to develop the employment of the boy-peat and lignite beds or 
Italy. They propose to erect а large generating station at 
Toscane, near the Lake of Brentna, where there are important 
peat bogs. 


Wiring Rules of the Institution of Electrical Engineers.— The 
following insurance ccmpanties have adopted the wining rules ot 
the Institution of Electrical Engineers :— Alliance. Assurance 
Co., Atlas Assurance Co., British Law Fire Insurance Co., 
Caledonian Insurance Co., Central Insurance Co., Century 
Insurance Co., Commercial Union Assurance Co., Congregational 
Fire Insurance Co., Co-operative Insurance Society, County Fire 
Осе, Keclesiatical Insurance Ottice, Essex and Suffolk Equit- 
able Fire Insurance Society, Fine Art and General Insurance 
Co., General Accident Fire and Life Assurance Corporation, 
Guardian Assurance Co., Hand-in-Hand Fire and Life Insurance 
Society, ning Insurance Co., Law Union and Crown Insurance 
Co., Leather Trades and General Insurance Co., Liver- 
pool and London and Globe Insurance Co., London and 
Lancashire Fire. Insurance Co., London Assurance Corporation, 
National British and Irish Millers Insurance Co., National 
Insurance Co. of Great Britain, Northern Assurance Co., 
Provincial Fire Insurance Co., Royal Exchange Assurance Cor- 
poration, Royal Insurance Co., Scottish Union and National 
Insurance Co., State Fire Insurance Co., Sun Fire Осе, Union 
Assurance Society, West of Scotland Insurance Оћсе, West- 
minster Fire Ottice, Yorkshire Fire and Life Insurance Co. 
The following electricity. supply authorities accept the wiring 
rules of the. Institution of Electrical Engineers as standard 
practice, and recommend their use :- Brompton and Kensing- 
ton Electricity Supply Co., Chelsea Electricity Supply Co., 
County of London Electric Sup aly Co., Kensington and Knights- 
bridge Electric Lighting Co., [одо Electric Supply Corpora- 
tion, Notting Hill Electric Lighting Co., St. James’s and Pall 
Mall Electric Light Co., South London Electric Supply Corpora- 
tion, South Metropolitan Electric Light and Power Со., West- 
minster Electric Supply Corporation, Edmundson's Electricity 
Supply Corporation, and Urban Electric Supply Co., with 
supply areas at Alderley Edge, Perwick-on-Tweed, Brechin, 
Bromley (Kent), Camborne, Caterham, Chislehurst, Cowes, 
Cremer, Dartmouth, Dorking, Folkestone, Frome, Glossop, 
Godalming, Grantham, Guernsey, Hamilton, Hawick, High 
Wycombe, Hythe, Ilfracombe, Inverness, Lymington, Market 
Drayton, Melton. Mowbray, Montrose, Newbury, Newmarket, 
Newport (T. of W.), Newton Abbot, Ramsgate, Redruth, Ryde, 
Salisbury, Sandgate. Sandown, Shanklin, Shrewsbury, Stam- 
ford, Surbiton, Teddington, Twickenham, Ventnor, Weybridge, 
Wilms!cw, Winchester; Rournemouth and Poole Electricity 
Suponlv Co., Cambridge Electric Карлу Co.. Cork Electric 
Tramwavs and Lighting Co., Harrow Electric Light and Power 
Co.. Isle of Wight Electric Light and Power Co., Midland 
Electric Corporation for Power Distribution, Midland Electric 
Light and Power Co.. National Electric Supply Co., Northamn- 
ton Electric Tight and Power Co.. Northwich Electric Supply 
Co., Oxford Electric Co... Pontypool Electric Licht and Power 
Co., Prescot and District Lighting, Reading Electric Supoly 
Co., Scarborough Electne Supply Co: Uxbridge апа District 
Electric Supply Co., Windermere and District Electricity Supply 
Co., and the Incorporated Municipal Electrical Association. 
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AUTOMATIC WIRELESS TELEGRAPH CALL 
APPARATUS 


N article by W. R. Carroll, in the Electrical World (New 

York) describes a device for automatic calling with a 
wireless telegraph transmitter, which has been put into use at 
a station on Zerba Buena Island, San Francisco Bay, under 
control of the United States Navy Department. This station 
communicates regularly with the United States, the Navy’s 
wireless stations at Mare Island on “ап Pablo Bay, 20 miles 
away, and with Farallone Islands, 35 miles at sea beyond the 
Golden Gate. The transmitting apparatus is similar to that 
in use at all modern wireless stations. The receiving devices 
include a coherer system with tape recording apparatus; an 
electrolytic receiver with high resistance double-head telephone 
receivers and a magnetic detector so arranged that it can be 
left attached tò the transmitting aerial at all times even 
when sending. By this arrangement it becomes possible for 
the receiving station to “break’’ the sending station, just as 
is true on land lines, and to secure at once a repetition of 
1052 signals, instead of waiting until the sending has ceased, 
as is done with all other receivers. 

The auto-sender is shown in the accompanying diagram. 
There are four transmitting or tvpe wheels and a half-wheel or 
aerial control wheel, as it may be called. The calling wheels 
bear the call letters of the different stations, 7G being Mare 
Island and ZTH Farallones. The wheels V and V..VA are 
for sending out a continuous train of V-signals for the adjust- 
ment of another station. <All of these wheels and the half- 
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WIRELESS TELEGRAPH AUTOMATIC CALLING DEVICE. 


wheel are on a common shaft, which also carries the drive 
wheel of a set of gears which propels the travelling iron core 
of the magnetic detector, and the whole is belted to a small 
motor. The speed of the motor is controlled by a slice 
rheostat, and a telephone hook switch in the circuit serves to 
set the mechanism moving when the telephone is taken up 
for receiving or whenever it is desired to start the automa..c 
sending. Underneath the lever of the sending key “A” +s 
an armature and an old pair of relay magnets having a 
resistance of 75 ohms, which, actuated by a shunt circuit. from 
the main battery, serves to manipulate the key whenever the 
circuit is closed at one of the contact points “d” by the flat 
spring g when the latter is pushed into contact by the teeth 
on the rim of the type wheel. A condenser or a lamp “е” of 
suitable resistance is shunted across this make-and-break to 
obviate the spark and render the signals sharp and clear. 
This form of make-and-break is well adapted for telegraphic 
work. The switch G connects to the wheel desired or it opens 
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the circuit entirely for hand sending with key “K. 

The half wheel is not fastened rigidly to the shaft, but is 
held by meaus of a compression spring under a nut on the 
end of the shaft. If it is desired to send J-signals or call 
continuousiy, when the detector is used the aerial switch “А” 
is moved to the point c and the back arm catches on a stop 
pin c' on the half wheel, thereby stopping it and placing the 
aerial in permanent contact with the detector D. If the 
detector is not to be used the back arm is placed on a stop 
pin и! just an instant after the spring brush s has slipped off 
the segment and the aerial is no longer in contact with the 
half wheel The contact zy at the spring brush x at the 
opposite side of the half wheel serves to keep open or close 
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the magnet circuit as the segment revolves. When the switch 
А is on either a or b and the half wheel is free to revolve 
it closes the magnet circuit just an instant after the aerial 
spring S thes open, and when the segment moves around and 
again engages the aerial in contact the magnet circuit is broken 
and the transmitting signals cease. 

The signals on each half of the wheels 7G and 77/ are com- 
posed of the letters three times repeated and signal 77, tne 
last being the call letter of Zerba Buena station. When the 
control wheel is in motion the magnet circuit is broken one-half 
of the time. By this arrangement the calls are not continuous 
but intermittent, and during the interval the coherer or electro- 
lytic receiver is thrown in circuit, and the station called тау 
reply and business then proceed in the usual way. If it is 
desired to call continuously the back arm is placed in contact 
with pin b. 

When the V or test signals are sent out signed мА, as 
occurs once in each revolution of the wheel occupying about 
one-half minute, the receiving station is aware that the sending 
station is using the magnetic detector, and that it can ‘break 
and interrupt the signals when enough test signals have been 
received. to have secured the desired adjustment. Should the 
sending station operator be called away to some other duty 
he switches over to the plain V wheel, and allows it to continue 
sending for some prearranged time as agreed upon for 
adjusting purposes. 


THE ROYAL AGRICULTURAL ShOW AT LINCOLN 


A^ inspection of the machinery and implement section im- 
pe one with the very small headway which has been 
made by the electric motor for the operation of farm machinery. 
This feature is all the more remarkable on account of the suit- 
ability of electric driving for work of this nature, as the 
machines about a farm are spaced widely apart, and they are 
almost invariably intermittently operated. Farmers are a very 
conservative race, and as a class they are not blessed with 
much surplus capital, but as electricity has already proved its 
utility on farms of considerable area we shall expect electric 
driving to become a much more prominent feature of Royal 
Agricultural Shows in years to come. Dairy machinery, chaff 
and root cutters, corn crushers, circular saws, &e., particularly 
lend themselves to the application of electric motors, and there 
is apparently no reason why mains should not be run to con- 
venient positions for driving thrashing machinery. ln such 
cases other operations could, and probably would in any case, 
be suspended whilst thrashing was in progress, so that one prime 
mover would serve for a'l purposes, and could be located in the 
best position as regards the supply of fuel and water. 

Amongst new exhibits of patent appliances was a horizontal 
log band saw direct coupled to à powerful electric motor, and 
shown by Messrs. A. Ransome and Co., of Newark. Dynamos 
by themselves, suitable for country-house lighting or power pur- 
poses, were exhibited by Messrs. Blackstone and Co., of Stam- 
ford. and Messrs. Ruston, Proctor and Co., of Lincoln. <A 
‘‘Barcar’’ petrol electric direct-coupled set was shown by the 
Phenix Motor Company, of Altrincham, having an output of 
35 amperes at 70 voits. Dynamos driven by oil engines were 
shown by the Heatly-Gresham Engineering Company, of Lon- 
don, and Messrs. Boulton and Paul, of Norwich, but none of 
these exhibits possess any novel features. The only electric 
motors to be found were in connection with a mincing machine 
by the Silent Machine and Engineering Company, of Shettield. 
and for the purpose of driving a milking machine shown by 
“Vacca, Limited," of London. 

From an electrical engineer's point of view the Lincoln show 
was distinctly disappointing. and even the small amount of 
lighting required was done by gas, but there is little doubt 
that electrical machinery will be much more in evidence at 


future shows. 


The Price of Electrical Energy in Italy.—7Z' Eclairage Electrique 
gives the prices of electricity supply for lighting purposes in 
the principal Italian towns as follows :— 


Turin 8:654. per unit. 
Palermo 8:65d. per unt. 
Genoa 8:65d. per unit. 
Bergame 770d. per unit. 
Florence 770d. per unit. 
Milan TACK. per unt. 
Parma 6 72d. per unit. 
Rome 672d. per unit. 


In Rome the price will be lowered to 64d. per unit in 1908. 
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ELECTRICAL EQUIPMENT AT THE CAMBRIAN COLLIERIES 


"Г НЕ Cambrian Collieries, situated in Clydach Vale, a branch sidered the advantages to be gained by electric power, more 
of the better-known Rhondda Valley, Glamorgan, form one particularly for underground purposes, and it was decided 
of the largest collieries in South Wales. The coal produced in to introduce electricity for working haulages, coal-cutting 


lic. 1.—Vuiew or ENcGiNE Hovse. 


Ше three pits of the company averages about 1,000,000 tons per 
annum, and employment is found for some 3,500 men. Up to a 
few vears ago only steam power was used for the machinery 
both above and below ground, and this agency is still used for a 


machinery, pumps, and other purposes. Arrangements were 
accordingly made for a supply from the South Wales Power 


Company, which was used for various motors in the mine and 
on the surface. 


Fic. 2.—GENERAL VIEW IN ENGINE Room. 


number of purposes above ground. About three years ago, 
however, J. H. Thomas, Esq., the chairman of the company, and advised by Mr. C. P. Sparks, their consulting engineer, decided 
Leonard W. Llewellyn, Esq., the general manager, fully con- to further extend the applications of electrical working and put 


As the electrical working proved satisfactory, the management, 
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down their own generating plant. Tenders were accordingly 
invited for the equipment of an up-to-date power station, and 
the result was that Siemens Brothers Dynamo Works Limited, 


Fic. 3.—Stemens 40 н.р. THnEE-PHasE Moror privinc CENTRIFUGAL Pump. of water per hour. 


to whom we are indebted for the following description and 
illustrations, were entrusted as main contractors with the work. 

The current supplied by the two 1,000 K.V.A. generating sets 
at present installed and running is principally used for runnin: 
induction motors for a great variety of purposes in 
all parts of the mine. There are at present some 
21 induction motors in use, ranging in size from 
220 to 3 horse-power, the total horse-power cf motors 
being 1,890. Motors on the surface are supplied 
with three-phase current at low tension, the current 
being transformed for this purpose by static trans- 
formers from 2,200 vclts, the veltage produced by the 
alternators in the power-house, to 400 volts. The 
bulk of the supply, however, is conveyed in cables 
at a voltage of from 2,000 to 2,200 volts down the 
pits, and distributed to the various motors at this 
pressure, Continuous current for exciting the main 
alternators, and for lighting and working the original 
motors, is supplied at a pressure of 110 volts by a 
36 kilowatt steam-driven dynamo, or by two 70 kilo- 
watt motor-generators taken over from the original 
plant. Only part of the electric energy available is 
utilised at present, but as electric motors are being 
constantly added, t^c power-house will be fully 
loaded at no distant date. Space has been left in 
the engine-house for the erection of a third generat- 
ing set, when this becomes necessary, and ample 
provision has been made in the design of the switch- 
board, boiler, and condenser plant, and so on, to 
carry out this extension with a minimum amount of 
expense or alteration. 

The engine-house, of which an external view is 
given in Fig. 1, is a substantial and lofty stone 
building built by the Colliery Company. It con- 
tains one room спу, which is provided with large 
windows on three sides. The engine-room, a view 
of which is given in Fig. 2, is spanned by a 15-ton 
hand-operated crane. The lighting equipment 
consists of six enclosed arc lamps; these will 
be supplemented by further arc lamps and incan- 
descent lamps when required. 

The boilers are erected at the side of the engine- 
house. ‘They are covered with a 14 in. layer of asbestos com- 
position, and built into brickwork, but are not at present under 
a regular roof. The fronts of the boilers, however, are pro- 
vided with a short overhanging roof for the protection of the 
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stokers. As the boilers are quite close to one of the pit heads, 
it was not necessary to instal any coal-conveying plant. Water 
for the boilers and condensers is obtained from a pond at a 
short distance from the engine-house, the head of 
water being about 50 ft. Before entering the 
boilers, the feed water 1s softened in a water-soften- 
ing plant erected close to the engine-house. Usually 
the water from the condensers is run to waste, but 
in case of prolonged dry weather it may be returned 
to the pond through a separate pipe line. The elec- 
trically-driven centrifugal pump used for this purpose 
is shown in Fig. 3. 

There are four Lancashire boilers by Messrs. 
Tinker, Shenton, and Co., Hyde. These are 30 it. 
long and 9 ft. in diameter, and are suitable for a 
working pressure of 160 lb. per square inch, at which 
pressure the safety valves are set. The boilers were 
tested with a hydraulic pressure of 280 lb. to the 
square inch. They are hand-fired, and provided with 
sliding grids for the prevention of smoke. Each 
boiler is equipped with a Sugden superheater to give 
150° Fahr. superheat when the boiler is evaporating 
9.000 lb. of water per hour. The complete super- 
heater was subjected to a hydraulic pressure of 
280 lb. per square inch on site. The Green's econo- 
miser ralses the temperature of the feed water from 
609 to 200° Fahr. when the boilers are evaporating 
at the rate of 30,000 lb. per hour. A Siemens three- 
phase three brake horse-power 400-volt motor is pro- 
vided for driving the scraping gear. A view of this 
motor and its water-tight control panel, with front 
cover removed, is given in Fig. 4. The economiser 
was tested at a pressure of 280 Ib. per square inch 
efter erection. 

Feed water from the water-softening plant is sup- 
plied to the boilers by two Weir's vertical single- 
cylinder double-acting feed pumps, each capable of 
supplying 5,000 gallons of water per hour, and by 
one Korting injector for a duty of 1,250 gallons 
There is a cast-iron feed- 

water storage tank holding 5.000 gallons of 
water. АП live steam piping is suitable for a work- 
ing pressure of 160 lb. and a temperature of 520° Fahr. 
The main steam range over the four boilers consists of 
solid-drawn mild-steel piping with 9 in. bore, and provision is 
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-SIEMENS 3 H.P. MOTOR DRIVING ECONOMISER SCRAPING GEAR. 


made for draining off any condensed steam when starting up. 
The steam pipes between the boiler superheater and steam 
range are also of solid-drawn steel, the bore being 6 in. One 
end of the steam main is fitted with a blank flange, and the other 
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end is connected by a bend to the engine-room range of 9 and 
7 in. piping. Arrangements are made for cutting off the super- 
heaters when it is desired to supply saturated steam to the engines. 

All steam and hot-feed mains, including bends, valves, and 
tes, are efficiently lagged with white asbestos, plastic, non- 
conducting composition. Pipes up to and including 4 in. in 
diameter are covered with a layer 1 in. thick, all larger pipes 
being provided with lagging 14 in. in thickness, with the excep- 
tion of the 9 in. steam main, which has a 2 in. layer. The 
lazging is painted with black varnish, and, in addition, is 
wvered with sheet steel suitably painted on the outside. All 
langes are covered with removable lagging. An auxiliary steam 
main for the feed pumps, &c., runs across the top of the boilers 
at the front end, and consists of a 3 in. solid-drawn steel main. 
The pipes between the feed pumps and the boilers are so 
arranged that the feed water may be either fed directly to the 
bilers or by way of the economiser. The steam and feed- 
water piping, and also the water tank, are of Messrs. Babcock 
and Wilcox's make, the valves being of Messrs. John Hopkinson 
and Co.s manufac- 
ture. 

Space is provided | 
in the  engine-room | 
for three generating. 
sets. At present, 
however, the plant 
consists of two 
Siemens-Bellis and 
Morcom's sets only. 
These two sets are 
alike in all respects, 
each consisting of a 
Belliss and Могсот 
vertical steam engine 
direct coupled to a 


Siemens 1. 
KV.A. three-phase 
2200- volt, 25-cycle 


iternator. The nor- 
mal speed of the set 
is 250 revolutions 
pr minute, and it 
was found from tests 
on one of the sets 
that the speed rose 
momentarily to 263 
revolutions рег 
minute, settling to 
%4 revolutions per 
minute when full load 
was switched off, 
while it ^ dropped 
momentarily to 240 
revolutions рег 
minute, settling to 
20 revolutions per 
minute, when full 
lad was switched оп. 
The duration of the 
momentary rise and 
fal in speed was 
seven and five 
seconds respectively. 
The engine speed can be varied while the engine is running from 
230 to 260 revolutions per minute. А tachometer, belt-driven 
from the engine shaft, serves to indicate the speed at which the 
sets are running. For starting and inspection, the engine may 
be turned by a suitable hand-operated gear. 

Steam consumption tests were carried out at the makers' works 
with the following results :—Steam consumed per kilowatt-hour 
at full load, 17:5 lb. of steam at a pressure of 155 lb. per square 
inch, and a temperature at the stop valve of 4729 Fahr., the 
vacuum being 25:9 in. of mercury. At half load, the steam 
consumption was found to amount to 18°6 lb. of steam at a 
pressure of 165 lb., a temperature of 461° Fahr., and a vacuum 
of 26 in. These figures are highly satisfactory, and considerably 
lower than the specified figures. The internal diameters of the 
high-pressure, intermediate, and low-pressure cylinders аге 
18; in., 27 in., and 40 in. respectively, and the stroke is 20 in. 
The cvlinders are lagged with non-conducting material covered 
vith planished steel sheet. "The engine is capable of carrying an 
overload of 25 per cent. for two hours, and momentary over- 
loads of 50 per cent. When running non-condensing the engine 
is capable of developing 680 kilowatts. All working parts are 
lubricated under pressure, oil being supplied by a valveless pump 
worked direct from the crank shaft. The fly-wheel weighs 
12) tons. One of the sets is shown in Fig. 5. 


Fic. 5.—View or SIEMENS-BELLISS AND Morcom GENERATING SEIT. 


The Siemens three-phase 2,000-2,200 volt alternators are of 
the rotating field type, the phases being star-connected. They 
have a continuous rating of 750 kilowatts at a power factor of 
0°75, and are capable of dealing with the same overloads as the 
engines. After a six hours’ run at 750 kilowatts and unity 
power factor, no accessible part of the machine, with the excep- 
tion of the stator iron, has a temperature rise of more than 
35° C. above the surrounding air as measured by thermometer ; 
the temperature rise in the stator iron does not exceed 45° C. 
The machine is wound to have a wave form as nearly sinusoidal 
as possible. When full non-inductive load is thrown off, the 
percentage rise of voltage does not exceed 6 per cent. at constant 
speed and excitation. At a power factor of 0°75 the rise does 
not exceed 18 per cent. Before leaving the works the armature 
was tested with an alternating pressure two and a half times the 
nornial pressure, while the field system was subjected to a test 
pressure of 1,000 volts. 

With regard to the mechanical design, it may be mentioned 
that each alternator stands on its own independent bed, and is 
split horizontally so 
that the upper part 
of the armature may 
be readily removed, if 
necessary, by the 
overhead crane in the 
engine-house. The 
rotor is directly 
bolted to the engine 
fly-wheel, and the 
energy stored in the 
rotor field magnets 
and engine fly-whec] 
amounts to 2,000 ft.- 
tons at normal speed. 
The poles are cir- 
cular in section and 
the pole shoes are 
laminated. The stator 
is of cast-iron, and 
of such a design as 
to combine great 
stiffness with light 
weight. Particular 
care has been taken 
to ensure thorough 
ventilation. The 
armature core is built 
up of laminated 
stampings, and the 
armature coils, after 
being placed in the 
open slots, are firmly 
held in position by 
wooden wedges. The 
coils are amply in- 
sulated, both inside 
the slots and outside, 
to withstand all volt- 
age fluctuations which 
are likely to occur in 
practice, and the end 
connections are well 
supported to prevent 
distortion from extra heavy currents. They are protected against 
external injury by the shields on the frame, which cover them 
completely; these shields were not on the machines at the time 
the photographs were taken. 

The exciting current at 110 volts is fed to the rotating 
field by copper gauze brushes impregnated with carbon, which 
are pressed against the two slip rings by brush holders of the 
lever type, the tension on the brushes being maintained by 
helical springs. The shaft runs in ring lubricated bearings of 
ample size, lined with white metal to reduce friction. Any 
surplus oil at the end of the shaft is drained off into the oil-well 
in the pedestal bearing, and efficient means are provided for 
preventing the oil from creeping towards the interior of the 
machine. Current for excitation and for auxiliary purposes is 
supplied by a 36 kilowatt steam-driven generator, or by two 
70 kilowatt motor-generators. The engine of the steam exciter 
is by Belliss and Morcom, and runs at 600 revolutions per 
minute; it is capable of carrying a 10 per cent. overload for 
two hours. The Siemens dynamo, to which it is directly 
coupled, supplies continuous current at from 100 to 110 volts. 

The two main engines exhaust into ejector condensers, sup- 
plied by Messrs. Korting Bros.. and placed in the basement 
underneath the floor, each capable of dealing with 13,000 lb. of 
steam per hour, and producing a vacuum of 26 in. of mercury. 
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A smaller Kórting condenser, capable of maintaining the same 
vacuum when condensing 1,000 lb. of steam per hour, is pro- 
vided for the steam exciter. The exhaust piping and valves, 
also supplied by Messrs. Kórting Bros., are so arranged that any 
one of the condensers can be shut down without interruption to 
the service. The condensers discharge into a tank 20 ft. by 
10 ft. by 6 ft., built up of cast-iron plates. The centrifuga! 
pump for pumping the condenser discharge back into the pond 
is of Messrs. Korting Bros.’ make, and is capable of delivering 
50,000 gallons of water per hour against a head of 80 ft. when 
rotating at 1,450 revolutions per minute. It is directly driven 
at the speed mentioned by a Siemens three-phase squirrel-cage 
ventilated type 40 horse-power motor, which is fed with current 
at 25 cycles per second from the 400-volt alternating supply. 
Near to the motor, and in a handy position for the attendant, 
is a motor-control panel equipped with a star-delta switch and 
three fuses. All the joints of both the live steam piping and 
the exhaust steam piping are made with corrugated metal 
joining rings. 

The switchboard is erected at one end of the engine-room. 
It is built of fireproof material throughout. The high-tension 
apparatus 1s mounted near to the wall, but the operating gear for 
the high-tension apparatus is mounted on separate panels in 
front of and at a certain distance from the high-tension gear. 
The operating panels contain only low-tension instruments and 
apparatus, and the high-tension oil switches are operated from 
this board by a system of suitable levers. 'The low-tension 
operating board is separated from the high-tension gear by a 
passage of a clear width of 3 ft. 6 in. There are three alter- 
nator panels, of which one is blank, and six feeder panels, of 
which three have been fitted up with apparatus so far. Each 
of the two motor-generators is controlled from one continuous- 
current and one alternating-current panel. There is also a 
lighting panel in the centre of the board, an exciter panel, and 
three transformer panels, and a number of blank panels are 
provided for future extensions. The main panels facing the 
engine-room are of white marble, and supported on an iron 
framework. Access to the chamber between the high.tension 
apparatus and the low-tension operating board is gained through 
two doors of expanded metal, one at each end of the switch- 
board, and unauthorised persons are prevented from entering by 
providing the doors with a lock, which can only be opened from 
the outside by a special key. The high-tension panels next to 
the wall are insulated from one another by slate division pieces, 
and the front of each high-tension panel facing the passage-way 
is provided with a substantial metal screen, so arranged that 
the screen cannot be removed until the isolating switch has been 
opened. It is, therefore, impossible for the attendant to come 
into contact with the high-tension switch gear while it is under 
pressure. 

The switchboard is equipped with all the usual instruments 
and apparatus necessary for an efficient and reliable control. 
The equipment includes low-tension integrating watt-hour meters 
with the requisite potential transformers, single-phase high- 
tension fuses, synchronising gear, electrostatic leakage indicator 
to indicate a fault developing on any one of the three phases, 
overload releases with time-limit relays, and so on. The 
secondary windings of all instruments, as well as the switch- 
board frame and screens, are permanently earthed. The ’bus- 
bars are carried above the high-tension chambers on porcelain 
insulators. 


ELECTRICAL COAL-CUTTERS : 
PROSECUTION | 


T Dunfermline an important case has been tried at the 
ои of the Home Office. Action was taken against 
the manager of a colliery for having failed to provide insulating 
brushes for the cables entering an electrical coal-cutter. We are 
indebted to the Glasgow Herald for the following report of the 
case :—The trial arose through the fact of a man having been 
killed in Hawkhill Colliery, Kincardine, by coming in contact 
with an endless haulage rope connected with а coal-cutting 
machine. The accident was due to the rubber protective cover- 
ing (called by the defence a bush) of the wire entering the motor 
casing becoming worn through so that the machine became 
live. The manager of the colliery, Thos. Borland, jun., was 
charged with (1) having failed to see that a competent person 
was in charge of the machine; (2) failed to have the trailing 
cable heavily insulated and the split ends where they entered 
the coal-cutter protected; and (3) failed to see that the holes 
where the wires entered the machine were properly bushed with 
insulating material. His lordship found the first and second 
charges not proven. His lordship, in finding the third charge 
»roven said :—‘‘ My general impression of the skilled evidence 
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for the defence is that it was directed solely to the question 
whether this was substantial bushing, and ignored the real ques- 
tion, viz., whether it was substantial bushing with insulating 
bushes. ‘Che last three words are not to be taken as mere sur- 
plusage. It is to be presumed that they add something to the 
requirement that the holes must be substantially bushed, and 
indicate the method which is to be employed. Among the 
various definitions of bushing there was general agreement that this 
means the lining of a hole, and at an early stage of the case it 
was suggested that the 18 in. length of india-rubber tubing was 
the insulating bush for this hole 14 in. thick. It came out, how- 
ever, that the tubing was required asa protector for the 14 in. 
of conductor that remains outside the hole, and accordingly the 
contention came to be that for 12 or 15 in. of the portion the 
tubing was a protective insulation, and that it changed its 
designation within an inch or so of the hole, and there became 
an insulating bush, although there is no visible change in its 
quality or thickness. Now, this does seem to me a hopeless 
defence. In my opinion, there is no getting away from the fact 
that the cotton-covered wires in the rubber tubing constitute 
together the ‘unarmoured cable or wires’ referred to: in the 
rules. The rubber tubing is simply the method of ‘efficiently 
covering or safeguarding’ the conductor as required by Rule 7 
(a) of the special rules. This rubber tubing is used for a similar 
purpose on other electric machinery. The contention that at 
some imaginary point the rubber tubing ceases to be a covering 
to the wires and becomes an insulating bush, for the hole is 
ingenious, but 1 can say no more for it. The rule plainly re- 
quires something different from the cable to be used as an insu- 
lating bush—some entirely separate mechanical contrivance such 
as the fibre-bush produced. I do not express any opinion as to 
the suthciency of the fibre-bush. It is of use only as an illustra- 
tion of the kind of thing which the rule plainly requires. Му 
finding is that this machine has no insulating bush, as the rule 
plainly requires it to have. It is futile to prove that the method 
adopted is a good and effective method. The rule specifies that 
an insulating bush must be used, and I doubt if anyone could 
seriously contend that there is anything here which any engineer, 
mechanical or electrical, would have called a bush before this 
case was raised. I am further of opinion that the rubber tubing 
could in no case be called ‘substantial’ bushing. The offence 
on respondent’s part is, of course, purely technical. No moral 
blame can attach to him for using a machine with so good a 
reputation. But it seems clear that he, as manager, is respon- 
sible for having in use a machine which did not meet the require- 
ments of the rules. It is the duty of the manager to see that 
the machinery is such as the law allows to be used." 

Mr. J. S. Soutar said that the purpose of the prosecution had 
been served by the publicity given to the proceedings, and the 
drawing of the attention of workers and officials to the dangers 
to which they were exposed. 

A nominal fine of £1, with the alternative of eight days' 
imprisonment, was imposed. | 

Mr. J. C. Macheta, who acted for the respondent, intimated а 
case for appeal. 


LONDON COUNTY COUNCIL ELECTRIC 
SUPPLY BILL 


As a result of the decision of the Hybrid Committee 
of the House of Commons, announced in our last issue, 
the following report has been presented to the London 
County Council by the Parliamentary Committee. 
The report was discussed at Tuesday's meeting, and 
we give an account of the proceedings on another 
page. We have published a full report of the pro- 
ceedings before the House of Commons Committee in 
ELECTRICAL ENGINEERING, Vol. I., pp. 998, 1057 and 
1098. 


We have to report the result of the proceedings which have 
taken place with regard to the London County Council (Elec- 
tric Supply) Bill before the Hybrid Committee of the House of 
Commons, comprising the following members :—-Mr. W. Howell 
Davies, Mr. A. E. Dunn, Sir Philip Muntz, Mr. Joseph Nolan, 
Major Renton, Mr. W. W. Rutherford, Sir Albert Spicer, Mr. 
D. A. Thomas, Mr. John Ward. The Committee was presided 
over by Mr. D. A. Thomas. We might also mention that Mr. 
Rutherford was unfortunately unable to be present during the 
proceedings owing to illness. 

The Council was represented by Mr. Freeman, K.C., Mr. 
Lewis Coward, K.C.. Mr. Clode, and Mr. Clease, and counsel 
opened the case for the Bill on Wednesday, June 12th. 

The Bill as placed before the Committee contained the vari- 
ous amendments referred to in our report presented to the 
Council on June 11th (Ergcrgicar ENGINEERING, Vol. I., p. 991) 
and the resolutions passed bv the Council thereon. 

The most important of the new clauses (No. 664) dealt with 
the general conditions which should govern anv assignment of 
powers sought in the Bill, and in this we endeavoured to give 
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etat to the instruction passed by the House of’ Commons at 
tae instance of the President of the Board ot Trade. It may 
be convenient to again place before the Council the terms of 
thes instruction, which were as follows :—‘ That it be an in- 
struction to the Committee that if any power be conierred 
open the London County Council to transfer or lease to any 
«xnpany, local authority, body or persons, any of the powers, 
diues or liabilities entrusted’ to it by the Rill, the conditions 
шоп which such power shall be exercised shall be embodied 
eter rn this or a subsequent Bill." 

lu interpreting this instruction, we had assumed that it was 
м! tue intention of the House of Commons to place the Council 
i£ the impossible position of being required to embody in the 
Bi; such conditions governing an assignment of powers as in 
practice might have unduly hampered the Council in negotia- 
шл: with a prospective transferee to carry on the undertaking. 
In this interpretation we were supported by the views ex- 
Hecen by the President of the Board of Trade in referring 
dung the debate on the second reading of the Bill to a motion 
iat an instruction proposed by Mr. W. H. Dickinson to require 
іле zeneral conditions of any transfer or lease to be embodied 
inthe Bill. The President then stated :—'" I will say that in 
my Judgment it is contrary to every precedent, and that it 
wold fetter the Council in a matter where, if there is to be 
leasing at all, there should be freedom to make terms.” 

Aiter the opening speech of Mr. Freeman for the Bill, our 
darman. the Hon. W. R. W. Peel, gave evidence as to the present 
Riv of the Council, and as to some of the more important 
previsions of the Bill. A considerable number of opponents 
cess-exanined. Mr. Peel. principally in regard to the manner 

which the wers sought might affect them with respect to 
EUR. 'arious questions having been asked by members 
et the Committee, more particularly with respect to the new 
clause 66a, the chairman stated :-—‘'] should like to take this 
on«rtunitv to throw out a hint to the promoters that as far 
a | have been able to. informally, collect the opinion of my 
wirauues and without in any мау anticipating their decision, 
a; io think that clause 664 hardly sutticiently carries out the 
Ltiniatorv instruction we received from the House of Commons. 

Fraps the promoters will consider whether they can give us 
rece information on that point, for ourselves, and also with 
jew of carrying out strictly our instruction." The chairman 
wisthen asked whether it would be possible for him to indicate 
[^e points upon which the clause required amplification, but he 
tated: “We must leave it to you to put into form. We do 

rt desire in any kind of way to hamper you in your negotia- 
tns with the transferees, but at the same time my own view is 
—l ani expressing my own personal view—that vou might give 
us sme form of lease—you know what forms of charter par- 
tes are--something which will be guiding you in your nego- 
cn ons. We would not think of asking you to give us specific- 

Dv the terms which you have in your mind, of course, but we 

wt think. as far as I have been able to collect the opinion 
т зу colleagues, that these sufficiently. carry out the instruc- 
tip which уоп know 15 a mandatory instruction, and would be 
qute sutficient for the House of Commons to throw out the Bill 
if itis not carried out by the Committee." Mr. Freeman there- 
tem stated that such an intimation should. receive the most 
reste: ttul and earnest consideration, and that an endeavour 
siui be made to meet the views of the Committee as thus 
exte issed. 

The Committee then heard the evidence of Mr. J. H. Rider, 
tie Councils tramways electrical engineer, who placed before 
tea fuk details with regard to the electrical undertakings 
з-у existing within the proposed area of supply, and the 
*- e which in the interests of manufacturers and other users 
s-e trical energy should be carried out under the provisions 
c the Bill. The scheme was dealt with most exhaustively by 
te oponents, but so far as could be judged, without in апу 
хау giving rise to doubt as to the great advantages to be 
derived by the public therefrom. Mr. H. F. Parshall then gave 
efrborative evidence in support of that given by Mr. Rider. 
ind m reply to questions, gave various particulars of power 
wires in operation in other countries. Mr. Freeman also 
timated that the other experts, Mr. Robert Hamond and Mr. 
J.F. C. Snell. retained on behalf of the Council, were prepared 
t^ ive corroborative evidence if necessary. 

In the course of Mr. Rider's cross-examination, Mr. Freeman, 
sr the. Council. announced that with the object of carrying 
ctthe views expressed on behalf of the Committee. clause 664 
tad heen amended and a new schedule to the Bill had been 
trenared. dealing with the conditions to be embodied in any 
ij of transfer or assignment of the powers sought. The 
Tt aration of these conditions was a matter of considerable 
dX dw. for whilst. on the one hand. we desired to meet the 
"ies of the Committee, on the other hand, we wished to avoid 
tina the hands of the Council in future negotiations. The 
ar ended proposals placed before the Committee, it was under- 
“rad. fully carried out the views of the Board of Trade, and 

tne Committee gave no indication that in their opinjon the pro- 
tasals failed to carry out the instruction from the House. 
Without setting out the whole proposals in detail, we think the 
Camii should have before it a few of the more important 
tatters émbodied therein. In the first place. clause 664 was 
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amended so as to provide that any transfer or assignment of 

wers sought in the Bill should be by deed to be approved 

y the Board of Trade, and the schedute containing the condi- 

tions to be embodied in the deed provided for— 

(1) Full powers in the hands of the Council and the Board of 
Trade to secure that the proposed undertaking should, trom 
an electrical point of view, be carried out in the most scientific 
and best possible way in order to obtain a reliable supply of 
cheap electricity. 

(2) The prices to be charged for the supply of electricity not 
to exceed those specified in the Bill. 

(3) The amount of the dividend to be divided by the trans- 
ferees to be regulated Uy the prices charged by them tor elec- 
trical energy on a basis to be approved by the Board of Trade. 

(4) The maximum price to be charged by the transterees and 
the basis of relation between price and dividend to be subject 
to revision at the end of 10 years, and at the end of every 
subsequent period of 7 vears. 

(5) Adequate safeguards to secure that the users of electrical 
energy for-power ourposes should have the full benefit ot a 
cheap supply which the existing undertakers might be placed 
in a position to afford bv taking a supply of electrical energy 
in bulk from the proposed undertaking. 

(6) A proportion of the surplus profits bevond a fixed dividend 
to be specified in the deed to be paid to the Council and to be 
applied for the benefit of the ratepayers in the area of supply. 

(7) The undertaking established under or in pursuance of the 
transfer or assignment to be subject to a right of purchase by 
the Council within six months atter the expiration of a period 
(not exceeding 50 vears) to be fixed by the deed, or after the 
expiration of any subsequent period of 10 years, on the terms 
of section 2 of the Electric Lighting Act, 1888. or within six 
months after August 26th, 1931, or within six months atter the 
expiration of each period of 10 years from that date, on terms 
to be stated in the deed. 

Although we have here set out only a few of the safeguards 
for the publie embodied in the Bill. it will be seen that these 
safeguarás are of a very far-reaching character. In. preparing 
the amended proposals as placed before the Committee, we also 
considered, and gave effect to the report on the Bill made by 
the Board of Trade. 

The Bill would have enabled consumers to obtain a cheap 
supply of electricity without risking any money of the ratepavers 
or requiring the credit of the Council to be in any way pledged 
for the purpese of the undertaking. It was shown in evidence 
that a supply could have been expected under the scheme at 
prices ranging downwards from about 14. to jd. per unit 
according to load factor, and after foll allowance is made for 
costs to be incurred by existing undertakers distributing the 
supply, the benefits offered by the scheme are obvious, when it 
is pointed out that the evidence showed that the present average 
charges throughout the area of supply are now about 54. per 
unit. The scheme would have conferred a beon not only upon 
mannfacturers requiring a supnlv for power purposes. house- 
hclders requiring it for lighting. but also to the travelling 

public, to whom a cheap supolv for traction means so much. 
It is, indeed, ditlicult to over-estimate the loss which London 
has sustained by the rejection of the Bill, particularly in regard 
to the effect upon the trade of London and the employment of 
workmen and cthers dependent thereon. The Council's Bill of 
last session was entirely permissive, but in the present case the 
transferees would have been subject to such obligations as would 
have enabled consumers to Cemand a supply. Whilst the price 
to be charged to consumers would have been strictly. defined, the 
sliding scale regulating the dividends to be paid by the trans- 
ferees would have offered every inducement to the transferees 
to supply at prices as low as passible. By the periodical revi- 
sion of prices benefits resulting from scientific advances made 
from time to time would also have been secured. 

As set out above. the purchase of the undertaking by the 
Council at alternative and recurring periods was provided for, 
and in particular we would point out that in providing for pur- 
chase in 1931 we had not only met the views of the Board of 
Trade, but had thus secured the right of purchase at a period 
synchronising with the dates upon which most of the existing 
undertakings of the electric supply companies in London he- 
come purchasable. In addition to all these safeguards, the 
whole matter was to be subject to the approval of the Board 
of Trade. 

Upon the close of the case for the Bill on June 25th. the 
chairman of the Committee announced that the Committee de- 
sired to deliberate, and on the morning of June 26th the chair- 
man stated. “The Committee find that the preamble of the Bill 
is not proved. and we will report to the House accordingly.” 

It was not to be expected that a case of this importance would 
be dismissed in this summarv manner. particularly in view of 
the strong report of the Hybrid Committee which dealt with 
the Council's Pill of last session, and upon which the scheme 
placed before the Committee was based. We may again remind 
the Council that the Select Committee of last wear in their 
report stated that : “The Committee consider that the provision 
of cheap electrical nower for London is so imvortant and press- 
ing that they do net view with faveur the possibility of the 
question being indefinitely hung up. They. therefore. urge 
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that the Council should be prepared to make a decision as to 
their action early enough to allow other Dills to be presented 
for next session." We should have thought that this expression 
of opinion alone would have induced the Committee to afford 
the Council an opportunity of considering as to how tar it might 
have been possible to meet objections entertained in regard to 
the Bill. Such an opportunity was not, however, allowed, and 
the Committee not only gave no indication as to the reason 
which led them to arrive at the decision above set out, but 
have not made eny report on the subject which might have 
served for guidance in the future. 

The only inference which we can draw from the action of 
the Committee is that they thought the Council should itselt 
carry out and find the money for the proposed undertaking, and 
that there should be no transter of the powers. This, of course, 
would have been contrary to the policy to which the Council is 
pledged, and to the clearly expressed wishes and mandate of the 
people of London at the last election. 16 would have been con- 
trary even to the views of the Finance Conunittee, which pointed 
out clearly in their report of December lith, 1900. the risks and 
speculative character of the enterprise. It would also have 
ignored the suggestion in the report of the Select Committee of 
last session with regard to powers of leasiny. 

In the course of the debate on the second reading of the Dil], 
the President of the Board of Trade said, in reply to various 
members of the House who were opposing: “I am rather afraid 
that the views of honourable members on this Bill have been 
very largely coloured by the difference between the political 
complexion of the County Council of last vear and that of the 
County Council of this year.” This remark 15 of great signifl- 
cance, and we can only hope that the needs of consumers of 
electricity in London and the wishes of the ratepayers have not 
in the present instance been made subservient. to the political 
convictions of the Committee. We should have been ready to 
consider any suggestion which the Committee might have put 
forward in order to find at last a solution of this question which 
has been so long outstanding. and we gave a proof of our readi- 
ness to meet the wishes of the Committee by preparing the new 
conditions which provided for purchase in 1951. The experts 
advise us that one of the results of the loss of the Bill will 
probably be the growth or extension of small and uneconomical 
generating stations and undertakings. The prospects of a large 
and cheap bulk supply, though favourable to-day, must in the 
near future become hazardous and speculative. Success in this 
case hinges on the question of time, and we may never be able 
to retrieve those opportunities which have been so lightly thrown 
away. The result fs that the Council 1s no nearer a solution 
of this question, which is admitted on all hands to be one of the 
utmost urgency, and whilst left withont any guide from Par- 
liament for the future, we аге face to face with the fact that 
apparently Parliament intends, in this mratter, to override the 
expressed wishes of the people of London. 

We think that the matter is of such importance that the 
Council should place on record an expression of its opinion on 
the subject. We accordingly recommend that the following 
resolution should be passed by the Council, namely :— 

“That. in the opinion of the Council. it is a matter for deep 
regret that the London County Council (Electric Supply) Bill, 
1907, has been rejected, thereby depriving the elected repre- 
sentatives of municipal London of the opportunity of securing 
the provision of a cheap supply of electricity subject to publie 
control.” 


The report of the Hybrid Coinmittee of the House of Com- 
mons. which has been awaited with so much interest. reads as 
follows :- —^ Mr. D. A’ Thomas reported. from the Select Com- 
mittee on the London County Council (Electric Supplv) Bill: 
That thev had examined the allegations contained in the Pieamble 
of the Dill, but the sume had not been proved to their satis- 
faction.” 


PARLIAMENTARY INTELLIGENCE 


LONDON COUNTY COUNCIL TRAMWAYS.—This Dill was 
before a Committee of the House of Lords on Friday, and was 
ordered to be reported for third reading. There was only one 
slight opposition, which was settled. We reported the proceed- 
ings in the House of Commons in our issue for May 2nd. p. 778. 

PROGRESS OF ELECTRICAL BILLS.- The Middlesbrough, 
Stockton, and Thornaby Tramways Bill was read a second time 
in the House of Commons on Monday. 

In the Honse of Commons on Thursday, the Central London 
Railway Bill was read a third time, and passed. It was read a 
first time in the House of Lords on the same day. 

The North Metropolitan Electric Sunply ВШ was read a third 
time in the House of Commons on Thursday, and a first time 
in the House of Lords on Monday. 

LONDON ELECTRIC SUPPLY.—This Bill is down for 
second reading in the House of Commons to-night. 

GREAT NORTHERN AND CITY RATLWAY.—This Pill was 
before the Unopposed Conimittee of the House of Lords on 
Tuesday. It has already passed all stages in the House of 
Commons, and its objects were given in сокса, ENGINEERING 
for April 25th, Vol. T., p. 744. : 


NORTH METROPOLITAN ELECTRIC POWER 
SUPPLY CO'S BILL 


N continuation of our report on page 1112 in our last issue of 

the proceedings before the House of Commons Comnuttee 
avaling with the above Bill, we give below the full text ot tne 
general provisions for the protection of the Metropolitan Water 
poard :--- 

For the protection of the Metropolitan Water Board (in this 
section called "the Board”) the tollowing provisions shall have 
effect unless otherwise agreed between the Board and the Com- 
pany (that is to say) :— 

(1) Where the Company require to dig or sink any trench 
for laying down or constructing any electric line. under the 
powers of this Act within six teet of any main of the Board 
they shall except in case of emergency seven days before com- 
mencing such works deliver to the Board plans thereof and 
if it shall appear to the Board that such works will intertere 
with or endanger or prevent proper access to such main or 
impede the supply of water by means thereof the Board may 
within seven days after the receipt of such plans give notice 
to the Company to lower or otherwise alter the position of or to 
support such mains (in this section reterred to аз "protective 
works") in such manner as шау be necessary [or protecting 
such main from injury, and any difference as to the necessity 
for the protective works shall be settled by arbitration. 

(2) 1f the Company shall not dispute such necessity or if the 
arbitrator determine that the protective works are necessary the 
same shall subject as hereinafter provided be executed in accord- 
ance with the requirements of the Board or the decision of the 
arbitrator as the case may be. 

(3) If the Board at the time of giving such notice as atore- 
said to the Company express their desire themselves to execute 
any protective works which may be agreed or decided to be 
necessary as the case may be they may by their own engineer 
and workmen execute the same and in that event shall do so 
with all reasonable despatch and the Company shall on the com- 
pletion thereof pay to the Poard the reasonable expenses in- 
curred by them in such execution: Provided that if the Board 
fail to execute such protective works with all reasonable despatch 
after request in writing from the Company to do so the same may 
notwithstanding such notice be executed by the Company. 

(4) If any interruption in the supply of water by the Board 
shall without their written authority be in any way occasioned 
bv the Company or by the act or acts of any of their con- 
tractors agents or workmen or servants or any person in the 
employ of them or any or either of them the Company shall 
forfeit and рау to the. Poard a sum not exceeding Twenty 
Pounds for every day during which such interruption shall con- 
tinus.. 

(5) The expense of any repairs or renewals of any mains pipes 
or apparatus of the Board or any works in connection there- 
with which may be rendered necessary by reason of any subsi- 
dence resulting from the works of the Company whether during 
the construction of the works or within twelve months frorn 
the completion thereof shall be borne and paid by the Company. 

(6) If it be approved that any injury or damage to any water 
pipes or other metallie pipes structures or substances of the 
Board shal! have resulted from fusion or electrolytic action 
caused by any currents generated or used by the Company for 
the purpose of electric energy under this Act nothing in this Act 
shall relieve the Company from any lability. to make com- 
pensation for any such injury or damage which would have 
existed but for the passing of this Act. 

(7) lf. any differences shall arise in respect. to апу matter 
under this section between the Company and the Board or their 
respective engineers or concerning any plans sections ог descrip- 
tions to be delivered to апу such Company under the foregoing 
provisions of this Act the matter in difference shall be referred 
to and settled by an Arbitrator to be agreed upon or failing 
agreement to be appointed on the application of either party by 
the Roard of Trade 


Electrical Energy in Norway.— With reference to the notices 
which a»opeared in the Beard of Trade Journal of August 20rd 
and October 11, 1906. respecting a Norwegian law regulating 
the sale of real property to foreigners, it is now reported by 
his Majestv's Legation at Christiania that a Government. pro- 
posal restricting leases or sales of electric power to foreigners 
was recently passed by the Storthing, and subsequently ratified 
by the Council of State. ‘Phe Jaw takes effect at once. His 
Majesty's Legation remark that in order to keep the control of 
electric power produced by waterfalls in the hands of the 
Government, an addition has been made to the temporary Act 
of June 12th, 1906. which has been extended for a period of 
one vear—viz., to April Ist, 19(8. The provisions of the Sup- 
plementary Act are that the regulations contained in the Tem- 
porary Act regarding the right ef acquisition and working of 
mines, weterfalls, and forests, shall also avoply to the acquisi- 
tion. of the right to electric power. produced by water power 
in larzer quantities than 250-horse- power. 
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ELECTROCHEMISTRY 


In the Zeitechrift für Elektrochemie of June 21st, Marcello 
von Pirani publishes a note upon ‘һе Specific Resistance and 
the Temperature Coefficient of Tantalum.’ In 1905 von Bolton 
sated that Zeit. f. Elektrochemie, 5, 1905), the specific resist- 
эсе of tantalum was 0165+45 per cent., and its teniperature 
“5 рег cent. Von Pirani has now carried out experiments to try 
and explain these large differences. He took wires of different 
thi kness, and measured the specific resistance, the numbers 
wing :— 


Diameter of Wire in cm. Specific Resistance. 
0:049 Olio 
0:0505 0:180 
0:06 0:175 
0:126 0:188 


These wires were then heated tor 109 to 200 hours in a high 
cuum to a temperature ot 1,900~. They were then taken 
wt, and the specific resistance again measured with the sur- 
prising result that in each case ıt was 0'145 to 0144. she 
temperature соетсепс nad increased by 0'55 per cent for 17 
tween u- and 100“. 

lr one takes ие incandescent temperature of the tantalum 
‘amp with һо watts per candle power at 1,/90", it tollows 
that the resistance at this temperature 1s six times as great 
as ab aunospnenic temperatures. inc value 0146 as the 
specific resistance for tantalum, and the temperature coetti- 
vent of U'SS between OY and 100°, appears to be characteristic 
e tantalum, whereas those previously given were modified 
tv the drawing of the metal into wire or through other 
pnysical causes. 

in the Gazzetta chimica italiana (1907), 695, А Coppadoro 
publishes experiments upon the electrolytic applications ot 
alternating currents. He first describes experiments upon the 
wnversion of alternating into continuous currents, The current 
vas passed through a circuit containing а rheostat, an ammeter, 


‘ectro-dynamometer, and an electrolytic cell consisting of two, 


uckel electrodes in sulphuric acid of sp. gr. 1°355. It was then 
avided into two similar branches, each one having an ammeter, 
à rectifier consisting of aluminium opposed to platinum in a 
10 per cent. solution of alum and a copper coulometer, the 
ratifiers were arranged in opposite directions. Both these 
branches were placed in a thermostat. It would follow, should 
the rectifiers act theoretically, that the copper deposited in the 
two coulometers would be of equal weight, and that the deposits 
tegether would correspond to the intensity of the alternating 
current. As a matter of fact, the first condition was found to 
be carried out, but not the second, as the total copper amounted 
to only 50 to 84 per cent. ot the amount which should theoretic- 
aiv have been deposited. The intensity of the continuous 
current decreased continuously to a minimum as long as the 
агаш was closed, the E. M.F. at the rectifiers likewise decreased. 
It tollows, therefore, that the alternating current is not com- 
dit converted into two continuous currents of equal strengths, 
ut that iresh alternating currents are formed which have 
phases of different strengths. 

The behaviour of nickel electrodes with alternating currents of 
various densities, in sulphuric acid of different strengths, was 
studied. With sulphuric acid of from 4 to 40 per cent., nickel 
dissolves almost quantitatively —the average current vield being 
$ per cent.--at ordinary temperatures, and if the current density 
does not exceed 50 amps. per square decimeter. When smaller 
‘urrents are employed, the state of the surface of the electrodes 
exerts cortsiderable influence. When no current is passing, nickel 
hardly dissolves in concentrated sulphuric acid. With 50 to 60 
рег cent. sulphuric acid the current vield attains а maximum, 
and then with increasing current densities falls sharply. The 
mikel assumes the passive state, oxygen is evolved, and the 
sirtace becomes bright. When the concentration of the acid 
and the current density are so high that anhydrous nickel 
sulphate 1s formed, the proportion of oxygen liberated increases 
very considerably. The solubility of the nickel increases con- 
siderably by the addition of oxidising agents, such as hydrogea 
peroxide and potassium permanganate, the current efficiency 
rising to 100 per cent. If the current is not passing, the addition 
of oxidising agents has no marked effect. Under the iniluence 
of the alternating current nickel also dissolves appreciably in 
utie. acetic, and hydrochloric acids. 

A description of the “‘New Electrolytic Alkali Works at 
Niazara Falls" is given іп the June number of Electrochemical 
and Metallurgical Industry. The process was described by Dr. 
L. H. Baekeland before the New York section of the Society of 
Chemical Industry. The special cell emploved is the Townsend. 
whih has been working for nearly а year and a half on a 
1.000 h.p. scale. Townsend has solved the difficult problem of 
the diaphragm cell in a novel and ingenious way. which is best 
"nderstocd from the diagram. The anode space is enclosed 
between a lid C, two vertical diaphragms 7), a non-conducting 
bodv H. which has the form of a wide U tube (only the section 
of the lower part being here shown); graphite anodes G pass 
through the lid of the cell, and the protruding tops are connected 
by means of clamps to the source of current. The diaphragms 


are in close contact with the perforated iron cathode plates $. 
The latter are fastened to the two iron sides 7, bulging outwards 
in the middle, and which form what is called the cathode com- 

artment. The anode space contains a saturated solution of 
baie T, while the cathode compartment contains kerosene oil K. 
Owing to the difference in sp. gr. between the two liquids, there 
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is a hydrostatic pressure from the anode compatiment toward 
the cathode compartment. Even if the level o: the two liquids 
is the same, there is a tendency for the brine in the anode 
compartment to press through the diaphragm and flow into the 
kerosene. When the electric current 1s passed, the percolating 
brine becomes anode liquid and carries caustie soda. The 
strength of the caustic soda will depend upon the number of 
amperes passing through the cell. Each drop of liquid, also, as 
soon as 1t passes the diaphragm, runs through the perforations 
of the anode plate, acquires a spherical shape owing to 
capillary phenomena produced on contact with the kerosene. 
This causes a rapid separation of the aqueous liquid, so that 
each drop as it forms detaches itself rapidly, sinks to the bottom 
of the oil, and accumulates in a small pocket .{. It is thus 
outside the zone of further physical or chemical action. A 
syphon P drains the liquid from the supernatent oil, and thus 
avoids accumulation of large quantities. The intlow and outflow 
of the brine in the anode compartment are regulated so as to 
maintain a constant level. By a simple contrivance this level 
can be increased or decreased at will, thus controlling the 
hydrostatic pressure in the inside of the anode compartment. 

Since 1906, 64 cells, each carrying from 2.000 to 2.5С0 amps., 
have been in operation. New cells to carry 4.600 amps. are now 
under construction. The current density employed is very high, 
being about 1 amp. per square inch of anode surtace. The cells 
are 8 ft. long, 5 ft. high, and 12 in. wide. "The initial] cost of 
the cell is low; according to Dr. Baekeland it is less than the 
cost of the mercury alone in the mercury cells. The diaphragms 
аге Dr. Baekeland’s patent, ¿nd consist of a sheet of woven 
asbestos cloth, the pores of which are filled in with a special 
mixture of oxide of iron, asbestos fibre, and colloidal oxide of 
iron. The Townsend cell is said to show extraordinary etliciency. 
The plant at Niagara has been producing dailv five tons of 
caustic soda and eleven tons of high-grade bleach. 

In the Zeitschrift fiir anorganische Chemie (1907), 52, 41, 
R. Lorenz and W. Ruckstuhl discuss the transfer of ions in the 
electrolysis of mixtures of two molten salts. A mixture of 
fused lead chloride and potassium chloride was electrolysed 
with porous cells for diaphragms. The composition and also 
the weight of the electrolvte inside the cell was ascertained 
before and after the electrolysis, a correction being applied for 
evaporation during the run. From the data so obtained, together 
with the weight of the lead deposited in the cathode and the 
copper in the copper coulometer, which was in series with the 
cell, the transport number was calculated. It was found that 
the transport number increases markedly as the percentage of 
lead chloride. decreases, being 0:724 for 95°72 per cent of lead 
chloride, and 1:600 for a 4785 per cent. mixture. For inter- 
mediate mixtures the change.is fairly regular. The authors 
consider these results show that the lead existed partly as 
cation. and partly as a complex anion. and that the anion 
increased relatively in amount as the proportion of potassium 
chloride increased. This тау be due to the chlorine ion. from 
the potassium chloride retarding the dissociation of the lead 
chloride, and thereby favouring the formation of complex anions. 


10 ELECTRICAL ENGINEERING 


[сү 4, 1907. 


ELECTRICAL SCIENCE 


British and American 


Permittivity and Resistivity of Selentum,—Caretul measure- 
ments on specially purified. selenium have recentiy been carried 
out by Vonwiiler and Mason, and their methods and results are 
set torth in No. A 529 of the Procecdings of the Royal Society, 
just published. The material was cast into the form of circular 
plates about 15 em. diameter and 1 cm. thick, by fusion. at 
about 200° C. Under the treatment adopted. the selenium took 
the vitreous form, and had a specific gravity 429 at 1578 C. 
The faces of the plate were ground паї and parallel betore 
the making of the electrical measurements. The permittivity 
(or specific inductive capacity) was determined by the absolute 
electrometer methcd, using alternating electric forces of about 
50 per second frequency, and also by an electric. oscillation 
icio: using a frequency ot. 24,000,000 per second. The elec- 
trometer or attraction method gave A as 620 at 12°5 C. and 
61í at 19*8 С. The oscillation method gave 609 and 614 at 
the same temperatures, For measuring the resistivity, an experi- 
ment was arranged so that the two sides of a quadrant. electro- 
meter were charged at the same rate (as shown by zero-detlection 
of the needle of the instrument), one through the selenium 
plate by a large E. M.F.. the other quadrants through a known 
resistance of 1.000 meygohms made of а capillary U tube con- 
taining alcohol. by an adjustable E. M.F. The specific resistance 
of selenium was thus tound to be 2°2x16'" ohivs at 20° C.. 
and 65x10" ohms at 25° C. 

An Unearthed Closed Circuit. for Wireless Telegraphy.—A 
form of circuit very similar to one formerly used. by De 
Forest for directive signalling is described by G. W. Pickard 
in the Electrical Review ot New York of June 15th. The 
circuit consists ideally of a rectangle of wire set in a vertical 
plane passing through the distant station, the circuit. formed 
by the rectangle being completed by a condenser of suitable 
capacity. In the author's experiments the detector was placed 
as a shunt to the condenser, and it consisted of a brass point 
bearing on a silicon. surface. The warming of the contact. by 
oscillations causes a thermoolectric. torce that. produces audible 
effects on a telephone in tbe detector circuit. When set so as 
to receive from the Wellfleet Station, ninety miles away. the 
best capacity was found to be 00690 microfarad. The induct- 
ance of the rectangle in use was 106 microhenrics. These 
figtres indicate a frequency of 163.000 cycles per second for 
the Wellfleet Station. The amount of energy received was 
measured and found to be 001 erg ver dot. This is large, 
savs the author, considering the small size of the rectangle, 
and, further, that it was surrounded by houses and trees much 
higher than itself. On another occesion a rectangle about five 
times the area of the first, and with a inessured. inductance of 
185 microhenries, placed as was the other, and without anv 
ground connection, received 0°06 erg per det from the Wellteet 
Station. This seems to indicate that the energy received 
increases with the area of the rectangle, the tuning. of course, 
being at its best in each case. With regard to tuning such 
circuits, this may be done bv altering the capacity or by 
altering an inductance in series with the rectangle, or bv 
both: but signals were always found best in the experiments 
when no inductance additional to that of the wire rectangle 
itself was used. This was true whether the detector was 
directly Jinked with the circuit by being placed in shunt to 
the condenser. or inductively linked through an oscillation 
transformer. In the article the author gives a sketch of the 
theory of the circuit. which amounts to the statement that 
such a long, low vertical rectangle as is here used has oscil- 
latory currents induced in it bv the movine magnetic lines 
of force of the waves, while the electric lines of force, a quarter 
period different in phase, are practically ignored. The directive 
properties of such a rectangle as that described above are 
stated to be very sharp, but no numerical data are viven on 
this point. 


Continental 


Photoelectric Fatigue in Alkali Metals. --Vhat illumination 
brings about the discharge of negatively electrifiel polished 
surfaces was first discovered by Hallwachs. But the sensitive- 
ness of metallic surfaces in this resnect is said to be subiect to 
a certain fatigue, which is usually attributed te ozone, and 
seems to be absent in a vacuum, at least in the case of visible 
light. Elster and Geitel used a photcelectric sodium-votassium 
cell for photometry. and Harms used а rubidium cell with a 
galvanometer for photometric chservations during the total 
solar eclipse of August, 1905, at Palma, after having made 
sure that there is no perceptible after-effect in the dark. 
K. Bergwitz. in the Physikalische Zeitschrift for June Ist, 
gives the results of a new series of measurements with sodium, 
potassium, and rubidium cells made of glass, which intercepted 
the ultra-violet) light. and so ccnfine 1. the chservations to 
visible light. The cathodes consisted cf. the pure alkali metal. 
while the anode was an aluminium wire. The cathcde was 
joined up to the negative pole of a dry batterv of 60 cells. 
Slight variations were discovered in the photceleectric action. 
but these could alwavs be traced to slight vari»t'ons of the 
source, as when an are light is made {о sing, The rubidium 
cell is specially sersitive to these slight variations of luminosity. 


The cell made of a liquid. Nak ailoy also showed no trace of 
fatigue, although the surface could be renewed at pleasure. 
Since on cessation of the illumination the photoelectric current 
at once disappears, we may conclude that intermittent. iliumina- 
tion produces ап internittent. current. То «Мат а stiong 
phot electrice current, the author used a very large cell 10 cm. 
in. diameter. The photoelectric cathode, in. the shape of a 
spherical cap 5 in. mgh, consisted of pure potassium. It was 
illuminated. by an arc. lamp cencentrated by а 1etlector, and 
interrupted by a = perrorated disc set in rapid rotation, But 
no telephone was tound sensitive enough to indicate the inter- 
mittent photoelectric current. The author theretore constructed 
a "sooon telephone " with a diaphragm made of parchment 
paper bearing a thin piece cf sheet iron. This telephone was 
tound very suitable. Each. passage of one of the pertorations 
produced a sound, and a continuous and well-defined note of a 
pitch as high as 440 vibrations per second есш be produced. 
There is, therefore, some chance of substituting such a photo- 
electric cell for a selenium cell in the photoplicne. 

Doppler Effect in Orygen F. Pass hen has studied the inter- 
esting Doppler effect discovered in canal гауѕ by J. Stark, and 
describes his results in No. 7 of the Annalen der Physik, This 
effect. by enabling us to determine the specific electric charge 
cf the light-emitting particles. vives us a new mothcd of invesii- 
gating the mechanism of luminosity in general. In hydrogen 
each line is displaced towards the more retraneible end of the 
spectrum by the motion of the canal-ray particles, and to an 
amount proportional to the wavelength. In. oxvzen this 18 
not the case. |n fact. not one ct the lines ot the series 
spectrum shows this canal-rayv effect. The Depoler effect is 
observed in some 22 lines, but these belong to what is known 
as the “elementary hine. spectruin," and cannot be ranged in 
any of the series. The highest value for the ratio e/m seems 
to be 546. Now a single oxvegen atom. having a single positive 
elementary charge. would have this ratio — 600. so that the 
elementary line svectrum seems to be produced by monovalent 
positive atoms. The series spectrum might be emitted either 
by neutral oxygen or ozone molecules, er it might be emitted 
by divalent oxveen atoms, possessing two extra electrons. It 
is certainly not emitted by positive atoms. Which of these 
possibilities corresponds to the reality must һе decided by 
further experiments. 


CATALOGUES AND PAMPHLETS RECEIVED 


DYNAMOS AND MOTORS.-—Messrs. Newtons, Ltd., of 
Taunton, have sent ns a copy of a new pocket catalogue of 
dynamos and motors of their “Zone” type of the open, 
protected, and enclosed ventilated patterns. Full particulars ot 
standard outputs, &c., are given, together with dimensioned 
sketi hes. 

ELECTRICAL PLANT.—Mcessrs. Johnson and Phillips have 
issued a booklet with the title of t Everything Electrical." The 
object of this is to call attention to the wide range covered by 
the manufacturers of the company. Upwards of seventy illus- 
trations are included from photographs of plant and apparatus 
manufactured at the Charlton Works, amongst which we notice 
a new line of interpole direct-current machines, which is now 
standardised. Other special features are fireproof cables, feeder- 
pillars. switchgear, instruments, alternators, transformers, pre- 
payment meters, time switches, are lamps, projectcrs, aerial 
ropewavs, overhead line material. and cable-making machinery. 

RAILWAY SIGNALLING APPARATUS..—We have received 
two leatets from the Westinghouse Brake Co.. Ltd. One of 
these describes a signal reverser, designed for use with ordinary 
mechanical wire-worked signals, whenever it is required that 
they should be electrically ‘slotted ° either from another cabin, 
or avtomatically by the trains themselves. Instead of the whole 
reverser partaking cf the vertical metion of the “ир and down "* 
rod, as has hitherto been usual with apparatus of this class. the 
Westinghouse reverser rctates on a pivot. fixed to the signal 
post at such a height as to be easily accessible for inspection. 
Py this means, the shocks and wear and tear incidental to the 
old form of reverser, are considerably mitigated. The electrical 
circuit is clesed only during the time the signal is “off.” and 
the anount of current required is low, thus admitting of the use 
of cells for the Leclanché type. The other describes а “lamp” 
relav. In modern signalling installations it frequently happens 
that the block or signalling apparatus is called upon to control 
high volteve cireuits, such as are used for lighting and power. 
and the Westinghouse "lamp" relav has been designed to meet 
this need. The high voltage contacts are of carbon, and the air- 
gap between them is large, so that al! danger of an are forming 
is practicelly eliminated. | 

TELEGRAPH AND TESTING INSTRUMENTS.—A com- 
prehensive price list of “Silvertown” telegraph apparatus and 
testing instruments has been issued by the Irsdiarubber, Gunta- 
percha, ard Tele zranh Works Company. Ltd. All the usual 
{угез of telegranh instrvments, keys, and other apparatus for 
leth land line and cible working are included, and a quantity 
of special apparatus such the  Ravmond-Barker multi-tone 
vibrating transmitter. The testing instruments comprise gal- 
varometers, portable testing sets. bridges, and ether resistance- 
boxes. including the direct-reading Aprlevard "conductometer,"' 
testing keys. condensers. Among other apparatus listed are 


water level indicators. bells. and галау signalling accessories. 
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"ELECTRICAL ENGINEERING" PATENT RECORD 


This Patent Record is compiled by our own Editorial Staff, and 
is strictly copyright.) 


Specifications Published June 27th 


À full list of these was published in our last issue. The following 
ate abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


18.487. British Тномхох-Носѕтох Co. (General Electric Co.). 
Electric conductors suitable for incandescent lamp filaments, 
ішгпасеѕ, Or other apparatus :— Pure graphite in powdered form 
s пихей with an amalgam composed of cadmium and mercury, 
4d the mixture is squirted or otherwise formed into suitable 
tureads. The threads are then heated to vaporise the mercury 
and cadmium, and a conductor of pure graphite is obtained. A 
refractory metal, such as platinum or bismuth, may be added to 
the amalgam. Four claims, no figures. 

20.580. Booker. Starting switches for use in connection with 
electric motors, This is a motor starter of the hand-operated 
type, but provided with controlling devices. The operating 
lever and the switch arm are mounted upon a common fulerum 
ип, and are coupled mechanically by a magnetic clutch, which 
i energised by the motor-shunt current. The action of bringing 
the two parts of the clutch together tensions a spring, which is 
then allowed to move the switch arm across the contacts, while 
the rapidity of movement is governed by a dash-pot attached to 
the switch arm. There are also provided a pull-off spring and 
п overload release magnet, which is adapted to short-circuit 
the clutch coil. Five claims, six figures. 


1907 Patents 


2.125, SIEMENS AND HALSKE AKT-GEs. Manufacture of incan- 
i-»ence. filaments for electric lamps from metallic thorium :— 
Flaments are made from thorium containing oxide to the extent 
‘trom 5 to 10 per cent. It is found that the presence of this 
vide does not appreciably reduce the ductility of the metal. 
three claims, no figures. 

5.116. McAupine. Electric switches. This is a switch of the 
dunt" type, arranged automatically to open and to close a 
шеш at certain definite current values. Contact is made and 
troken under oil between mercury surfaces according to the 
nse and fall of the level of an intermediate body of mercury. 
The variation of level is caused by the movement of a spherical 
irm armature, which normally floats upon the mercury. Ап 
"etro-magnet situated above lifts the iron ball at the arranged 
«тепе value. Five claims, one figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


3.910, PaRKER. Electric transmission of power for vehicles and 
other purposes, 

1285, British Тномѕох-Нооѕтох Co. (General Electric Со). 
Control of alternating-current. motors of the induction 
tvpe. 

5.414, Внілтхн THomson-Houstox Co., & Horrs. 
electric power transmission mechanism, 

15.427, LiNcors. Dynamo electric machines. 

1.957, NigMENS Bros. & Co., & TURNER. 
trolling electric motors. 

5.594, NortH. Electric signalling or telegraph apparatus for 
use on vehicles. 

13.596. British THomsox-Hovusron Co. (General Electric Co.). 

_ Incandescent electric lamps. 

13.673, FRICKER. Apparatus for starting and regulating electric 
motors. 

3.182. LEITNER. 


Dynamo- 


Apparatus for con- 


E Electric motor generators. 

:3.(824. LEITNER. Electric motor generators. 

15.789n, LEITNER. Electric motor generators. 

15.195, Berry. Apparatus for the electrical production of heat 
for cooking and other purposes. 

13.956, Justice (Deutsche Guagluhlicht АКЕ. (ех. Auerges\. 
Metallic filament for electric glow lamps and method of 
treating same. 

15,969, WrNcELIN. Temporarily-acting make and break devices 
for electric contact apparatus. 

4.706. Trecker. Electric switches. 

14.958. KALLMANN. Switching devices for electric circuits. 

11.061. MviRHEAD. Hertzian wave telegraphy. 

14.090, W BEATLEY (Firm of C. Lorenz). Harmonic signalling for 
party line telephone systers. 

14,511, сноп, & REYROLLE. Controllers suitable for electro 
motors. 

11590, Fricker. Selecting switch mechanism suitable for ad- 
vertising, signalling, and like purposes. 


е? 


14,608, Вкосктє. Electric are lamps. 

14,789, British THomsox-Hovsrox Co. (General Electric: Co.). 
Current supply systems for telephone and the like 
circuits, 

15,135, British Тномѕох-Носѕтох Co. (General Electric. Co.). 
Inductor alternators and like dynamo electric machines. 

15,316, British THomsox-Hovuston Co. (General Electric Co.). 
Solenoid or pneumatically operated electric switches. 

16,011, InwiN. Instrument for observing and recording the 
instantaneous voltage across two points, or the in. 
stantaneous current flowing in, or the instantaneous 
power given to a circuit. 

16,425, Marks (Bostrom). Apparatus for laying electric con- 
ductors and the like. 

16,549, Ketiy. Device for testing high-tension sparks as used 
for ignition purposes in internal conibustion engines. 

17,295. Mouve & Назы. Automatic electric fire alarm. 

18,435, PavuriNG. Processes for producing electric discharges. 

19,120, British Тномѕох- Носѕтох Co. (General Electric Co.). 
Electric motors. 

19.805, Антом. Receivers for wireless telegraphy. 

20,050, ALLGEMEINE EvexrricirAis-Ges. Regulation of the 
voltage of alternating electric current distribution 
systems. 

20.714. ScHATINER. Recording instruments, 

20,755, SIEMENS Bros. & Co. (Siemens d: Halske Akt.-Gee.). 
Conversation counters in telephone installations. 

21.164, FEL TEN & GurLLEAUME-LAHMEYERWERKE AKT.-Ges. Elev- 
tric signalling apparatus. 

24,197, HaRDINGHAM (Firm of Landis & Gyr [formerly Theiler 
d: Co.]). Meters applicable for use in the supply of 
electricity, gas, or the like, at two different tariffs. 

24,552, Bevan. Electric switches for railway signalling and like 
purposes. 

26.534, Rexsox. Apparatus and method of signalling for tram- 
way lines. 

26.953, Justice (Orswell Tyniter Co.). Sparking systems for 
internal combustion engines and the like. 

27.269, LAMME. Electric motors. 


1907 Patents 


1,242, SIEMENS-SCHUCKERIWERKE.GES. .Alternating-current com- 
mutator motors. 

1,662, ALLGEMEINE ELeKTRICITATS - GES. 
commutating electric machines. 

2,295, ALLGEMEINE EvLekrricirats-Ges. Depth indicators. ap- 

plicable to winding engines and the like. - 

5.880, HEwrrr. Systems of electrical distribution. 

5,164, Maxpers. Methods and means of producing oscillatory 
currents from continuous currents of electricity. 

6,522, Nya ACKUMULATOR AKITEBOLAGET JUNGNER. Alloys for 
the inactive carriers or for other metallic parts of 
accumulators with invariable electrolyte, and accumu- 
lators constructed with such carriers or metallic parts. 


Alternating-current 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


15.071, Ges. SIEMENS & Со. 

15,072, Wire. Controllers. 

15.129, Gros. Apparatus for the electric lighting and heating 
of vehicles. 

15.265, ALLGEMEINE ELEKTRICIIATS-GES. 
nating-current motors. 

15.278, Larsson. Electric circuit breaker. 


Expiring Patents 


The following patents expire during the current week, atter a 
life of fourteen vears :— 

15,556, July 8th, 1893. HotgrrNEnR. Electrolytic production of 
nickel and other metals. A neutral or slightly acidulated solu- 
tion of the metal 1s electrolvsed in a bath provided with a porous 
diaphragm composed of nitrated cotton mechanically protected 
by a grating of wool or glass. The anode is preferably one 
which is insoluble electrolytically, but it may be composed of 
zinc or other electro-positive metal. The cathode is arranged 
to rotate or oscillate, and the electrolyte may be caused to vary 
its level. 

15.539, July 8th. 1893. Girarp & Street. Carbon for electro- 
lytic purposes. This refers to the manufacture of graphitic 
carbon. Rods, plates, or pieces of carbon prepared by the 
ordinary methods are heated to a state of incandescence Бу 
means of an electric current. The temperature attained must be 
sufficient. to soften the carbon. Various methods of electrical 
heating are described. 

15.540, July 8th, 1895. Girarn & Street. Electric furnaces. 
This is an electric are furnace adapted for the heating of solid 
materials in the form of bars or rods. A block of refractory 
material is provided with an internal heating chamber. Опе or 
more electrodes are introduced, and an are is maintained between 
these and the material to be heated. A carbon casing may Бе 
provided to separate the materials from the direct action cf 
the arc. 


Electrode for searchlights. 


Controllers for alter- 
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LOCAL NOTES 


ACCRINGTON: Tramway Arbitration.— Arbitration proceed- 
nis have taken place between the Corporation and the 
A«ringon Tramways Company as to the value of the plant, 
кшоу stock, &c., to be taken over by the Corporation. The 
pant includes some old steam tramcars. The Borough Engineer's 
valuation for 11 engines and 11 trailers was £1,430, whereas the 
cmpany claimed that they were worth £8,624. The arbitrator 
reserved judgment. 

Electricity Works.—During the last year 804,295 units have 
been sold at an average price of 1°92d. 

BLACKPOOL: Arbitrator Appotnted.—A difference having 
arisen between the Blackpool Corporation and the Blackpool, St. 
Annes, and Lytham Tramway Co., under Clause (14) of the 
acreement of March 8th, 1905, between the Corporation and the 
company, with regard to the sum to be paid by the company 
to the Corporation in respect of certain junction loop lines 
between the Corporation tramways and those of the company, 
tir Board of Trade have appointed Mr. Reginald P. Wilson, 
Victoria Street, London, IW. as arbitrator to determine the 
matter, 

BRIDGEND: Proposed Purchase of Generating Station.—The 
Bidzend Council have resolved to apply to the Local Govern- 
nent Board for permission to borrow £6,500 for the purchase 
of the generating station of the South Wales Electrical Power 
Company at Bridgend. 

BRIGHTON: Tramways Report.—During the past year 
10.159.510 passengers have been carried, a decrease of 267.501 
compared with the previous year, while the average fare received 
has remained stationary at l'09d. There has been trouble from 
boxen axles, in spite of their diameter having been increased ; 
al new ones are now made 5 in. diameter. The net profit on 
the vears work was £2,410, but it is pointed out that this 
anount will be insufficient to cover maintenance costs in a few 
years time. Electrical energy is bought at 14d. per unit, 1°61 
ats are used per car-mile, and the receipts per car-mile amount 
ti 1049d. The percentage of working expenses to receipts was 
ll per cent. 

Electricity Undertaking.—During the past year there has been 
aloss of £10,233, which, however, will be met from the reserve 
ind. The loss has been caused by the combination of a num- 
br of special and adverse circumstances, the principal of which 
wis the change over to the new generating station at South- 


Bik, 

BCRY: Tramway Items.—The charge for current supplied by 
the Electricity Committee to the Tramways Committee is to be 
rduced from l'ld. to 1:054. per unit. The Committee have 
deided to instal signalling apparatus in connection with their 
kep.lines, and to give it a trial of 12 months. 

CLECKHEATON: Annual Report.—The electricity under- 

taxing during the past year shows a loss of £193. he units 
generated were 588,640, of which 482,288 units were sold at 
an average price of 2154. The works cost per unit was 0°83d., 
S the total cost per unit, exclusive of capital charges, was 
954. 
CORNWALL: Unwatering Tin Mines.—Considerable activity 
is being displayed in the unwatering and recovery of abandoned 
tm mines. ‘The Wheal Vor Mine is at present installing an 
e«trical plant of nearly 1.000 h.p. capacity, which will be used 
for pumping, and also for driving the stamps. Vertical electric- 
ivdriven sinking-pumps are installed to lift 1.500 gallons per 
пе against a head of 465 ft., and when this depth is reached 
PPrmanent pumps will be installed, and the sinking-pump used 
t unwater the mine at lower levels. 

DUBLIN: “lectric Lighting FExtension.—The Dublin Corpora. 
ton have decided to apply for a further provisional order to 
ег! an extension of the lighting system to supply the 
Vierezal Lodge and other buildings in the Phoenix Park. 

EXETER: Electrical Undertaking Re port.—The annual report 
shows that during the past vear there has been a net profit of 
£1.403. The units sold were 1,191,253, being an average increase 
of about 25 per cent over the previous vear. 

HASTINGS: Reduced Electricity Charqes.—The Electricity 
Committee have decided to reduce the price of electricity sup- 
pied for lighting purposes as follows, the alteration to take effect 
itom June 30th :— 

а) To consumers using over 250 units per quarter, according 
№ the following scale, viz. : 


251 units to 500 units at 51d. per unit. 
501 - 790 ,, old. — ,, 
1,000  ,, 51d. Ds 
1.001 „ 1250 3 5d. is 
1.251  , 1,500 ,, 44 ,, 
2,000  ., 4M. m 
,; and above ,, 41d. ide 


and (4) For outside lighting by means of arc lamps, &c., through 
а separate meter (to be supplied bv the Corporation without 
charge to the consumer), at 44d. per unit, subject to the consumer 
entering into an agreement to take current for this purpose for a 
Period of three years. 

LEYTON: Electric Lighting Matters.—In regard to the 
proposal to rent a showroom, it was reported that Messrs. 
Headland and Headland had offered to show fittings, radiators, 


motors, &c., if the Council would supply them with current 
free of charge. Councillor Hannah had previously offered to 
let the Council one of his shops in Lea Bridge Road for a 
period of two or three years free of charge. The matter was 
referred to a sub-committee for further consideration and 
Маа Four street gas lamps are to be replaced by electric 
amps. 

LLANDUDNO: Electrical Undertaking Heport.—The number 
of units generated during the past year was 546,507, of which 
562,251 units were sold to private consumers at prices ranging 
from 444. to 55d. per unit. The result of the year's work 15 а 
net profit of £1,077. 

LONDON: Camberwell: Electric Lighting Order.—In view of 
this matter being raised in connection with the Board of Trade 
Estimates, the Town Clerk has issued the following statement :— 
“The County of London Electric Supply Company (Limited) 
(formerly the Brush Company), hold powers of supply in Cam- 
berwell, under the Camberwell Electric Lighting Order, 1896. 
This was consented to by the local authority only upon condi- 
tion that the area of supply was limited to Camberwell, special 
and exclusive terms also being inserted, of which the Borough 
Council might avail themselves at any time. In order to pre- 
vent the Camberwell mains from being used as through mains 
for the supply of outlying boroughs, the Borough Council, and 
also the London County Council, have, when asked by the com- 
pany to sanction the laying of mains, imposed the condition 
that such mains shall be laid solely for the purposes of the 
Cainberwell order. The company appealed to the Board of 
Trade in March, 1906, against this condition, and the Board 
of Trade upheld the appeal, thus deciding against the two 
pun authorities, who merely required that such works should 

e limited to the purposes of the Camberwell order. Hence it 
follows that any company can construct through mains against 
the wishes of both the central and the local authority, and, 
incidentally, without paying any way-leave rental. This action 
of the Board of Trade the Council are of opinion is ultra vires, 
and against the best interests of local authorities."' 

Islington.—'The Finance Committee has reported upon the 
comments of the district auditor as to the accounts of the elec- 
tricity undertaking. The Committee are fully in accord with 
the views expressed by the auditor that the charges for current 
supplied for street lighting are greatly in excess of what is fair 
and reasonable, and that the undertaking is thereby heavily 
subsidised by the general rate. ‘The Committee are further of 
opinion that so long as that state of affairs existed, no reduction 
in the charge for private lighting should have been made, unless 
accompanied by a corresponding reduction in the charges for 
street lighting, altogether apart from any question of increased 
consumption, such as is involved in the arc lighting extension 
scheme now under consideration by a special committee. The 
Committee endorsed the suggestion of the auditor with regard 
to a charge being made on the electricity revenue in respect of 
the services of the Town Clerk, Borough Treasurer, and Cashier. 
The accounts show that the reserve of £15.306 mentioned in the 
Auditor’s report, does not represent more than is necessary for 
the purpose of a working capital, and the Committee are of 
opinion that it is desirable that the electricity reserve fund 
should he so employed, rather than that additional loan capital 
should be raised for the purpose. Until the amount of revenue 
balances is in excess of that required for working the electricity 
undertaking, it is inipossible to create an invested reserve fund. 

Marylebone: Electricity Canvassing.— he Electricity Depart- 
ment have issued a number of pamphlets, postcards, &e., which 
they use in developing the business side of their undertaking. 
They are principally used for enclosure with quarterly accounts, 
and for the acknowledgment of consumer's letters. The pub- 
lications deal with all the possible uses for electricity, and are 
attractively worded, illustrated, and printed. 

Kensington: Street. Lighting.—V he Works Committee have 
been in negotiation with the three electric lighting com. 
panies having areas of supply within the borough, with a view 
to securing some reduction in the amount charged by them, and 
have received the following quotations for supply during the 
ensuing five years: Energy for street lamps kept alight all 
night, 14. per unit: ditto if lamps are extinguished at midnight, 
21d.; ditto for public buildings, depots, &c., 2;d. The price 
at present paid by the Council for electricity for all purposes 
is 24d. per unit, and there are 67 arc lamps in the borough 
which are kept alight all night, and 41 lamps extinguished at 
midnight. ‘They had obtained a report from the Lighting 
Engineer, in which he set forth a tabulated statement showing 
the estimated cost of electricitv for street lighting purposes 
based upon the foregoing quotations, certain lamps being extin- 
guished at midnight and others kept alight all might: and also 
on the basis of all the arc lamps being kept alight throuchout 
the night, and after allowing for extra carbons which will be 
used by extending the hours of lighting of certain lamps. it is 
shown that a considerable saving will be effected by all the 
arc lamps being kept alight all night, and thus securing an 
all-round rate of 1d. per unit. The committee decided (subject 
to the usual sonction) that agreements be entered into with the 
three electric licht companies for a period of five vears from the 
22nd inst., and that all electric lamps be kept alight all might. 
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Stepney: Blythes Wharf Scheme.—The Electric Lighting 
Committee are in negotiation with Mr. Arthur Wright, tormer 
consulting engineer to the Council, with regard to the re-engage- 
ment of that gentleman as an expert with particular reference to 
the Blythe's Wharf extension scheme. Mr. Wright is asking for 
a six years’ engagement at £800 a year. The committee are 
equally divided upon the question of accepting ¿hese terms. 

Westminster: Sterilising Bath Water.—lhe Westminster Baths 
are to instal a Digby plant for the manufacture of hypochlorite 
of sodium, which will be used for sterilising the water in the 
swimming bath. 

London County Council.—On Tuesday it was decided to enter 
into an agreement with the Lambeth Borough Council to provide 
that the tracks and clearway of the tramways from Vauxhall 
to Brixton via South Lambeth Road and Stockwell Road, which 
is to be reconstructed for electric conduit traction, shall be 
paved with wood, subject to the Borough Council relieving the 
Council in future of all liability to maintain a greater width of 
margins along the route of the tramways than 18 inches. 

MIDDLESEX: Asylum Wiring.—lt was reported at the 


TENDERS INVITED AND 


ABERDEEN.—The Tramways Committee have agreed to have 
specifications drawn up for six additional car tops. 

AUSTRALIA.—Tenders are invited by August 14th, for the 
supply and delivery at the Departmental Stores, Sydney, of 
telegraph, telephone, and electric light material. 

The Postmaster-Generals Department of Western Australia 
invites tenders by August 6th for two ringing dynamotors 
for the Central Exchange, and a desiccating apparatus for the 
motor-driven air-pump for telephone cable work. 

The Deputy Postmaster-General, Brisbane, invites tenders by 
September 2nd, for four sections of a common battery switch- 
board, and 650 subscribers' telephones. 

BARKING.— l'enders are invited for (a) advertising on tram- 
cars, (D) uniforms. Conditions from the engineer and manager, 
to whom tenders by July 8th. 

An inquiry has been held respecting an application from the 
Parking Town Urban District Council for powers to borrow 
£1,590 for the purpose of their electricity undertaking. The 
Clerk to the Council explained that the loan was required in 
order that they might supply electricity to the Creeksmouth Dis- 
trict, about two miles from the generating station. The Coun- 
cil's engineer (Mr. H. Howard), said that it was proposed to 
instal high-tension three-phase plant of 100 kw. capacity, and to 
lav mains of 250 kw. capacity. 

BELGIUM.—The Société du Canal Maritime der Bruxelles, 
59 Rue der Canal, Brussels, invites tenders,.by July 10th, for the 
erection of an electric generating station. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 5 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

CANADA.-—In connection with the large water power scheme, 
which has been taken in hand by the Winnipeg Board of 
Control, we understand that British firms will be invited to 
tender. and that the date fixed for receipt of tenders is Septem- 
ber 5га, 1907. 

CARDIFF UNION.— Tenders are invited for the provision of 
telephone, and the necessary wiring, switchboards, &c., and 
alteration of prosent telephone service at the Cardiff and Ely 
Workhouse: Particulars from the Clerk, Union Offices, Queen's 
Chambers, Cardiff, and tenders bv July 16th. 

CASTLE DONINGTON.— The Council has under considera- 
tion, the question of an electric supply. installation, the present 
arrangements with the local «ss company being unsatisfactory. 

CHELTENHAM.—An additional refuse destructor is to be 
erected at a cost of £5,400. including steam-raising plant. The 
Electricity Committee will pay a portion of the costs. 

CORK.—The County of Cork Joint Hospital Board will 
consider plans for an electrically lighted sanatorium for con- 
sumntives on the 21st inst. 

CUCKFIELD.—The Haywards Heath Electric Supply Co. 
intend to apply for Parliamentary powers to supply electricity 
in the districts of Haywards Heath and Cuckfield Urban and 
Rural Councils. 

DERBY.--A Local Government Board inquiry has been held 
into the application by the Corporation for powers to borrow 
£51.850 in connection with the extensions of the electricity 
undertaking. The inspector criticised the action of the Corpora- 
tion in accepting. tenders for part of the work before full 


particulars had been lodged with the L.G.B. 
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meeting of the County Council on June 27th, that the total 
cost of the electric wiring of Napsbury Asylum was £5,555. 
lhe contract price with Messrs. Wells, Rayner, and Co. was 
£5,543. The Highways Committee reported the unsatisfactory 
condition of the High Road main road Acton, by reason of 
the want of proper maintenance and repair of the London United 
Tramway Co.’s track on that road. The attention of the com- 
pany had been called to the matter several times. The com- 
mittee recommended that the county solicitor be instructed to 
take such action as may be necessary to compel the company to 
put their tramway track in Acton in a proper state of repair. 


SHANGHAI: Tramway Serrice.—-It is expected that the new 
tramway will be opened early in the present month. The native 
Press view the innovation with dislike, and urge the Chinese 
guilds to organise a boycott. 


YARMOUTH: Annual Accounts.—The electricity undertaking 
during the past year produced a surplus of £1,118. The units 
generated were 1,348,088, of which 605,044 were sold to private 


consumers. 


PROSPECTIVE BUSINESS 


DOVER.—A number of mains extensions have been authorised 
at an estimated cost of £230. 

EALING.--The Town Council invites tenders for the supply 
of stores to the electricity department. Tenders to the Borough 
Electrical Engineer by July 22nd. 

HOLLAND.—-It is announced that the Dutch Government is 
introducing a Bill granting subsidies amounting to 1,500,000 
florins, for the construction of electric tramways. 

LEEDS.—The electric lighting mains are to be extended to 
the Bramley and Rodley districts at an estimated cost of 
£15,220. 

LIVERPOOL.—The Corporation Tramways, Electric Power 
and Lighting Committee recommend that application should be 
made to the Local Government Board for sanction to borrow 
£200.000 for extensions in connection with the electrical under- 
taking. 

LONDON: London County Council.— Tenders are invited, by 
July 9th, for two 5,000 kw. three-phase steam turbo-generators, 
with surface condensers (see advertisement, June loth). 


The London County Council invites tenders for (a) the 
supply and erection of 78 tramway feeder pillars for the 
Council's tramways, (b) the supply, delivery, and erection 


of overheagl electrical equipment for 2,400 yards of double tracks 
for the Council's tramways in the borough of Woolwich, ап 1 
(c) oil tanks, filters, &c., for the Greenwich generating station. 
Particulars from the Clerk (fee £2), and tenders by July 16th. 
The Council also invites tenders by July 9th for the installa- 
tion of electric lights, bells, telephones, and motors at the Cen- 
tral School of Arts and Crafts, Southampton Row, London. 


MANCHURIA.—A horse-tramway is to be constructed at 
Mukden, and will ultimately be worked by electricity. 


PONTYPRIDD.— Tenders are invited for the supply, delivery, 
and laying of 3.000 vards triple concentric feeder and distri- 
buting cables. Conditions from the Electrical and ‘Tramways 
Manager (fee, two guineas, returnable), and tenders to the Town 
Clerk by July 8th. 

PORTSMOUTH.--A Local Government Board inquiry has 
heen held respecting the application by the Town Council to 
borrow £17.688 for extensions to the electricity works. 

ROTHERHAM.—The Corporation invite tenders for the 
supply and delivery of single-vulcanised covered cable of various 
sizes, and electricity meters of sizes for maximum current of 
2. 5, 10, 25, and 50 amperes, as required between August Ist, 
1907, and July 31st, 1908. Particulars from the Borough Elec- 
trical Engineer, and tenders to the Town Clerk by July 16th. 


TODMORDEN.— The Town Council have agreed to purchase 
an additional petrol.electric "bus of 40 horse-power. 

TURKEY... -It is proposed to instal an electric light and 
tramway system in Adrianople. Offers will be received by the 
authorities at Constantinople, wno are prepared to grant a con- 
cession subject to certain restrictions. 

WALTHAMSTOW.--The rails of the Council's tramways are 
to be connected with the rails of the Leyton tramways at the 
“ Rising Sun” and Markhouse Road by means of copper bonds, 
in order that in case of emergency a supply of power can be 
furnished by either authority to the other. The cost of the 
work is estimated at £25. 

WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for the erection of buildings for boiler plant 
extension. Full particulars can be obtained from the Borough 
Electrical Engineer. Latest day for receiving tenders, July 16th. 


TENDERS RECEIVED AND ACCEPTED 


BARKING.—In connection with the proposed exten- 
sions to the electricity works, the following tenders have been 
provisionally accepted :—Rotary converters and transformers. 
the British Westinghouse Company, Ltd.; switchboards, the 
British Thomson-Houston Company, Ltd.; cables, the Western 
Electric Company, Ltd. 

BELFAST.--The following tenders have been accepted :— 


Messrs. Siemens Bros. Dynamo Works, Ltd., for lighting switch- 
board and motor balancer; Messrs. Whipp and Bourne, for 
1,000 kw. traction panel. 

BOLTON.—An order has been placed with E. Dennis and 
Co., for a coal- and ash-handling plant. and four Bennis stokers, 
with compressed air furnace, at a price of £1.550. 

EXETER.- The Electric Lighting Committee recommend that. 
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accntract be entered into for the supply of 5,000 Osram lamps 
duing the next twelve months. | 

LON DON: London County Council.—For the installation of 
entric lighting, &c., at the L.C.C. Institute, Westminster, the 
teader of Messrs. J. Bryden and Sons, at £687, has been 
x -epted. 

The rollowing tenders have been received for the manufacture, 
11у. and delivery of five electrically-operated car-traversers 
<r the Holloway and Hackney tramways carsheds. The follow- 
ing tenders have been received :—S. Н. Heywood, Redditch, 
wth capstan gear, £3,725; without capstan gear, £5,600; Hee- 
nan and Froude, £3,925 and £3,675 (accepted); Mountain and 
Gison, £4,525 15s. and £4,173 15s.; Appleby's, £4,747 105. and 
12.300; Adamson, Ramsbottom and Co., £5,575 and £5,250. 

Ihe following tenders have been received for the manufacture, 
diverv. and laying of about 95 miles of low-tension electric 
calles, &c., required for the electrification of tramways :-- The 
Western Electric Company, £55,200 11s. 10d. (accepted) ; W. Т. 
Renley's Telegraph Works, £56,556 13s. 4d.; The Union Cable 
Coenpany, £56,597 9s. 9d. ; Johnson and Phillips, £56,573 15s. 4d. ; 
sexens Brothers and Co., £56,645 10s.; Callender’s Cable and 
Loastruetion Company, £56,666 10s.; The British Insulated 
and Helsby Cables, £57,267 11s. 5d.; W. T. Glover and Co., 
£33,468 A 7d.; The St. Helen's Cable and Rubber Company, 
ыа) 5. 

Ihe iollowing tenders have been received for high- and low- 
tension switchgear for the (a) Islington, Holloway, Hackney, 
Capton, and Stockwell sub-stations (with basements), and (b) 
for the Lewisham, Forest Hill, and Tooting sub-stations (with 
cileries}, Johnson and Phillips. Ltd. (accepted), (a) 
£i2672 ls. 6d., (b) £7.664 17s. 10d.; British Westinghouse 
Eletric and Manufacturing Co., Ltd., (a) £14,197, (b) 
£5.48 10s.; General Electrice Co., Ltd., (a) £14,801 12s., 
Э £8.548 3s. 8d. ; Spagnoletti and Co., (b) £8.924; Whipp and 
Pearne, (a) £15,198 1s. 10d., (b) £9,036 155. 2d.; Electric Con- 
cotton Co., Ltd., (a) £16.254 17s. 4d., (b) £9.305 15s. 6d. ; 
teranti, Ltd., (a) £16,565 3s., (b) £9.512 14s. 9d. ; Evered and 
s. Ltd.. (а) £20,057 15s., (b) £10.256 2s. 6d. Messrs. Johnson 
ad Phillips were authorised to snb-let to Messrs. Everett, 
zi umbe, and Co., Ltd., the supply of the instruments for the 
кз ligzear. 

Yarylebone,—The St. Helens Cable Company have been given 
wd-rs for the supply of cables, including the connecting up of 
the new battery station in Manchester Square with the existing 
tetzork and booster. 

Tn» Borough Council has accepted at £604 9s. the tender of 
Cowens, Ltd., for three switchhoards for Manchester Square, 
and one for Rathbone Place substation, delivery to be made in 
eight weeks. | 

PORTSMOUTH.—-Thirteen tenders have been received for 
r-4 turbo-generating sets and other plant. These have been 
кеге to Mr. E. Manville for his report. 

WALTHAMSTOW.—The Urban District Council has accepted 
ihe following tenders for uniforms in connection with the tram- 
«av undertaking :—H. Lotery and Co., H. Price and Son, and 
“пег Bros. For cables the tender of Messrs. W. T. Henley's 
T-l+craph Works Co. has been accepted. 


MISCELLANEOUS BUSINESS NOTES 

LIQUIDATIONS, BANKRUPTCIES, &c.—-It has been decided 
to voluntarily. wind-up Messrs. D. Santoni and Co., Ltd., the 
w тапу having been sold as a going concern to D. Santoni 
124 Co. (1906). Ltd. А meeting will be held on August 2nd, at 
т o'clock, at 17 and 19 Beauchamp Street, Holborn, to receive 
ал acount of the winding-up. 

A meeting of the Scottish House to House Electricity Co. will 
le *+id at Moorgate Court, Moorgate Place, London, E.C., on 
[us 26. at 12.50 p.m., to receive the liquidator’s account of 
‘ue winding-up. 

А central meeting of the A. B. P. Accumulator Co. will be held 
at 59 Victoria Street, Westminster, London, S.W., at 5 p.m., to 
rive an account of the winding-up. 

PERSONAL.—Mr. George Cook has resigned his position as 
ragizer and secretary of the Carlisle City Tramways. Mr. 
tin MeNee, of the Glasgow Corporation Tramways, has been 
ábPanted his successor. 

Mr. H. E. Brain, A.I.E.E., will shortly again be in this 
sentry in connection with his business in Buenos Aires. Оп the 
-SIration of his agreement with the Buenos Aires and Pacific 
Ка!жау. Mr. Н. E. Brain has decided to undertake on his 
xn account the carrying out of contracting work in South 
Am-rica, which, on account of the conditions existing in that 
"untry, he will be able to combine with his practice as a 
onsulting engineer. Mr. Brain was for seven years Chief Elec- 
tneal Engineer to the Buenos Aires and Pacific Railway, and 
жах responsible for the installation of the electrical plant at 
Капа Blanca, both in regard to the electrical equipment at the 
daks, where there is a most extensive installation of polyphase 
“Tanes, and in regard to the lighting of that city. In addition 
t% this scheme, Mr. Brain was responsible for the design. and 
spervised the manufacture of the extensions to the direct- 
carrent generating station at Junin, and for the equipment of 
ine Buenos Aires and Pacific Railway Company's new carriage 
and wazgon shops at Caseros upon a polyphase system. 


Sc Edward W. Lundie Nicol has been appointed a charge 
engineer at the Greenwich generating station at a salary of 
4490 a year. 

Mr. Harold Hale, manager and secretary to the North of 
Scotland Electric Light and Power Co., Ltd., has resigned his 
appointinent to take up the position of chief engineer to the 
savoy Hotel Companies. 

we are notified that in future the style of Mr. C. H. Merz's 
firm wil! be altered to Messrs. Merz and McLellan, with ad- 
dresses at 28 Victoria Street, Westininster, London, and Colling- 
wood Buildings, Newcastle-upon- Tyne. 

Mr. W. G. Pickrance, Chief Assistant Engineer at Malvern, 
has secured the post of Electrical Engineer to the Borough of 
Wrexham, and will commence his duties in about a month's 


time. 


LONDON COUNTY COUNCIL 


A T the meeting on Tuesday, the Hon. W. R. W. Peel moved 
the adoption of the Parliamentary Committee's report with 


| regard to the Council's Electric Supply Bill given on page 56. 


Mr. Gordon moved as an amendment that ‘with a view of 
ascertaining what steps should be taken to place again before Par- 
liament a comprehensive scheme for the development of electricity 
for London and adjoining districts, the Highways Committee 
be instructed to convene a conference of the various local 
authorities concerned, and to report the results of such con- 
ference to the Council as soon as possible." He maintained 
that the bill was never submitted to the decision of 
the people of London. The bill was rightly rejected, on its 
merits, or rather on its want of merits. lt was against the 
whole precedent of Parliamentary practice, and when the 
chairman of the committee was asked to point to a precedent, he 
could not do so. The bill fulfilled none of the conditions laid 
down in the report of the Hybrid Committee of 1906. 

Mr. Johnson seconded the amendment. 

The Hon. W. R. W. Peel said it was perfectly clear that the real 
reason for the rejection of the bill was because it was promoted 
and supported by the Municipal Heform party on the London 
County Council.” He criticised the composition of the Hybrid 
Committee of the House, deprecating the presence on it of Mr. 
J. Ward, who made a violent speech against the bill on second 
reading. The bill, he contended, gave ample security for the 
municipal control of the undertaking, and it would revert to 
the Council at the end of a term of years, and they did not 
risk one single penny of public money, except that which was 
to be spent on the acquisition of sites. 

Mr. Mackinnon Wood said the bill was a ridiculous proposal, 
and only met the fate that it deserved. 

Mr. Felix Cassell, K.C. (vice-chairman of the Parliamentary 
Committee), said the easiest course for them to have taken 
would have been to drop the bill, but they felt that there was a 
problem which for a long time had been awaiting solution, and 
that there was a real demand for it. The Hybrid Committee 
appeared to be afraid to state its reasons. ` 

Sir John W. Penn supported the amendment. 

Mr. Robinson said that when Mr. Mackinnon Wood voted for 
the second reading of the bill in the House of Commons, he 
knew what the policy of the Council was, and that it was not 
intended to work the scheme themselves. Yet he now opposed 
it. It was useless to spend money on a conference with the 
Borough Councils and then lay their proposals before the same 
House of Commons. 

Captain the Hon. Fitzroy Hemphill (deputy chairman of the 
Council) said nobody would have been in a more ditticult posi- 
tion than the Countv Council if the bill had been passed, 
because he believed that in the bill, as it was framed, there was 
not sufficient left for any company to undertake with any 
prospect of profit at ali. 

The closure was then carried, and the amendment was put to 
the meeting. On a show of hands the amendment was declared 
lost by 56 votes to 34. А division was claimed, when the 
voting was :—For the amendment, 41; against the amendment, 
78; majority against, 37. 

The committee's recommendation was then put to the meeting 
and declared carried on a show of hands. 

A division was again claimed, and the voting was :—For the 
committee's recommendation, 77; against the committee's recom 
mendation, 4i; majority for the committee's recommendation, 56. 


In connection with the special investigation of the accounts 
of the tramways and other undertakings of the Council, Mr. 
W. B. Peat (president of the Institute of Chartered Account- 
ants) has selected. Mr. F. W. Pixley, an ex-president of the 
Institute and member of the firm of Messrs. Jackson, Pixley, 
Browning, Husly and Co., to assist him. 


A deputation representing the Browning Hall Conference on 
Housing waited upon the General Purposes Committee of the 
London County Council on Monday, to urge the Council to use 
its influence with the Government to appoint a Trattic Board of 
Londen. The deputation was introduced by Mr. Charles Booth, 
and among those present were Sir David Barbour (chairman of 
the Royal Commission on London Traftic), and Lord Ribblesdale 
and Sir John Dickson Poynder, both members of the Commis- 
sion. The committee promised to consider the matter. 
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COMPANIES’ MEETINGS AND REPORTS 


BRITISH ELECTRIC TRACTION CO.—The annual general 
meeting was held on Thursday, when the report and accounts, 
given in our last issue, were adopted. Sir Charles Rivers- 
Wilson, the chairman of the company, who presided, dealt 
mainly with the question of fares and the increasing demands 
for reduction which were constantly being made. Although the 
company’s fares were not so low as those charged by some ot 
the local authorities in big cities, he asserted that they were 
too low, having regard to the character of the districts served, 
as well as to the large capital outlay which had been necessary. 
A stand, he said, must be made against the perpetual clamour 
for the reduction in fares and increased concessions. With 
regard to municipalities, he thought it only fair to say that a 
distinctly more tolerant spirit was being manifested by them. 
In dealing with the озы ие of а better result next year, 
the chairman stated that they relied largely upon the increase 
in fares which, in several cases, were being put into effect. 


ELECTRIC AND GENERAL INVESTMENT.—At the annual 
general meeting last week, the report and accounts, given in our 
last issue, were adopted. With regard to the reconstruction of 
the company in order that the founders' shares may be extin- 
guished and additional capital raised, an extraordinary general 
meeting was held, at which the chairman, Mr. J. B. Braithwaite. 
stated that in deference to the suggestions of shareholders, he 
would move that the matter be adjourned sine die. An amend- 
ment was carried, however, adjourning the meeting for three 
months. 

GLOBE TELEGRAPH AND TRUST.—The annual general 
meeting was held last week, the Marquis of Tweeddale presiding, 
when it was stated that the dividend was larger than that paid 
during any of the previous 34 years of the existence of the 
Trust, and represented 12s. 2d. on the ordinary shares for 
13 months against 115. for the previous 13 months. ‘The invest- 
ments were estimated at £400,000 above their cost value. The 
net revenue for the 15 months ended May 5154, after deducting 
expenses and including £4,499 brought forward, was £248,526. 

HARPER ELECTRIC PIANO CO.—The report for the year 
ended June, 1907, states that the sales have been very satisfac- 
tory, and that it is anticipated the current year will show an 
improved result, as the amount spent in advertising during 
1906, which was the company’s first year, was necessarily large 
and will be considerably reduced. "The net profit, after writing 
off depreciation, preliminary expenses, and bad debts, amounts 
to £699, and after providing for 10 per cent. dividend on the 
preference shares, there remains £217 to be carried forward. 


INDIAN ELECTRIC SUPPLY AND TRACTION CO.—At 
the annual meeting held last week, it was stated that Cawnpore 
was the only town in which they were at present carrying on 
operations. The supply of electricity for lighting and fans was 
commenced in January, and a very fair tramway traffic. had 
already been secured. It is probable that a scheme for exten- 
sions will be formulated by the Board before the next annual 
meeting. Complaint was made as to the lack of support from 
Government departments. which, it was said, checked the intro- 
duction of electricity into India. 

NORTH STAFFORDSHIRE TRAMWAYS СО. The report 
for the year ending December ólst, 1906. shows a balance of 
£5,615, including £627 brought forward. This takes into account 
the amount payable by the Potteries Electric Tramway Company 
under the working agreement. A dividend of 5 per cent. on the 
ordinary shares is recommended. 

SOUTH METROPOLITAN ELECTRIC TRAMWAY AND 
LIGHTING CO.—The accounts for 1906 show a profit on the 
electric supply undertaking of £2,700, and on the traction under- 
taking of £5,860. There is a surplus of £4,700 after paying 
debenture interest, and this is suthcient to pay the interest on 
the preference shares up to the end of 1906, including all 
arrears. 

TYPEWRITING TELEGRAPH CORPORATION.—At the 
annual general meeting, held on Thursday, it was stated that 
the new Liverpool Cotton Exchange had been fitted with a large 
number of Steljes recorders, which were giving perfect satis- 
faction. Instruments had also been sent out to Egypt adapted 
t» print messages in Arabic, and instruments have also been 
supplied to the Swiss Government. 


J. б. WHITE AND CO.—At the annual meeting on Friday 
the report given in our last issue was adopted. 


MISCELLANEOUS CITY NOTES 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING CO.—In the Chancery Division on Tuesday. an appli- 
cation was made for the reduction of the company’s capital by 
£1,371,000. The reduction was granted. 

CITY OF LONDON ELECTRIC LIGHTING.—The dividend 
upon the 6 per cent. preference shares for the half-vear to 
June 30th is announced, in addition to a 5 per cent. dividend 
for the half-year upon the ordinary shares. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA 
TELEGRAPH CO.—An interim dividend of 2s. 6d. per share for 
the quarter ended March 31st, 1907, has been declared. 


EASTERN TELEGRAPH CO.—The quarterly dividend of 34 
per cent. per annum, less tax, on the preference stock, and 1j per 
cent. on the ordinary stock for the quarter ended June 30th, 
1907, has been declared. 


ELECTRICAL POWER STORAGE.—A dividend of 6 per 
cent. on the ordinary shares for the year ended May 5315, 1907, 
has been recommended. 


О. C. HAWKES.—A dividend of 5 per cent. per annum on 
the preference shares for the six months ended June 30th, 1907, 
has been declared, and an interim dividend of 5 per cent. per 
annum on the ordinary shares. 


LANCASHIRE DYNAMO AND MOTOR.—An issue of 
£50,000 5 per cent. first mortgage debentures at par 1s announced. 
The whole of the debentures now offered will be redeemable in 
1927, but the company reserves the right to pay off all or any 
at £103 per cent. at any time after June 20th, 1912. 


MARCONIS WIRELESS TELEGRAPH.--The following 
circular has been issued to the shareholders :— The Select Com- 
mittee of the House of Commons appointed to consider the 
Radiotelegraphic Convention signed at Berlin on November Jrd, 
1906, ahd to report what, from the point of view of national 
and public interests, would, in their opinion be the effect of the 
adhesion or non-adhesion of this country to the convention, have 
not yet presented their report. Your company's interests and 
policy are materially affected by this matter, and, while it relies 
upon its contracts with the Government departments, it is 
thought undesirable to make a full statement to the shareholders 
with regard to a question which is still under consideration by 
the Select Committee. The directors, therefore, in consultation 
with some of the largest shareholders, have decided to postpone 
the general meeting until the intentions of his Majesty’s Govern- 
ment with regard to th's matter are known. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND 
POWER CO.—A circular has been issued to the shareholders 
and debenture stock holders offering for subscription a further 
550.000 4j per cent. first mortgage debenture stock at £102, and 
a further £50,000 7 per cent. cumulated preference shares of £1 
each at 22s. 6d. The debenture stock is redeemable at par on 
July ist, 1931, or after 1915, at six months’ notice, at 110 per 
cent. The object of the new issue is to provide for the new 
power plant at Blackwall Point, which is now working, and 
generally to meet the continued expansion of the company's 
business. 


VICKERS, SONS, AND MAXIM.—A dividend of one shilling 
per share on the ordinary shares, free of tax, has been declared. 


An Echo of the Marylebone Arbitration. —In the High Court of 
Justice on the 28th ult. was commenced an action for libel by | 
Messrs. Clarkson, Greenwell, and Co., solicitors, against Mr. 
John Lewis, a member of the Marylebone Council, and a repre- 
sentative of that borough on the London County Council. It 
was allezgl that the defendant had circulated a libel upon the 
plaintiffs in the form of a circular containing mis-statements in 
respect to the plaintiffs’ professional management of the Vestr: 
of Marylebone's application for a Provisional Order in 1897. A 
very large amount of evidence was heard, and in the end the 
special jury found for the plaintiffs, and assessed the damages 


at £5.000. Judgment was given by the Lord Chief Justice 
accordingly. 


— 


Telegraph (Money) Bill.—The second reading debate on this 
Bil commenced on Friday. June 2lst (see ELECTRICAL 
ENGINEERING, June 27th, p. 1112), was resumed on Friday last. 
Complaint was made by several speakers that it was not clearlv 
stated in the Bill whether the £6,000.0C0 authorised by the Bil! 
was for the telegraph or telephone service, or in what propor- 
tion it was to be expended upon the two systems. The method 
of account keeping of the two services was also criticised. The 
Postmaster-General said in future accounts he would distinguish 
the figures for the two services. In reply to remarks with regard 
to the continued loss upon the telegraph svstem, he attributed 
this to the purchase price of the original telegraph system 
being excessive, but this purchase took place in accordance with 
a renort by the House of Commons. The present Bill was 
merely a continuation Bill to enable the carrving on of the 
telephone service until the National Co. was purchased in 1911, 
and the money would be raised bv loans as required. With 
regard to the revision in subscription rates bv the National 
Co., which benefitted the small user at the expense of the large 
user, he hoped the debate would impress upon members of 
Parliament that the service must be carried on at a profit. and 
that they would not trouble the Postmaster-General with depu- 
tations to reduce the rates. 

Mr. Harold. Cox’s amendment was withdrawn, 


and after 
further discussion, the Bill was read a second time. à 
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SUMMARY 


Mr. Haypn Harrison writes in our Correspondence 
columns, disagreeing with several points in Mr. 
KENELM EpGcUMBE'S article on the comparison of street 
illumination published in our last issue. He urges that 
one should refrain from using lamps which give exces- 
sive illumination at one point simply because the 
average illumination is high, and he defends the use 
ofa photometer screen used at an angle of 45°, instead 
of horizontal. He also expressed himself in favour of 
the '' flicker ’’ photometer, and suggests corrections to 
some of Mr. EpGcuMmBE’s figures. (Page 50.) 


Mr. Т. P. Win«snuunsr, of Derby, and Alderman W. 
Bruce, of Sunderland, write with regard to our edi- 
torial note last week on the action of the Local Gov- 
ernment Board in insisting that ‘‘ direct’’ labour on 
constructional work in connection with municipal elec- 
trical undertakings should be paid out of revenue. 
They complain particularly that the action of the Board 
is retrospective and in some cases inconsistent. (Page 
90.) 

À DESCRIPTION of the telephone installation and wire 
plant for the timing arrangements on the Brooklands 
motor track is published on page 51. 


THE report of the Board of Trade upon the applica- 
tions during 1906 under the Electric Lighting Acts 
shows a considerable falling off in number. (Page 51.) 


THE report of the House of Commons Committee on 
the Radiotelegraphic Convention was presented to the 
House on Monday. At the moment of going to press 
it was not obtainable from the Government printers, but 
we give some particulars of the contents which were pub- 
lished in the Times on Thursday. According to our 
contemporary, the Committee recommend, by a ma- 
jority of one, the ratification of the Convention, and 
agree to the principle that the Marconi Company might 
have a claim to receive compensation from the Govern: 
ment. (Page 52.) 

TuE report and accounts for the Manchester Cor- 
poration electricity supply undertaking show a consider. 
able reduction in the costs, as against last year. 
The total costs per unit, not incuding capital charges. 
have now fallen to 071914. per unit sold. The addi- 
tion of all capital charges brings this figure up te 
1:629d. The total works costs, exclusive of manage- 
ment, but including distribution costs, are only 0544. 
per unit sold, and the cost per unit generated at the 
Stuart Street Station (excluding distributing and man- 
agement costs) was 0'242d. (Page 53.) 

SOME experiments have been carried out in America 
bv Mr. G. W. PICKARD, upon the use of closed un- 


earthed circuits for the reception of ‘ wireless’ 
signals. (Page 54.) 
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Tue report made by Major PRINGLE of the Board of 
Trade, on the recent tramear accident at Carshalton, 
examines the circumstances in considerable detail. 
The car in question was overloaded, especially on the 
upper deck, anl it left the rails and overturned on a 
curve of 55 ft. radius near the bottom of a gradient. 
Major PRINGLE calculates that, at a speed of about 18 
miles an hour, on a curve of this radius, a car loaded 
as this one was, is on the point of overturning, entirely 
from the effect of centrifugal force, and that the limit 
of safe speed would be five miles per hour. A Board 
of Trade compulsory stop shortly before the curve was 
disregarded, and the speed of four miles per hour 
prescribed by the Board of Trade regulations was 
exceeded, although Major PRINGLE is of opinion that 
the actual speed attained was not in itself sufficient 
to cause the overturning. The conductor, being ner- 
vous at the speed, had applied his hand-brake without 
a signal from the driver requesting him to do so, and 
had locked the wheels, and this, Major PRINGLE con- 
cludes, was the actual cause of the disaster. (Page 
дә.) 

Some figures have been recently put forward by the 
manufacturers of the '* Moscieki ’’ condensers, to show 
the saving that can be obtained by their use for the 
improvement of power factor on supply systems. 
(Page 57.) 

Pnor. G. KaPP, in an original communication sub- 
mitted to the Institution of Electrical Engineers, de- 
scribes a method of plotting the hysteresis loop for iron 
which may be applied to transformers. Тһе method 
depends upon noting the form of time-current curve 
after a sudden reversal of E.M.F. applied to a coil 
surrounding the iron to be tested. (Page 58.) 


THE report of the proceedings during 1906, under the 
Light Railways Act, 1896, gives some comments upon 
the working of the Act, during the ten years it has 
been in force, special attention being called to the 
great falling off in the number of applications during 
recent years. (Page 60.) 


IN an illustrated description of the works of the 
Sandycroft Foundry Company, near Chester, attention 
is specially drawn to some improved types of induc- 
tion motors. Other articles described comprise liquid 
starting rheostats, rock drills, and magnetic separa- 
tors. (Page 01.) 

It will be remembered that at one of the meetings 
of the Engineering Conference it was stated that at the 
new docks at Cardiff electricity had been adopted for 
working the new cranes, notwithstanding the existence 
of a large hydraulic system. A description of these 
eranes is given in this issue. (Page 70.) 

A RECENT patent granted to Dr. Martin KALLMANN 
describes how the large positive temperature resistance 
coefficient of iron wire may be used for the pre- 
vention of sparking at switch contacts. When the 
switch is opened it is shunted by an iron resistance, 
which, when cold, is of small resistance value, but 
rapidly rises to a high value; and the small remaining 
current is then broken at another contact. (Page 71.) 


AT Olympia, during the present week, a '' Business 
Exhibition" is being held, at which the applications 
of electricity in business routine and in the equipment 
of oflices is inadequately represented. (Расе 72.) 

WE give the clauses of the new Patents and Designs 
Bill, as revised by the Standing Committee of the 
House of Commons, which are of interest to our 
readers. Notices of further amendments have been 
viven when the Bill again comes before the House of 
Commons. (Page 73.) 

Unper “ Electrochemistry ’’ is given an interesting 
abstract of the contribution of Prof. EpGar F. SMITH to 
the American Electrochemical Society upon advances in 
electrochemical analysis, particularly in connection with 


rapid deposition. At the same meeting Prof. PARKER 
read a paper upon the Helion lamp, which is abstracted. 
We also give a short account of the Colby induction 
furnace, and of the patent of Mr. CowPER-COLES in con- 
nection with magnetie ore separators. (Page 75.) 


STATISTICS published by the American National Elec- 
tric Light Association show that 1°8 per cent. of the 
fires in New York are attributed to electrical origin, 
as against 10°9 per cent. due to gas. (Page 75.) 


THE Commission appointed under the new '' Public 
Utilities " Law, in New York, will have wide powers 
to control the operations of electric tramway and elec- 
tricity supply companies. Meter inspectors will be 
appointed, and the maximum allowable inaccuracy in 
meters is 4 per cent. (Page 75.) 


Охрев '' Electrical Science’’ there is noticed an 
experimental investigation of the photometric errors 
that may arise in the method of measuring the mean 
horizontal candle-power, by rotating the lamp about 
its axis; there is also a note on the effect on the mag- 
netic properties of a magnetic alloy of heating and 
quenching the alloy at various temperatures. In the 
papers abstraeted in the Continental Section PELLAT 
gives a direct evaluation of the charge and radius of 
an electrolytic ion, WEsENDONCK deals with various 
devices for increasing the length of a spark, Docrio 
deals with the duration of emission of cathode and 
Röntgen rays, and Wogan determines the diffusion con- 
stants of a number of metals in mercury. (Page 76.) 

THE new patent specifications published last Thurs- 
day include an unusually large number of considerable 
electrical interest. We give an abstract of three speci- 
fications by H. Leitner, dealing with the control of 
motor-generators fed from a supply having variable 
voltage. Dr. MrinnEap is the patentee of devices in 
connection with the guidance of Hertzian waves; and 
the firm of C. Lorenz describes a system of selective 
signalling for party line telephones. The British 
Thomson-Houston Company, in another specification, 
give the design of an induction alternator specially 
arranged to give one cycle per revolution; and E. 
SCHATTNER has patented the use of metallic foil paper 
charts in conjunction with a platinum current-carrying 
stylus for recording instruments. Among expiring 
patents this week is one in the name of KELLNER, which 
covers an electrolytic process for the manufacture of 
ammonia and other products. (Page 77.) 

Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received and Accepted, Prospec- 
tive Business, and other Notes will be found on pages 
78—84. 


MAJOR PRINGLE’S report upon the overturning of a 
tramear at Carshalton, on Easter Monday last, confirms 
our original opinion that skidded wheels, on a 
falling gradient, brought about the disaster. The 
fuller evidence now available, including that given at 
the inquests on the passengers killed, goes to show 
that the overturning of the car was mainly or entirely 
due to centrifugal force, from excessive speed on the 
curve. Whilst there is the usual conflict of evidence 
as to the rate of speed at which the car descended 
Park Lane, there is sufficient from eye-witnesses and 
passengers to show that it attracted their attention as 
excessive. The positive statements of this character 
made by Dr. Хоксотт and Mr. Gower outweigh any 
number of negative opinions, expressed by various pas- 
sengers, that the speed was nothing unusual; and the 
extraordinary aetion of the conductor in running down 
from the top deck and applying the rear brake, without 
a signal from the driver, is quite convincing on this 
important point. This irregular action was contribu- 
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tury to the accident, because it skidded the wheels 
bevond the driver's control, and so crippled both the 
wheel-brakes and the rheostatic brakes. But it may 
be fairly doubted whether the driver could have pulled 
the car up sufficiently to get round the curve safely, 
in the short distance and few seconds left him, after 
the conductor put the brake on, had he retained full 
control. The actual speed at that moment, the true 
distance available, and the state of the rails as regards 
available braking power, would have to be known to 
permit of an answer to the problem, and on these 
elements there are only opinions available. The con- 
duetor thought the speed reached fourteen miles an 
hour, and said that it was higher than he had ever 
known it. There is reason to think that this is an 
under-estimate, for fourteen miles an hour can hardly be 
outside any conduetor's experience, especially on such 
a semi-rural line as that from Croydon to Sutton. 
Major PRINGLE concludes that the car entered the 
curve at & higher speed than the four miles an hour 
authorised by the regulations, or justified by the super- 
elevation, and that the overturning of the car was 
partly caused by the wheels being locked by the appli- 
cation of the brake blocks. As to the speed, we quite 
azree, but fail to follow the Major’s detailed hypothesis 
of the flange binding of the skidding wheels, and the 
subsequent tilting of the car by the sideways lurch of 
me live load. The two outside wheels of the car were 
chamfered off across the flats, the chamfers extending 
о the flanges, and curved on the outer side. The 
granite setts bore one scar, from about the middle of 
the curve to the near rail of the other track. These 
two pieces of evidence show that the car tilted as it 
rounded the curve, that by about the middle (40 ft. 
from the tangent point) the flanges of all four wheels 
were lifted clear of the rail grooves, and that the car 
skated on the two cuter wheels, turning over as it 
went, as shown by the curving of the chamfer, until 
it fell. The conclusion is that it overturned by centri- 
fural force, due to excessive speed, the locked wheels 
assisting to increase the overturning pressure. That 
the truck could have stopped, and then sprung forward 
in a line tangential to the curve, as supposed by MAJOR 
PRINGLE, We cannot credit. The check spoken to by 
the driver is quite consistent, in fact, a necessary 
incident of the centrifugal hypothesis, for the speed 
along the rails naturally diminished as the kinetic 
energy was taken up in tilting the car. As MAJOR 
PRINGLE states, a speed of eighteen miles per hour 
would overturn the car on the curve, with the assumed 
loading and position of centre of gravity. The evi- 
dence, properly weighed, suggests to us that the actual 
speed was very little, if any, below that mentioned. 
The driver is properly blamed for attaining an exces- 
sive speed down Park Lane, and the conductor for 
using the rear brake with excessive force. But the 
eonductor's real fault was in applying the brake at all 
without a signal from the driver, a direct breach of his 
standing orders. 'The paralysis of braking appliances 
by the skidding of wheels has accounted for most of 
the serious tramway accidents in the past, and it is 
a question whether brakes, independent of wheel rota- 
tion, should not form part of the equipment of all cars 
working over lines on which there are gradients capable 
of producing dangerous acceleration. The lengths and 
curvatures, as well as the inclinations, must be taken 
into account, and also the type and possible loading 


.of the ears in use. 
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Our readers are aware that the 
whole question of tramway brakes is now under the 
consideration of strong committees of the Tramway 
Associations, and we have no doubt that effective 
suggestions for brake equipment and use under varying 
conditions will shortly result. 
p ee 

SoME information was given in a letter to The Times 
on Saturday last, about the proposed School of Engin- 
eering at Oxford. Those who fear, and not without 
reason, that there is a danger that the older Universi- 
ties are being tempted to compete with the new ones 
in teaching trades and businesses, may be re-assured, 
if this information is correct, that no such project is 
intended. It is plainly stated that the new chair is 
to be one of engineering science, and not of engineering. 
Those who want to learn from leetures and techno- 
logical workshops, how to make switches, have plenty 
of institutions and colleges to choose from. The 
analogy with medical science is a good one. А Univer- 
sity can give a high training in the diverse branches 
of science, which are the foundation of the profession 
of medicine, without offering facilities for walking the 
wards of a great hospital, or witnessing operations in 
its theatre. That must come later. 1% is proposed to 
start an engineering labcratory, but a clear distinction 
is made between this and a workshop. Such a labora: 
tory should serve to illustrate the practical applications 
of the professor's teaching, but should not be used for 
learning how to chip and file, and for the making of 
that nicdel engine or bicycle motor so well known in 
college workshops. It must be hard work for a pro- 
fessor who tries to teach a class how to design switch- 
boards, to keep himself up to date; but the task of a 
teacher of engineering science, in choosing those parts 
of physics, mathematics, and other subjects which 
form the basis of engineering, is no less easy. 
The teaching of the scientific principles underlying the 
subjeet of mechanical engineering is no new thing at 
Oxford. These have been taught for many years in & 
modest way, but in the true University spirit, by the Rev. 
F. J. Jervis-Ssmirn, at the Millard Laboratory. The 
vacations at Oxford, which seem to hard-working out- 
siders so ridiculously long, will give ample opportunity 
to students for coming into touch with practical exam- 
ples of engineering practice. The necessity of a sound 
education as a basis of the training of engineers was 
happily emphasised in the speech which the KING 
delivered at Bangor, on Tuesday, on laying the first 
stone of the new building for the University College of 
North Wales. In the course of his speech His MAJESTY 


„Баі: I feel confident that increased efficiency will 


result from the facilities afforded by the commodious pre- 
mises of which I am to-day about to lay the first stone. 
Competition in every branch of industry, especially in 
those branches which depend largely on science 
and art, is in these days severe, and it must 
be met by increased application and iniproved methods. 
The world is, I believe. better for such competition, 
but it behoves individual nations to use every possible 
effort to hold their own in the struggle. For this pur- 
pose higher education is an absolute necessity. How- 
ever brilliant a man's natural talents may be, he is 
greatly hindered by the want of early training. and, 
as a rule. only those who have enjoyed a good education 
are capable of acquiring such proficiency in any branch 
of study as will enable them to sueceed. ”? 
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CORRESPONDENCE 
THE COMPARISON 


OF STREET ILLUMINA- 
TION. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR :—As Mr. Kenelm Edgeumbe, in his valuable 
article on ‘s The Comparison of Street Illumination,” 
which appeared in your issue of July 4th, criticises 
certain views I have propounded on the subject, I 
trust that you will be able to find room in your inter- 
esting journal for me to give my reasons for holding 
these views. 

In the first case, Mr. Edgcumbe objects to my sug- 
gestion that the minimum illumination found in any 
given street should be regarded as the criterion of the 
efficiency of the lighting, on the score that it does not 
agree with the '' esthetic side, which is by no means 
less important than the scientific, and since it is the 
man in the street who pays the bill, his views have 
to be considered.” I should like to ask Mr. Edgecumbe 
why the same mystie gentleman obtains and pays for 
scientific advice if he only intends to disregard it in 
favour of his wsthetic views; and, also, whether it is 
worth while to have photometers at all if the measure- 
ments obtained by their use are to be so grouped and 
averaged as to fall in with these esthetic views. If 
the wsthetic side of the ‘‘ man in the street” has to 
be pandered to, let us do it by painting the posts in 
accordance with his ideas, and erecting brackets and 
fittings which he considers artistic; but, for the sake 
of the general publie, let us refrain from using lamps 
which will result in excessive illumination at one point 
and darkness at another, simply because the average 
illumination is high. 

Mr. Edgcumbe also thinks it unfortunate that I 
should use a screen in my photometer which has an 
angle of forty-five degrees; and, as I used a Trotter 
photometer having a horizontal screen for several years, 
it would probably be well to point out some of the 
reasons I abandoned it finally in favour of a photo- 
meter having a screen at this angle. Fig. 17 of Mr. 
Edgeumibe's. article, which represents by far the mcst 
common type of street illumination found in this 
country, gives a good example of the disadvantages of 
using a horizontal screen. If the lamp was, say, eleven 
fect high, and the photometer screen four feet from the 
ground, and at a distance cf forty feet, the cosine of 
the angle of incidenee would be such that, if the screen 
were one degree out of the horizontal level, there would 
be an error of seven per eent.; whereas, with a sereen 
at forty-five degrees, the error would опу be three 
per cent. for the same deviation, and the illumination 
of the screen would be about five times greater, and, 
therefore, more accurately measured and less liable to 
error through careless levelling. It will be noted that 
] have cnly considered. the illumination derived from 
one lamp; but the lamps being 120 ft. apart, the 


one af a distance of 80 ft. would not measurably affect 


the illumination on a horizontal screen. 

I cannot understand Mr. Edgcumbe concerning the 
“flicker? photometer not being as sensitive as could 
be desired with low illumination. I have found it more 
sensitive than a stationary screen; and the fact that a 
flicker head can be used either way, and nearly every 
observer obtains closer readings when it is rotating, 
is in itself sufficient proof of this. When measuring 
illumination derived from different coloured lights, the 
application of Crova's law, and the use of coloured 
screens, appears to me to be unnecessary, and more 
likely to lead to error than a simple device like the 
flicker head. 

As regards the actual figures given by Mr. Edg 
cumbe, those in Table I., relating to watts consumed 
by Tantalum and Osram lamps, have evidently already 
been multiplied by 2. therefore that factor has been 
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inadvertently repeated. But this table, and the others 
referring to lamps with Reason fittings, appear to me 
to be misleading, because the same type of fitting can- 
not have been used in all cases. The hollow, hemi- 
spherical, silvered reflector fitting, sold by the Reason 
Manufacturing Co., under license from me, can only 
be used with lamps which burn in a vertical upright 
position; whereas the Osram lamps will only burn in 
a vertical pendant position. The only reflectors I have 
seen with lamps of this type have probably less than 
half the etliciency of the others; and this is shown by 
Mr. Edgeumbe’s figures, for if the reflectors were 
left out, the Osram lamps would have given 88 candle- 
power for a consumption of 105 watts, and the Tan- 
talum lamps 44 candle-power for a consumption of 
81.5 watts, which makes the Osram lamp fifty per cent. 
more efhcient than the Tantalum. But Mr. Edg- 
cumbe’s figures show the Tantalum lamp to be fifteen 
per cent. more efficient than the Osram, thus showing 
that the reflectors had not the same efficiency, though 
classed under the same name. 

Trusting that Mr. Edgcumbe’s valuable addition to 
our knowledge on this subject will result in your 
numerous readers taking more interest in photometry 
and the lessons it teaches, and apologising for using so 
much of your valuable space, 

Yours faithfully, 


Haypnx Harrison. 
11, Victoria Street, 
Westminster, S.W. 
July 8th, 1907. 
— —— «»».———— 


THE LOCAL GOVERNMENT BOARD. 


To the Editor of ELECTRICAL ENGINEFRING. 


Sik:—In your issue of the 4th inst. you express an 
opinion that the refusal of the L.G.B. to allow wages 
of men engaged on new works to be eharged to capital 
hardly constitutes a real grievance. I would like to 
point out that wages constitutes a very important item 
in all new work, and appears to me quite as legitimate 
a charge upon the capital account as is material. The 
L.G.B. appear to regard it as such if the work is done 
by a contractor, and the only reascn that you suggest 
is that some local authorities may charge wages for 
repairs and maintenance to capital account, but the 
innocent should not be punished for the guilty. The 
L.G.B. have experienced and properly qualified inspec- 
tors who, before a loan is granted, hold enquiries, and 
they could easily assure themselves that wages for 
repairs were not being charged to capital. 

There is also another grievance, viz., that the L.G.B. 
are making this regulation retrospective, which will 
interfere seriously with the accounts for some years 
past, and bring a heavy charge on a single year's 
revenue. 

In eonclusien, considering the representative char- 
actor of the I. M.E.A., I think we had a right to expect 
that our repeated applications for an interview should 
have been conceded by the President of the L.G.B. 

W. BRUCE. 

Sunderland, July 6th, 1907. 

— —— «»»————— 


To the Editor of ELECTRICAL ENGINEERING. 


Уін: Your note in your issue of July 4th, on the 
action of the Local Government Board in regard to work- 
men's wages, calls for some comment. I will say at 
once that, in my opinion, the Board is justified in its 
new policy of exercising a more strict supervision of 
municipal borrowings generally. Local inquiries have, 
until recently, been little more than a formality, and 
my experience is that, while full details of new appli- 
ations for loans have been asked for and supplied, 
the Board has not called for a гила account of how 
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Ше previous loan has been expended, and in сопве- 
quence it has, I believe, been а not infrequent occur. 
*nce for money borrowed for one purpose to be spent 
*r another, and therefore, for the credit of municipal 
dectrieal engineering we cannot but agree that a more 
Snngent supervision is advisable. 

The awakening of the Board under the new régime, 
however, has been accompanied by the imposition of 
many restrictions, the cumulative effect of which is 
likely to prevent many of us making a profit at all, 
but I will confine myself to ihe one point raised in 
sour editorial note. 

The statement of the President of the Board, pub- 
ісу made on more than one occasion, that he is 
anxous to encourage the direct employment of labour 
ty municipalities, accompanied by the instruction to 
pay all our workmen engaged on new construction work 
vit of revenue account, is nothing short of an insult 
our intelligence. Наа the Board been merely un- 
ssmpathetic we could have at least understood the 
jusition, but its attitude is also unfair and inconsistent. 
lu one town which I could mention not only have 
workinen's wages been disallowed on the last loan, but 
previous loans which had been sanctioned have been 
reopened, and wages amounting to thousands of pounds 
which had been paid years ago, deducted from the 
sanetion. 

In the case of Mansfield, the amount provided for 
chotruction wages was disallowed, but, after persistent 
az'ation, а loan for wages was allowed, the period for 
riatinent being ten years. This appears to me a not 
uwteascnable course, but if applied to Mansfield, why 
пето other towns? 

In our own case at Derby, we have had to pay the 
vin of £650 for construction wages out of our revenue 
account, for the financial year just ended; this, coupled 
аһ several other usual and reasonable capital pav- 
ments, which have been disallowed, makes it exceed- 
ллу dithcult to make a profit at all, after making a 
Ji per cent. contribution to our sinking fund. 

It is obvious, therefore, that municipalities will be 
driven to resort to devices such as discharging their 
old and experienced hands, and treating them as casual 
exteovees, and have the work done by contract at an 
Increased cost of about 20 per cent., or contracting 
with the men themselves to carry out the work at a 
fixed price. 

The whole situation, from the municipal engineer's 
pünt of view, is thoroughly unsatisfactory, and cannot 
tit have an unfavourable influence upon the cost of 
кеи у supply throughout the country.—I am, Sir, 

Yours faithfully, | 
T. P. WILMSHURST. 
Derby, July 8th, 1907. 


THE TELEPHONE AT THE BROOKLANDS 
MOTOR TRACK 


HE July issue of the National Telephone Journal gives 
some interesting particulars of the telephonic installation and 
"€ wire plant for the timing arrangements at the Brooklands 
Motor Track, upon which Mr. S. F. Edge established his now 
íar.ous 24 hours’ record. 
it was not until June Ist that the National Telephone Com- 
залу Guildford district оћсе was notified that the company's 
tender for the work had been accepted, on condition that the 
iastailation. should be finished by June 15th. As the work 
required involved the installation of over 50 miles of wire and 
the construction of nearly four miles of pole line, carrying from 
5 to 40 wires, and the provision of numerous plug boxes and 
«ther terminals at different points round the course and in 
'bfierent parts of the club buildings, it may be imagined that 
‘ery strenuous efforts were required to do the work within the 
time set. Even if the construction gang had had full possession 
of the ground it would still have been rapid work, but as a 
matter of fact the construction work on the course was still 
p"^eeding actively and the contractor’s light railway was doing 
'6ntinuous service; the telephone poles had to be erected within 
a few feet of the light railway track, and the foreman of each 


gang was supplied with a red flag and a whistle, in order to 
protect his gang and to prevent accidents from collisions between 
the ballast trains and the poles. 

The outside construction work was divided into three sections, 
on each side of which was placed a gang composed of one foreman, 
four wiremen, and six labourers; on the last four days, when 
all the pole work had been done, an additional wiring gang was 
employed. During the whole time work was carried on con- 
tinuously each day from 6 a.m. to 9 p.n. If it had not been for 
the long hours of daylight it would hardly have been possible to 
complete the work in the short time allowed. The erection of 
tne pole lines was considerably complicated by the large number 
of stays rendered necessary by the curves ot the track, a large 
section ot the line, in tact, being built on a continuous curve. 
As the track could not be crossed by open wires, it was necessary 
to lay cables under the concrete suriace and through subways 
at five points, the cables thus used varying in size from 7 up 
to 25 pairs; this large use of cables involved a considerable 
amount ot pot-head work, which, as 15 well known, is work that 
cannot be rushed. 

The whole system of wires is concentrated at an iron frame- 
work fixed to the side of the club building. The outside wires 
are here cross-connected to a 50-pair dry-core leading-in cable, 
which is carried direct to a 40-line central battery switchboard 
in the official part of the building. A complete power plant 
has been equipped, with a 24-volt battery charged by a 
generator driven by a 5 horse-power Crossley gas engine, which 
also serves to work the air compressor for the pneumatic tubes 
between the postal telegraph oftice on the course and the sub- 
otlices in the grand stands. 

Besides the various telephones at fixed points in the stands 
and different rooms of the club building, among which there is 
a room specially for the use of the King, telephones are placed 
at seven sentry boxes set at regular intervals on the course, 
and there is a separate omnibus circuit equipped with 32 plug 
boxes which completely encircles the course; there is also an 
alarm circuit for ringing loud alarm bells in case it is necessary 
to stop a race in progress, and there are four circuits for 
automatic timing apparatus. This apparatus has not yet been 
installed ; its purpose is to give an exact record of the moment 
a car passes certain fixed points on the course, thus timing the 
speed of a car beyond dispute. 

The sentry boxes, or observation posts, are erected on plat- 
forms close to the edge of the course and have glass sides, giving 
the observer a clear view in all directions. Each observer at 
these posts has a telephone desk instrument, forming part of the 
general system, and above is placed a large alarm bell connected 
in series with the rest of the alarm bells round the track. Al] 
of these alarm bells can be rung simultaneously from the central 
office in the event of it being necessary to stop the whole of 
the cars in a race owing to an accident having happened at 
any part of the track. The 32 plug boxes on the auxiliary 
circuit are an additional safeguard to enable official patrols 
carrying portable telephones to give notice of any accident. 
Adjacent to each observation post is a platform on to which a 
damaged car can be lifted by a breakdown gang specially trained 
to the work, and in this way it is proposed that cars which 
become disabled in a race shall be removed from the track within 
a few minutes after notice of an accident is telephoned to the 
central оћсе. 

The whole of the work of installing the lines and apparatus, 
of which the above notes give a very inadequate description, 
was carried out under the superintendence of Mr. W. E. Potter, 
district manager, and under the immediate charge of Mr. J. 
Stuart Best, local manager, Guildford, who are both to be 
congratulated on the energy displayed in completing such a 
complicated installation in such a very short space of time. It 
may be added that the company has erected a direct private line 
from the Brooklands racecourse to the Brooklands Automobile 
Racing Club office in Regent Street. 


ELECTRIC LIGHTING ORDERS IN 1906 


HE annual report respecting the applications to and pro- 

ceedings of the Board of Trade under the Electric Lighting. 
Acts, 1882 to 1902, during 1906 shows that of the 35 applications, 
16 were made by local authorities and 17 by companies or per- 
sons. The orders granted have been submitted to Parliament 
as follows :— 

Electric Lighting Provisional Order Confirmation Bill, No, 1.— 
Aston Manor (Extension). Chesham (Amendment), Hipperholme 
(Amendment), Lytham, Newark (Amendment), Penrith. (.Amend- 
ment), Pontefract, Stockport (Amendment). 

Electric Lighting Provisional Order Confirmation Hill, No. 2.— 
Cork (Rural). 

Electric Lighting Provisional Order Confirmation Bill, No, 5.— 
Castleford, Egham, Formby, Grimsby (Extension), Liversedge. 
Maldens and Coombe, Mansficid (Extension to Mansfield Wood- 
house), Paignton, Selby, and Stoke-upon-Trent (Extension). 
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Electric Lighting Provisional Order Confirmation Bill, No. 4.— 
Arbroath. | | | 

Electric Lighting Provisional Order Confirmation Bill, No. 5.— 
Minehead and Dunster, Rhymney Valley, St. Albans and Dis- 
trict. | 


Applications in respect of Orders for Burnham (Somerset), . 


Chesham, Govan (Extension), Hindley, Rawtenstall and Worsley 
were not proceeded with by the promoters. An application by 
the Birmingham and Midland Tramways Co. in respect of Smeth- 
wick is still under consideration. 

Orders were refused in the following cases :—Henley-on- 
Thames (Mutual Electricity Supply Co.), Bermondsey (Borough 
Council in respect of area already supplied by a company), 
Falkirk, Grangemouth, Denny, &c. (Scottish Central Electric 
Power Co.). | 

Since the date of the last report the undermentioned Orders 
have been transferred :— 

Airdrie Burgh Electric Lighting Order, 1898, to the Coat- 
bridge and Airdrie Electric Supply Co., Ltd. 

Blaydon Electric Lighting Order, 1902, to the County of Dur- 
ham Electrical Power Distribution Co., Ltd. | 

Cannock Electric Lighting Order, 1901, to the Shropshire, 
Worcestershire, and Staffordshire Electric Power Co. 

Coatbridge Electric Supply Order, 1890, to the Coatbridge and 
Airdrie Supply Co., Ltd. 

Edmonton Electric Lighting Order, 1902, to the North Metro- 
politan Electric Power Supply Co. 

Eston Electric Lighting Order, 1902, to the Cleveland and 
Durham County Electric Power Co. | 

Foots Cray Electric Lighting Order, 1901, to the Foots Cray 
Electricity Supply Co., Ltd. 

Horsforth Electric Lighting Order, 1903, to the Electrical Dis- 
tribution of Yorkshire, Ltd. 

Inveresk Electric Lighting Order, 1906, to the Musselburgh 
and District Electric Light and Traction Co., Ltd. 

Kingsbury Electric Lighting Order, 1905, to the North Metro- 
politan Electric Power Supply Co. 

Ludlow Electric Lighting будет, 1905, to the Ludlow Electric 
Light Co., Ltd. 

Ormesby Electric Lighting Order, 1900, to the Cleveland and 
Durham County Electric Power Co. 

Rawmarsh Electric Lighting Order, 1898, to the Mexborough 
and Swinton Tramways Co. 

Redcar Electric Lighting Order, 1900, to the Cleveland and 
Durham County Electric Power Co. 

Stourbridge Electric Lighting Order, 1899, to the Shropshire, 
Worcester, and Staffordshire Electric Power Co. 

Stratford-upon-Avon Electric Lighting Order, 1901, to the 
Stratford-on-Avon Electricity Co., Ltd. 

Swanage Electric Ligbting Order, 1906, to the Swanage Elec- 
tricity Supply Co., Ltd. 

Swinton Electric Lighting Order, 1899, to the Mexborough and 
Swinton Tramways Co. 

Tamworth Corporation Electric Lighting Order, 1904, to the 
Shropshire, Worcester, and Staffordshire Electric Power Co. 

Tottenham Urban District Electric Lighting Order, 1902, to 
the North Metropolitan Electric Power Supply Co. 

Wellington (Salop) Electric Lighting Order, 1901, to the 
Shropshire, Worcester, and Staffordshire Electric Power Co. 

Wembley Electric Lighting Order, 1906, to the North Metro- 
politan Electrical Power Distribution Co., Ltd. 

Since 1882 the Board of Trade has received 1,288 applications, 
and, of the 1,030 Orders granted, Parliament has confirmed 1,013. 


RADIOTELEGRAPHIC CONVENTION, 1906 


EVERAL statements have been made during the past week or 

two concerning the report of the Select Committee of the House 
of Commons, which was appointed some months ago to inquire 
into the desirability or otherwise of Great Britain ratifying the 
Wireless Telegraph Convention signed in Berlin last autumn. 
As a matter of fact, the committee's report was only presented 
to the House on Monday of this week, and has been ordered to 
be printed. At the time of going to press the official report 
is not obtainable, but we give below a statement published in 
The Times of Thursday, which purports to give the main 
feature of the report. The account states that the main feature 
of the report is the expression of opinion contained in its con- 
cluding paragraphs that the effect of the adhesion of this 
. country to the Convention would be advantageous to national 
and public interests, and that non-adhesion would be seriously 
detrimental to those interests. The report deals at some length 
with the relations subsisting between the Government and the 
Marconi Company. The committee recognise the valuable work 
which has been done by the Marconi Companv as the pioneers 
of practical wireless telegraphy: but they see no reason to 
apprehend that the obligations of the Convention, if faithfully 
carried out bv all concerned, will prove injurious to the Marconi 
Company. ‘They consider, indeed, that the Convention will be 
to the ultimate advantage of Marconi’s; but if, on the other 
hand, it is found by practical experience that the companv are 
injuriouslv affected, the committee recommend that they should 
be treated with a generous consideration to which thev have, 
however, no equitable claim. In all cases of legislation in the 
public interest, and where damage can be shown to accrue to 


private interests, something in the nature of compensation is 
granted. ln this instance the committee do not believe, looking 
at the Post Ottice Marconi agreement, that the Marconi Com- 
pany can make any equitable claim. But in view of 
the particular circumstances of the case, the committee recoin- 
mend that, provided tbe Marconi Company loyally co-operate in 
carrying out the Convention and the policy which it represents, 
and in the event of its being shown, under proper conditions 
of audit, that the Marconi Company, during the transition 
period, under the new conditions brought about by the Con- 
vention, have suffered diminution of business at their British 
stations, they should be granted compensation for a period of 
three years from the day of the Convention’s coming into 
operation, and that the compensation should be based upon a 
comparison with the average annual net trattic receipts from their 
British stations during the three years preceding ratification. 

In advising ratification, the committee point out that Great 
Britain took a prominent part in the Berlin Conference, and 
that the Convention was modified in many important respects in 
order to meet her wishes and secure her adherence. If Great 
Britain now refuses to ratify, therefore, doubt would be thrown 
on her sincerity at the Conference, and her action would not 
be regarded with equanimity by other countries. The contrast 
between the attitude of the British Government at the time of 
the Conference and its attitude in refusing to ratify would be 
emphasised by the fact that the next Conference was invited 
to meet in London. The committee add that non-ratification 
would create a direct and powerful motive for the erection on 
foreign territory of stations which will be in no way subject to 
British control in time of war or emergency; that foreign ships 
and coast stations would seriously interfere with British stations, 
for not only will other nations be forced to erect additional 
shore stations, but these stations and the ship stations as well 
would be obliged to use additional energy, and this natural 
interference would very probably be increased by intentional 
actions, and without the Convention British stations would have 
no remedy; that in the absence of international arrangemenis 
and rules for working accounts, collection of charges, &c., the 
development of the service would be seriously embarrassed ; that 
these drawbacks would be specially detrimental to Great Britain, 
owing to the predominance of her maritime interests and her 
geographical position; that, inasmuch as under the terms of 
the Convention the nations adhering are bound to refuse to 
licence on board ship or at shore stations the apparatus of 
any system which declines to accept the principle of inter- 
communication, if Great Hritain refuses to ratify, the Marconi 
apnaratus at present installed at foreign shores or ship stations 
will be removed and its place taken by some system that accents 
intercommunication: and that. if Great Britain does not ratify, 
the Convention will probably be modified by the Powers which 
adhere in a manner injurious to British interests. 


Frankfort Electrical Industry in 1906.—Sir Francis Oppen- 
heimer, in his Consular report, states that the electrical industry 
of Frankfort during 1905 had established a record, exceeding the 
figures of the boom of 1900; but in 1906 a turnover was achieved 
which constituted a fresh record, and went beyond the most 
sanguine expectations. Some of the largest firms have reported 
that the orders booked during 1906 totalled an amount which 
was 50 per cent. higher than that of the previous year. At the 
beginning of 1907 the orders in hand and in sight were alone 
enough to secure another busy year. As a result of the advance 
of the price of copper, products such as covered and uncovered 
wires, dynamo wire, &c., rose 55 per cent. in cost during the 
course of the year. The average increase in the cost of brass 
articles was 25 per cent., and in the case of iron and steel 
articles 10 per cent. Lighting appliances, which had increased in 
cost by 10 per cent. in 1905, were increased in cost by 15 per 
cent. in 1906. Switchboards, indicators, arc lamps, incandescent 
lamps, and insulating wire with rubber covering increased from 
5 to 10 per cent. in their cost of production. Already during 
the middle of the year 1906 the union of German electrical 
firms (Verband deutscher Electricitits-Firmen) had increased its 
selling prices by 10 per cent. In 1906 the price was increased 
by 15 per cent., and at the end of the vear, after repeated 
conferences, an advance of 20 per cent. for 1907 was fixed. 
This should bring the selling price of the larger machines into a 
fair relationship with their cost, but the selling prices of small 
machines still remain unsatistactory—due to the competition of 
a large number of smaller special factories, which are restricted 
in their scope, and are not members of the union. From a 
technical point of view the year brought no great novelties; the 
general aim seems rather to have been development and perfec- 
tion in the paths that had been already opened. Thus, e.g., 
great progress was made in the emplovment of electric power in 
winding and hauling machinery, and especially in machinery 
used in mines and foundries. The progress of electricity for 
use in industrial enterprise continued steadily. High-speed 
motors were also developed and further introduced, and the 
output of turbo-generators increased materially. Export in- 
creased during the vear, but German electrical firms complain 
that the commercial treaties do anything but assist them in their 
foreign dealings, and that the increased export was chiefly due 
to the world hoom. 
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ELECTRICITY SUPPLY AT MANCHESTER 


HE annual report of Mr. S. L. Pearce, chief 

eleetrical engineer to the Manchester Corporation, 
fo the wear ended March 31st, 1907, records the 
completion of several extensions of plant, especially in 
Ше sub-stations belonging to the system, and some 
alterations and improvements to existing plant. It 
wil be remembered that it was decided a short time 


back to transfer the load carried by the Dickinson 


Street Station to the Stuart Street Station, 
the summer months. This has entailed the provision 
oi three new 1,500 kw. motor-converter sets. and the 
necessary 8witch-gear, which are now almost complete, 
» that the steam plant at Dickinson Street will soon 
w able to be shut down. A contract has been placed 
fora new Willans-Siemens 6,000 kw. turbo-alternator for 
the Stuart Street Station, and it is hoped that this 
machine will be running by the end of the present 
year. 


during 


The maximum loads and plant capacities of the 


three stations are given in the table below : — 


Maximum loads in kw. К Normal 


LL plant cap- 
; acity (not 


Station. Lighting Combined | including. 

+ !DB | Traction. simultane. sub-station 
THOSE: ous load. ^ plant). 
D-anson Street 5,878 = = | 8,100 
Fem Street 5,130 2,491 — 7,419 7,200 
start Street 6,000 6,654 12,654 16,500 


The extensions to the Corporation sub-stations, ear- 
red out during the year, amount to plant capable of 
dealing with an aggregate of 2,000 kw., and a further 
24) kw. motor converter is on order. In addition to 
this. the Corporation have erected motor converters of 
a total capacity of 1,900 kw., 
2670 kw. on the premises of certain large consumers, 
and further motor converters and transformers, aggre- 
gating 1,500 kw. and 1,200 kw. respectively, are in 
presress or on order. In connection with these ser- 
vices extensive additional mains have been laid down. 
Six hundred and forty-nine new consumers have been 
connected to the mains during the year, being an increase 
439 оп the corresponding figure for last year, besides 
‘tensions to existing installations on consumers’ pre- 
mises, The new lamp connections are equivalent to 
72372 8-c.p., and the new motor connections to 
124.762 8-c. p. lamps, or a combined total of 8.027 h.p., 
arainst a figure of 4,810 h.p. for last year. The motor 
mring business has again made substantial progress 
during the year. 

The total number of units generated and the units 

«A. as compared with the preceding year, are given 
below :— 

Year ended Year ended 
March 31st, 1906. March 31st, 1907. 


Гон sold for private lighting— 


At 44d. per unit.. 3.555, 556 3,866,312 

At 14d., plus fixed charges 1,693,183 8,388,251 

Urits а for power 1.006,54 10,431,915 

- 3s traction 22,267,858 24,786,457 

M street lighting 94,618 91,938 

Total units sold ... 40,617,784 47,564,903 

Uuits used on works | 3,671,941 3,797,709 
Uu:ts used in distribution or un- 

accounted for 10,733,241 11,695,302 

Total units generated ,.. 44,292,725 51,362,612 


The following table gives a summary of the costs 
expressed in average pence per unit sold, compared 
with the previous year:— 


and transforiners for 


COST PER UNIT SOLD. 


Year ended 
March 31st, 1907. 


Year ended 
March 31st, 1906. 
Generating costs— 


Coal ... T 0°236d. 0.2134. 
Oil waste, water and stores... 0:037 0-028 
salaries aud wages ... 0:092 0:081 
Repairs and maintenance ... 0:076 0:076 
Total generating costs... 0:441 0:398 
Distributing costs— | 
Salaries and wages ... ; 0:087 0:066 
Repairs, maintenance, &c.... 0:101 0-076 
Total distribution costs 0:188 0:142 
Total works costs ...... 0°629 0°540 
Management charges, &c.— 
Rent, rates, and taxes 0:149 0:137 
Salaries and wages . 0:012 0:035 
Insurance, law, Parliamen- 
tary and special charges... 0:007 0:006 
Miscellaneous 0:010 | 0:013 
0:203 0:191 
Total costs, excluding  ——-- 
capital charges ..... ... 0'832 0:731 
Interest . ТР 0:386 0:333 
Sinking fund and repayment | 
of loans X 0:395 0:351 
Renewals suspense “account 0:237 0:202 
Applied in extension of works | | 
where borrowing powers are 
. not granted (wages of per- 
nianent employees engaged 
on Capital account) ... е — 0:012 
Total costs, including | 
capitai charges ......... 1*850d. 1*629d. 


The total working expenses as analysed above 
amounted to £144,800, and the receipts from all sources 
were £346,545. .Of the balance thus given, interest 
and sinking fund absorbed £65,958 and £69,519 respec- 
tively, £40,000 was transferred to renewals suspense 
account, and £2,353 was applied in extension of works 
where borrowing powers are not granted (wages of 
permanent employees engaged on Capital account), so 
that the final profit on the year’s working (transferred 
to reserve) was £23,915. 

The costs of generation in the above table are aver- 
ages for the three stations expressed in pence per unit 
sold. The following figures, which’ are givep in the 
report, serve to show the difference in cost for the 
three stations, but it must be understood that they are 
based on units generated, and not units sold, and there- 
fore do not compare directly with the tables above. 


| 
Dickinson Blocin Stuart 
| Street. | Street. | Street. 
і | 
Coal ... .. Do UN 0:337 0:175 0:137 
Oil, water, &c. TN А 0:030 0:013 | 0:023 
Salaries and wages... ... 0-106 0:061 © CoH 
Repairs and maintenance 0:123 0:071 | 0:039 
Total T 0:496d. 0:320d. 0°242d. 
The following table ,shows the capital cost. up to 
Mareh 31st, 1907 : — 
Total up to £ per kw. 


March 31st, 1907. — each station. 


£ £ 
Dickinson Street — 
Land І 47,545 5°86 
Buildings ... 52,556 6:41 
Machinery 166,084 20:50 
Total £266,185 32°77 
Bloom Street— | 
Land Р 15,083 2:09 
ouildings ... 57.048 — 8:04 
Machinery | 126,921 -© 17:60 
Total £199,952 373 
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Total up to £ per kw. 
March 31st, 1907. each station, 
£ £ 
Stuart Street — | 

Land xu; whe уй 9,982 0:60 
Buildings ... | 208,099 12:60 
Machiuery 300,701 12:20 
Total um .. £818,782 25:40 


81,380 — 
The complete capital account is analysed below. 


Stuart Street Railway 


Total up to рег км. Percent. of 
March 81st, 1907. (total). total. 
Generating stations Я 
as above... Е 1,066,300 33:45 | 45:6 
Distributing stations 307,556 9-65 | 131 
Mains... .. .. .. 847,871 26:65 | 36:8 
Meters and instru- | 
ments 58,604 1:83 | 2:5 
Motors 20,651 0°65 0:9 
Miscellaneous ... 37,391 1:07 1:6 
—————Ó——— Á————ÓÓ—M 
Total ... .. 2,838,313 79:80 |! 100 


UNEARTHED CLOSED CIRCUITS FOR 
RECEIVING WIRELESS SIGNALS 


N article by Mr. J. W. Pickard in the Electrical Review 
nw New York describes some experiments in methods of 
receiving wireless signals, using, instead of an antenna with 
an earth connection or its electrical equivalent, a simple close: 
circuit with a condenser for tuning purposes. To illustrate the 
principle of the action the author gives a diagram (Fig. 1) 
showing a section of a portion of a wave train, made in the 
vertical plane, including the source or distant transmitting 
station. In this section, which includes only the lower portion 
of the waves, the electrical component, which in the immediate 
neighbourhood of the earth's surface is normal thereto, is shown 
in full line, while the magnetic component, ninety degrees, or a 
quarter wave-length behind the electric component, is shown as a 
series of dots, which are in reality cross-sections of the magnetic 
lines, which run parallel with the earth's surface, and form 
closed circles around the transmitting station or source. The 
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Fic. 1.—SecTion ОЕ A Portion оғ A Wave TRAIN MADE IN 
A VERTICAL PLANE, INCLUDING THE Source or DISTANT 
TRANSMITTING STATION. 


intensity of either component at any point is indicated roughly 
by the heaviness of line or dot. 

As such a wave train passes an antenna of the conventional 
. type, certain of the lines composing the electric component 
terminate momentarily on the antenna, and thereby raise or 
lower its potential with respect to earth. As the series of waves 
pass, a series of such potential changes in the antenna take 
place, resulting in a series of up-and-down surges of current 
between the antenna and its ground connection. At the same 
time, the antenna is cut by the magnetic lines in the waves, and 
an electromotive force is set up between its upper and lower 
terminals, co-operating with the electrically induced surge. But 
as this electromotive force exists only between the upper and 
lower terminals of the antenna itself, and not between the 
antenna and earth, it probably contributes little to the total 
effect in the detector circuit. 

To use the magnetic component, it would be necessary to 
utilise the electromotive force set up in a conductor cut by the 
magnetic lines. By the use of a closed circuit, so placed as to 
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include a maximum number of the lines in a section of the 
passing waves, and properly tuned, or made resonant to the 
frequency of the distant station, a highly efficient receiving 
circuit results, the amount of received energy being directly 
proportipnal to the enclosed area of the circuit. It is hardly 
necessary to dilate upon the advantages of such a circuit over 
the conventional antenna, as it is apparent that a long, low 
rectangle may be made of very considerable area, without the 
use of high masts. In fact, the only limitation is that the 
length shall not exceed a quarter wave-length, as with a length 
in excess of this the circuit would include lines passing through 
in opposite directions, which would partially cancel the total 
effect. 

In Fig. 2 is shown a rectangular closed circuit, constructed by 
the writer in his garden at Amesbury, Mass. ‘The vertical plane 
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Fic. 2.—REcTANGULAR CLosep CIRCUIT FOR RECEIVING WIRELESS 
TELEGRAPH SIGNALS. 


of this rectangle is south-east by south, including the Marconi 
station at South Wellfleet, Mass., about ninety miles away. As 
shown in the sketch, the terminals of the rectangle are con- 
nected to a variable air condenser С, and in shunt with this is 
placed the thermo-junction detector, consisting of a brass point 
bearing upon a silicon surface. The telephone receiver R is 
connected in shunt to a small fixed value condenser c, so that 
the telephone cireuit through the detector is completed by the 
rectangle itself. This leaves the detector, as far as the received 
oscillations are concerned, without any capacity shunt, such, as 
telephone leads, &c., and as this type of detector is of verv 
high ohmic resistance, the circuit as a whole is left quite free to 
oscillate. 

This rectangle received clear, distinct signals from Welltleet, 
and, when the condenser was adjusted to give the maximum 
response in the telephone, the measured intensity was found to 
be approximately 0`01 erg per dot. Considering the small dimen- 
sions of the rectangle, the strength of the received signals was 
rather surprising, particularly as the garden is surrounded by 
houses and trees, of many times the elevation of the rectangle 
itself. 

To determine whether any portion of the received energy 
came from the electric component of the waves, a ground con- 
nection was made from various portions of the rectangle, at the 
sides, top, and bottom. It was found that there was not the 
slightest observable effect upon either the tune of the circuit or 
the intensity of the signals, whatever the point grounded. It 
was further found immaterial whether the condenser and 
detector were placed at the end of the rectangle furthest from 
the transmitting station, the end nearest, or the middle of either 
the top or bottom horizontal wires. 

Owing to the rectangular shape of the circuit, its inductance 
could readily be computed, and was found to be 1C6 microhenries. 
When in tune with the Welltleet station, the capacity of the 
condenser was (0090 microfarad. These constants give a period 
of 165,000 cycles per second for the circuit, which is quite 
approximately that of the Welltleet station, as determined by 
other and independent measurements. 

A larger closed circuit of approximately five times the enclosed 
area of the above, but of irregular outline, with a measure 
inductance of 187 microhenries, placed in the same plane as the 
first, received 6°06 erg рег dot from the Wellfleet station. As 
this measurement was made upon another day, the ratio it bore 
to the first is but an approximation to the ratio or etticiency of 
the two circuits, as the received energy on the same circuit 
varies widely from day to day. It does indicate, however, that 
the energy received is probably proportional to the enclosed area 
of the circuit. The limitation in the amount of energy received 
in this type of circuit is probably analogous to the limitation of 
the conventional type, in which the potential on the antenna 
cannot exceed tie space potential due to the passing waves, or 
else it would re-radiate more energy than it received. Where 
the magnetic component is used, the intensity of the current set 
up in the cireuit cannot exceed a value which would give the 
same number of magnetic lines through the circuit as exist in the 
section of the passing wave intercepted by the circuit. 

That the circuit is unaffected by waves originating at points 
at right angles with its vertical plane was «learly shown by 
receiving signals from a steamer passing down the coast from 
Portland, Me.,to New York. Signals could be clearly heard from 
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this steamer when either north or south of a line north-east by 
torth from Amesbury, but these signals became inaudible when 
the steamer was within a few degrees of this line. 

In tuning the circuit to various stations, it was soon found 
that the best results were obtained by having only the inductance 
of the circuit wire itself included, and varying the condenser 
capacity. While very sharp tuning could be accomplished by a 
&xed value of condenser, and an inserted, variable inductance, 
the intensity of the response steadily decreased as the induct- 
ame increased, although the circuit was kept in perfect tune. 
This was true, whether the detector was directly linked with 
the circuit by being placed in shunt to the condenser, or 
inductively linked through an oscillation transformer. 


This circuit is not alone interesting as one solely utilising the 
magnetic component of the electromagnetic waves employed in 
wireless telegraphy, but it forms a practical receiving circuit, 
capable of operating, as the writer has determined by extensive 
tests, over the longest distances at present covered by wireless 
communication. As elevation is not essential, it is inexpensive 
to erect, and the fact that it is directive in its action, i.e., will 
only receive efficiently from stations in its own plane, and not at 
all from stations at right angles thereto, is of distinct value in 
certain cases. Using a rectangle mounted in such manner as to 
rotate, it forms an excellent direction finder, as the null point, 
when the plane of the circuit is at right angles to the source of 
the waves, is very sharp. 


REPORT ON THE CARSHALTON TRAMWAY ACCIDENT 


{ AJOR J. W. PRINGLE, who made an inquiry on behalf 
M of the Board of Trade into the accident that took place 
m the Croydon and District Electric Tramways on April 1st 
last. has reported as follows :— 

The accident occurred on April 1st, about 3.30 p.m., on the 
Croydon and District Tramways. In this case, tramcar No. 
19 was travelling from Croydon to Sutton, when it left the 
rails and overturned on the curve between Park Lane and 
New Road (otherwise called Ruskin Road), Carshalton. , 

At the time, in accordance with the evidence of the police, 
there were from 65 to 69 passengers on the car. About 22 
of these appear to have been inside the car, and the remainder, 
of whom 1t is stated that 10 were children under the age of 
five vears, were outside on the top deck. About 36 of the 
Passen:ers were injured more or less seriously. Two, unfor- 
tunately, subsequently died from the effects of the injuries 
meived. The driver of the car was not seriously hurt, but 
te conductor was cut about considerably. 

The tramways have a gauge of 4 i in., and are worked 
is electric traction on the overhead trolley system. Tramcar 
V 19 is of the single truck (four-wheeled) double-decked type. 
It has seating accommodation for 22 inside and 33 outside 
rasenvers, The four wheels are’ fitted with brake blocks 
«tked by hand from both ends of the car; in addition there 
s the ordinary rheostatic electric brake for use in emergency. 
Tr-re are four sand boxes, two at each end. The brakes appear 
t have been in good order at the time of the accident. The 
weather was fine, warm, and sunny; but water carts had 
hen plying on the road, so that it is probable that the rails 
were greasy With soft mud. 


Description. i 


Park Lane is a thoroughfare leading from Wallington to 
Carshalton, with a width between fences of 50 feet. That part 
of Park Lane concerned in this accident lies between Walling- 
tun Bridge, under which the L.B. & S.C. Railway passes, and 
the junction. with Ruskin Road, into which the tramway turns 
towards Sutton. There is a double track laid in the centre 
of the roadway along this route, the centres of the tracks being 
3 tt. apart on the straight. 

The gradients from the centre of the railway bridge are as 
tulows :— 

Falling 1in 18 for 66 yards Bae lee \ 
К 1 іп 23-4 , 110 ,, TM : 
„ 111987 , 182 ,, cq une. 
ce lin 36 ,, 206 ,, г) 


The roadway is straight throughout this length of about 
514 wards. There is a right-angle turn into Ruskin Road, 
where the double track are curved and spaced at a central 
interval of 10 ft. The radius of the inner track (on which 
the car was travelling, and was derailed) is 55 ft., of the 
outer track 65 ft. The falling gradient continues round the 
curve with an inclination of 1 in 32. I measured the gauge 
sud superelevation round the curve from the tangent point at 
intervals of 10 ft. The gauge may be said to be “true”; it 
varies from 4 ft. 84 in. to 4 ft. 88 in. The superelevation of 
tne outer rail at the tangent was 3 in. and 14 in. at the centre 
sf the curve. The permanent way generally was in good order, 
tte rails being comparatively little worn. The paving is com- 
reed of granite setts. The route was inspected in August, 
1*6. 

The principal dimensions of car No. 19 are:— Length over 
fenders, 27 ft. 8 1n. ; length over platforms, 26 ft. 6 1n. ; length 
over hody. 16 ft.; length of wheelbase, 6 ft.; width over roof 
чета), 7 ft.; width over side pillars, 6 ft. 9 in. ; height— 
rail to top deck, 9 ft. 8 in. ; height—-tloor to ceiling, 6 ft. 9 in. ; 
diameter of wheels, 2 ft. 6 in.. Weight of car body, 3 tons 
làvwt.; weight of truck and motors, 3 tons 10 cwt. 

The Board of Trade Regulations for tramcar traffic on this 
«tion are as follows :— Maximum speed limit in Park Lane 
hetween the Railway Bridge and Ruskin Hoad on descending 
journey, 8 miles an hour; maximum speed limit on the curve 
between Park Lane and Ruskin Road, 4 miles an hour. Com- 
pulsory stop for all cars before reaching the junction of Park 
Lane with Ruskin Road (imposed in March. 1907). 

The Company have in addition imposed the following addi- 


tional stops :—(a) Compulsory—In Park Lane on the crown 
of the Railway Bridge; (5) bor traffic purposes—In Park Lane 
at the junction of Springfield Road. 

Springfield Road enters Park Lane about 300 yards from 
the Railway Bridge, and is therefore about 200 yards from 
the commencement of the curve into Ruskin Road. 


Conclusion. 


After the accident the body of the car was separated from 
the truck at the scene of tne disaster, and they were removed 
separately to the sheds at Carshalton. The truck was run 
back on its own wheels. I made an examination of the truck 
and the body, before any repair work had been done. The 
wheels are ot cast iron with chilled tyres. I found one well. 
developed flat on the tread of each of the four wheels. In 
the case ot the rear outer wheel, the flat was more extended 
and the colour of the metal in the neighbourhood of the flat 
appeared to indicate great heat had been set up. The outside 
edges of the tyres of all the wheels were considerably chipped. 
These fractures were mostly old in appearance, and 1 do not 
think they would interfere with the rolling of the wheels on 
a straight road. But on one of the right-hand (outer) wheeis 
there was a fresh mark of some size, where a piece of the 
outside edge of the tyre had been very recently chipped away. 
There were no other marks or indication of wear upon the 
wheels calling for particular attention, and the tanges were 
in fair order. 

The truck is of the fixed wheel base pattern of Messrs. 
Milnes and Company's standard design of 1903. Tke wheels 
are single blocked, and there appears to be no doubt that 
the blocks were in proper adjustment, and the braking equip- 
ment in good order. The total available clearance between the 
wheels and rails was:—On the leading axle j, in.; on the 
trailing axle 4,4 іп. This is somewhat less than is often pro: 
vided, but that it was sutticient to allow the truck to move 
round the curve at slow speed is proved by past experience. 

The wheel flanges are j in. thick, and have a aepth in the 
rail groove on a straight road of ру in. The car was re- 
wheeled in July, 1906, and overhauled in February, 1907. It 
had run 8,760 miles since re-wheeling. 

I found the track in Park Lane, and on the curve in question, 
in good order when I examined it. The width of groove is 
lj 1n., and the rail lip or check is level with the head of the 
rail. On curves of this radius, it is common nowadays to use 
special rails with a width of groove of 1j in., and sometimes 
the lip of the rail is slightly higher than the head. "The track 
was completed last year and inspected by the Board of Trade 
in August last, and the rails on the curve show little signs 
of wear. The gauge of the rails on the curve may be described 
as "true" and the superelevation of the outer rail at the 
tangent was $ in. and 1j in. at the centre of the curve. 

After the accident the car was found lying on its right side. 
on the outer track, but clear of the nearest footpath. Its 
centre as it lay (the position of the axle-boxes being indicated 
by grease marks on the setts) was about 65 ft. from the tangent 
point of the curve. It evidently had come to rest almost. imme- 
diately the side of the car came in contact with the ground, as 
there were no serious marks of wear on the woodwork. 

I found a mark on the granite setts which commenced at 
the outer rail of the inner track about 40 feet from the tangent. 
The surface of the setts was slightly scored in a straight line, 


. approximately tangential to the curve, for about 15 feet towards 


the spot where the car was found lying. ‘Lnis score was not 
so deep as I should have expected, if it was made by a wheel 
flange. and none of the setts were split. I could find no corre- 
sponding mark between the rails, nor could 1 detect any cut 
or mark on the lip of the inner or head of the outer rail. 

The weight of the car and passengers may be estimated at :— 
Car truck, 35 tons; car body, 353 tons; 22 inside passengers 
with motorman and conductor on platform, 1! tons; 47 outside 
passengers (10 being children) on upper deck, 2i tons; total 
weight of car as loaded was thus about 103 tons. 

The centre of gravity of the unloaded car тау be taken as 
approximately 4 feet above rail level, and of the loaded car 
at about 6 feet above rail level. 

Calculation shows that at a speed of about 18 miles an hour 
on a curve of this radius a car so loaded is op the point of 
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overturning entirely from the efféct of centrifugal force. Further 
calculation shows that the limit of safe speed on the curve, it 
the necessary superelevation (about 14 inches) is provided 
throughout the curve, is about 5 miles an hour. These calcula- 
tions are based upon the assumption that the car is a pertectly 
rigid body, and that the weight is equally distributed. ‘Lhey 
do not, therefore, take into account the effect of a disturbance 
of the centre of gravity, due to the action of centrifugal force 
on the springs of the car, or to the movement of the live load 
carried. It is also assumed that there is nothing to prevent the 
wheels rolling freely on the rails. 

Motorman Woodley describes in his evidence the circumstances 
antecedent to the accident. He was ordered to take the car 
(No. 19) on a special trip to meet the Bank Holiday traffic 
requirements. He worked the car to the Sutton terminus, and 
then back to Croydon, and found the brake equipment in satis- 
factory condition. He left Croydon on the return journey at 
3 p.m., and is satisfied that the sand-boxes were full, as he 
had not used any sand on his outward journey. He brought 
the car to a stand on the railway bridge in Park Lane in accord- 
ance with the Company's regulations. His speed (as far as 
Springfield Road, down Park Lane, 300 yards) did not exceed 
6 miles an hour. There is a traffic stop at Springfield Road, but 
it is not included amongst the compulsory stops in the Com- 
pany's working instructions. In the circumstances I do not hold 
that there was any obligation upon Woodley to stop the car 
at this point, unless required to do so in order to set down 
or pick up passengers. He states he slowed down to about three 
miles an hour, but did nof actually stop. He then released the 
hand brake, and allowed the car to increase its speed to eight 
miles. About 100 yards from the curve into Ruskin Road he 
applied the brake to reduce the speed, and noticed that the 
wheels were skidding. He released the brake, applied sand. and 
then re-applied the brake, reaching the corner at a speed of 
four or five miles an hour. There is an obligatory stop in Park 
Lane before entering the curve into Ruskin Road, but, from 
Woodlev's account, he appears to have taken the instruction, 
which is perhaps not worded so explicitly as it might be, to 
mean that the stop could be made anywhere on the curve. The 
car entered the curve as described. and then came almost to a 
standstill, made a violent lurch, balanced itself momentarily on 
its outer wheels, and then fell over on its right side. Woodley 
had not worked a service car, fully loaded, round this curve 
previous to the accident. He states that both hand and electric 
brakes were fully applied when the car fell over. The rails 
were wet and greasy with mud, as the road had been recently 
watered. 

Conductor Linney states that on leaving the railway bridge 
the car contained 22 inside and 33 outside passengers, as well 
as some children under the age of five, all of whom were on 
the top deck. He confirms Woodley's evidence regarding the 
passage of the car past Springfield Road. The car then gained 
speed. until when about halfway to the corner, i.e., 100 vards 
from Ruskin Road, he thought it was as much as 14 miles an 
hour. The speed was higher than he had ever known it, and 
he therefore rushed down the stairs from the top deck, and 
applied the hand brake as hard as he could from the rear 
platform. He thought that there would be danger at the corner 
owing to the high speed. He also estimates the speed of the 
car, when the curve was reached, to have been about five miles 
an hour. Dr. Norcott, who saw the car coming down Park 
Lane from his house, estimated the speed to have been 10 or 
12 miles an hour before it reached Springfield Road, and had 
no doubt that it was excessive. Mr. Gower also saw the car 
pass his house in Park Lane at an unusual speed, his attention 
being attracted by the thumping noise which the car made. 
Other evidence taken at the two inquests was confirmatory of 
the comparatively high speed at which the car travelled down 
Park Lane. 

The whole evidence, in my opinion, proves that the car 
travelled down Park Lane at a speed considerably in excess of 
the authorised limit—eight miles an hour. Further. the unusual 
action taken by conductor Linney, after passing Springfield 
Road, indicates that the car had attained an unusually high 
speed, possibly quite as high as the figure given by Linney him- 
self. It appears to me that it was Linney's action in screwing 
down the brake hard on greasy rails which locked the wheels, 
and that Woodley, whatever he may have thought, was unable 
on that account to control the movement of the car or stop it 
before it entered the curve. Previous accidents have proved 
that a heavily-loaded car, which commences to skid with a 
momentum due to a velocity of 12 to 15 miles an hour, will not, 
even on such a comparatively easy gradient as 1 in 36, readily 
lose its velocity. more especially when the rails are greasy. I 
am persuaded, therefore, that when the car entered the curve 
its speed was considerably in excess of the three to five miles 
an hour estimated by both Woodley and Linney. It may easily 
have been as much as eight or ten miles an hour. But taking 
the whole evidence into account, the speed must have been con- 
siderably less than that theoretically necessary to cause over- 
turning by the effect of centrifugal force. ` 

In passing round a curve, a car truck should һе free to rotate 
round one of its wheels as a centre—generally the inside rear 
wheel may be taken as the pivot. The remainder of the wheels 
are constantly slipping either longitudinally or laterally, and 


thereby accommodating themselves to the change in direction as 
far as the clearance and axle play permits. іп this case tree- 
dom of movement was interfered with by the action of the brake. 
The wheels being unable to accommodate themselves to the 
change in direction, the flanges must, I think, have got jammed 
in the grooves, with the result that the truck came to a sudden 
stop as described by Woodley. The tendency of the heavily 
loaded body would be to overrun the truck, and a severe lurch 
must have followed the sudden stoppage of the truck. All the 
live weight on the car must have swung outwards with the 
lurch, and, acting with the effect of centrifugal force, must 
have suddenly tilted the car so that, as it appears to me, the 
flanges litted out of the grooves. The truck was then free to 
jump forward and skated on its outer wheels for 10 to 15 teet. 
The car was unable to recover its equilibrium owing to the 
probable displacement of the live load on the top deck, and 
tell over on its side, just as its inertia was exhausted. 

It can be shown by experiment that a vehicle with freely 
rolling wheels will travel sately round a curve, where proper 
superelevation is provided, but will, on the same curve and at 
the same speed, overturn, if the wheels are prevented from 
rolling, and thereby become track-bound. 

My conclusions on the case are as fellows :—- 

1. That the car entered the curve at a higher speed than that 
authorised by the regulations, or justified by the superelevation, 
and therefore ran the risk of derailment. 

2. That the overturning of the car was caused by the wheels ' 
being locked by the severe application of the brake blocks. 

I hold that driver Woodley 1s mainly responsible for the speed 
of the car, which should not have exceeded eight miles an hour 
down Park Lane, and that conductor Linney is responsible for 
the locking of the wheels, although his intentions were good. 
Both these men have first.class characters, but have small 
experience. 

l wish to draw the attention of the company to the following 
points in connection with this accident :-— 

(а) Men who are employed as spare drivers, unless they have 
had long and continuous experience in driving, require to be 
more constantly exercised under service conditions than is 
generally recognised. Woodley's experience of driving—about 
two months during May and June last, and occasional weekly 
trips subsequently—was small. He cannot, with this record of 
service, have acquired such judgment of speed, intimate know- 
ledge of brake effect, &c., as a tried motorman will possess. His 
action in applying both his band and electric brakes on entering 
the curve at considerable speed, with the avowed intention of 


stopping quickly on the curve, showed want of judgment, 


accounted for by his inexperience. More practice, not with empty, 
but with fully loaded, cars, under bad conditions of rail, is 
advisable, in my opinion, for men who are only occasionally 
employed as drivers. 

(^) On some tramway systems, conductors have to undergo the 
same training as motormen. ‘This is the best system, but even 
where it is not followed, it is necessary that conductors should 
be trained in the proper use ot the brakes, and taught how to 
obtain the miximum braking effect on good and bad rails, as 
well as the danger incurred by locking the wheels. Linney’s 
knowledge on these points appears to have been nil, and his 
ignorance 1s a feature in the case. 

(c) The instructions lay down that only one sand pedal is to 
be taken on service cars. This is an instruction common, I 
understand, on most tramway systems. I cannot but think it 
is a mistake. If Woodley obeved this instruction, it is evident, 
from Inspector Bassom's evidence, that he was unable to use 
sand in Park Lane, as one pedal only was found after the 
accident at the rear platform. Woodley states that he took two 
pedals with him on this occasion, and therefore had not to change 
the pedal at the Croydon terminus. But no second pedal was 
found on the overturned car, and there is grave doubt as to 
whether Woodlev's statement is correct. It is not improbable 
that a man, only occasionally employed as a driver, might forget 
to change the sand pedal at a terminus. Moreover, in the event 
of a car running backward, if there is no pedal at the rear 
platform, there is no possibility of using sand on the rails. An 
alteration in the instruction on this subject is, in my opinion, 
desirable. 

(d) The wording of the company's regulations regarding com- 
pulsory stops requires revision. Woodley appears to have under- 
stood that a stop anywhere on the curve was implied. The 
Board of Trade Regulation reads that all cars should be brought 
to a standstill ‘immediately before reaching the junction of 
Park Lane and Ruskin Road.” 

(e) It is very undesirable to allow the top decks of cars to be 
overcrowded by more passengers than there is seating accommo 
dation for, and it is dangerous to allow passengers to stand on 
the upper deck. Instructions on the last point are advisable. 

(/) The superelevation at the tangent points of the curve 
between Park Lane and Ruskin Road should be at least 1 in. 
and preferably 1j in. 
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CONDENSERS FOR THE IMPROVEMENT OF POWER FACTOR ON 
SUPPLY SYSTEMS 


N our issue of March 28th (ELECTRICAL ENGINEERING, Vol. I., 

р. 965) a form of condenser was described which was the 
"лоте OF experiments of Moscicki, and which is specially 
suttable for use on alternating current supply systems. In view 
cf the discussion on the last paper read before the Incor- 
porated Municipal Electrical Association at Shettield, the follow- 
in: notes, which are taken from a pamphlet sent us by Messrs. 
l«nthal and Co. (sole agents in this country for these con- 
densers), dealing with their application to alternating systems 
fr the improvement of power factor, may be of interest. This 
upe of condenser is claimed to be as reliable as a generator or 
transformer, as it costs from £1 to £3 per KVA, according to 
sz. The figures given below are, of course, the makers’ 
etunates, and not our own. 

In the majority of stations which distribute electrical energy 
for motors, the power factor does not exceed 0:85 to 0°80 at full 
1. and drops to as low a figure as 0'5 or even 0:4 during the 
beurs of light load; the resulting circumstances tend to diminish 
the available output of the generating units, to reduce the 
apacity of the line, and, in the case of steam-driven plant, to 
iKrease the coal consumption. If we have a number of utilisa- 
ten pants we may either instal the necessary condensers at 
these points (in which case the wattless current need not be 
funished by the alternator nor transmitted by the line), or we 
пау instal the necessary condenser battery for the whole of the 
motors near the generator. In the latter case the alternator 
works with a power factor 1, but the line has still to carry the 
sime current as without the condensers. It may be well to recol- 
let that if an alternator is called upon to give its output for a 
aen voltage with a power factor of 1, it requires only about 
hit the excitation that it would if the power factor were 0'8, 
ani In consequence its elasticity becomes greater. The potential 
ir» likewise becomes four to five times less. Besides, an 
uemator for a given output and voltage working with a power 
"ear 1, costs 25 per cent. less than a corresponding machine 
rrking оп a power factor of 0:8. 

The amount to which it is of advantage to increase the power 
fator in a central station is by no means a constant. In order. 
for instance, to advance from. 0'95 to 1, too great a number of 
‘andensers is requisite compared with the gain to be attained. 
It is. however, always of economical importance to increase the 
mwer factor from, sav, 0'7 to 0'9, and in order to make these 
eonsiderations more clear the following table has been calcu- 
Lt-d: it shows the relation between the size of the battery of 
condensers to be installed and the number of КУА thereby 
zaned. In this table cos ф stands for the power factor of the 
station without condensers, and cos y for the raised power factor 
to be attained. 


Table I. 
ee MN: 
Cos V 
Cos $ hen 
обо 0:70 0:80 одо 1:00 

0-40 1:125 1:19 1:23 1°30 ] 54 
0:50 1°17 1:21 1:30 1:40 1:73 
0:60 1:18 1:32 1:40 1:54 9:00 
0:70 ` 1:51 1:69 2°38 
Q-SO 1:92 3:00 
0:90 4 35 * 


The following table gives the relation between the output of 
the venerating station and the necessary size of the condenser 
мегу for the conversion of one power factor to another. 


Table П. 
Cos y 
Cos $ 
0°60 0°70 (0:80 0:90 1:0 


0740 0:95 1:26 1°53 1:80 2:28 
0:50 040 07711 0:98 1:25 1:73 


0-60 0:32 O59 O85 14 
0:70 Q27 — 0:54 1:02 
0-NO 0277 0-75 
0:90 | 0-49 


L-t us assume that it is proposed to instal a three-phase trans- 
‘sion plant, with 15.600 volts pressure and a distance of 
um, or 17 miles. We further assume a variation in load 
asin the following table :-— 


Load. Hours. Power Factor. KVA. 
$000 ds 3 im 0:80 vis 5.000 
з оо) me 8 vus 0715 T 4.000 
1.000 eed 13 re 0:50 eet 3.000 


We have now to examine the influence on the first cost and 
worxing expenses of the condenser battery capable of raising 
che power factor at full load from 0'8 to 0:95. The size of the 


necessary battery will have to be 1,680 KVA, which costs about 
£1 15s. per KVA, inclusive of cost of installation, $.e., say 
£3,000. Without condensers we should require generators 
capable of supplying 5.000 КУА, and we may assume the price 
per KVA of generator at £2, thus £10.000. ‘The installation 
of the battery, with the power factor raised to 0°95, reduces the 
size of the generator to 4.200 КУА, and under these new condi- 
tions the unit price for the generator will be less bv 15 per 
cent., so that we obtain as the cost of the generator about 
£7,200—-that is to say, a saving of £2,800 on the first cost 
(which is more than the cost of the condensers). 

Considering now the case of a transmission line, we have to 
modify our examination of the intluence of the condensers on 
this part of the installation, according as to whether the cross- 
section of the wire is to be determined by a certain maximum 
current density or by the permissible percentage drop in voltage. 
In the former case, 1f we call the effective voltage E, the length 
of the line in metres L, and the density in amperes per square 
millimetre section d. the percentage loss P will be expressed as 
follows :— 


. 1 L 

Е Tt l b ts eee eae P= E E А ш: а 
or single-phase currents Tu 
1 L 

For three-p} > m gs —- d 
or three-phase o9 E 


If A is the loss which we are willing to allow, then the above 
equations likewise permit us to calculate the cross-section of the 


wire. 
In Table III. the weight of copper in kilogrammes per KVA 
transmitted has been calculated on this basis. 


Table III. 
L 


Single-phase 18 0 E Three.phase 15:6 ^ 


t 
£x 


Single-phase 4—1 

Three-phase = | 6 | 47 31 15:6 
Single-phase mr ms e uem 24 12 
Three-phase d=1°50 — 31 21 10:5 
Single-phase | d=2-00 oe = 18 | 9 
Three-phase — 15°5 7:8 


When the distance of transmission is great, the calculation of 
the cross-section of the wire is never based upon an assumed 
current density, but always on the percentage drop of voltage. 
For this case, Table IV. has been compiled. 


Table IV. 


Monophase i ( E) Three-phase pu (x ‘i 
Weight of copper in the line per KVA transmitted. 


a- == 


1, 
~ 4 3 2 1 
ET 
Single-ph 115 65 | | 72 
Single-phase | X 29- l 3 
96 | Three-phase | 86 48 5 21:5 510 
бе 
m Single-phase TT 43 19 4:8 
Esso | Three-phase ото, 325 144 | 3°6 
Pein MELLE 
P=0-20 Single-phase ' 58 33 11:5 | 3:6 
~~. "phree-phase | 43 | 24:3 10-4 | 2i 


Let us suppose for our investization of a particular case that 
we allow at full load a loss of 10 per cent. in the line; the 
current density is given by the equation 

d=29 pP = 99 15900 ois 
L 30,000 
for this density we require 21 kg. of copper per KVA trans- 
mitted. 

Without condenser battery we should have to transmit 5,000 
KVA, with condensers only 4,200; this is a difference of 800 
KVA, resulting in an economy of 16.800 kg. of copper; taking 
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the cost of the copper at 2s. per kg., we should save £1.680 
in the line. 

Assuming that the total output of the station was supplied 
by four groups of 1,000 KVA each, then without condensers 
each group would have to supply 1.250 KVA (power factor 078), 
and with condensers 1,050 KVA (power factor 0'95). We may 
then lay down the working conditions as follows :— 


Without Condensers. With Condensers. 


| 


Hours 
e Powerj| qv . Group Power py _ Gronp 
boad, THER Factor. KVA. Grys. нош Factor. RNAS Gr Hours. 
| | | 
W HE NES aa aa ME 
4.000 3 , 0:80 , 9.000 too 12 , OVS 4.200 4 13 
3,000 8 | Оо | 4,000 4 32 |. 100 3,000 З 24 
1,000 13 050 |2000 2 26 ^ 1:00 1,000 1 13 


| | | ото | 49 


In order, to calculate the intluence upon the consumption, we 
assume turbo-generators of the very best type, and take the 
consumption figures as stated by the best makers. 


Without Condensers : — 


12 groups on full load at 8:2 kg. steam per КУА hour 99,000 

32 Уз i $5 8:7 УЗ 95 210,000 

26 6 4 T 9:8 " уз 125,000 
Total 437,000 ky. 


A METHOD OF PLOTTING THE 
WITH AN APPLICATION 


HE following original communication by Dr. 

Gisbert Kapp has been accepted by the Institu- 
ticn of Electrical Enginers, and will be published in 
the Journal in due course. 


Let ф, be the flux in megalines produced by a continuous current 
of I, amperes through n turns of winding under an E. M.F. of e 
volts, then— 

e — КІ, 
If now e be suddenly roversed, then I will pass from its initial 
value - I, through zero to the final value+I,. Any intermediate 
value of the current must obviously satisfy the equation— 


n d$ 
== ———— -- – RI е . . . . . . . Ы Ы 
57 100 dt п) 


By observing f and I a tine-current curve may be plotted, and from 
this curve and the known values of e and n the hysteresis loop 


giving Ф as a function of I may be drawn. 
the test is shown in Fig. 1. 

B is & source of current capable of giving from 50 to 100 times 
the magnetising current L,, which is passed through the transformer 
coil T. This current is taken off on the heavy shunt resistance S 
between whose terminals the E. M.F. e is maintained and indicated 
on the voltmeter V. A is an amperemeter with central zero and s 
а reversing switch, Care must be taken to have the contacts of 
this switch in good order, so that its resistance may be exactly the 
same in either position. S may conveniently be the shunt belong- 
ing to V, so that this instrument also indicates the main current 
given by B. All connections should be of sufficiently stout wire, and 
A should be of sufficiently low resistance to reduce the loss of 
E.M. FE. between S and T as much as possible. 

To make the test, regulate r so that A indicates the desired mag- 
netisiug current I, and note the 1I. M.F. е Then knock s sharply 


The arrangement of 


With Condensers :— 


49 Groups at full load at 82 kg. steam per KVA hour 405.000 kg., 


the difference of 32,000 ky. steam being in favour of the 
condensers. Taking 6:5 kg. steam per kg. of coal, the daily 
saving in coal would amount to 4.900 kg., which represents 
1,800 tons per vear. or an annual saving of about £810. 

Besides, in the one case we have 25,550 group hours, in the 
other case 18,C00 group hours only, which. difference of 7.550 
group hours results in a further saving in lubrication of about 
£60 per annum. 

The total installation expense of four turbo-alternators of 
1.000 KVA each is about £52.000. If we reckon the expenses 
of maintenance at 2 per cent., this amounts to £1.000, and since 
we economise in the number of group hours we have a further 
saving of £284. 

In the case of an already existing station we cannot. of 
course, hope to effect any economy on the first cost, but since 
the generators have now to give their load with a power factor 
of 095 instead of 0°8, they can be relied upon for considerable 
overloads, which they were previously unable. 

lf the turbines or other steam-engines which drive them are 
capable of giving momentarily the necessary extra power, then 
the dynamos can easily furnish 25 per cent. overload, with 
much less drop of potential and heating. 

Or. even when a station arrives at its limit of elasticity one 
is placed before the alternative of éither installing a new genera- 
tor group, with its accessories representing an expense of from 
£12 to £20 per KV A. or to erect a battery of condensers costing 
at most £3 per KVA. 


HYSTERESIS LOOP FOR 
TO A TRANSFORMER 


over, starting at the same time a stop-watch and noting the current 
indicated by A as a function of the time. The movement of the 
needle for values of I lving between — l, und zero is fairly quick, so 
that in this region single observations can only be taken by stopping 
the watch at the moment that the pointer passes a predetermined 
point on the scale. After the zero has been passed the movement 


1, 


IRON 
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becomes sufficiently slow for & continuous series of co-ordinate 
values of current and time to be noted, For transformers of similar 
tvpe the speed of the ueedle is approximately proportional to the 4 
power of the output. Thus, if with a 10-k.w. transformer zero 
is reached in 4 seconds, it would be reached in about 64 seconds 
with a 20-k.w. and in about 16 seconds with an 80 k.w. trans- 
former. The shape of the time-current curve is of the character 
shown in Fig. 3. If there were no hysteresis loss, it would be a 
truc-logarithmic curve, but owing to the influence of hysteresis 
there is a depression in the upper part as shown. 
From (1) we have — 


OO ecu penes 
7 dt 
100R djdt-Id i de. 
Hi 
100R (I, E I) dt= do. 
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Now L,-Iis the length of the ordinate between the curve and the 
4 I, line, so that / (L, - D) d t is the area enclosed between the curve 
and this line. Integrating between the limits- ф, and + ф„ to 
which correspond the times o and f, we find— 
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if bv Q, we denote the whole area between the curve and ite 
asyniptote, Integrating between the limits- ф, and + 9, to which 
correspond the times o and f, we find — 
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Ву combining (2) and (3) we get — 
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Wis the shaded area in Fig. 2. Having fixed on a value of I, we 
nd by planimeter the corresponding area Q, and from (4) the 
corresponding value of the flux 9. 

It is thus easy to find by means of a planimeter corresponding 
vanes of I and $, and to plot these as shown in Fig. 3. The 
Useretie energy per cycle is obviously— . 


E- s - area of loop. 


If there are no jointsin the carcase, and its cross-sectional dimensions 
are such as to make the induction the same in any part, the true 
В.Н loop can, of course, be plotted, and the permeability as a 
tuetton of the induction may also be found. Iu most cases, how- 
ever, a knowledge of the exact shape of the В.Н loop and of the 
PUueability is of secondary importance ; what we require is a 
tr owledze of the hysteretic loss in the whole transformer, and this 
my be found graphically from Fig. 2 without even drawing 
Fix. 3. 

Tne hysteretic energy absorbed by the carcase in one half-cycle is 
obviou-Iy the difference between 


t 
1 
| I d t, 


"n 


the total energy supplied, and 


^ 
«| I? d t, 


* 0 
Xo energy lost in copper heat. 
e ressed in the form— 


1. | É 
RI, I (dt ore I' d t, 


о о 


The latter quantity may be 


I 
I, 
shewn by dotted lines in Fig. 2. 
ralf-cycle is, therefore — 


жите I’ =, can be determined graphically by the construction 


Ths hysteretic energy for one 


E _ |1 
ae (I—I')dt watt-seconds. 


о 


The integral is the area (expressed in coulombs) between the original 
tns-eurrent. curve and the new I’ curve shown in a dotted line. 
The area is to be taken with reference to the sign of the current; 
that is to say, negative up to the point I=o and positive for I >o. 
mv planimetering the two areas and deducting that which is 
rative, we find— 


| (I 2 I) d f, 


о 


Е = 2, € Qr- 


This construction applies to any transformer, whether it has joints 
c not, and whether the induction is the same throughout the 
magnetic path or not. 

"* wav of illustration I give in Fig. 4 one of the time-current 
curves taken on a Westinghouse transformer, of the shell type. 
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The cross-sectional area of magnetic circuits is, in this case, constant 
thronghout the path, namely, 200 sq. em., its length is 53:8 cm., 
and as there are no butt joints (the carcase is built up with over- 


lapping plates) it was possible in this case to find the true shape of 
the hysteretic loop. This is drawn to the right of the time-current 
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curve, In the test to which Fig. 4 refers n was 120, R=0'1, e= 
0:06, I, =0°6. 

To obtain greater accuracy in the planimetric measurements 
the I and I’ curves up to zero are drawn to a time scale magnified 
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tenfold. Tests were also made with values of I, ranging from 0-4 
to 1°5 A corresponding to values of B from 2,300 to 8,600 respec- 
tively. From these tests the conjugate values of H, B, and u are 
plotted iu Fig. 5, whilst Fig. 6 gives the curve of hysteretic loss per 
kilogramme of iron at 50 frequency. 


Electrical Fatalities.—On the 2nd inst., at the Great Western 
Railway Company's sub-station at Old Oak Lane, Acton, a man 
named Wiliam A. Rose, of Harlesden, was engaged cleaning 
insulators. He came into contact with some wires which were 
carrying current at 6,000 volts, and was killed instantly. 

At Middlesbrough, on the 5th inst., an apprentice named 
Thomas Farrell (16), emploved at one of the Electric Company's 
sub-stations, was engaged in putting some vaseline on the 
switchgear. The panels were supposed to be dead. An elec- 
triclan working near by heard a report, and going in found 
the boy lying on the floor. The youth said that he had had a 
shock, and then lost consciousness. Despite all attempts at 
artificial respiration he died before the arrival of a doctor. 


Central Persian Telegraph Line.—The British Consul at 
Kerman (Persia) reports the completion of the Central Persian 
telegraph line and the sending of the first through message from 
Persia to India. The previous terminus of the line was 
Nasartabad-Sipi. From here the line was carried by Gulabek, 
Dahan-i-Baghi, Gheraghi, Goradeh, Kalat i-Nadiri, Koh-i- Malik- 
Siah-Ziarat to Robat. The work was completed on March 15th, 
1907, and experimental working was successfully carried out from 
Teheran to Karachi rid Quetta, inaugurating the much required 
alternative route to relieve the conyestion on the Persian Gulf 
cables. The line is a “heavy” one, and carries three wires. 
With the completion of this telegraph line the only important 

roject remaining is the linking up of Bam with Bunder Abbas 
by the telegraph, and so putting Kerman and Bunder Abbas in 
direct communication. At present telegraphic communication 
between Kerman and Bunder Abbas is vid Yezd, Isfhan, Bushire, 
and by cable from there to Henjam and Bunder Abbas or vice- 
versá, whilst the post takes from 18 to 25 days between the two 
towns. . 
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LIGHT RAILWAY PROCEDURE IN 1906 


REPORT has been issued, giving the proceedings both of 
A the Light Railway Commissioners and of the Board of 
Trade under the Light Railways Act, 1896, up to December 315%, 
1906. During the year 1906, 23 orders were submitted to the 
Board of Trade by the Light Railway Commissioners for con- 
firmation. Eleven of these were confirmed by the Board during 
the year, the remaining twelve being under consideration on 
December 31st, but three of these have since been confirmed. 
The Act has now been in force for 10 years, and during that 
period 545 applications for orders have been received, 515 orders 
made, and 282 orders confirmed. We give below particulars of the 
applications in 1906, in connection with which electric traction 
was proposed. and the manner in which the application was 
dealt bv the Light Railway Commissioners. 


contributed by M. Colson, Chief Engineer ot Bridges and Roads 
in France, to the International Railway Conuress of 1905, viz., 
at the end of 1903 of light railways (а) in France 6,150 miles 
were in full working at an average cost of £4,500 per mile 
(earning £275 per mile per annum); (b) in Prussia 3,730 miles at 
£4,180 per mile (earning £310 per mile per annum); and (c) in 
Belgium 1,450 miles at £35,400 per mile (earning £520 per mile 
per annum); while in Great Britain only 186 miles had been 
constructed. The actual cost per mile of lines constructed in 
Great Britain was not.given by M. Colson, and the figures are 
not available, but he quotes an average cost of £5,860 per 
mile; this average is taken from the estimates deposited in the 
prescribed form, which do not include the cost of equipment, 
and do not cover the whole cost of construction. 


у. at 
| | Length: ¢ g2% 
Name. : District. Promoters. in 5 E88 Result. Remarks. 
miles. ^ = fu 
| | v^ 
| 
| ft. in. £ 
Aldershot and Farn- Southampton and Surrey J. Browne-Martin, Н. 10} | 3 6 295,500 Approved. A new scheme in place of 
borough (Aldershot, Farnborough, | C. Walker, A. Green- | | condition- — others. 
and Ash) "^ ,. wood, aud RH. A. : ally 
, Sith 
County of Hertford Hertfordshire (Oxhey and | Hertford County Coun- 21 | 4 84 25,000 Approved An application for an exten- 
(Watford, Bushey, ! sion of time and extension 


Watlord) | cil 
and Barnet) | 


Gainsborough 
District | sev, Gainsborough, Mor- | 
ton, and Wulkerith) 


| | 
4 


W. К. McKay 


| 


Highgate Hill ... 
dlesex (St. Mary, Isling- 
ton, St. Pancras, and 
Hornsey) 


ways, Limited 


Portsdown and Horn- 
dean (Extension) 


Southamptonshire (Horn. , 
dean and Catherington) | 

| pany, Limited 

| 


and Lincolnshire(parts of Lind- | S. W. Luttrell & Co., : 
Limited, and Major. 


London County and Mid. Highgate Hill Tram. 


| 
| 

| 
Hainpshire Light Rail- 4 14 
ways (Electric) Com- | 


of railways authorised һу 
the County of Hertford 
No. 1 Order, 1904. 


26,590 Rejected | The scheme proposed pre- 
' , sented some difħeulties, 
| | and met with considerable 
, local opposition. It was 
| therefore rejected. 
The consideration of this 
| application has been de- 
ferred at the request of 
i the promoters. 


An application for an exten- 
sion of a railway previously 
authorised and for other 


79 4,124 Ра 


| purposes. 

Clacton-on-Sea and! Essex (Great Clacton) Clacton-on-Sea and St. 2} 3) 06 13,106 — ‚ An application for extension 
St. Osyth (Exten- Osyth Light Railway | | | of time and extensions 
sion of Time апа Company | i under the original order, 
Extensions) | | | and for other purposes. 

І { | І 

Maidstone Corpora- Kent (Maidstone) .. MaidstoneCorporation ; 1] 3 6 7,401 — , Anapplication for extensions 
tion (Extension) | | | of railways previously au- 

| | thorised. 

Llandudno and Col. | Denbighshire (Llandrillo- Llandudno and Dis- 54 3 6 25,014 — An application for & devia- 

trict Electrice Tram- | tiou and extension of rail- 


муа Bay (Exten- yn-Rhos and Eirias) 
sions aud Amend- 


ment) 


way 


Construction | 
Company, Limited 


ways previously authorised 
and for other purposes. 


The following orders were among the applications made in 
1905, but not dealt with until 1906:—Bath Electric Tramways 
(extensions), Middlesex County Council (extensions and land}, 
both of which have now been confirmed. 

The Light Railway Commissioners, in their comments upon 
the work up to date, make the following remarks :—-Now that 
the Light Railways Act, 1896, has been in force for ten years, 
we think it desirable to draw attention to the following 
points :— 

(1) The large number of applications made to us in the early 
years, and the great falling off in recent years. 

(2) That although, up to the end of the year 1906, orders 
authorising the construction of about 1,750 miles had been con- 
firmed by the Board of Trade, only ahout 550 miles had then 
been opened for traftic; and that the mileage of lines then open 
was much less in proportion to the mileage sanctioned in the 
case of lines constructed on their own land, than in the case of 
lines more of the nature of tramwavs. 

(5) That in other countries, where the mileage of main lines 
of railway in proportion to area and population is roughly the 
same as in this country, the mileage of light railways already 
constructed is considerable, while many additional lines are 
under. construction or about to be constructed. The figures 
relating to France. Prussia. and Belgium are given in the paper 


The experience gained from the numerous local inquiries held 
by us during the past ten years has satisfied us (a) that light 
railways are much needed in many parts of this country, and 
that many of the lines proposed, but not constructed, are in fact 
necessary to admit of the progress, or even the maintenance, of 
existing trade interests; and further, (b) that improved means 
of access are requisite to assist in retaining the population on 
the land, to counteract the remoteness of rural districts, and 
also, in the neighbourhood of industrial centres, to cope with 
the difficulties as to housing and the supply of labour. 


Proposals for new lines are now infrequent owing to the 
various diticuities in carrying them to a successful completion, 
and, especially in regard to the important class of lines on their 
own land, the cause of the falling off is largely due to the 
ditticulty of raising the necessary capital. even when part of it is 
provided with the aid of the 5tate and of local authorities. 


We think that an improvement could be effected, enabling the 
construction of many much needed lines, by an amendment of 
some of the provisions of the Light Railwavs Act, 1896; and by 
a reconsideration of the conditions under which financial or other 
assistance should be granted to such lines by the State, and 
by local authorities and by those more directly or indirectly 
benefited in each case. 
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SANDYCROFT FOUNDRY 


HE business which is now carried on by the 

Sandycroft Foundry Company, at their works 
m the banks of the River Dee, a few miles from 
Chester, was started long before the words ‘‘ Elec- 
tical’ and ‘‘ Engineering ' were ever used together, 
although, as will be seen below, a large and 
important section of the Company's present work 
is the manufacture of electrical plant and appa 
ratus. The works at Sandycroft were started in 


Branch from 


* Electrical Engineering " М W Railway 


Fic. 1.—РгАХ or Works, 


142. but the business was originally founded at 
Kivdymwyn, near Mold, also in Flintshire, under the 
"ane of the Mold Foundry. 

The works are situated away from any town, but 
"Јоу the advantage of being between the river and 
"allway, so that goods can be received or despatched 
loth by water or rail by means of the private dock or 
‘dings shown in the plan of the works in Fig. 1. 
The dock is of a size which will accommodate a 300-ton 
tat. and a 20-ton crane is provided for loading and 
unloading, 

The machinery throughout the works is now entirely 


electrically driven, from the firm's own steam driven, 
continuous current power station. The generating 
plant comprises a Willans 3-crank compound high- 
speed engine, directly coupled to a 230 kw., 210 volt, 
compound-wound, six-pole standard Sandycroft gener- 
ator. Two other engines, of the horizontal cross-com- 
pound fype, of the Sandycroft Foundry Co.’s own 
manufacture, are also used. "These drive dynamos 
through counter-shafting. One of these, of 220 i.h.p.. 
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SANDYCROFT FOUNDRY. 


drives two machines. These are wound for 250 
volts, and arranged so that they can be con- 
nected either in series or in parallel, for use on 
the special testing circuit. The other engine is 
of 75 i.h.p., and drives a 110-vclt four-pole generator, 
which is used on the lighting circuit. It is of interest 
to note that this machine was put down before 220-volt 
lamps were obtainable. A Tudor battery, of a capacity 
of 600 ampere hours, at the 5-hour rate, is used on 
the 110-volt lighting circuit. 

The main switchboard is very simply arranged. The 
separate testing cireuit has its own panel, provided 
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with change-over switches, for putting the 250-vclt 
generators in series or parallel, and arrangements are 
also made so that any other machine can be coupled 
up to the testing bus bars if required; thus practically 
any usual voltage is available. The power and trac- 
tion feeder panels are, of course, quite distinct, owing 


Fic. 2.—MaiN ErecTING SHop, sHowiNG METHOD OF Drivina SHAFTING. 


to the different voltages (210 and 110 volts) employed. 
An ordinary two-wire distribution is used in both cases. 

The adjoining boiler house contains three boilere 
cf the Company's own make, of the Lancashire 
type, of varying sizes. The largest is fitted with 
a Веппіѕ mechanical stoker, but the other two 
are hand-fired. Induced draught is used, and the same 
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The mo:t interesting part of the works is the main 
engineering and electrical erecting shop, which is а 
well-lighted building, 300 ft. long by 150 ft. wide, 
divided into three bays, but without galleries, except 
fcr a short distance on one side. The centre bay, 
shown in Figs. 2 and 3, is spanned by 20-ton and 10-ton 


travelling eranes, by Messrs. Craven Brothers, equipped 
with Sandycroft motors and separate liquid rheostats of 
a type described hereafter for each motion. The height 
of the roof is such that 30 ft. vertical clearance can 
be obtained under these cranes. Five-ton travellers 
serve the two side bays, of which views are given in 
Figs. 4 and 5. 


Fic. 3.—Centre Bay or MAIN SHOP, LOOKING FROM ELECTRICAL END. 


20-h.p. motor is employed to drive both the induced 
draught fan and the scraper of the Green’s economiser 
It may be mentioned that the condensing plant, which 
is of the jet type, is placed under the engine-room 
floor, and a large cooling pond is provided behind the 
power station. 


The method of driving employed fcr the greater part 
of the machinery in the shcp is as follows. The main 
shafting. which is placed high up. is not continuous, 
but is divided up into short sections. Below each 
point of section is placed a motor mounted on vertical 
slide rails, fixed to the main stanehions cr walls, and 
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provided with two pulleys, one at each end of its 
spindle, by which the two adjoining sections are driven 
bv belting. It is thus possible to drive any section of 
shafting from either end, either together with, or sep- 
arately from, the rest of the shafting, by removing the 
belts. Any motor or any length of shafting can be 
isolated, without disturbing the rest of the shop. The 


"Tog rum m rry 


a total weight of over 200 tons, the largest pieces of 


which weigh abcut 20 tons. 

The electrical work, which is referred to in more 
detail hereafter, is carried on chiefly at the east end 
of the main shop, both in the centre and side bays. 
At the extreme end, and adjoining the space set apart 
for the erection of large machines, are the test beds, 


Fic. 4.—Part oz Sipz Bay or Main Smor, sHOWING Liquip STARTERS IN COURSE OF CONSTRUCTION. 


shafting runs at 245 r.p.m., and the motors at 650 
rpm. Some of the heavier tools are driven by indi- 
vidual motors. Amongst the more notable machine 
tools are a special form of milling type planing 
machine, useful for a variety of work, such as cutting 
keyways in large shafts, and some very fine high-speed 
shaft lathes, the largest of which will take work up 


and the special switchboard, to which the testing vir- 
cuits are brought up. Continuous current is obtained 
from a separate feeder from the power house, through 
which, as has been already pointed out, a variety of 
voltages are obtainable. A 200 kw. rotary converter i£ 
installed, from which a 25-cycle alternating current 
supply can be obtained, and on the same shaft as this 


Fic. 5.—Part or ELECTRICAL SHOP, LOOKING TOWARDS Tesr Вер. 


to 11 in. diameter and 20 ft. in length. Another ma 
chine which we noticed was a combined boring, facing. 
and tapping machine, by which a variety of operations 
can be performed, on such articles as motor frames, at 
one time. Very large work can be handled in this 
shop. At the time of our visit a 2.300 h.p. steam 
winding engine for an Indian mine, was being erected of 


machine is mounted а 50-evcle alternator, so that 
current at either frequency is available. A bank of 
three transformers, with numerous tappings. enables 
any voltage up to 10.000 volts to be employed for 
testing purposes. The standardising room opens out 
of the corner of the shop, and contains a very complete 
equipment. All instruments are here referred to stan- 
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dard Clark cells by means of a special arrangement of 
resistances, used in conjunction with a set of electro- 
statie instruments of the Addenbrooke type. 

The foundry is 200 ft. long by 45 ft. wide and can deal 
with castings up to about 25 tons. The frames of both 
continuous and alternating eurrent machines are cast 
here. All these are of cast iron, as no cast steel frames 
are used. The foundry is served by two 3-motor tra- 
vellers, controlled by liquid rheostats, with capacities of 
30 and 20 tons respectively. A special form of coke 
fired oven is employed for drying cores. An electrically- 
driven hoist is used for taking both coke and pig-iron 
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up to the cupola stage. This, like most of the motors 
in the works, is controlled by one of the firm's liquid 
rheostats. 

On the opposite side of the yard to the foundry is the 
smithy. Here upwards of a dozen forges are provided, 
a noticeable feature of which is the use of induced 
draught to carry away the smoke into one main flue, 
so that no separate chimneys are used. The induced 
draught fans, as well as the blowers, are, of course 
driven by eleetrie motors. "Three steam hammers of 
20 ewt., 15 ewt., and 10 ewt. sizes, are in use in this 
shop. The stores for both fuel and material are very 
conveniently placed, adjoining the smithy and between 
the dock and a railway siding. Situated close to these 
stores is an air compressor plant, consisting of a two- 
cylinder compressor, driven through gearing by a 45 h.p. 
motor. This supplies compressed air for working the 
pneumatic hammers and other small tools in use in 
various parts of the works. The control of this appa- 
ratus is effected by a special type of automatic liquid 
starter, which stops the motor when the pressure in the 
air mains rises to 80 lbs. per sq. in., and restarts it 
when the pressure falls to 60 lbs. The working of this 
apparatus, which is one of the Company’s specialities, 
is further referred to below. 

Larger work than can be handled in the smithy is 
dealt with in the forge, situated a short distance behind 
the foundry. The two 50 cwt. steam hammers in the 
shop had, at the time of our visit, been working for 
some time continuously, night and day, upon a very 
large order for stamp batteries for South Africa. Atten- 
tion should be drawn to a patent reheating furnace in 
use here, which burns ordinary slack, instead of coal, 
and in which forced draught is obtained by means of 
steam jets. 

Turning now to some of the more prominent features 
of the electrical work carried on at Sandycroft, we 
must first call attenticn to a number of points of interest 
and originality in the design of the several types of 
induction motors manufactured by the firm. This 
branch of work has received a particularly large amount 
of attention frem the Company's engineers. Induc- 
tion motors are fully standardised, from 5 to 1,000 h.p. 
A good example of a large machine is one which has 
just been completed for the Champion Reef Gold Mine, 
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Mysore, India, and will be used for driving an air com- 
pressor. This motor is rated at 350 b.h.p., 2,200 volts, 
25 cycles, at 180 r.p.m. In contradistinction to the 
practice of many firms, the stators of these motors 
are provided with open slots, with the coils held 


in by wooden keys, in a similar manner to 
the ordinary arrangement in large  continuous- 


current armatures. This enables former wound 
coils to be used. The rotor slots are, as usual, nearly 
closed, and the bars which form the windings in the 
case of the larger rotors are pushed through. The 
arrangement of the rotor end connections is such as to 
give a specially good fan action. The Company do 
not at present make their own core stampings, but 
employ a carefully-selected brand of material which 
is delivered in large quantities, ready stamped and 
coated with a special substance for insulating adjacent 
laminations from each other. 

A large number of the motors intended for mining 
work and similar purposes are provided with a special 
form of waterproof insulation, which enables protected 
type motors to be used in damp places, where otherwise 
fully enelosed motors of much larger size would have 
to be adopted. At the time of our visit we saw a 
former wound stator coil treated with this insulation 
which had been soaked in water for twenty-four hours, 
tested sucessfully with 10,000 volts alternating, with 
out puncturing. А field coil for a continuous-current 
motor was also seen to withstand about 7,000 volts, 
when immersed in a pail of water. 

The motors of the slip ring type are fitted with a 
particularly neatly-designed form of combined brush 
lifting and short circuiting device, worked by one 
handle. Тһе first movement of the handle short- 
circuits the slip rings by the movement of a sliding 
sleeve, actuated by a fork through an arrangement of 
levers and links, which closes a set of contacts con- 
tained within the drum carrying the slip rings. A 


Кта. 7. —VARIABLE SPEED INDUCTION MOTOR. 


further movement of the handle lifts the brush holders 

In order to overcome the disadvantages attendant 
upon the use of slip rings, while still retaining a good 
starting torque, the company have developed a form 
of squirrel cage motor known as the ** X " type, which 
can be used entirely without external resistances or 
starting transformers. This machine has a rotor pro- 
vided with a high-resistance squirrel-cage winding, to 
the short-circuiting rings of which are attached low- 
resistance cross-connections. By changing the number 
of stator poles, the rotor currents can be caused to 
flow either through the high-resistance short-circuiting 
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rings (the condition for starting), or through the low- 
resistance. connections, in parallel with the squirrel- 
cage short-cireuiting rings (the condition when running 
normally). The short-circuiting rings are formed of a 
special high-resistance metal, and, owing to the over- 
lapping of the currents in them, the fan action of the 
cross-connections, and the cooling effect of the bars and 
cross-connections themselves, the rings for large motors 
are of quite small cross-section. It will be seen, too, 
that with this construction, the inductance of the rotor 
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Fic. 8. —Gnovr or Smatt HAULAGE GEARS, DRIVEN BY SANDY- 
CROFT CONTINUOUS CURRENT MOTORS. 


when starting is less than when running normally, and 
this helps the power factor, and increases the maximum 
starting torque obtainable. When running normally, 
the short-circuiting rings are in parallel with the cross- 
connections, and increase the radiating surface of the 
rotor; and this, together with the fan action of the 
cross-connections, permits the use of а smaller 
machine for a given output than is possible with a 
machine provided with a wound rotor. As the starting 
of these motors is independent of the resistance of the 
bars themselves, or of the low-resistance cross-connec- 
tions, these can have a very low resistance, and these 
machines, consequently, have a higher efficiency than 
machines of either the wound or squirrel-cage types. 
The stator windings are of a patented type, giving 
alternative numbers of poles; the connections being 
mesh for normal running, and parallel star for starting. 
A rotor of a machine of this type is shown in Fig. 6. 
Double the full load torque can be developed with 3 
to 36 times full load current. and with full 
load current these motors will start against 
55—60 per cent. of full load torque, and full 
load starting effort can be developed with 1:5 to 1'8 
times normal full load current, according to the number 
of poles. The power factor at starting is 2 or 3 per 
cent. higher than that when running normally, and 
developing the same torque. 

A still more interesting type of induction motor is 
that more recently designed by Mr. L. J. Hunt, for 
variable speed work. This motor was fully described 
in Mr. Hunt's recent paper, read before the Manchester 
Local Section of the Institution of Electrical Engineers 
isee ELECTRICAL ENGINEERING, Vol. 1., pages 545, 581, 
606 and 629), so it will suffice here only to recapitulate 
its principal features. In its simplest form it is entirely 
without slip rings, and the speed variation is obtained 
hv means of resistances connected to tappings taken 
from points in the stator winding, which are 
equipotential with regard tc the primary winding. By 


this means a gradual speed regulation is obtained 
throughout the whole range, from just creeping round 
to full speed. 

We had the opportunity of seeing a 125 h.p. motor of 
this type, for driving a small winding plant for the 
Taquah and Abosso Mines (West Africa), running 
under test at the works. A particularly useful field of 
application of these variable speed motors, without slip 
rings, is for use in connection with coal cutters, where 
ordinary squirrel-cage motors have not sufficiently good 
starting torque, and fully enclosed slip ring motors are 
too large to be convenient. 

Another type of variable speed motor is also made, 
in which, however, slip rings are used. In this machine 
the rotor has a double winding, and is provided with 
three slip rings. It runs at two efficient speeds with- 
out losses in resistances. Intermediate speeds are ob- 
tained by rheostatic regulation. The control is as 
simple as that of an ordinary slip ring motor, and no 
changes of connections are necessary when varying 
speeds. This motor is particularly suitable for driving 
machines which require to be run for long periods at 
different speeds. The efficiency is high at both speeds, 
and the power factor is but little reduced when running 
at the slower speed. These features distinguish this 
motor from any previous attempts to produce a satisfac- 
tory two-speed induction motor. It is also adaptable 
for driving machines which have to be frequently started 
and stopped, and which have to exert a large starting 
torque. It will develop full load torque taking only 0:7 
times full load current, or it will start against twice full 
load torque taking only 1°4 times full load current. 
When taking a starting current equal to the full load 
current it will develop about 1°45 times full load torque. 
The ratio between the two efficient speeds is a very 
convenient one, being generally 2:3. 

In a third variety, three efficient speeds are obtain- 
able, by the addition of a change-over switch in the 


Fic. 9.— CONTINUOUS CURRENT LIQUID STARTER WITH OVERLOAD 
AND NO VOLTAGE RELEASES, WITH COVER REPRESENTED AS 
TRANSPARENT ro Snow BLADES. 


stator circuit, while intermediate regulation is obtained 
by resistances as before. Fig. 7 shows the general 
appearance of one of these variable speed motors. 

In addition to alternating current work, large num- 
bers for continuous current dynamos and motors are 
made, but it is unnecessary to consider these in so 
much detail, as the designs do not present such striking 
differences from what may now be described as stan- 
dard practice. It should be mentioned, however, that 
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the Company fully believe in the advantages to be 
obtained by the use of interpoles, and practically all 
their 500-volt motors, whether for constant or variable 
speed work, are now standardised with their addition. 
A group of small haulage gears, driven by Sandycroit 
continuous eurrent motors, is shown in Fig. 8. In con- 
neetion with these it is interesting to recall some tests 
made on similar electrically driven haulage gears, 
supplied not long ago to the quarries of Messrs. J. W. 
Greaves and Sons, at Blaenau Festiniog, North Wales, 
with a double reduetion gear from 600 r.p.m. at the 
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motor shaft, to 24:6 r.p.m. at the drum. As the mean 
of several observations closely agreeing with each other, 
it was found that the overall efficiency, the ratio 
of electric input to the motors to mechanical output, 
as measured by a brake on the drum, was 84:6 per cent. 
at full load, 85 per cent. at three-quarters load, and 83:1 
at half-load respectively; figures which speak highly of 
the quality of both motors and gearing. 

The Sandyercft Foundry Company have for some 
time past specialised in the manufacture of liquid rheo- 
stats for motor control, and although the general advan- 
tages of the Sandycroft liquid starter (made under the 
Wooliseroft Patents), are by ncw pretty well known, it 
may not be out of place to deseribe shortly a few of 
the leading features. The starter, in its simplest form, 
consists of a cast-iron drum carried on trunnions, to 
allow of rotation through an angle of 1359 or 180°. In 
the '' off °’ position, the lower half of the drum contains 
a solution of caustic soda, and the upper half wrought 
iron blades carried on bolts, passing through, but insu- 
lated from the end of the drum. On slowly rotating 
the drum, the blades are gradually immersed until 
they are finally put into metallic connecticn with the 
drum by means of a sliding contact mounted outside 
the drum. 

The form of the blades can be seen from Fig. 9, 
which is from a photograph taken with the drum 
removed during a part of the exposure. It is obvious 
that as the liquid and the blades are entirely enclosed, 
there is no possibility of creeping or spilling of the 
liquid, also evaporation is reduced to a minimum, so 
that it is only necessary to add a little plain water at 
intervals of several months. One of the first starters 
of this kind that was made was used in connection with 
a very busy haulage gear, in a colliery, and after run- 
ning for twelve months it was found that the level of 
the liquid had only fallen half an inch, and the depth 
of the corrosion of the blades nowhere exceeded 1-16 in. 


The starters, which are fitted with no-voltage and 
overload releases, are provided with a loose handle, 
which can only carry the drum round when the arma- 
ture of the shunt magnet is held to its pole piece so that 
it can engage with a projecting pin (shown in Fig. 9) 
on the drum. Should this disengage, either through a 
failure of voltage or through the short-circuiting of the 
coil by the action of the overload release solenoid con- 
tained in the hollow pillar, the drum will return to 
the '' off " position, and break the circuit. Thus the 
starter cannot be pushed over too quickly, as, if the 
current exceeds a certain value, the drum ceases to 
follow the handle, and has to be pushed up again from 
the starting position. A worm-gear attachment can be 
added for very slow starting, if required, without inter- 
fering with the action of the releases. 

In the smaller 3-phase starters, one of which is shown 
in Fig. 10, two separately insulated blades and the case 
are connected to the three rotor terminals respectively, 
and external short-circuiting contacts are provided on 
each side. In the case of large motors, three separate 
starters, mechanically connected together and operated 
by one handle, may be used. For crane, lift, and other 
purposes these starters can be combined with a revers- 
ing switch actuated by the rotation of the drum or, in 
the ease of three-phase motors, interlocked with sep- 
arate stator reversing switches, and various combina- 
tions can be arranged for controlling variable speed 
induction motors of the types described above. 

Another adaptation of this switch, already mentioned, 
is in connection with motor-driven air compressors. 
The switch is operated by variations of air pressure 
between given limits, so that when the pressure in the 
receiver rises to the maximum value the current is 
cut off and the motor stopped. Again, when the pres- 
sure falls, the motor is gradually started up. One of 
these regulators is shown in Fig. 11. The air pressure 
acts upon a piston in a small cylinder, which is counter- 
balanced by a weighted lever. The movement of this 
piston actuates a valve (either directly, as in the starter 


Fic. 11. — AUTOMATIC LIQUID STARTER FOR CONTROLLING AIR 
COMPRESSORS. 


shown in Fig. 11, or through the medium of a relay 
contact and solenoid). This valve admits air to one 
side or the other of the piston in a double-acting 
cylinder, which causes the controller drum to revolve. 
A second cylinder, containing oil, acts as a dash-pot, 
and prevents the resistance being cut out too quickly. 
The speed of motion can be adjusted within wide limits, 
and an oil valve is provided, so that the starter can 
be returned quickly to the off position. А no-voltage 
release can be arranged, so that in the event of th? 
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асе failing, the starter will return immediately to 
"e "off" pcsition, but will slowly start the motor 
sain H the voltage is again available. 

Another well-known speciality of the firm is the 
srlveroft- Marvin. electric percussion rock-drill. In 
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and a shank (4) which passes through a bearing in the 
front head (5) of the machine, and is provided with a 
massive chuck, or tool holder (6) for holding the drill 
steel or bit. The magnetic pull of the coils (3) draws 
the plunger (1) alternately backward and forward. The 
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Scale 1/10th full size. 
Fic. 12.—Secrion or Sanpycrort-Marvin Rock DRILL. 


this apparatus the heavy iron core of the drill itself is 
gaven a reciprocating movement, by means of a pair of 
чш which are energised by a pulsating current 

i peculiar wave form and low frequency, obtained from 
з Осан machine. А section of the drill 


rifled ratchet rod (8) is provided with a ratchet-wheel 
in the back-head (9) and enters a rifled nut in the 
back part of the plunger. The cushion-spring (7) is of 
a very heavy helicoidal pattern. Its function is to 
assist in checking the backward stroke of the plunger 


— ARRANGEMENT OF CONNECTIONS OF 
SANDYCROFT-MARVIN Rock 


Fic. 13. 
DRILL. 


«lf is given in Fig. 12. The moving part consists of 
à dd steel plunger, surrounded by two coils of wire. 
'mugh which electric currents are passed. The coils 
a wire, by pulling the steel plunger backward and 
irward, produce the stroke of the machine in the same 
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"anner that the steam, acting upon the opposite sides 
"a piston, produces the stroke in a steam engine. It 

all he observed that the plunger or piston (1) of the 
machine із very similar to that of an air-drill. This 
Р is a solid steel forging, having an enlarged 
wrion (2) which is surrounded by coils of wire (3) 


(GENERATOR FOR 


14.— APPARATUS For RemovaL or DUST IN 


It thus absorbs the surplus energy of the return stroke, 
and supplies the energy thus momentarily stored, to the 
forward stroke. The coils which form the body of the 
machine are encased in a steel tube, and the front 
and back heads are drawn together by side bolts. A 


MINES. 


flexible cable, consisting of three wires, terminating in 
a connection which fits into a socket on the drill, leads 
the current to the machine, and connection to the 
wires of the coils is made by means of brass plugs (10) 
extending through the case. 

In the smaller size drill, 


the plunger has a 
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non-magnetic manganese steel spindle, with a high per- 
meability steel sleeve, as this construction diminishes 
magnetic leakage. In the larger sizes, where the 
spindle is smaller relatively to the rest of the apparatus, 
a solid steel plunger is used. 

The construction of the coil is very substantial. Bare 
copper wire of square section is used, and is insulated 
as it is wound, with pure mica, no other insulating 
material being used in the construction of the drill. 
When completed the coil is practically a solid fire-proof 
mass of copper and mica. There is no chance for the 
insulation to be injured by the vibration of the ma- 
chine. Тһе wire is wound upon a steel tube, provided 
with steel heads, and is encased in a steel Jacket, which 
is caulked in place, making the coils entirely impervious 
to dirt or moisture. 

The drill is so constructed that it can be taken apart 
and put together again by the removal of only five 
nuts, in three minutes. There are no packed joints 
to make, and all parts are made interchangeable, for 
ease of replacement. 

The machine which supplies current to the drill can 
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Fic. 15. — MAGNETIC SEPARATOR. 


either be used as a belt driven generator or a rotary 
converter, but when used as a generator, about twice 
the number of drills can be supplied. The arrange 
ment of slip rings and commutators by which the low 
frequency flat topped current curve required by the 
drill is produced, is represented diagrammatically in 
Fig. 13. The principal feature of the apparatus is that 
although a four-pole machine is employed, only one 
cycle is produced per revolution. The ordinary con- 
tinuous current commutator is seen at the right. Tap- 
pings are taken from four points in the ordinary way, 
as in a single-phase rotary converter, and connections 
are taken from these to two segments of a four-part 
commutator, with two brushes. seen in the centre. 
The other two segments of this four-part commutator 
are connected to the two slip rings, on the left, con- 
nected to the main terminals. Thus the action of the 
four-part commutator is to take current during suc- 
cessive quarter revolutions from the continuous and 
alternating current sides in turn so that the result is a 
wave lasting over half a revolution with a flat top, 
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consisting of the quarter revolution during which con- 
tinuous current is being taken in the appropriate direc- 
tion. The divided ring between the ordinary commu- 
tator and the four part ring simply serves to make con- 
nection during alternate half-revolutions to the two 
sections of the coil on the drill. These two coils have 
a common return, so that only three leads need to be 
taken to the drills. The standard machines run at 
385 r.p.m. 

A disadvantage of the use of percussive rock drills 
on hard stone has always been the inhaling of fine par- 
ticles of rock by the men in charge of the drills, which 
often gives rise to the disease known as ''miners' 
phthisis." One of the most successful attempts to 
control this is embodied in an electrically driven appa- 


ratus, manufactured by the Sandycroft Foundry Com- 
pany, under patents of Mr. B. H. Thwaite. The appa- 
ratus consists of a small cylindrical tank, 4, Fig. 14, 
partially filled with water (and, if necessary, chemical 
absorption agents). То the branches, B B, rubber 


hose are coupled by means of patent rapid couplings ; 
at the end of one hose is fixed a light aluminium sucker, 
C, which fits around the drill hole, and is held in 
position by an adjustable arm, D, and stretcher bar, E, 
which are made very light and portable, and of very 
easy adjustment; into the second hose is fixed an 
arrangement for clearing the gases produced by blasting. 
Into the sucker the dust and small particles of rock, 
as they are ejected by the action of the drill, are drawn 
by powerful air suction, the heavier particles being 
caught in a separator or trap at F, and in another at 
R, from which they can be conveniently removed, the 
dust-laden air being conveyed through the hose into the 
tank A. The attachment for use in clearing the fumes 
created by blasting, consists of a slotted pipe shown at 
G, which can be rapidly fitted across the drive, into 
which the noxious air and dust are quickly drawn and 
passed away to the tank, the atmosphere being thus 
very rapidly cleared. 

The tank, with its motor and fan, is carried on a 
carriage running on rails. Partitions are fixed inside 
the tank, carrying on their lower ends hinged flaps 
pierced with holes. "The dust-laden air enters the tank 
through the branches, B B, and by reason of the par- 
titions is compelled to pass through the water on its 
way to the outlet branch, thus leaving behind it all 
dust and impurities. It flows through the fan and is 
discharged as pure air. The fan is of the small com- 
pound centrifugal type, driven by an electric motor. 

The whole apparatus is compact and portable, the 
tank itself being provided with wheels, so that it can 
be lifted off the carriage by means of handles, placed 
on the rails, and moved to any convenient place for 
filling or emptying. 

Another application of electricity to the mining and 
metallurgical industries, which has been developed by 
the Company, is a magnetic separator, made under the 
‘Dawes ” patents, and specially designed for the 
separation of complex ores. It has been used suc- 
cessfully, not only for mixtures, containing iron and 
steel, but for more feebly magnetic substances, such as 
in the separation of certain ores of copper and zine, 
wolfram and tin, &e., &c. The machine, in its sim. 
plest form, consists of a horse-shoe magnet, wound 
for very high magnetic densities. Between the poles 
of this magnet rotates a drum, and above this drum, 
and with its axis at right angles to it, a dise is 
mounted and driven at a high speed. The material to 
be separated is fed on to the drum, and is carried by 
it between the poles of the magnet. Owing to the 
arrangement of the poles the magnetic material flies up 
from the drum on to the under side of the dise, and is 
thrown by it into a hopper provided for its reception. 
The non-magnetic material is carried round by the drum 
and deposited into another hopper. A view of the com- 
plete apparatus is given in Fig. 15. 

As may be gathered from the above outline of some 
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of the firm's specialities, a large proportion of the Com- 
pany s business is in connection with both mechanical 
and electrical plant for mines, quarries, and similar 
porpeses. both at home, and in the colonies and abroad. 
\number of examples of large electrical installations of 
this nature carried out by the firm can be found, with- 
cat going far from the works, in the quarries, collieries 
aui other mines of North Wales, in addition to the large 
waunt of mining plant which has been shipped across 
the seus. and supplied to other parts cf this country. 

We have already mentioned the plant at the quar- 

ne» at Blaenau Festiniog, and examples of colliery 
installations can be found within a dozen miles of the 
works. In one of these collieries, a three-phase 
125 k.v.a. alternator, of the Company's manufacture, 
has been put down, whieh, in conjunction with an old 
s«econd-hand. set, drives a number of induction motors, 
nestly of the " X" type already described, both on the 
-iríace and underground, as well as supplying lighting. 
These motors include one of 60 h.p., driving a main 
"ineco fan, and a 25 h.p. motor driving a smaller 
suking fan, and a workshop motor of 30 h.p. The 
underground machines at present comprise a 60 h.p. 
pip motor, replacing an old steam engine, and an 
electrically driven 30 h.p. main and tail rope haulage 
Jer. 
“It must not, however, be thought that the whole of 
the Company's activities are concentrated on mining. 
We were able to inspect a fine example of а power 
installation for ordinary purposes, also in the neigh- 
lourhood, at the large steel works of Messrs. John 
Sununers and Co., on the other side of the river, near 
Queensferry. The machinery in this ease is continuous 
coment, and a large number of motors and the gener- 
ating plant were made at Sandycroft. It is unneces- 
«rv here to describe in detail the equipment of this 
lane and rapidly extending works, although there is 
much of interest to be seen. The establishment is a 
god example of a large works being gradually changed 
over from steam to eleetrie driving. The whole of what 
шау be described as the auxiliary machinery is now 
diven electrically, including cranes of every size and 
deseription, but the main rolls are still driven by steam 
engines, ranging in size up to 10,000 h.p., althcugh 
ebetrieal driving for these is now under consideration. 
Electrical power is at present derived from the gas 
egine driven power house, but the installation of an 
ehaust steam turbine in connection with the largest 
rolling mill engine is contemplated, in addition to large 
(tensions of the existing station. 

There are at present running two 200 k.w. sets, each 
сопы of а 10-pole compound wound standard 
Sandveroft continuous current generator, for 010 am- 
peres at 210 volts, running at 130 r.p.m.. and driven 
зу a Crossley gas engine, with two opposed hcrizontal 
einders, each 25 in. x 30 іп. These engines are pro- 
vilel with flywheels weighing 224 tons, and stand on 
“parate bed-plates from the dynamos to which they 
аге coupled by Raffard flexible couplings. It speaks 
well for the reliability of these machines to record 
that thev have both been running since they were set 
"work on January 15th, 1907, regularly each week from 
Monday morning till Saturday night, without stopping, 
anl without any standing plant. The engines are sup- 
[il from a very large pressure producer plant, using 
cheap ordinary slack from a neighbouring colliery, care- 
tilly screened. The depth of fuel from the top to 
the grate іѕ no less than 144 feet. The tar extractor 
tunis driven by belting from a 22 b.h.p. motor, running 
at 650 rop.m. About 250 motors have been installed 
ap to the present in the works, varying in size up to 
about 20 hon. 

We cannot conclude the article without expressing 
our appreciation ef the ecurtesy shown to our represen- 
tative at Sandvereft by Mr. Sydney Taylor, Mr. H. F. 
Tayler. apd other members of the staff, and we are 


particularly indebted to Mr. L. J. Hunt, who, as we 
have already indicated, was the originator of many of 
the interesting developments in induction motor and 
other electrical design mentioned above, and who kindly 
placed much of his time at our disposal. 


Swansea Corporation Telephone System.—It is 
stated that all difficulties in connection with the pur- 
chase of the Swansea Corporation Telephone System 
have now been settled, and there is no further 
obstacle to the immediate transfer of the undertaking. 


Japanese Electrical Imports.—The import of machinery into 
Yokohama in 1905, value £951,274, was phenomenal, and was 
specially remarkable for the increases in electric motors and 
machine tools. In the latter item the high figures were fairly 
maintained in 1906, but electric motors declined, and the total 
for machinery fell to £048,.5C9, which figures, nevertheless, are 
far above those of years prior to 1905. 


Municipal Accounts.— At the annual meeting of the Industrial 
Freedom League on Thursday, a resolution was passed regret- 
ting that steps have not been taken to put into force the 
recommendations of the Joint Select Committee of Parliament 
on Municipal Trading in regard to the audit of the accounts 
of local authorities. It was also put on record that although 
the audit of the Local Government Board was unanimously 
condemned by the Joint Committee, this method is being 
constantly extended. A further resolution expressing the opinion 
that the formation of a Tratlic Board for London was impera- 
tively necessary was also passed. | 


Electric Traction and Lighting in Barcelona.—In a report 
upon the trade and commerce of the Consular district of 
Barcelona, the acting British Consul-General, Mr. G. R. Smither, 
states that Barcelona has perhaps a more complete system of 
electric trams than any other city in Europe. German and 
Belgian companies control the whole of the numerous lines, the 
only British concern having been sold to a Belgian syndicate 
about a year ago. Various small extensions have been made 
during the year. A German company have carried a line 
through the Calle Muntanér, one of the principal arteries con- 
necting the city with the neighbouring residential suburb of 
Bonanova, and the Belgian company owning the Sarria to Barce- 
lona Electric Railway have extended their line about 1} kiloms. 
to the foot of the hills, and thence have built а типі шаг 
railway to the mountain village. of Vallvidrera. The entire 
journey from Barcelona to Valividrera takes some 40 minutes, 
and it is not surprising that many villas for summer residence 
are being built in the village, which is about 1,200 ft. above the 
level of the sea. The two great companies, one Catalan and the 
other German, have greatly increased their generating capacity 
during the year, the latter having spent some £200.000 on new 
plant. "The public iighting of the city is on an elaborate scale, 
and private lighting by electricity is very general and daily 
becoming more so, consequently the electrical engineers, fitters, 
and dealers in apparatus are kept constantly emploved. 


Electrification of Australian Railways.- -Mr. Bent, the Premier 
of Victoria, before leaving London for Australia ria America 
on Friday (June 28th), arranged, in conjunction with Mr. Thos. 
Tait, the Chief Commissioner for Railways for the State, that 
Mr. Charles Merz should go out to Melbourne, and report upon 
the advisability of converting the suburban railways of that 
city from steam to electricity. Mr. Merz was the consulting 
engineer to the North Eastern Railway in the electrification 
of the Tyneside line at Newcastle, and this system was person- 
ally examined by Mr. Bent and Mr. Tait. They considered the 
satisfactory manner in which this work had been carried on 
to justify thoroughly the appointment of Mr. Merz, who had been 
strongly recommended to them by Sir George Gibb, manager 
of the Metropolitan and various cther tube railways. and formerly 
general manager of the North-Eastern Railway. Mr. J. C. 
Inglis, general manager of the Great Western Railway, had also 
recommended Mr. Merz. Mr. Redman, who was closely asso- 
ciated with Mr. Merz in the conversion of the Newcastle lines, 
will probably also go out to Australia. A full report is to be 
presented for the guidance of the State Government, together 
with recommendations as to the most serviceable system, and 
the probable financial results. The St. Kilda and Port Melbourne 
lines are to be taken in hand first, and Mr. Merz is to prepare 
plants and specifications and conditiens of contract with regard 
to these in readiness for tenders to be invited. Mr. Merz is also 
to report upon the equipment with electric power of the machinery 
and plant at the Government railway workshops at Newport. 
Mr. Bent and Mr. Tait will, while in America, inspect the New 
York Central and Pennsylvania lines, which have been electri- 
fied. Only a comparatively small portion of the plant. &c.. 
required can be manufactured. in Australa, апа in considering 
tenders for what will have to be imported, preference is to be 
given to British firms. 
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ELECTRIC CRANE EQUIPMENT AT CARDIFF 


N addition to various types of hydraulic cranes and coaling 

hoists at the new ‘‘Queen Alexandra" Dock at Cardiff, which 
will be opened by the King on Saturday, July 13th, there will 
be in operation on the north, or import, side of the dock four 
two-ton electric gantry cranes, two of which are shown in the 
accompanying illustration from a photograph taken at the maker's 
works. These cranes, constructed and erected by Messrs. 
Stothert and Pitt (Ltd.), of Bath, are capable of lifting a work- 
ing load of two tons at a maximum radius of 55 ft. with the 
centre of the jib-head pulley 60 ft. above the rail level at this 
radius, and have lifting, slewing, and derrickinz motions operated 
by separate motors; the travelling motion being operated by hand 


power. These cranes are each mounted upon a pedesta! truck 
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ELECTRIC CRANES FOR CARDIFF Docks. 


running on four wheels, set to a gauge of 13 ft. 6 in., centre to 
centre of rails. The following are the working speeds : — 


Lifting, 2 tons, 20) ft. per minute. 
Slewing, 2 tons, 400 ft. per minute. 


Derricking, 2 tons from 55 ft. to 30 ft. radius in 25 seconds. 

The lifting gear is of double purchase, and the load is lifted 
on single rope. The rope, which is of extra-special flexible 
quality, 2 in. circumference, fitted with overhauling weight and 
swivelling hook, is of sufficient length to allow the hook to 
descend 30 ft. below the coping level. The lifting gear has been 
made on Stothert and Pitt's patent free barrel system, the 
barrel, running loose on the shaft, is connected or disconnected 
by means of a coil clutch. The lever for operating the coil 
clutch is so connected with the controller handle that the one 
motion which vives current to the motor also engages the 
clutch. A powerful feot-Lbrake, which is so interlocked under 


the builders’ various patents with the controller handle, that 
it is impossible to work one agains: the other, ıs provided. The 
advantage of the ''íree barrel” system is that the load can be 
lifted to any desired 
height and released 
immediately under the 
contro] of the  foot- 
brake, without first 
having to bring the 
armature and its train 
of gearing to rest, and 
as the motor runs in 
one direction only, it is 
not subject to any un- 
due shock, so therefore 
has a longer iife. The 
lifting gear is fitted 
with Pitt's patent over- 
winding gear. The 
slewing motion is oper 
ated from the moto- 
by means of a train оі 
spur and bevel gear- 
ing, driving the pinion 
working into an ex- 
ternally toothed slew- 
ing ring. The weight 
of the revolving struc- 
ture is carried on c 
live ring of steel 
rollers, bearing on top 
and bottom roller 
paths of cast steel. By 
this system the weight 
of the revolving struc- 
ture is more evenly 
cistributed over the 
roller path, therefore 
making the slewing 
easier. A powerful 
mechanical brake  i- 
fitted to this motion 
The derricking motion 
is operated from the 
motor by double reduction worm gearing, and is fitted with 
a safety brake, so as to prevent the jib running down when the 
derrick motion is not in use. Тһе whole of the gearing is of 
steel, except the worm-wheel of the first reduction, and the 
worm of the second reduction of the derricking motion which 
are of phosphor bronze. The whole of the lifting gear, the first 
and second reductions of the slewing gear, and the first reduc- 
tion of the derricking gear are machine-cut. The first reductions 
of all motions operate in dust-proof oil-baths. The motors are 
series wound, and suitable for a continuous current of 400 to 50) 
volts The crane rated powers of the motors are as follows :— 


Lifting motor, 40 b.h.p. at about 600 r.p.m. 
Slewing motor, 4 b.h.p. at about 690 r.p.m. 
Derricking motor, 30 b.h.p. at about 900 r.p.m. 


Each motor is governed by a separate controller of the metallic 
type, provided with suitable metallic resistances. A neat switch- 
board, fitted with main switch and fuses, is provided. Suitable 
plug connections are fitted on the truck to take the purchasers, 
main flexible leads—the current being conveyed to the switch- 
board by means of ring collectors on the centre-pin. А five-light 
cargo light is fitted on the jib, and two incandescent lamps in 
the crane-house, the switches being arranged in a convenient 
position in the cabin. The superstructure consists of two mild 
stcel main girders, carrying a structural “A” frame for taking 
the derricking motion, and also cast-iron side frames for taking 
the main shafts. The jib is constructed of mild steel on the 
lattice boom principle. The truck is of the pedestal archway 
type, and is constructed of rolled steel sections, suitably framed 
and gussetted to make it rigid. It runs on four double-flanged 
tvavelling wheels set to a gauge of 13 ft. 4 in. Screw jacks аге 
fitted at each corner so as to fix the crane in the working posi- 
tion, whilst a ladder of access is fitted to the truck to enable 
the driver to reach the platform and house. The whole of the 
machinery and operating gear is enclosed in a weather-proof 
house, fitted with door, and the windows afford adequate light, 
ала a full view of the load, whilst the operating gear has been 
brought to a convenient position in the front of the house, and 
arranged so as to be under the easy control of one man. 

The Cardiff Railway Co. have not established an electric nowe: 
station at their new dock. but derive energy from the Cardiff 
Corooration gonevating station by means of ‘overhead feeders 
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SWITCHING DEVICES 


NE of the new specifications published last Thurs- 

day was that of the British Patent No. 14,058 of 
1906, in the name of Dr. Martin Kallman, of Berlin. 
We print the principal portion of the specification 
below : — 


Mv invention relates to devices in cut-outs, reversing-switches, 
automatic contact-breakers, cell-switches, and the like, and has 
for its object the prevention of violent break-sparks and flashing 
at the contacts, though it can also be employed with advantage 
to prevent extra-currents on the interruption of circuits with 
high self-induction. "This is attained by inserting in the circuit 
at the contact point or place of break or reversal a resistance 
of high temperature coefficient, especially iron, which on passage 
of current increases in a short time [e.y. a few seconds], on 
being heated to red-heat, many times in resistance, and thus 
weakens the current to such an extent that the final interruption 
of the circuit takes place almost without sparking, and any 
extra-currents remain but small. Such a resistance, which, by 
reason of the heating taking place on passage of current, 
increases, by many times the original value, thus effects within 
a very short time an automatic weakening of the current, and 
will therefore be here briefly designated a ‘‘current reducer ” or 
"reducing resistance.” 

Such a reducing resistance, in order to ensure as small a 
capacity for heat as possible, may be made of very thin iron 
wire, which for the purpose of preventing oxidation may, like 
incandescent lamp filaments, be enclosed in a vacuum, for 
instance, a glass box, or, better, in an atmosphere of hydrogen 
or other indifferent gas. If, for example, as shown in Fig. 1, 
the resistance is calculated for a current of 2 amperes, the 
voltage at its ends increases rapidly with this current strength 
by reason of the heating, while the current remains almost 
constant, provided that the iron resistance forms the main 
pertion of the circuit resistance—for example, if the increase is 
from 10 to 50 volts. It is only when a higher temperature is 
reached that the essential increase in resistance ceases and the 
current-strength then increases further. In an iron wire, for 
instance, O°56 mm. thick, there is 2 volts fall of potential for 
; ampere current, that is 4 ohms resistance; for 1 ampere and 
mederate heating correspondingly 5 volts and 5 ohms; for 2 
amperes and dark red heat, correspondingly 22 volts and 11 
ohis; for 22 amperes and medium red heat, 50 volts and 
25 ohms; for 2°3 amperes and bright red heat, 75 volts and 
about 33 ohms. 

Thus if in a circuit of 220 volts there is a load of 20 amperes 
corresponding to 11 ohms resistance of the lamps or the like, 


and if this load were cut out direct, there would be very con- 
siderable sparking caused. If, however, there is introduced at 
the place of break, in suitable manner, a reducing resistance, 
which in working is short-circuited, then on opening tbe switch 
the current at the first moment, if this resistance when cold is 
according to the above example about 4 ohms, will be 
220 
1+4 
current [from 20 to 147] is naturally but trifling. Within a few 
seconds the thin iron wire will now become incandescent and 
increase in resistance to, for instance, 33 ohms. The current- 


=14°7 amperes. The break spark with this small change of 


srength of the circuit then sinks to =5 amperes, and 


220 
11 +33 
these remaining 5 amperes can likewise be interrupted without 
any considerable sparking. The case is similar on direct short- 


circuiting taking place {shown in Fig. 2], where, for instance, 


some 54 amperes current only have still to be interrupted. This 
process can be used without difficulty by simple bridging of the 
place of break either by a single or multiple-pole switch, two 
breaks, or if necessary more stages, being thus employed. In 
the latter case there are several sections of the reducing resist- 
ance to be cut out in stages. | 

Ав switches lever, rotary or reversing switches with several 
contacts may be used. If extremely thin iron wires of, say, 
4g mm. thickness be used, the reducing resistance will under 
certain circumstances be heated to red heat in less than a 
second, so that a simple snap switch may be employed in place 
of the single switches, whereby the opening of the main and 
shunt circuits can be effected in rapid succession. This simple 
process for a self-acting weakening of the current by using 
reduction-resistances with high positive temperature-coeflicients, 
for which, besides iron, other but less well-suited metals may, 
of course, be used, is illustrated, in its simplest form, diagram- 
matically, in Fig. 5 for a single-polar switch. When opening 
the switch 1 the secondary switch 2 is still closed, so that the 
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whole current to be consumed, which undergoes a proportionately 
small weakening in consequence of the still cold reduction- 
resistance 3, flows through the lamp, or the like, and the said 
reduction-resistance. 

After a corresponding space of time, which generally is only 
a few seconds, the resistance 3 has become red-hot, and has 
consequently been greatly increased. Now the switch 2 can 
be opened without much sparking, as the current has in the 
meantime been reduced automatically to a small fraction of its 
initial value, as shown by the preceding example. There is thus 
avoided at the switch 1, as well as on the subsequently to be 
opened switch 2, a large break-spark. On closing the circuit, the 
switch 2, or the switch 1, may at will be closed first, or both 
may also be closed at the same time. On opening them, the 
secondary switch of the reduction-resistance must always follow 
the main switch, for on this secondary switch takes place the 
interruption of the rest of the current. This process is therefore 
different in principle from all methods known thus far, which 
have been recommended in large numbers for the prevention of 
extra-currents, break-sparks, and so on, for switches, and the 
like, because it is based on a self-acting increase of the 
resistance. 

The action of the reducer when applied to cell-switches of 
accumulators is similar, as shown in Fig. 4. This is of special 
importance when, for example, two cells have to be connected 
to each contact, for instance with 440-volt installations. Here 
is intercalated, instead of the usual constant resistance, which 
consists, as a rule, of some windings of nickeline wire, or the 
like, a reduction-resistance 10 of iron, or the like, enclosed 
if necessary in a glass reservoir with hydrogen, between the 
crank of the cell-switch formed of two parts 8 and 9. The 
secondary contact 9 is insulated in the usual manner from the 
main contact 8 and from the axle 11, or the current supply, hy 
an insulating piece 12. In the position shown in the drawing, 
the short-circuit current would on moving the cell.switch flow 
from contact 1 over 8, 10, 9, 2. As the resistance 10 is thus 
far too cold, there does not take place during this movement 
of the crank of the cell.switch from 5 to 2 any noticeable 
weakening of the outer circuit, therefore no reduction of the 
tension. Now the reduction-resistance 10 is heated until it 
becomes red-hot, and is thereby considerably increased; the 
discharging current of the cell or cells closed by the crank of 
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the cell-switch sinks consequently very rapidly. Within one 
second the cell-switch may now be moved one cell further on, in 
consequence of which the short-circuiting of the cell by the 
reduction-resistance ceases, without the formation of any con- 
siderable break-spark, for the current to be broken is then only 
very weak. 

The same play is repeated and the spark is very small on the 
contact 8, and especially on the contact-arm 9, in consequence 
‘of the described properties of the reduction-resistance, which 
during its movement from cell to cell must have sufficient time 
to alternately cool down and get hot. In this way all other 
devices for the arresting of sparks can be entirely dispensed 
with, while violent shocks of current during the movement of 
the cell-switches and reactions upon the tension of the outer net 
are reduced to a minimum in consequence of the described 
properties. АП the combinations described and illustrated in the 
drawings are only a few of the forms of construction and modes 
of using the same. The described principle of the reduction- 
resistance for the automatic weakening of the current can be 
applied not only in one but in several steps by means of 
suitable switches, and can only be used with success in other 
forms of construction for other purposes, for preventing sparking 
or for preventing or reducing extra-currents, and for preventing 
great fluctuations of tension with switches of any kind. The 
switches for disconnecting the reduction-resistance may be 
worked by hand or automatically, or at certain intervals, for 
instance, by means of a break-regulator, clockwork, or the like, 
which releases the switch. 


The claims are as follows : -— 


1. A switching system, characterised by the current on switch- 
ing being conducted through resistances consisting of conductors 
of high positive coefficients of temperature, which by reason of 
their automatically increasing in resistance owing to the heating 
effect of the current cause a gradual decrease of the current 
strength, whereby sparking and strong  extra-currents on 
switching or breaking the circuit are prevented, substantially as 
described. 

2. Switching devices for electric circuits according to the 
system claimed in Claim 1, characterised by the circuit con- 
taining the reducing-resistance and one or more secondary- 
contacts, lying parallel with the main-contacts of the circuit- 
breakers, which circuit still remains closed after breaking of 
the main contacts until the current is sufficiently weakened by 
the increasing of the reducing resistances, and is then opened 
for complete interruption of the circuit to the secondary contacts, 
substantially as described and illustrated in Fig. 3 of the 
accompanying drawings. 

5. Device as claimed in Claim 2, characterised by the secondary 
contacts lying parallel with the main contacts automatically 
opening after heating of the reducing resistance, whilst the 
main contact is opened by hand or automatically, for instance, 
after a certain current intensity has been reached, substantially 
as described. 

4. A switching system as claimed in Claim 1, according to 
which the gradual reduction of current, due to heating and 
automatic increase of the reducing.resistance, serves to prevent, 
not an overloading by the working current, but to prevent extra- 
currents on interruption of circuits with high self-induction, 
substantially as described. 

9. A system as claimed in Claim 1, characterised by the inter- 
ruption of the circuit containing the reducing.resistance being 
effected automatically after certain intervals, regulated by means 
of clockwork, a brake, or the like, which intervals may be 
selected on the basis of the time necessary for the attainment of 
a certain temperature of the reducing.resistance, according to 
their heat-capacity, substantially as described. 

6. An automatic switching device as claimed in Claim 3, 
characterised by one and the same electromagnet effecting 
opening of the main and secondary contacts, substantially as 
described. 

7. А cell switch, with which the system claimed in Claim 1 
is employed, characterised by the well-known resistance located 
between the main and the secondary contacts being formed as a 
reducing resistance, for the purpose of preventing both the 
break-spark of the cell closed through the reducing resistance 
and that which occurs on inserting the reducing resistance in 
the circuit, and also of preventing great variations of tension on 
motion of the switch parts, substantially as described and 
illustrated in Fig. 4 of the accompanying drawings. 

8. A reducing resistance for the system claimed in Claim 1, in 
which thin iron wires are enclosed in an exhausted space, or 
in an atmosphere of hydrogen or an indifferent gas, in order to 
prevent oxidation, and if necessary to ensure a good conduction 
of heat, substantially as described. 


BUSINESS EXHIBITION AT OLYMPIA 


"T^HIS exhibition, which opened on Saturday last, might with 

some advantage have been called an *'' office furniture exhibi- 
tion." Engineering in any form is poorly represented; and it 
is rather to be regretted that electrical engineers, many of 
whom minister in numerous ways to modern business methods, 
did not make more show of the uses to which electricity may 
be put in this connection. 

The only electrical firm who exhibited appeared to be С. 
Larkins and Co., who had on show a variety of office lighting 
fittings, telephones, arc lamps, &c., &c. А telephone bracket 
which permits all the movements of an universal joint, and is 
christened the ** Phone-eze," is shown by Electrical Installations, 
Ltd. The contrivance may be fitted to any form of desk, table, 
or wall; and from the illustration below it will be seen that it 
adds to the convenience of the pedestal instrument now sup- 
plied by the Post Oftice and National Telephone Company. The 
mechanism is ingenious, and the parallel-link motion ensures 
that the telephone itself is maintained in a vertical position. 

The Synchronome Company exhibited a number of their well- 
known electrical time dials, and two master clocks titted with 
half-minute contact-making devices; from the number of instal- 
lations now fitted with this time system, it would appear that 
it is beginning to secure recognition for cases where a con- 
siderable number of rooms in one building require to be supplied 


with accurate time. Throughout the exhibition there are a 
number of ''Telewriters'"' busily engaged in scrawling adver- 
tisements, both of themselves and other people's exhibits. This 
instrument is very similar tothat knownasthe “ Telautograph.” 
Self-opening doors are exhibited by Pemberton, Arber, and Co., 
the makers of the ‘Sesame’ doors. The door exhibited is 
opened by the weight of the person approaching who steps upon 
the doormat. The action is entirely mechanical, and the sample 
shown works silently, sweetly, and without hesitation, the action 
being such that the doors swing sideways, and are so balanced 
that they are unaffected by wind pressure. Time registers are 
represented by a number of the latest *' Dey " machines, which 
are so well known by engineers that they require no description 
here. 

We noticed four calculating machines, the “Adal, the 
“British, the *' Triumph," and Tate's arithmometer, ranging 
in price from 10s. 6d. upwards, which would seem to indicate 
that these machines are gradually coming into everyday use. 
The “Dictaphone "" is the name given to the modern phonograph 
when used for dictating letters, the cylinders being subsequently 
passed on to the typist, who uses another machine for repro- 
ducing. The cylinders are turned down after each operation in 
a "shaving machine," and it is claimed that a cylinder may be 
used about eighty times before it is worn out. 

Electric motors are not very much in evidence in this exhibi- 
tion; there are a few miniature motors driving phonographs, 
circular folding machines, &c., and probably the cold weather 
accounts for the absence of electrical fans. Typewriters of 
every make are, of course, very much to the front; and the 
Williams’ typewriter is shown in process of assembly by a dozen 
workmen. All varieties of stamps are to be seen, as also every 
well-known system of letter filing, record keeping, card index 
systems, and office furniture of every description. 
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PATENTS AND DESIGNS BILL 


N page 544 of our issue of March 28th we gave 

the chief clauses of the New Patent Bill 
introduced into the House of Commons by the 
Beard of Trade. Since then the Bill has been under 
the consideration of Standing Committee C, and is 
now published in amended torm. We give below the 
causes as they appear in the revised Bill : — 


Deposit. of Samples.—The following paragraph shall be in- 
serted im section five of the Patents, Designs, and Trade Marks 
Act. 1885 (which Act, as amended by any subsequent enact- 
ment, as herein-after referred to as the principai Act) :— 

“iot Where the invention in respect of which an application 
is made is a chemical invention, such typica! samples and speci- 
mens as may be prescribed shall, if required by the comptroller, 
Le turnished before the acceptance of the complete specification.” 

Patents of Addition.—(1) Where a patent for an invention has 
heen applied for or granted, and the applicant, or the patentee, 
as the case may be, applies for a further patent in respect of 
any improvement on the invention, he may, if he thinks fit, 
in ^is application for the further patent, request that the term 
linited in that patent for the duration thereof be the same as 
that of the original patent or so much of that term as is un- 
extr 1red. 

i2; Where an application containing such a request is made, 
a patent (herein-atter referred to as a patent of addition) may 
be zranted for such term as aforesaid. 

ta! A patent of addition shall remain in force so long as the 
patent for the original invention remains in force, but no longer, 
and in respect of a patent of addition no fees shall be payable 
for renewal. 

(4) The grant of a patent of addition shall be conclusive evi- 
dence that the invention is a proper subject for a patent of 
add:tion, and the validity of the patent shall not be questioned 
on the ground that the invention ought to have been the sub- 
ject of an independent patent. 

Search made by Patent Office.—(1) An investigation under sec- 
tion 1 oi the Patents Act, 1902, shall extend to specifications 
published after the date of the application in respect of which 
the investigation 1s made, and being specifications which have 
been deposited pursuant to prior applications; and that section 
shali, subject to rules under the principal Act, have effect accord- 
ingly. 

га) Where, on such an investigation, it appears that the 
invention, claimed in the specification deposited pursuant to 
an application is wholly or in part claimed in any published 
spevification deposited pursuant to a prior application, the 
aurmicant shall, whether or not his specification has been ac- 
cepted ог a patent granted to him, be afforded such facilities as 
nay be prescribed for amending his specification, and in the 
event of his failing to do so the comptroller shall, in accord- 
ance with such procedure as may be prescribed, determine what 
reterence, if any, to other specifications ought to be made in his 
specification by way of notice to the public. 

‘3; For the purposes of this section an application shall be 
deemed to be prior to another application if the patent applied 
for when granted would be of prior date to the patent granted 
pursuant to that other application. 

(4) This section shall come into operation at such date as the 
beard oi 'Trade may by order direct, and shall apply only to 
appications made after that date, and the order shall be laid 
beíere both Houses of Parliament. 

The following provision shall he added to subsection 6 of 
sation one of the Patents Act, 1902:— . 

"Provided that the comptroller, if satisfied that the invention 
ilaimed has been wholly claimed or described in any specifica- 
ton to which the investigation has extended, may, in lieu of 
requiring references to be made in the applicant's specification 
as aforesaid, refuse to grant a patent." 

The following subsection shall be added after subsection 3 
of section nine of the principal Act, which relates to the com- 
verison of provisional with complete specifications :— 

“iaj If the examiner reports that the invention described 
in the complete specification 1s not substantially the same as that 
whith is described in the provisional specification, the comp- 
troiier may, with the consent of the applicant, instead of 
refusing to accept the complete specification, cancel the pro- 
*i4denal specification and treat the application as having been 
made on the date at which the complete specification was left. 
an] the application shall have effect as if made on that date : 

"Provided that where the complete specification includes an 
invention not included in the provisional specification, the comp- 
troller тау allow the original application to proceed so far as 
the invention included both in the provisional and in the com- 
plete specification is concerned, and treat the claim for the 
additional invention included in the complete specification as an 
application for that invention made on the date at which the 
ccrplete specification was left.” 

Dizceonformify between Provisional and Complete Specification. 


—A patent shall not be held invalid on the ground that the 
‘complete specification claims a further or different invention to 
that contained in the provisional, if the invention therein 
claimed, so far as it is not contained in the provisional, was 
novel at the date when the complete specification. was put in, 
and the applicant was the first and true inventor thereof. 

Opposition to Grant of Patents.—-(1) in subsection 1 of sec- 
tion eleven of the principal Act. (which relates to the grounds 
on which the grant of a patent may be opposed), for the words 
"on the ground that the invention has been patented in this 
country on an application of prior date," there shall be sub- 
stituted the words ‘оп the ground that the invention has been 
described or claimed in any complete specificatiun tor a British 
patent which is or will be ot prior date to the patent the grant 
of which 15 opposed, or that the invention has been published 
in this country prior to the date which the patent would bear if 
granted, or on the ground that the nature of the invention or 
the manner in which it is to be performed is not suthciently or 
fairly described and ascertained in the complete specification.” 

(2) For the purposes of this section ''published " means pub- 
lished in print in the English language or publisned in a printed 
specification of a foreign patent. 

Applications for Revocation of Patents.—(1) Except when an 
action for an infringement or a petition to the court for revoca- 
tion is pending, any person who would have been entitled to 
oppose the grant of a patent, or is the successor in interest of a 
person that was so entitled, may, within four years from the 
date of the patent, in the prescribed manner apply to the comp- 
troller for an order revoking the patent on any one or more of 
the grounds on which the grant of a patent may be opposed. 

(2) The comptroller shall give notice of the application to the 
patentee, and after hearing the parties, if desirous of being 
heard, may make an order revoking the patent or requiring the 
specification relating thereto to be amended by disclaimer, cor- 
rection, or explanation, or dismissing the application. 

(5) A patentee may at any time by giving notice in the 
prescribed manner to the comptroller offer to surrender his 
patent, and the comptroller may, if after giving notice of the 
offer and hearing all parties who desire to be heard he thinks 
fit, accept the offer, and thereupon make an order for the revo- 
cation of the patent. 

(4) Any decision of the comptroller under this section shall 
be subject to appeal to the court. 

Revocation of Patents Worked Outside the United Kingdom. 
—(1) At any time not less than four years after the date of a 
patent any person may apply to the comptroller for the revoca- 
tion of the patent on the ground that the patented article or 
process is manufactured or carried on exclusively or mainly 
outside the United Kingdom. 

(2) The comptroller shall consider the application, and if 
after inquiry he is satisfied that the allegations contained therein 
are correct, then, subject to the provisions of this section, and 
unless the patentee proves that the patented article or process is 
manufactured or carried on to an adequate extent in the United 
Kingdom, or gives satisíactory reasons why the article or pro- 
cess 1s not so manufactured or carried on, the comptroller may 
make an order revoking the patent either— 

(a) forthwith; or 

(0) After such reasonable interval as may be specified in the 
order, unless in the meantime it is shown to his satisfaction 
that the patented article or process is manufactured or carried 
on within the United Kingdom to an adequate extent : 

Provided that no such order shall be made which is at vari- 
ance with any treaty, convention, arrangement, or engagement 
with any foreign country or British possession. 

(3) If within the time limited m the order the patented 
article or process is not manufactured or carried on within the 
United Kingdom to an adequate extent, but the patentee gives 
satisfactory reasons why it is not so manufactured or carried 
on, the comptroller may extend the period mentioned in the 
previous order for such period not exceeding twelve months as 
may be specified. in the subsequent order. 

(4) Any decision of the comptroller under this section shall 
be subject to appeal to the court. 

Compulsory Licences. —(1) Petitions for the grant of a com- 
pulsory licence or for the revocation of a patent under section 
three of the Patents Act, 1902, shall be referred by the Board 
of Trade to the court instead of to the Judicial Comnittee of 
the Privy Council, and accordingly in that section for references 
to the Judicial Committee there shall be substituted references 
to the court, and for references to Orders in Council there shall 
be substituted references to orders of the court, and subsections 
8, 9, and 10 of that section shall be repealed. 

(2) In lieu of subsections 5 and 6 of the same section the 
following subsection shall be substituted :— 

“ (5) For the purposes of this section the reasonable reqnire- 
ments of the public shall not be deemed to have been satisfied— 

(a) 1f bv reason of the default of the patentee to manufac- 
ture the patented article or carry on the patented process to an 
adequate extent or to grant licences on reasonable terms, any 


‘ existing industry, or the establishment of апу new industry, in 


the United Kingdom is unfairly prejudiced, or the demand for 
the patented article or the article produced by the patented pro- 
cess 1s not reasonably met''; or 
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(b) if any trade or industry in the United Kingdom is un- 
fairly prejudiced by the conditions attached to the purchase, 
hire, or use of the patented article or to the using or working 
the patented process by virtue of any contract with the patentee, 
whether made before or after the passing ot this Act." 

Conditions Attached to the Sale of Patented Articles.—(1) It 
shall not be lawful in any contract made after the passing of 
this Act in relation to any patented article or patented inven- 
tion to impose as a condition of the sale or lease of or licence to 
use or work the patented article or invention a condition the 
effect of which will be— 

(и) to prohibit or restrict the purchaser, lessee, or licensee 
from employing or using any article or class of articles, whether 
patented or not, or any patented invention, supplied or owned 
by any person other than the seller, lessor, or licensor, or his 
nominees: or 

(b) to require the purchaser, lessee, or licensee to employ or 
use some other article or class of article, whether patented or 
not, or some other invention supplied or owned by the seller, 
lessor, or licensor ; 
and any such condition shall be null and void, as being in re- 
straint of trade and contrary to public policy. 

(2) Any contract relating to the lease of or licence to use or 
work any patented article or patented invention, whether made 
before or after the passing of this Act, may at any time after 
the patent or all the patents embodied in the patented article in 
force at the making of the contract, or the patent for the in- 
vention, has or have ceased to be in force, and notwithstanding 
anything in the same or in any other contract to the contrary, 
be determined by either party on giving three months’ notice in 
writing to the other party; but where any such notice 1s given 
determining any contract made before the commencement. of 
this Act, the party giving the notice shall be hable to pay such 
compensation as failing agreement may be determined by an 
arbitrator appointed by the Board of Trade. 

(3) Any contract made before the passing of this Act relating 
to the Jease of or licence to use or work any patented article 
or invention and containing any condition which, had the con- 
tract been made after the passing of this Act, would by virtue 
of this section have been null and void may, at any time before 
the contract is determinable under the last preceding sub- 
section, and notwithstanding anything in the same or any other 
contract to the contrary, be determined by either party on giving 
three months’ notice in writing to the other party, but where 
any such notice is given the party giving the notice shall be 
liable to pay such compensation as, failing agreement, may be 
determined by an arbitrator appointed by the Board of Trade. 

(4) If a contract for the sale of a patented article or patented 
invention imposes on the purchaser any continuing restrictive 
condition, the condition may be determined in like manner and 
under the like circumstances and subject to the like conditions as 
the contract could under the two preceding subsections have been 
determined had it been a contract to lease. 

(5) The insertion by the patentee in a contract made after the 
passing of this Act of any condition which by virtue of this 
section is null and void shall be a ground on which the patent 
mav be revoked. 

(6) For the purposes of this section a patent shall be deemed 
to be embodied in a patented article if the invention protected 
by the patent has been used in the manufacture of the article 
or any part thereof. 

(7) Nothing in this section shall— 

(a) affect any condition in a contract whereby a person of 
prohibited from selling any goods other than those of a par- 
ticular person: or 

(b) be construed as validating any contract which would, 
apart from this section, be invalid: or 

(c) affect any right of determining a contract or condition 
in a contract exercisable independently of this section: or 
. (d) affect any condition in a contract for the lease of or 
licence to use a patented process whereby, as an alternative to 
the payment of a reasonable royaltv on the output. or the pay- 
ment of any reasonable stipulated sum as a consideration for 
the licence, the lessor or licensor reserves to himself or his 
nominee the right to sunply such articles, apparatus, or 
machinery as may be necessary for carrying such patented pro- 
cess into effect. 

Misuse of Title of “Patent Office." —If any person uses on 
his place of business, or on anv document issued bv him, or 
otherwise, the words. “Patent Office," or any other words sug- 
gesting that his place of business is officially connected with. or 
is, the Patent Office, he shall be liable on summary conviction 
to a fine not exceeding twenty pounds. Ё 


Wireless Control of Public Clocks.— It is announced that in 
Vienna Professor Reithoffer has made successful experiments 
toward the control of public clocks by means of wireless elec- 
trical impulses. 


The I.M.E.A. Convention.--—Throuch an oversight. in our last 
issue we gave the name of Mr. T. P. Wilmshurst (Derby) as a 
Past President acting upon the Council, instead of the retiring 
President, Mr. S. E. Fedden (Sheffield). Mr. Wilmshurst was 
elected a member of the Council. 


CATALOGUES AND PAMPHLETS RECEIVED 


CIRCUIT BREAKERS AND FUSE BOARDS.—The Edison 
and Swan United Electric Light Company have issued two new 
leatlets. The first of these describes a new switchboard type ot 
single-pole maximum circuit breaker, made throughout at the 
Ediswan Works, Ponders End, and the second deals with a 
substantially designed series of ironclad power fuse boards, pro- 
vided with tubular fuses and enclosed in water- and gas-tight 
cast-iron cases with plate class tronts. 

ELECTRIC CAPSTANS.—We have received from Messrs. 
Monté-Callow and Co., of Ipswich, a booklet dealing with 
several patterns of electric capstans manufactured by Messrs. 
Hillairet Huguet in France, tor which they are sole agents in 
this country. The most interesting teature of the capstans 
is that in the majority of cases the motcr, which is of large 
size, and entirely enclosed, is directly coupled to the capstan 
head without any gearing. This type has been extensively 
adopted on the French railways. "he whole apparatus is 
mounted on trunnions, so that it can be reversed for inspection 
of the motor. In the alternating? current capstans (single, two 
or three phase), concentric gearing is used. "The armature 
spindle of the motor is extended to the top of the capstan 
head, and fitted with metal bearings, on which the. capstan 
rotates. A spur wheel on the spindle engages two intermediary 
wheels which in turn engage an internally geared wheel at the 
base of the capstan head. The speed reduction thus provided 
is equal to six to one. 

FIBRE CONDUITS.—The Key Engineering Company have 
issued a publication entitled ** The Fibre Conduit Picture Book," 
in which the advantages of fibre over other forms of conduit as 
regards weight, ease of transit, mechanical strength, flexibility, 
fire-resisting, and other qualities are made clear by means of 
illustrations. Photographs showing various methods of laying, 
with and without concrete, are also reproduced. 

LIGHTING AND IGNITION FOR MOTOR VEHICLES.-- 
We have received a pamphlet from Accumulator Industries, 
Ltd., describing an application of the “Leitner” train-lighting 
dynamo in conjunction with batteries. for supplying current 
for lighting and ignition purposes on motor vehicles. The 
equipment, which also includes an automatic switch, is similar 
in action to the well-known Leitner-Lucas train-lighting svstem 
(see ELECTRICAL ENGINEERING, Vol. 1., p. 590), but of smaller 
size. The motor omnibus sets have a capacity of 50-60 watts. 

TRACTION AND LIGHTING ACCESSORIES.— Among the 
latest leaflets from British Insulated and Helsby Cables, Ltd., 
are those dealing with the following fittings for overhead lines :— 
The Prescot mechanical ear, Oliver's patent, for all sections of 
trolley wire, a new pattern of section insulator which combines a 
mechanical splicing ear with a novel form of air-gap sectio 
insulator, and the ‘‘ Merz-Redman”’ І 


frog, which has ‘been in 
successful operation on the Tyneside Tramway Co.'s lines for 
the past two years. Normally the tongue of the frog is set so 
that the driver coasts through, on the straight track. with his 
controller shut off. When he wishes to take his car round the 
branch track, he puts on the controller, which is then in series 
with the frog solenoid : and the current drawn from the section 
ahead operates the solenoid and moves, instantaneously, the 
tongue of the frog. Two other leatlets deal with portable hand 
lamps. One pattern of these 1s provided with a magnetic. base, 
so that. when the current is switched on. the lamp can be 
attached to anv iron surface, for example, a girder or the interior 
of a boiler, and consequentlv the light can be brought to the 
inost useful position. 


Engineering Standards — Committee.—'l'he Council of the 
Institution of Civil Engineers have appointed. Sir William 
Matthews, president of that institution, to succeed the late 
"ir Benjamin Baker as one of their representatives on the. Main 
Committee of the Engineering Standards Committee. 


Electrical Progress in Bilbao.—lteporting upon the trade of 
Bilbao for the vear 1906, Mr. Consul Maclean states that in 
December the works of the Viuda de Urigoitia é Hija of Araya 
Inaugurated an electric steel converter (Kjellin system), similar 
to the one working at Gysinge. That at Arava produces about 
four tons every 24 hours, and uses 225 kilowatts; charcoal, pig 
iron, and scrap iron are employed, and the product is reported 
to be very superior steel, The use of electric light continues to 
extend. Even the villages in the interior are supplied with 
cheap lighting and power, being favourably situated in the 
vicinity of the many waterfalls which abound in the north of 
"pain. The Bilbao Co-operative Society increased their power 
during 1906, and new utilise four machines of 1,200 horse- 
power, 800 kilowatts. Their machinery was obtained from 
Swiss and German firms. La Compañia Electra, in order to 
compete with the above-mentioned co-operative society. have 
reduced their price to 50 c. (4d.) per unit, and have also 
extended their cables to the villages and towns on both sides 
of the River Nervion--a distance of about nme miles--thus 
competing with small local companies. А Franco-Spanish com- 
pany has been formed at Irun, on the frontier, for the fitting 
up of a water-driven electric plant to supply cheap power to the 
South of France. 
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A T the recent meeting of the American Electrochemical Society 
4 X held at Philadelphia, Prof. Edgar F. Smith contributed an 
iDeresting paper upon recent advances in “ Electrochemical 
Analysis.” "Phe chief advances made ot late have been in con- 
amon with very rapid depositions. By means of rotating 
anodes or cathodes it is possible to deposit a quantity of metal 
in à few minutes which only a short time ago, when stationary 
eectrodes were used, required several hours. The chief con- 
trtution of Prot. Smith to the subject is in connection with 
wercury Cathodes. He employs an anode of platinum which is 
rapidly rotated, and the metal in solution is deposited upon a 
weighed quantity of mercury, which is used as cathode. It is 
alsu possible by this means to estimate the acid in the solution. 
For example, if copper sulphate is analysed in this manner, the 
copper amalyamates with the mercury cathode, and aiter the 
coulpletion of the experiment the solution containing the SU, 
anion 15 siphoned off. Ly weighing the mercury, the amount of 
amalzamated copper is ascertained, and by titrating the solution 
the quantity of SO, contained in the original copper sulphate is 
esumated. By using a silver anode or a platinum anode heaviiy 
plated with silver, chlorides can also be estimated. The chlorine 
amen reacts and unites with the silver, and is represented by 
tie Increase im weight, the metal is absorbed as before by the 
mercury. It has even been tound that the СО, in carbonates 
can be absorbed by a silver anode. 

Another paper of interest was presented by Mr. C. J. Reed, 
and deal; with a new method for removing oxide scale fiom iron 
and steel by cathodic reduction. The iron sheets, &c., from which 
the scale is to be removed are made the cathode in an aqueous 
sulphuric acid bath, containing about 27 per cent. of acid. A 
current. density of from 9°25 to 0°5 amp. per square inch is em- 
pieved. the temperature of the bath being abont 609 C. Using 
sich conditions, quite heavy scale is removed. in from two to 
three minutes. It is of interest to notice that the iron oxide 
is not reduced to metallic iron, but to a lower oxide, which 
dissuives an the acid forming ferrous sulphate. The solution of 
tis lower oxide takes place without any of the metallic iron 
dissolving, as is the case with other processes. The method is 
very quick, and also, according to Mr. Reed, very cheap. 

Prof. Parker also read an interesting paper upon the “ Helion 
L:np." He showed that the higher the temperature of the 
filament, the colder the light. It is not the melting-point, but 
the evaporising point which is of importance. Pure silicon 
has a melting-point of 1.400? C.; it therefore seemed almost out 
of the question to try silicon for incandescent lamps, because in 
crder to get an efficiency of 1 c.p. per watt, a temperature of at 
least 1.2009 C. is required. 

Bat on the other hand, Prof. Parker claims that silicon has 
the lowest vapour tension of any substance known, and this 
causes it to be very suitable for filaments. In developing the 
helion lamp, they were able to change ordinary silicon into what 
he termed '* metalised. silicon," which does not melt up to 
210° C. He is of the opinion that “helion” has the same 
relation to ordinary silicon as the metalised graphite of the 
“metalised filament" lamp to ordinary carbon. 

As a carbon core with silicon coated upon it is used as the 
filament, it has been suggested that the filament was a silicon 
carbide (carborundum). This, however, Prof. Parker contests, 
and prefers to believe in the ''metalised silicon’’ hypothesis. 
The ethciency of the lamp is 1 c.p. per watt. i 

In the Electrochemical and Metallurgical Industry for June, a 
short account is given of the Colby induction furnace, which was 
viewed by the members of the American Electrochemical Society. 
The furnace is rated at 131 kilovolt amperes. The pressure of 
the single-phase primary current is 240 volts, the maximum 
current 540 amperes, and the frequency 60. The primary con- 
sists of 28 turns of copper tube, 3 inch internal, 8 inch external 
diameter, which is cooled by internal water circulation. The 
annular crucible which, with its contents, forms the secondary 
of the transformer, 15 a one piece crucible, 143 inch inside, and 
24: outside diameter, and 8 inches in height. The trough is 
ЄЗ inches deep, 2;; inches wide at top. and 2 inches at the 
hsttom, and has a working capacity of 190 Ib. steel. The current 
in this crucible when at its maximum is 15,148 amperes at 8:57 
volts. 

Each hour ingots of 90 Ib. can be poured, leaving a residue 
of 100 Ib. in the crucible. Fresh material is then added at once, 
and in half an hour the fusion is complete. The refining and 
killing take another half hour. The ingots are very dense and 
homogeneous. The present size of crucible requires 40 kw. at the 
maximun. The regulation of the current is practically controlled 
by the amount of metal in the crucible. External control is 
onlv necessarv to keep the temperature in check during refining 
and eliminating of gases. The energy emploved for every 100 lb. 
of metal poured, varies from 275 to 37:5 kw.-hours, depending 
upon the nature ої the charge, and the percentage of carbon 
desired in the finished product. 

The English Patent 1085 (1907) describes a magnetic ore 
separator. invented by S. О. Cowper-Coles. The material to be 
treated is fed into a hopper, and from the hopper to a number 
of shoots. from which it falls onto a conical revolving disc. From 
the disc it receives electrostat':e charges of high potential, and 
from this it is thrown centrifngally into the near neighbour- 


hood of powerful electromagnets, which attract the magnetic 
portions, whilst the non-magnetic particles pass away trom the 
magnets, and are collected separately. ‘Lhe rotating disc is 
charged by means ot a conductor having a large number ot points 
In near proximity to it. 


Electricity and Fire Risk.—A report of the National Electric 
Light Association on the fire risk ot electric lighting 1s sum- 
marised in a recent issue of the Electrical World ot New York. 
Part of the intormation in the report is statistical, and part 
is a condensation of expert opinions received in correspondence. 
1+ appears trom the municipal records ot New York (.uannatian 
and Bronx) that fires in tnis district are increasing in number 
annually at tue rate of about eight per cent. per annum, which 
is not disproporuonate to the city rate of growth in populacion 
and valuation. Тһе number ot fires attributed to electrical 
origin, however, does not show noticeable increase in the hve 
years 1902-19.6, for which the returns are given. At the present 
time there is an average of nearly one fire ot some sort every 
hour, in Manhattan and Bronx (8,003 in 1906). Ot the total 
fires those attiibuted in the tables to electrical origin average 
1`5 per cent., or one in 77. The rires attributed to pas average 
74 per cent. of the total number in five years, so that there 
are nearly six times as many fires attributed to gas as 10 
electricity, bat there is much more total illumination by gas than 
by electricity in New York. ‘Lhe most prolific single source of 
fires given in the list is carelessness in the use of matches. ‘his 
accounts tor 1U'9 per cent. of the total fires, or one fire in every 
nine, Next to matches in order ot frequency of origin in New 
York fires come chimneys, grates, &c.; then furnaces. Elec- 
tricity comes tenth on the list. Statistics from Boston and 
Chicago accord fairly well with those from New York in regard 
to the number ot fires attributed in оса lists to electrical 
origin. Boston gives 1:95 per cent., and Chicago 1°75 per cent., 
of all fires as electrical. In answer to a circular letter of 
inquiry, about 200 replies were received from members of the 
Association in difterent parts of the United States, and about 20 
from fire insurance representatives. As might be expected, there 
is manifested a considerable difference of opinion between these 
two sets of replies. Nevertheless, concurrent majorities from 
both the Association representatives and fire insurance represen- 
tatives are reported on the following propositions: (1) here is 
a marked tendency on the part of the public to assign electricity 
as the cause of all mysterious fires. (2) The idea does not 
prevail that electrical installations are especially hazardous. 
(3) The inspection of installations of gas, gasoline, &c., is less 
rigid than that of electric installations. (4) The publication of 
quarterly reports on fires starting from the most prolific sources 
would be of benefit in educating the people in general as to the 
relative fire hazard of various illuminating agents and the best 
means of preventing fires. 

Control of Electricity Supply and Traction in New York.— 
Under the New York ‘‘Public Utilities" Law that has recently 
been passed, the State Railroad Commission, the State Gas and 
Electric Light Commission, and the Rapid Transit. Board of 
New York City are abolished, and replaced by two new Com- 
missions, one tor the city of Greater New York and the other 
for the remainder of the State of New York. Each Commission 
is to consist of five meinbers, nominated by the governor with 
the consent of the Senate, and one member is to retire annually 
by rotation. The Commission will in each case have pe to 
regulate the operation of the tramway, railway, and electricity 
supply companies, but not the telephone and telegraph companies, 
No concessions may be granted, transferred, or leased without 
its consent, and it will have power to fix the form of accounts 
and reports, to investigate accidents, to fix just and reasonable 
rates, to order adequate service as to cars, motive power, safety 
devices, and employees, ‘‘to prescribe methods of regulation of 
the electric PS system as to the use for incandescent lighting, 
and fix the initial etliciency of incandescent lamps furnished by 
the persons, corporations, or municipalities generating and selling 
electricity for lighting.” In explanation of this last item it 
should be mentioned that in the United States it 1s customary 
for the electric lighting companies to supply the consumers’ 
lamps. Inspectors are to be appointed by the Commission, and 
no company may put into use any meter that has not been 
"inspected, approved, stamped, or marked” by an inspector. 
Each company is to supply the inspector with means and 
apparatus for testing meters on its premises. .A consumer may 
have his meter tested on notifving the Commission, and if the 
meter 1s inaccurate bv as much as 4 per cent. to the prejudice 
of the consutaer, the company must supply a new meter and pay 
the testing fee; if the meter is slow or is accurate within 4 per 
cent., the consumer has to pay the fee. Upon complaint of the 
mayor of a city, the trustees of a village, or the town board 
of a town, or upon written complaint by 100, 50, or 25 consumers, 
according to the size of the city, town, or village, either as to 
the initial etticiency of the incandescent lamp supply, the regula- 
tion of the voltage used for incandescent lighting, or the price 
of electricity, the Commission must investigate the matter, and 
may make such orders as it thinks necessary. А full summary 
of the main provisions of this new law is published in the 
Electrical World of New Yerk of June 15th 
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British and American 


Photometry of Incandescent Lamps.—in a paper by Е. Р. 
Hyde and F. E. Cady, in the Electrical. World (New York), of 
June 22nd, certain errors in the determination ot the mean 
horizontal candle-power of incandescent filament lamps are 
discussed, and a series of experiments carried out in the United 
States Bureau of Standards are described. The method of 
determining the mean horizontal intensity by rotating the lamp 
about its axis of figure is employed very largely in the United 
States, and two possible sources of error in the method are 
widely recognised. One error is that due to distortion of the 
filament by centrifugal effects, the other is the flickering nature 
of the illumination of the photometer screen, produced primarily 
by the non-uniformity of the horizontal distribution curve of the 
lamp. Recent German experiments have claimed to show that 
the values of candle-power obtained by the rotating lamp method 
are uniformly too low by something like 3 to 9 per cent. ‘The 
present paper examines into this point particularly. In the ex- 
periments the lamp was placed in a universal lamp-holder, which 
could be set at different angles and which could be rotated. 
Usually, readings were made first with the lamp spinning, then 
at every 10 degrees in the horizontal plane with the lamp at 
rest, and again spinning. The speed was gradually increased 
until, in some experiments, the filament touched the bulb. The 
most noteworthy results were obtained from lainps of the double- 
filament type. Such lamps at low speeds of rotation (180 revolu- 
tions per minute) show an error of 02 per cent. too low, as com- 
pared with the point-to-point method. But when, at a speed 
of 750 or 800 revolutions per minute, the two loops of the fila- 
ment were each separately touching the glass, the error was about 
5 per cent. too low. The authors conclude that this is due to 
the cooling of the filament by the contact, and corroborate this 
opinion by independent evidence drawn from the records of the 
current values; for the current increase on contact (through 
alteration of filament resistance) is of the order of one part in 
1.000—though change of voltage from 100 to 110 volts produced 
an increased resistance of only two parts in 1,000. Similar ex- 
periments on a lamp with one large unanchored oval filament 
gave about 7 per cent. decrease in value when rotated at 800 
revolutions per minute. Lamps with anchored filaments yield 
smaller errors, of course. 

Effect of Heating and Quenching on a Magnetic Alloy.—In the 
Proceedings of the Royal Society of Edinburgh (No. 2, 1907), 
A. D. Ross describes his experiments on a magnetic alloy con- 
sisting of 25 per cent. manganese, 12:5 per cent. aluminium, a 
trace of lead, and the remainder copper. The metal was used 
in the form of elongated ellipsoids and examined magnetically 
by the magnetometer method. The heating of the specimens 
was carried out in а раз furnace for the lower 
temperatures, and in ап electrical furnace for the 
higher temperatures. The specimen was quenched after 
heating by plunging it vertically into cold water, and magnetic 
curves were obtained for about eight temperatures, ranging from 
400° C. to 7459 C. At each stage three tests were made, one at 
room temperature immediatelv after quenching. one with the 
specimen immersed in liquid air, and another test with the speci- 
men back at atmospheric temperature. The curve connecting 
temperature of quenching as abscissa and permeability as ordin- 
ate at 20 C.G.S. units of field shows both at room temperature 
and at the temperature of liquid air a deep depression which is 
lowest at 610° C. The liquid air temperature curve lies above 
the room temperature curve. but is practically parallel to it, the 
general trend of the curves showing decreasing permeability with 
increasing temperature of quenching. The sections of fracture 
at a temperature above 610° indicate that a decided change 
occurs in the structure of the metal at about the temperature 
named, 


Continental 


Duration of Emission of Cathode Itays.—Brunhes determined 
the duration of emission of Róntgen rays by sending them 
through a revolving perforated screen before they reached 
the fluorescent screen. Each flash of Röntgen ravs, 1f instan- 
taneous, would produce a circular patch of tluorescence, whereas 
the patch would be elliptical if the Röntgen rays due to а 
single swarm of cathode particles lasted an appreciable time. 
Brunhes found that they did last a small fraction of a second. 
and Colardeau found this fraction to be 1/50.000th. In the 
Atti det Lincei tor May 19th, P. Doglio describes a new method 
which gives very precise results for the cathode rays them- 
selves. In a Praun cathode ray tube the beam was, bv suit- 
able magnetic contrivances, made to revolve about its own 
undetlected axis, and to describe a circle on the fluorescent 
screen, Only the break spark of the induction coil was passed 
through the Braun tube. Instead of а circle, it produced a 
small circular are, but by increasing the frequency of rotation 
of the beam towards 10,000 revolutions per second, this are 
could be enlarged to a whole circle. The duration of each 
cathode discharge was found to lie between 0:0002 and 00003 
sec.. according to the capacity, This is much longer than the 
duration of Röntgen ray emission above referred to. 


\ 


Diffusion of Metals in Mercury.—M. von Wogan has deter- 
mined the diftusion constants ot a dozen different metals in 
mercury, and communicates his results to No. 7 ot the Annalen 
der Physik. His method consisted in piling a number ot 
perforated sheets of thick plate glass upon each other in such 
a manner that the perforations formed a vertical hollow 
cylinder. The lower part of the cylinder was filled with 
mercury, and the uppermost part with an amalgam of one 
of the metals to be examined. By sliding the plates. over 
each other the amalgams could be placed in position or with- 
drawn for analysis without producing mechanical mixture. 
Alter several hours’ action in a thermostat, the plates were 
withdrawn successively and their contents analysed, by titration 
or by using the contents as concentration cells. "The diftusion 
rates newly determined are those of Li, Na, K, Rb, Cs, Ca, Sr, 
Ba, Sn, and Tl. Plotted on a scale of atomic weights, the 
diffusion rates show a periodic variation, a high diffusion rate 
corresponding to a low atomic volume. The highest diffusion 
constant is that of zinc, being 219 sq. cm. per day. ‘The 
author deals with the theory ot atomic diffusion on somewhat 
similar lines as Pellat. It appears that all metals diffusing 
in mercury do so in а monatomic state. 

Increase of Spark. Length.—K. von Wesendonck, in the 
Physikalische Zeitschrift for June 15th, deals with the various 
methods of increasing the length of a spark from a Wimshurst 
machine, more especially with the devices of Palmer, who 
draws a preliminary spark from the anode or cathode, atter 
putting a high capacity in circuit, and attributes the resulting 
discharge across the spark gap to the transmission of waves 
from the preliminary spark. The author draws attention to 
the important part played by the brush discharge in this 
matter. If there is already a negative brush discharge, it 
is easy to convert it into a spark by drawing a small spark 
from the cathode. That electric waves have nothing to do 
with it is proved by «connecting. the outer coatings of both 
Leyden jars to the water supply, which leaves the effect 
unchanged. That the brush discharge is the determining factor 
is proved by abolishing all points and small knobs, and having 
the discharge plaving between large spheres only. This gets 
rid of the negative brush discharge, and the spark-length cannot 
be changed then. The encouragement of the spark discharge 
seems to be conditioned by a disturbance of the ‘dynamic 
discharge potential.” 

Direct Determination of Electrolytic Ionic Charge.—In the 
July number of the Jnternacia Neienca kerus, the organ of 
the Esperanto Science Оћсе in Geneva, H. Pellat gives а new 
and interesting determination of the charge of the single electro- 
lytic monovalent ion, independent of gas discharges, and based 
upon Stokes’ law of motion through a fluid. The author has 
already given reasons for believing that atoms and monovalent 
ions are spherical. Their speed through water is proportional 
to the electrostatic driving force and inversely proportional to 
the radius and viscosity. Knowing the mobility of the ions 
and the viscosity of the water, we obtain the radius in terms 
of the charge. in accordance with the equation R—7065x10" e 
in electromagnetic units. Further, if K is the number of 
atoms of, say, mercury, in а gramme-equivalent, we have from 
electrolysis Ke=9618. If, in solid mercury, the atoms, of 
radius R, are in contact, if A is the atomic weight, and D 
the density, we have A=8R°KD, in which K and R only are 
unknown. This gives us three -equations for three unknown 
quantities, and all of them can "be determined by ordinary 
algebra. ‘The results are: e=16x10-7°; R=78x10-’cm. ; 
and К = 8:7 х 102°. If the atoms in the solid are not in contact, 
e and R will be smaller, and K larger. In this case ‘Thomson's 
value e=11x10-7° will be approached. The author considers 
plurivalent ions as formed by the simple apposition of mono- 
valent ions of the same element. 


Electrical Plant Manufacture in Russia.— A recent British Con- 
sular report states that dynamos are now manufactured, in 
sufficient. quantities practically to meet the requirements of the 
country, in St. Petersburg, Moscow, Riga, and Revel. What 
is imported is of German manutacture—lamps and electrie light 
fittings are also principally of German make. 


Heavy Tramway Accident Damages.- As the result of an 
action brought by Mr. Richard Townsend, of The Limes, 
Chalford, Swindon, against the Swindon Corporation for 
damages for personal injuries sustained in the tramway accident 
in June, 1906, the jury has awarded 58.000. А stay of execution 
has been granted. 


Time Signals by Wireless Telegraphv. According to. the 
Electrical World (New York), 1t is announced from Canada that 
in order that ships at sea which are equipped with wireless 
apparatus may obtain the exact time for comparison with 
chronometers, and thus determine accurately their longitude, the 
Dominion Government has installed a device at Camperdown, 
the Government station at the entrance to Halifax Harbour, 
Halifax, Nova Scotia, to transmit automatically by wireless the 
exact time furnished bv. the Government Observatory at 5t. 
John, N.B. The time signals will be sent each week-day morn- 
ing. 
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“ ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record 1s compiled by our own Editorial Staff and 15 Strictly Copyright.) 


Specifications Published July 4th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1906 Patents 


13,782,  LErrNER. Electric motor-generators. This is ап 
arrangement whereby the generator of a motor-generator, the 
motor of which is supplied from a fluctuating source of E.M.F., 
may be caused to maintain automatically an approximately 
cmstant E. M.F. The motor is allowed to vary its speed in 
proportion to the varying voltage of supply, and a small детар- 
petising dynamo is mounted on the same shaft. The E.M.F. 
at this small dynamo is arranged to weaken the field of the 
generator by means of a special winding, and this action is 
aventuated by exciting the field of the small dynamo directly 
from the supply circuit. There may also be provided on the 
generator field magnets an additional series winding through 
which the main motor current passes. Three claims, one 
боите. 

13.782 А and 13,782 B. Leirxer. Electric motor generators. 
These two specifications relate to methods by which the motor 
of the motor-generator referred to in the previous abstract 
may be made to run at practically constant speed, irrespec- 
tive of variations in the voltage of supplv. In the first case 
‘Ai a constant E. M.F. is introduced in series opposition, but 
inferior in value to the exciting voltage of the shunt field 
aruit of the motor, and this causes the exciting current 
to vary in а much greater ratio than the varying E.M.F. 
si supply. In the second case (В) a subsidiary motor generator 
з provided for producing a boosting effect upon the main 
глог field. The subsidiary dynamo supplies an auxiliary 
wnling on the main motor field, and both dynamo and motor 
of the subsidiary set have their fields excited from the varying 
ЕМЕ. of the supply circuit. Two claims and one figure each. 

14.008. KArrwaNN. Switching devices for electric circuits. 
This specification is printed in full on p. 71. 

14.060, MurrHEAD. Hertzian wave telegraphy. To improve 
the power of directing the waves towards a certain point, the 
iower capacity area of the oscillator is extended in the desired 
direction. while the upper capacity area is extended in the 
opposite direction, and is either horizontal to. or inclined towards, 
the earth. and towards the plane of the lower capacity area. 
Ihree claims, five figures. 

14.080, WHEATLEY (Firm of C. Lorenz). Harmonic signalling 
for partv-line telephone systems. The signal-receiving devices 
are tuned to different frequencies, and the calling currents of 
corresponding frequencies are at the same time arranged to have 
a voltage proportionate to their frequencies. A condenser is 
provided for each ringer, and has a capacity inversely propor- 
пога] to the frequency for which that ringer is tuned. Six 
claims. one figure. 

15.135. BurrisH Тномѕох-Носѕтом Company (General Electric 
Сол. Inductor alternators. This is an alternator of the induc- 
tor type. especially designed to produce one cycle per revolution 
of the inductor. The inductor takes the form of a revolving 
field magnet, having its magnetic axis coincident with the axis 
of revolution, and provided at each end with a spiral projecting 
pole.piece.. "Phe armature is composed of two laminated rings, 
one surrounding each polar projection of the inductor, and joined 
by a evlindrical magnetic bridge piece. The armature coils are 
arranged іп spiral slots in the laminated rings of the armature 
Һју. Five claims, three figures. 

20.714. SCHATTNER. Recording instruments. A record sheet 
for instruments of this class 1s composed of what is known as 
“gold paper `` or ‘‘silver paper." The pointer of the instrument 
isa platinum point. and a current is caused to pass from the 
tmint to the metallic surface of the paper, and is of such 
strength that it destroys the metal surface and so leaves a 
Permanent record. One claim, no figures. 


Specifications Published To-day 


The following Patent ifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Paterts 


11.557, BririsH THomson-Hovuston Co. (General Electric Co.). | 


Electric heaters. 


12517, Brook & Hirst. Electro-maynetically controlled switches : 


and circuit breakers. 
13.818, Newsery & BritisH РвомктнЕг Co. 
for electric. switches. 


Actuating means 


13.949, De Ferranti. Electric furnaces. 

15,9494, De Ferranti. Electric furnaces. 

14,259, Moscickr. Electric plant for 
reactions. 

14,289, OLDBURY Sree, Conpuits, Ltd., & SUTTON. 
tings for electric wires and cables. 

14.501, Fynn. Dynamo electric machines. 

14,589, Fricker. Electric switch apparatus. 

14,601, MacuroLr. Manufacture of amorphous carbon. 


14,737, ALBION Motor Car Co., & Murray. Magneto-electric 
generators. 

14,788, British THomson-Hovuston Co. (General Electric Co.). 
Electric current collecting devices. 

15,512, FEUCHTMEYER & KóNiTZER. Switch for strong and weak 
electric currents. 

15,910, Млвсомі'ѕ WIRELESS TELEGRAPH Co., & PRIDDLE. Elec- 
tric sparking mechanism applicable especially for effect- 
ing ignition in internal combustion engines. 

15.989. TirNEv. Speed regulation of continuous current electric 
motors. 

17.539, Vini. & A. B. P. AccuMULATOR Co. 
ators. 

19.881, ре Forest WIRELESS ‘TELEGRAPH SvNDicATE (De Forest). 
Wireless telegraph svstems. 

20.209, Leperer. Metallic glow-bodies for electrical apparatus. 

21.590, LUNDBERG, LUNDBERG, & LUNDBERG. Combination switch 

and wall connections. . . 

22.617, JOHNSON-LUNDELL ErEcTR:C Traction Co., & Lüseck. 
Brush holders for dynamos, electric motors, and similar 
machines. 

22,789, ScHMAHL & ARMORDUCT MANUFACTURING Co. 
conduit fittings. 

25.469. SHaRPIN. Combination electric alarm and pressure gauge 
for forced lubrication. 

25,209, Sprowson. HALL, & Bourn. 

. lifts or elevators. 

25,761, LEITNER. Accumulator cells. 

25,979, ATELIERS Тномѕом-Нооѕтом (ANCIENS ETABLISSEMENTS 
PosrEL-Viav). Method of varying the speed of asyn- 
chronous motors. 

26,152, SiEwENS Bros. Dynamo Works, Ltd. (Siemens Schuckert- 
werke Ges.). Braking electric hoists and the like. 

27,938, pg Forest. Apparatus for signalling by means of electro- 
magnetic waves. 

28,669, Patous & NATHAN. 
the like. 

29.482, CooPrn. 
vehicles. 

29.020, Davis. 


producing chemical 


Conduit fit- 


Electric accumu- 


Electrical 


Control system for electric 


Electric horns for motor vehicles and 
Electrically propelled railway and tramway 
Bayonet caps for electric glow lamps. 


1907 Patents 


1,141, STRATTON & CLAREMONT. Box or covering for lead cased 
electric cables. 

1,362, Lake (Clark). Insulators for electric conductors. 

2.215. WoEHRLE. Circuit breakers. 

4,000. Jackson. Switches for electric circuits. 

7,095, Sirsmens Bros. Dynamo Works, Ltd. (Siemens Schuckeit. 
werke Ges.). Field windings for dynamo electric 
machines and motors. 

7.711. D’Homercve. Electric shunts. 

12.458, Varney. Electric trolley line construction. 


The following complete Specifications are oren to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


11,475, Stemens-ScHUCKERT WERKE GES. Operating devices for 
electrical switches for use more particularly im connec- 
tion with train controlling svstems. 

14.087, Fortuny. Arc lamps for changing the luminous intensity 
in any given direction. 


Expiring Patent 


The following patent expires during the current week, after 
a life of fourteen years :— 

15.722, July 14th, 1895, KELLNER. Manufacture of ammonia, 
sodium hydroxide, and chlorine. Sodium chloride is electro- 
Ivtically decomposed, mercury is used as a cathode, whereby 
chlorine and sodium amalgam is formed. This amalgam is 
brought into contact with an aqueous and preferably heated solu- 
tion of sodium nitrate in the presence of an electrode, which. 
together with the mercury, constitute the poles of a galvanic 
cell. The energy from this cell may be used for decomposing 
the sodium chloride. In the resulting reaction ammonia and 
sodium hydroxide are formed. 
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STOCK AND 


SHARE LIST 


RISE OR 
Awousr| 0! Pur S10CK FALL Amount] DIVIDEND STOCK 
NAME. or ' EXCHANGE | SINCE NAME. OF Paip. EXCHANGE 
SHARE. | *— Interim. |QUOTATION.| Last SHaRE.| *= Interim. | Quoration 
1905 
ELECTRIC SUPPLY, £ “ City of Birmingham Trs. б, 4% М, s 
Bournemouth & Poole E. 8. Co. Ld. 10 7 Ist Mort. Web. ..... PESE UP MALA 4 4% 98—101 
Do. 44% Cum. Pref... ; «cte 10 44 Dublin United Trams Co. ш... 6 6/-* | 134—144 
Do. 67 Cun. Second Pref. 10 6 Do. 6% Pref. . 6 6/ 13—14 
Do. 44У Debenture, Red.. | Stock 4 Hastings & District E. Tr. ‘Co. Db. ... 4 44; 098—1 01 
Broiiley (Kent) E.L.& Power Co., ‘Ld. 5 b 1, of Thanet E, Tr. & L. Co. Сп, Pf... 5 2/6 1—14 
Do. 44% Ist Deb. Red. Stock 4 Do. 4% Deb. ži 4 4% 66—71 xd 
Brompton & Kensington E. 8. ‘Co. Ld, 5 10 Lanes. Un. Trs., “Pr. Lien Db. — 59 93—'6 xd 
Do. 7% Cum. Pref. . se 5 7 London Street Tramways Co.. -= 2/- „— 
/ Ya— ү» 
oe X = Ltd.. a Б Db. = + London United Trs., Ld., Cin. Pf...... 5 5/- 11—51 xd 
88 ity LER 5 Do. 47 1st Mort, Deb. Red ......... 4 4% $4— `5 
Do. 46% Cum. Pref. .................. 5 44 Manx Electric R. Co., 54% Cin, Рї.... e 2/0 44—51 
Do. a Ae Deb. Red | ..... Stock H Do. 417 1st Mort. Deb, Red .. ... — 44 97—100 
Do. **City Undertaking, "447 Cm. Pf. 5 44 Metropolitan Elec. Traws, oats Den) -- -— »—3. 
Chelsea Electric $ Supply Co., Ltd. ... 5 6 Do. 5% Cum. Pref.. -— 5 6. ii - tà 
v M TI QU ee eee Stock 44 Do. 447 Deb. Stk. Red., 44 44% 94—97 xd 
Ei n of ry o Elec. Lt. ep. Ltd. , 10 6 National Elec, Consti uction Co. Ltd. 7 107 ii—1i 
e $9. 0i eaque 6 gun eA «qe 5 North etropolitan Trams Dru. — 1/- — 8 
ро. 4} 2nd Deb. Red .. ...| Stock 4} Do. 84% Mort. Deb. ... 8 3 90—93 xd 
M nie e - P. Dis. Co. (£3 paid) : 4 ко pies Electric Tiaction Co. Ltd. ^ оа -4 
. b Jı 55 © "nn n ^ § — 
County bathe lect. - Вар. Co. Ld. 10 5 Do. 4h Deb ^ pil 44 44 v 95— 08 
Ha Cum. Pref. . 10 6 Provincial Tramways Co. Ltd. ......... 3} 317 44—51 xd 
Do. 44% Deb. Red ............ — Stock 1 Ds. BY Onw. Heels лн абызы 6 6/- 104—114 xd 
Do. 447 2nd Deb, Red .........„„«.:.| Stock 4 South Met. Elec. Trams & Ltg.Co. Lad. 
шыг: entr la о, Ltd... - 4 67 Cin, Pf. Prov. Certs, (15/- paid) — 52d 118—143, 
è um. Pre T^ 6 Do. 47 Deb. Red.. — 36/3 50—54 "xd 
Do. 44% 1st Mort. Deb. "Red. ес Stock " Sunderland Dst, E. Trs. m Mt. Db. Ril. 5 iy 4—85 xd 
Folkestone Elec. Supply Co., p 5 5 Yorkshire (West Riding) Elec, Trains ЕЗ — 1—14 
m ri eg Hr A tpe T 6 "| stock A Da Mi Cath. PNE Lu aian — — 31—3$ 
о st Deb, Red  ............... 4 Do. 44% 1st Deb. Hed ............... 44 447 88- 91 xd 
Hove Electric Lighting Co.. Ltd. 5 9 ; f 
1. of Wight E. L. & P. Co., Db. Ка. ...| Stock 4! 
Kensington & Knightsbridge E. L. Co. ó н, TELEGRAPH Ан) Мена 
Do. 447 Deb. Red . Stock 4 Anclo-American Telegr: gu Co. Ltd. 81 15/-* | 62—65 
Kens. & N't'ng Hill E.L. Cos. Dh. Ra.| Stock 4 Do. 67 Pref. Ord. .. 6 3% [1054—1094 
nope Electric Supply Оролов 8 4 226 pas a Go. 47 Deb. Red. у ei ai d 
o. 6* Pref... mmereial Cable б, У De ›. Red.. rA 92—94 x 
Do. 19 jet Mort Deb. Bed... Biodk : Direct Spanish Telegraph Co. Ltd. ... 4 2/-* 33—54 
Metropolitan Elec. Supply Co., Ltd. 5 10 y EM 15 ires Pref. eee eee wees wanes d $1—91 | 
Do. 447 Cum. Pref. ... piskita 5 4h о fo Debs. wre. i 447 95—101 xd, 
Do. AU ist Mort. Deb. Hed... Stock " Direct United States Cable Co. Ltd.. 3 4/- 153—161 
Do. 312 Mort. Deb. Red . | Stoek 3 T 36—91 xd Direct West India Cable Co. Lw., “3 
Midland E. ‘Corp. for P. Dist. IstMt. Dh. 100 & 500 4 4 % 95—98 xd +2 - 447; Reg. Debs, Red III DAS ERA eS 4) 44 ^s 98—100 xd 
Newcastle & Dist. E. n: Co., £9 paid 10 5 4/0 0—]10 Eastern & 8, African Ltd., 4 Mt. Deh. 4 4% 98—101 
Do. 447 Mort. Deb. Кей ........ Stock 4} 44% | 100—103 _ Do. do. (Mauritius Sub.) 4 45 98—100 xd 
Newcastle-upon-Trne Elec. Sup pis. 5 S sv "1-73 Eastern Ext. Australasia & China .. i 9/- 138—124 
Do. £2 Pin. 32/- paid .. KE Jes al 5 paz 1/2°92 5—54 Do. 4% Mort. Deh. Perp. »05905009000» 4 47 104—100 
Do. 5% Pref. (fully paid) — 5 5 5/- 5—6 "Bo. aj P grin Qo, sasecsssanacscevess Stock 5 25/ 135—140 
Do. - Pm 8/- paid бос Peer EN 5 s $091 4—4 о "ref, OTET Stock 9 17/6 89—01 
Notting E ill Elec. Ltg. Co., Ltd. ...... 10 7h 9/-* САЛ. Do. 47 Mort. De. ........... .| Stock 1 4% [1034—1054 
Oxford Electric Co., Ltd. мш... 5 7 7/- | 58—64 -i G. N. vel. Co. (Copenhazen) .. 1g: Ж 5/- | 831—354 
Do. 4% Deb. Red...... Stock 4 47 96 — 03 Indo-European Telezrajli Со, Ltl., 25 13 -— 56—28 
St. James and Pall Mall E. L. Co. Li, 5 134 | 5/-* 8—09 Mareoni Wireless Telegraph Со. Ltd. l = = = 
Do. 7% Non-Cum. Pref... к Б " 3/6 61—74 National Telephone Co., Ltd., Pret...| Stock 6 67 109—111 
Do. 93j* Deb. Red. ..... Stock 33 | 34% | 86—01 xd Do. БеГегтей............................ Stock = 598% | 106—110 
Smithfield Mkt, Elec. sup. Co. "Ltd. 5 4 47. 1—9 ~$ Dv. 6% Cum. Ist Pref. ТААР 10 6 6/- 114—134 
Do AX Dai Red aotem e. Stock 4 47 73—77 Do. 6% Qum. 2nd Próf ..... eo 10 6 6/- 10—15 
South London Elec. Sup. Corp, Ltd, 5 4 3Y 11—23 ро. ‚ гї Pref. ,.........—‚......] __ 5 5 2/6 53— 
South Metropolitan E. Lo & P. Co.. 1 2) 6d. Ac: oA 2 sb: RUM ол ТҮЛҮГҮН bei A 8i% 942 — 064 xd 
Do. 7% Cum. Рге!...................... 1 7 х4 174 о a p ‚зоок 4% | 100—102 xd 
Do. 4}% 186 Deb. Кей ...............] Stock 4h | 44% 100-198 West African Telegraph Co. Lid. 10 4 8/- | 10—10) 
Urban Elec, Supply Co., Ltd. idi 5 5 5/- 14 а" gi co Ус еа Со. „э h М... St 2 4 3/- 138—141 xd 
Do. 57 Cum. Pref. ..........— 5 5 bj- 9. s - «045 өзөөөнөн stock 4% |100—103 
"25 44% 1st Mort. Deb. Hed ...... Stock 4} 147 94—97 . 
estininster Elec. Sup. Corp., Ltd. 5 8 6/0* 9—10 
De, 44% Саш. Pref. ................-. 5 5 2/3 52—58 xd MANUFACTURING 
` om Elec ‘tricity Meter Co., Ltd.. 1 -- ж 5—7, 
67 Cum. Pref. . 1 4} 1/23 $-—1i 
ELECTRIC RAILWAYS. Babcock & Wileox, Ord. Shies, £1 ws i 
$ paid 1 [|9£bouuws 2/44 31—4 
Baker St. & Waterloo 4% Perp. Deb.| Stuck | 4 ay | 90—95 Do. 67 Pref, £1 "i 
у / 9 paid... 1 — Id. 1$—1 
Central MO: Sih kispe -f Stock 4 4% 73—75 British Insulated & Helsby Cables, Ld. 5 N 19/- Ee 
De 4% Preferred... TD tities | Stock n 4% 92—94 Do. 067 Cum. Pref. . 5 ó 3/- ^1—6 
‹ аву соо ШООК 47 53—56 Do. 44% lst Mort. Deb. Red. Stock 4 417 | 101—104 xd 
ar. 47 Doi Ew VAT Stock 1 47 103—106 British Thomson-Houston Co., Ltd. ! b 
oats ey) es ^ pees Pp. Di.. . | Stock 4 47 80—83 44% 1st Mort. Deb. Red.. Stock 4h 44% 89—93 
Др: i DAT Cons, ‘ pe 14 5" А уа +3 DA Vd do Prot. Electric e М. 
ОКК ОЛЕ: ; А — Jo 6% Pref. ...... 5 а 3/-* 1—14 
Do. 5% 5 pap. Pref. 1801 EFEN Sigel б 5% 117—181 Do. M Mort. Deb. Red.. Stock 4 ty 58— 00 xd 
Do. 57 Perp. Pref. 1901 н ЗБ ек b 57 115—118 gros voce Engineering co. : а UN i—i 
Great Northern & City Pref, “A” 10 4 4j-* 2—21 Do. 4 Perp. Ist Deb.... ЖАГ i St ok M id es 
Gt. Northern, Piccadilly & Brompton 10 4 4/-* 6—7 Do. 44% Perp. 2nd Deb. ............ Stock Hi 417 71—74 xd 
ERI 4% Perp. Deb. ........ cee 4 4% city C: T— а Cable and Const. Co.. La. 5 10 5/- 94—104 
2 visendi КЧК — — —4: ou^ DE CUM, FII, merid irsao tis bol 5 5 2/6 55—28 xd 
Do. 37 Perp. Pref. Red... ARNT | Stock -— =з 3—6 Do. 44% Ist Mort. Deb................ Stock 4h 44% 105-107 ха 
Metropolitan OE, эла ыен ваз еіс, LOCK 2 147 | 444—45 + 'onsolidate etrienl C 7 
14% i $ +h Consolidated Electrical Co., Ltd....... 1 — it. --? 
Do. 34% Preference... | Stock 3 34% 88—91 +1 чинро & C 1 m n 
Do. з ў A” Pref. | Stock я 319 75 50 мите AM X "p ye TEM ic TTET & 3 8 1/6 1}? 24 
à +s ee : ў Ы 7 о $9 0 БУА Ss or eg. eD. ee ээ ьа 0 `4 106 § 55 93 — 4) 1 
Do. 337 Convertible Pref, i Stock 9) | s47 73—78 Dick, Kerr & Co., Ltd.. Сее 1 j 10 9/. шү за, 
СҮН pr District .. Stock 5 di re 11—12 -1 Do. 67 Cum. Pref. 1 6 7 d а 1—1 
Do. 6% Регр. Deb. . Stock 6 6% | 125—130 xd Do. 44% Deb. Red iier svt Stok ii s 100—103 xd 
Do. 4% Perp. Deb. . Stock 4 4% 82—87 xd Edison & Swan United ** A," £8 paid 5 44 2/5 12—15 | 
Do. Extension Pref. Е ane Stock — — 20—80 Do do (fully iaid) 5 4 rie 901 91 
Ass. Ext. Pf. Guar. by U. É. Rs. Co.| Stock - 3° 50—55 Do. 47 Deb. Red LI" TTE ! 4/2 | 21—?1 
: /o а. . / * ЖЪ©ССЧ%,.,, „еже е жата зе» ock 4 47 53—592 xd 
Underground Elec. Haflwaya Co o Lo, 57 2nd Deb. Red Stock 5 5°/ 50—02 
London 5% Profit Shg. Sec. Notes| Various 5 5% 62—65 +1 Жесе, Constr uction Co., Ltd. ..... о 17? "SR 
Waterloo and ОНУ........................... Stock 31 8% e= i Do. Cum. Pref. . eroe Ы 2 4 Ae tt 
Whitechapel and Bow 4% Deb. . Stock 4 4% 104—107 General É lec. Co.,Ltd., 5% Cum. Prof. 10 5 r^ 8— 84 xd 
Do, 4% Ist Mort. Deb. Red ......... Stock 4 47 92—95 
ELECTRIC TRAMWAYS. "i нешеу. Ah s Ae PUN Co., Lul. 5 15 10. | 114—1 2 
Bath Eleetric Tramways, Ltd. ......... 1 | А о 74 it Mort. Deb: eps : M 2 dmn 
Do. 5% Cum. Pref... 1 | b| e 41—10 xd L Ка A Mon, an n Hed «es c ES i y mi^ 
* 2 $ . . 4 ee _ 5}. 1 —]ó6 
Do. 44% Deb. Red.. tock 4 44% 94— wu Do. 4% Deb. Red "байлаан вел E 100 4 AY m 
Bi & Mil. T Я y^ 97 — ot 
irm. & Mil. Trs., Ld. ist Db. Rd. | Stock 4 " 94-07 xd ' 
y4 07 x Tel. Const. & Maintenance Co. ........ 12 15 24/- 31—33 
British Electric Traction Co., Ltd. . 10 5 i/- 2 
Do. 6% Cum. Pref.. 3 6/ zi Do. 4% Deb. Bds. Red , 100 4 4% 99—102 xd 
Do. 5% Perp. Deb. | — в ud 6 6/- —! 4d White (J. Ө.) & Co., 6% Cun. Pref. . 10 T 6/- 9410 
Do. 44% 2m1 Deb. — f | sio 5 5% 103—106 lii mrt ag Ord. Shres £5paid b — —- 1i-1j 
елү deer — eir Que 44 4337 18—81 Do. 67 CumJPref., £5 patd.. 5 — — 34—34 
C 12 115 RUE ORAE 10 2/6 41—5 Do. 1x Mtg. ‘Deb. 43 Red. 160 -— BENI AMT 77—81 
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LOCAL 


BATH: Proposed Sale of Electricity Undertakiny.—The Elec- 
tric Lighting Committee have resolved :—'' That the Council be 
recommended to instruct the Town Clerk to notify Mr. Schenk 
that if the agreement for the sale of the undertaking is not 
executed before July 22nd next, steps will be taken at the follow- 
ing meeting of the Council to rescind the resolution adopted 
on February 26th last, authorising the agreement to be entered 
into." 

BELFAST: Tramway Exztensions.—Upon this question the 
general manager reports as follows :—'' At the outset I desire to 
express the opinion, as strongly as is consistent with my respect 
to the committee, that it will be most unwise, and very detri- 
mental to the interests of the undertaking, if any extensions 
whatsover are made before at least two years have passed over 
our heads. I respectfully submit that it is due to the rate- 
payers of Belfast that the undertaking should be established 
as a 'rate-aiding medium’ before the grave risks of constructing 
and working any more extensions are incurred.”’ 

BEXLEY: Loan Procedure. The following statement appears 
in the report of the Electric Lighting and Tramways Commit- 
tee :—(c) Loans. Payment of Wages of Permanent Employees. 
—А letter was read from the Honorary Secretary, Incorpora- 
ted Municipal Electrical Association, dated June llth, stating 
that Councillor T. Summerbell, M.P. for Sunderland, would 
move a reduction of the vote on the estimates of the Local 
Government Board in the House of Commons in order to obtain 
a discussion on the matters which had been raised in connection 
with the Local Government Board procedure in reference to 
loans for electric lighting purposes, enclosing memorandum, 
which pointed out that for some time past the Council of the 
Assol1ation had been endeavouring to obtain an interview with 
the President of the Local Government Board, and to this end 
reently approached a number of Members of Parliament with 
а view to a meeting being arranged in the hope of securing 
Ше co-operation in getting the President of the Local Govern- 
ment Board to grant the Association an interview. That a 
meeting was held on March 6th at the House of Commons, 
when representatives of the Association waited upon members of 
Parliament with the object above stated. "That this meeting 
was attended by between 30 and 40 members of Parliament, and 
à resolution was unanimously passed by them to the effect that 
thev considered that the matters raised were such as rendered 
it desirable for the President of the Local Government Board 
to receive a deputation. That all efforts to obtain an interview 
even after this meeting had, however, failed, and on all hands 
it was reported that the President of the Local Government 
Board would not consider any amendment of the present pro- 
cedure. That the Local Government Board would not now 
sanction the charging to capital of the wages of any permanent 
employees of municipalities even when engaged on capital works, 
and had gone so far as to make this retrospective and without 
notice. The Committee directed the clerk to communicate 
with Mr. James Rowlands, M.P. for this division, and ask 
him to support Mr. T. Summerbel!, M.P., in bringing the sub- 
jet before the House of Commons. 

CALVERLEY: Lease of Electric Lighting Order.—The Dis- 
trict Council have decided to lease their electric lighting powers 
to the Electrical Distribution of Yorkshire, Ltd., for a stated 
number of years. 

CHELMSFORD: Show Rooms Opened.—The Urban Council 
have opened a show room in connection with their electricity 
undertaking, and on the 3rd inst. it was formally opened by the 
chairman of the Council, Mr. T. Philpot. 

GRAVESEND: Northfleet Lighting Dispute.—Gravesend hav- 
inz declined to extend its electricity supply to Northtleet, the 
latter place has informed Gravesend that it will hold the Town 
Council strictly to the terms of the agreement. 

GLOUCESTER: The Price of Tramway Current.—This ques- 
tion has been under discussion in the Electricity Supply Com- 
mittee, and it has been decided to have the question adjudicated 
upon by an expert. 

HENLEY : Proposed Electric Lighting.—Messrs. J. B. Saun- 
ders and Company, of Westminster, have submitted a scheme 
for an installation at Shiplake. and propose the use of insulated 
overhead wires carried alongside the roads. It is proposed to 
utilise certain water power. 

ILFORD: Annual Report.—During the past year the elec- 
tricitv undertaking made a net profit of £884. 

IRELAND: Holywood Tramway Scheme.—The Urban Coun- 
cil have received a letter from Messrs. McLean and Sons, of 
Belfast, stating that the Holywood Tramways Company intend 
to anply to the Board of Trade for a Provisional Order for 
supplying electrical energy to the urban district of Holywood 
and the rural district of Castlereagh, in the County of Down. 

Bandon: Electric Lighting Scheme.—Messrs. Foot and Milner, 
of London, have notified the Town Commissioners that they 
intend to apply to the Board of Trade for a Provisional Order 
to sunplv electricity within their area. 

LEEDS: Proposed Tramway to Guiseley,—The Tramway 
Committee are prepared to recommend the City Council to 
extend the tramways from Horsforth to Guiseley, on condition 


NOTES 


that the District Councils of Guiseley, Yeadon, and Rawdon 
jointly contribute £400 per annum for a period of 11 years. 
LONDON: London County Council.—At the meeting of the 
L.C.C. on Tuesday the Highways Committee reported as to the 
limited accommodation for repairs to tramcars. At the present 
time the repair and overhaul of the electric tramcars is done 
principally at the New Cross car shed, and the Counci] on 
March 7th sanctioned an expenditure of £5,000 for the provi- 
sion of certain plant and machines for this purpose. In addi- 
tion certain other of the car sheds south of the Thames are also 
used for the execution of the repairs. The result is that the 
accommodation available for storing the cars in service 1s con- 
siderably restricted, and the cost of repairs is seriously in- 
creased, while it is very difficult to organise the work on an 
economical and efficient basis. At the present time about 700 
electric cars are in operation, an this number will 


within the next year be further increased to about 
1,000 cars. The temporary repair depot established 
at New Cross is no longer adequate to cope with 


the increased number of cars. As a result of the congestion of 
the work at New Cross, night-shifts have to be employed in the 
smithy and machine shops, which entailed an additional expen- 
diture of £1,000 a year, while the quality ot the work was not 
nearly so satisfactory as would be the case if it were done 
during the daytime. Even with these expedients, the work 
is considerably behindhand, and necessary repairs have to be 
delayed owing to the insuflicient accommodation available with 
the present arrangements. 'lhe committee were therefore of 
opinion that special repair shops should be provided on a con- 
venient site, where all the Council's electric cars can be periodic- 
ally and systematically overhauled. In arranging for the estab- 
lishment of a repair depot, regard should be had to the further 
electrification and development of the tramways, and a site 
of ѕшћсіепё size for dealing with a large number of cars should 
be purchased, although the buildings might be erected in sec- 
tions as and when required. The cost of erecting buildings 
capable of dealing eventually with the tramways when the re- 
maining horse tramways have been electrified and the authorised 
lines constructed, together with the cost of the site, is estimated 
approximately at £104,0C0, but if the buildings are erected in 
sections as proposed, the first section, which will be capable of 
dealing with about 1,000 cars, can be built at an estimated cost 
of about £51,400, to which will have to be added an amount 
for an approach line of tramways to the site. The tools and 
plant required for this section of the depót will cost about 
£16,000. The committee recommended that these estimates be 
approved, and this was agreed to. _ 

LONDON: Woolwich Electric Light Matters.—The Borough 
Council have decided to carry out extensions to mains at an 
estimated cost of £400 to enable a supply to be given to the 
military authorities. The Electricity Committee reported that 
generation wholly by coal had been tried at Plumstead Works. 
The destructor was shut down for three weeks, and the fuel 
cost per unit generated was 0'464d. They therefore were of 
opinion that the present charge of 0:64. per unit sold for 
steam from the destructor was excessive, and they recom- 
mended that it be reduced to O' 5d. The Council have taken 
up a loan of £16,594 from the L.C.C., being part of a loan 
of £18,282 for electric lighting purposes, for which sanction 
was asked. The Comptroller of the L.C.C., in a letter to 
the Borough Council, said: ''In view of the unsatisfactory 
financial condition of the undertaking, the Committee’’ (Finance 
Committee of the L.C.C.) ''have been very reluctant to recom- 
mend the Council to sanction the loan, and they will require 
to be satisfied, before considering any further applications on 
account of electric lighting. that the additional expenditure 
proposed is absolutely necessary and unavoidable.” 

Battersea: Electric Inaht Matters.—The Electric Lighting 
Committee have had under consideration the fees charged by 
the Thames Conservators in respect of suction and discharge 
pipes in the Thames. In 1902 the Conservators fixed the fee 
at £50 per annum, rising yearly until £100 was reached, in 
1906, when it was subject to re-assessment. The Council, with 
the consent of the Conservators, then increased the length of 
the pipes in the river, and the Conservators intimated that the 
fee would be increased. Strong representations, however, were 
made by the Electrical Engineer for a reduction in the fees, 
and in the result the fee has been fixed at £50 per annum until 
1911. Mains are to be extended at an estimated cost of £140 
for the supply of energy to the S.E. and C. Railway Company’s 
premises at Silverthorne Road. The committee have decided, 
subject to the usual sanction, to carry out repairs to the coal 
conveying plant at an estimated cost of £150. 

Bermondsey: Electric Light Accounts.--During the past vear 
2,189,166 units have been generated, of which 1,906.489 units 
have been sold. The maximum demand recorded was 730 kw., 
and 138,685 units were used on the works. There are now a 
total of 168 arc and 583 incandescent lamps used for public 
lighting purposes. 

Hammersmith.—The Borough Council have been in negotia- 
tion with Mr. Mulholland, proprietor of the King's Theatre, 
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upon the question of the terms unon which the Council's action 
against him, and his counter-claim against the Council, in 
respect to the supply of electricity to the theatre, could be 
amicably settled. An agreement has been drawn up, the 
principal heads of which are:—(1) An agreement for a supply 
of alternating and continuous current for a period of four years 
at 2d. per unit to be entered into; (2) the Council to substitute 
a new motor generator to be guaranteed for six months, and 
to pay Mr. Mulholland £100 in settlement of his counter- ‘claim 
in respect of the present generator; (3) the Council to supply 
six meters, two free, and Mr. Mulholland to pay a rent of 
£2 5s. a year for each of the remainder; (4) the motor generator 
to remain the property of the Council. Any dispute arising out 
of the agreement (except a legal question) to be referred to the 
arbitration of the President of the Institute of Electrical 
Engineers, whose decision shall be final. 

Southwark.—The Works Committee of the Borough Council 
report that about twelve months ago a number oí ''Excello " 
arc lamps were purchased and fixed in the Walworth Road, 
between the Centrai Library and the Elephant Headway, in 
order that an opportunity might be afforded members of the 
Council of judging the quality of the lamp for lighting purposes. 
In view of the оп) satisfaction which the new lamp has 
given, and its undoubted excellence for illuminating purposes, 
the committee had decided on converting the remaining arc 
lamps. Eighty ''Excello" lamps are accordingly to be pur- 
chased and fixed to arc standards throughout the borough at a 
cost estimated at £800. 

MOTHERWELL: Yearly Report.—During the past vear the 
electricity undertaking sold 1,527,299 units, an increase of 30 
per cent. over the previous year's figures. The works cost was 
0*68d. per unit, a reduction of 7 per cent. The result of the 
year's working is a net profit of £729. 

OLDHAM: Reduced Electricity Charges. — The Electricity 
Committee have announced that the price for energv between 
6 p.m. and 10 p.m., will be 4d. per unit for all purposes ; and 
from 10 p.m. to 6 p. m. the price for lighting will be 14d., and 
for power 14. per unit. 'Two-rate meters will be used. 

ROTHERHAM: Universal Engineer Required.—At a recent 
meeting of the Town Council, Mr. Gaffney remarked that he 
believed the position of electrical engineer was one of those they 
could do without if they could get a borough engineer who 
understood electrical engineering and civil engineering as well 
as mechanical engineering. 

SHEFFIELD: Electric Light Matters.—The Lord Mayor 
(Alderman R. Styring) has resigned the chairmanship of the 
Electric Light Committee. There has been considerable local 
discussion as to the apportionment of the salaries paid to the 
otticials of the electric light department, as shown, or rather 
not shown, by the annual accounts of the undertaking. 

Tramways Annual Report.-—The total car miles run during 
the past year were 6,804,656, and the passengers carried 
13,966,299. The expenditure per car mile was 5:94d., and the 
trattic receipts £276,907. The result of the year's working is 


TENDERS INVITED AND 


AUSTRALIA.— Many provincial towns in Australia are now 
taking up the question of electric supply. A scheme has been 
submitted to the Charlton (Victoria) Municipality, the estimated 
cost of which is put at £2.100. A committee has been formed 
with the object of registering a local company with a capital 
of £2,000. 

The Fremantle Municipal Tramways and Electric Lighting 
Board is again considering the extension of the tramway system 
to North Fremantle. An agreement has been come to with the 
North Fremantle Council. 

A public meeting at Korumburra (Victoria) has decided in 
favour of an electrical installation. 

Tenders are invited by August 14th, for the supply and 
delivery at the Departmental Stores, Sydney, of telegraph, 
telephone and electric light material. 

The Postmaster-General’s Department of Western Australia 
invites tenders by August 6th for two ringing dynamotors 


for the Central Exchange, and a desiccating apparatus for the ` 


motor-driven air-pump for telephone cable work. 

The Deputy Postmaster-General, Brisbane, invites tenders by 
September 2nd, for four sections of a common battery switch- 
board, and 650 subscribers' telephones. 

AUSTRIA-HUNGARY.—Large extensions are to be carried 
out at the Trieste and Csaba Municipal Electricity Works. 


BECKENHAM.—-Tenders аге invited by the Electricity 
Committee for the supply of meters. Particulars (fee two 
guineas, returnable) from the Resident Engineer, Electricity 


Station, Church Fields Road, Beckenham, and tenders to the 
Town Clerk by July 22nd. 

BELGIUM.—A sum of 315,000 francs has been voted by the 
Conseil Communal of Montignies- -sur-Samibre for electric light- 
ing works. 

BRISTOL.—Tenders are invited for ten 2-ton electric wagon 
eapstans for the Roval Edward Dock, Avonmouth. Particulars 


a net profit of £45,696, of which £20,666 is transferred to the 
district rate. 

SUTTON COLDFIELD: Annual Report.—During the past 
year the electricity undertaking sold 322,901 units as MIR 
292,427 jn the previous year. The generating cost, exclusive 
of capital charges, was 1'43d. per unit as against 1 62d. in the 
previous year. 

WATFORD: Loan Sanctioned.—'The Local Government Board 
have sanctioned a loan of £8,151 to cover the cost of additions 
and extensions to the electrical undertaking, which, however, 
are to a large extent already executed. 

WEST HAM.— The Electric Lighting Committee have decided 
to recommend for the approval of the Highways Committee 
the adoption of single light 50 candle-power Osram lamps at an 
inclusive charge of £2 125. 6d. per annum, the Highways Com- 
mittee to provide the column and lantern. The committee have 
authorised their chairman and the Electrical Engineer to conter 
with the chairman of the Education Committee and the prin- 
cipal of the Technical Institute as to carrying out tests on the 
plant and machinery supplied to the electricity department by 
the staff of the Technical Institute. 

WORTHING: Expert's Report on Electricity Undertaking.— 
This has now been made public, and contains the following 
remarks :—''Summarising his conclusions as a result of a full 
investigation of the technical and financial position of the under- 
taking, Mr. P. E. Rycroft, of Hounslow, expressed the opinion 
that the site selected for the electric power station was unsuit- 
able; that the plant was capable of more efticient working; that 
the purchase of a gas-suction plant was a doubtful, and in any 
event an inadvisable, experiment—and premature ; that the 
Chief Engineer (Mr. G. Porter) was overburdened with trivial 
oflice duties; and that a clerk to the department should be 
appointed at once, to relieve him. Mr. Rycroft also recom- 
mended that the furnaces, tlues, boilers, steam mains, engines, 
and condensers should be thoroughly overhauled this summer, 
and that mechanical stoking might be considered when the 
minor defects had been righted. Very careful tests should be 
made before a fresh coal contract was entered into. The public 
lighting should pay at 5d. per unit, but the cost of carbons, 
cleaning, and maintenance should not fall upon the department. 
The recent reduction to 14d. for power, heating, and cooking 
purposes was thoroughly sound. Vigorous commercial methods 
were necessary for pushing the sale of current. Efforts should 
be directed towards obtaining customers in roads where prac- 
tically dead mains existed. The capital expenditure on mains 
extensions should be kept as low as possible. The annual £500 
‘grant in aid’ should be discontinued as soon as possible, even 
at the risk of decreasing the amount placed each vear to reserve 
fund. With strict supervision, the cost of production could, he 
believed, be materially decreased, and there were also possi- 
bilities of a largely increased business." The committee recom- 
mended that as soon as possible the price to private consumers 
should be reduced, and that a temporary canvasser should then 
be engaged. 


PROSPECTIVE BUSINESS 


from Mr. W. W. Squires, Engineers’ Office, Cumberland Basin, 
Bristol; fee £3, returnable. ‘Tenders by July 26th; also tor 
electrical jib cranes; fee £5, returnable. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Осе. 

CANADA. ge water power scheme, 
which has been taken in hand by the Winnipeg Board of 
Control, we understand that British firms will be invited to 
tender, and that the date fixed for receipt of tenders is Septem- 
ber Srd, 1907. 

CARDIFF UNION.- Tenders are invited for the provision of 
telephone, and the necessary wiring, switchboards, &c., and 
alteration of present telephone service at the Cardiff and Elv 
Workhouse. Particulars from the Clerk, Union Oftices, Queen's 
Chambers, Cardiff, and tenders by July 16th. 

CORK.—The County of Cork Joint Hospital Board will 
consider plans for an electrically lighted sanatorium for con- 
sumptives on the 21st inst. 

CROYDON.—-Mains are to be extended, at an estimated 
cost of £545 at Norbury and Addiscombe: 2, 600 lamps are to 
be supplied, and the revenue is estimated at £642. 

EALING.—The Town Council invites tenders for the supply 
of stores to the electricity department. Tenders to the Borough 
Electrical Engineer by July 22nd. 

FINLAND.—The electric tramway system of Helsingfors is 
to be consderably enlarged, and double track adopted to a 
large extent. 

GLASGOW.- The Corporation require a 5,000 kw. turbo-alter- 
nator for the Pinkston power station, and a deputation consist- 
ing of two members of the electric al staff are to visit the Con- 
tinent to inspect the Zoelly turbine. 
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LEEDS.— Application is to be made to the Local Government 
beard for sanction to borrow £15,562 15s. 14. (being £13,964 
ids. 9d. for permanent way and £1,597 16s. 4d. for electrical 
-quipment) in respect of the Horsforth tramways extension, and 
2.565 in respect of the extension of the Chapeltown tramway 
rot. With reference to the proposal to expend £15,220 for 
anng electricity mains into the Bramley and Rodley districts, 
there was considerable criticism at the last meeting of the City 
touncil in view of the fact that the tramway department offers 
to zive a supply from the tramway feeders, and thus obviate 
the laving of additional mains. Alderman Matheson, chairman 
of the Electric Lighting Committee, said that with a supply 
from the tramway feeders there would be considerable variation 
in the voltage. owever, as it was a highly technical subject, 
he suggested the calling in of an outside expert. With this 
arrangement in view, the proposal to lay the additional mains 
aas referred back. 

The Sewerage Committee of the Leeds Corporation invite 
tenders for the supply, delivery, and erection at their 
Knestrop Sewage Works of a small electric generating set. 
Further particulars from Mr, Geo. A. Hart, Sewerage Engineer, 
Municipal Buildings, Leeds, and tenders to the Town Clerk by 
Jas 15th. 

LONDON: London County Council.—The Council invites 
tenders for (a) the supply and erection of 78 tramway feeder 
pillars for the Council's tramways, (b) the supply, delivery, and 
eration of overhead electrical equipment for 2,400 yards of 
double tracks for the Councils tramways in the borough of 
Woolwich, and (с) oil tanks, filters, &c., for the Greenwich 
zererating station. Particulars from the Clerk (fee £2), and 
tetders by July 16th. 

St‘ pney.—The Electricity Committee invite tenders for the 
sinoly, delivery, and erection of a testing switchboard, motor 
generator, and transformer; also a three-pole distribution board 
and earthing panel. Specifications, &c. (fee one guinea, return- 
abs. from W. С. P. Tapper, Engineer and Manager, 27 Osborn 
Street, E., to whom tenders by July 22nd. 


LONDON DERRY:—A spare generating set, at an estimated 
e naf £450. 18 to be ordered by the Committee of Management 
ot the Londonderry District Lunatic Asylum. | 

LONGTON (STAFFS.).—An inquiry has been held Ьу the 
Loal Government Board as to an application by the Town 
Cornel for sanction to borrow £2,000 for extensions at the 
élatriaity works. There was no opposition. 


MANCHESTER.—The Tramways Committee invite tenders 
tor special (permanent way) trackwork; also for steel girder 
tramway rails and fishplates, tee bars, nuts and bolts, steel 
tramway poles, span wire brackets, and rail bonds. Particulars 
tram J. M. McElroy, General Manager, Tramways Department 
fee two guineas in either case), and tenders to the Chairman of 
the Tramways Committee, 55 Piccadilly, Manchester, by July 
1а. 

METROPOLITAN WATER BOARD.—The Board invites 
tenders by July 24th for machinery for the pumping station at 
Walton-on-Thames, including two 25 kw. generating sets. Par- 
u niars from Engineer of Southern District, Southwark Bridge 
Read. Fee £10, returnable. 

MEXICO.—The Diario Oficial of June 6th contains a copy of 
a aw authorising the construction of two electric tramway lines 
in Mexico City by the “Compañia Limitada de Tranvias Eléc- 
tras de Mexico.” 

Ihe Diario of June 13th contains a copy of a law authorising 
the " Ernpresa del Ferrocarril Industrial de Puebla" to insti- 


tute electric traction on the tramway lines belonging to that 
company. The company are authorised to import, free of duty, 
all the rolling stock required for the new system of traction 
provided that all the materials required are imported at the 
Same time. à l 

MORECAMBE.—The Town Council have decided by 14 votes 
to 4 to take steps to purchase the horse-tramway undertaking 
now owned by the Morecambe Tramway Company. It is recom- 
mended that powers be obtained to electrify the system. The 
cost of purchase, reconstruction, and electrification is estimated 
at £46,093. The income is estimated at £10,590. It would also 
be necessary to spend a sum of £10,000 for additional plant at 
the electricity works. 5 

NORWICH.—At Norwich last week a Local Government 
Board inquiry was held into an application by the Corporation 
for sanction to borrow £25,000 for the purposes of the electrical 
undertaking. There was no opposition. 


PORTSMOUTH.—A Local Government Board inquiry was held 
last week to consider an application by the Corporation for 
sanction to borrow £17,688 for electricity purposes. The Rate- 
payers’ Association offered some opposition to the proposal of 
the Corporation to impose a differential tariff. 

ROCHESTER.—The Corporation invite tenders for the con- 
struction of permanent way (contract No. 5) and overhead line 
(contract No. 6). Specifications, &c., can be obtained, and 
drawings can be seen, at the office of Mr. E. Rotter, consulting 
engineer, 47 Victoria Street, Westminster, on payment of a 
deposit of £5 (returnable). Tenders to the Town Clerk by 
July 22nd. 

ROTHERHAM.—The Corporation invite tenders for the 
supply and delivery of single-vulcanised covered cable of various 
sizes, and electricity meters of sizes for maximum current of 
2, 5, 10, 25, and 50 amperes, as required between August Ist, 
1907, and July 31st, 1908. Particulars from the Borough Elec- 
trical Engineer, and tenders to the Town Clerk by July 16th. 

TUNBRIDGE WELLS.—A system of telephones is to be in- 
stalled at Holy Trinity Church, to assist deaf members of the 
congregation. This will replace the speaking tubes which have 
been in use hitherto. 

WARRINGTON.—The Electricit 
invite tenders for the erection of buildings for boiler plant 
extension. Full particulars can be obtained from the Borough 
Electrical Engineer. Latest day for receiving tenders, July 16th. 

WEDNESBURY.—Tenders are invited by July 23rd for (a) 
balancer booster; (b) alterations and extensions to accumulators. 
Conditions, &c., from W. Fennell, Consulting Engineer, Camp 
Street, Wednesbury (fee two guineas, returnable). 

WEST RIDING OF YORKS.—The Stothes Hall Asylum Sub- 
Committee is prepared to receive tenders for the following con- 
tracts in connection with the second portion of the main institu- 
tion :—(1) Two engines and dynamos, electric light installation, 
including wiring, fittings, lamps. &c. (2) Electric bells, tele- 
phones, fire-alarms, recording clocks, &c. (3) Heating and ven- 
tilation. Particulars from County Architect, J. Vickers Edwards, 
County Hall, Wakefield (fee £1 for each contract, returnable). 
and tenders to same by July 22nd. 

YARMOUTH.—4An inquiry was held last week into an appli- 
cation by the Corporation for sanction to borrow £7,000 and 
£1,235 for the purposes of the electrical undertaking. There 
was no opposition. £3,000 is required for additional steam 
plant for tramway purposes, £2.800 for mains, and £1,200 for 


and Tramways Committee 


meters. The amount of £1,255 is excess expenditure upon the 
electric lighting undertaking. / 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The New South Wales Postmaster-General's 
detartment has accepted the tender of Messrs. Paton and Russell 
at £320 for 102 Ericsson wall telephones, with fuses, batteries, 
4L] extra receivers. 

The Victoria Postmaster-General’s department bas accepted 
tne tender of Messrs. Siemens Bros. Dynamo Works, Ltd. 
‘Ssdney), at £8,712 10s., for 50 miles of 26-pair and 5 miles of 
32 пиг aérial telephone cable. | 

Tie Government of Victoria has accepted а tender for 82 
An:;ld are lamps at £4 8s. each. 

BELFAST..—At the weekly meeting of the Electrical and 
Tramways Committee last Monday, the tenders for the coal- 
Suraze bunkers and electric crane came up for discussion. Mr. 
Bloxam, electrical engineer, recommended the acceptance of the 
tender of Messrs. J. and W. Stewart, Belfast, at £2,059. lt was 
злек to accept this tender, subject to the approval of the 
Leal Government Board for the loan of £5,000 required to 
carry the extension scheme. 

CLACTON.— Arrangements have been made with the D.P. 
Battery Co. for a quarterly inspection and report upon the 
hatteries at the power station at a fee of one guinea per visit 
ras railway fare from Derbyshire and reasonable hotel expenses. 

CROYDON.—The Corporation have extended their contract 
mith W. Cory and Son, Ltd., for the supply of coal to the 


generating station for a further eight months, at the present 
contract rates. 

GLASGOW.— Messrs. Bruce Pecbles and Co. have received 
from the Glasgow Corporation an order for a 1,000 kw. Peebles- 
LaCour motor converter. "'lhi$ machine is to operate оп a 25- 
cycle circuit. 

GRIMSBY.—A recommendation by the Electric Lighting Com- 
mittee that the tender of the Lahmeyer Electrical Co. for a two 
years’ supply of cable at £1,194 14s. 9d. be accepted has been 
referred back. 

LONDON: London County Council.—At the meeting on Tues- 
day the L.C.C. accepted the tender of W. Cory and Son for the 
supply of 75.000 tons of coal for the Greenwich eleetricity 
generating station at 14s. 5d., with a demurrage of 2d. a ton 
for each day after two days. 

The tenders of the British Electric Transformer Co. and the 
Electric Construction Co., amounting to £178 and £95, for the 
supply of an electric transformer, and an additional motor, at 
the New Cross sub-station and the New Cross temporary саг 
repair depot respectively, were also accepted 

Woolwich.—The Borough Council has accepted the tender 
of Heathman and Co. for an arc lamp  trimming-ladder 
ét £20 2s. 6d.: that of Kaye, Son, and Co. for the 
supply of coal to the Woolwich electricity works, and of W. 
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Cory, Son, and Co. for the supply to Plumstead electricity 
works. 

LUTON.—The tender of G. Buckingham (Luton) at £1,857 
has been accepted for extensions of the electric powet station 
buildings. | 

SOUTH AFRICA.—Messrs. С. A. Parsons are shipping а 
1,000 kw. turbo alternator for the Randfontein estates. 

In connection with the Krugersdorp municipality electricity 
undertaking, Messrs. Bruce Peebles and Co. are supplying six 
generators. 

SOUTH WALES.—The British Westinghouse Co. are sup- 
plying to the Powell Duffryn Steam Coal Co., two 950 h.p., 
three-phase, 5,000 volt., 50 period, squirrel-cage induction motors 
to run at 1,450 r.p.m. These motors are for driving, through 
flexible couplings, two Worthington six-stage turbine-type, cen- 
trifugal pumps, each capable of delivering 1,350 callous per 
minute, against a head of 1,645 ft., including suction, lift, and 
friction of discharged mains. The guaranteed efficiency of each 
set, from input at motor-terminals to output at surface, is 69 
рег cent. 'lhese two pumping sets are to be installed in the 

ast Elliott Pit. It is proposed to run them at night, when the 
haulage gears and other machinery is shut down, thus provid- 
ing à night load for the power-house, and making the fullest 
use of the generating plant. 

WATFORD.—A recommendation by the Electric Lighting and 
Power Committee to enter into an agreement with Messrs. C. A. 
Parsons and Co. for a new rotor for a turbo-alternator at £520 
has been referred to the Finance Committee. Messrs. Parsons 
state that delivery would be made before October, and stipulate 
that payment should be made before May 1st, 1908, unless a new 
turbo-alternator is ordered, of which the rotor would form a 
part. Included in the above sum are certain repairs, but these 
will not be charged for in the event of a new machine being 
ordered. 

WEDNESBURY. —The tender of the British Westinghouse 
Co. for two 240 h.p. gas engines aud dynamos has been accepted. 

WEST HAM.—The Town Council have placed an order with 
the Burroughs’ Adding and Registering Machine Co. for a 
large size machine at a cost of £85, the Tramways Manager 
having had one on trial for some months with most satisfactory 
results. The tender of the Fuller Electrical Co. has been 
accented for the supply of slow speed and squirrel-cage two- 
phase motors. Norton Bros.’ tender at £67 10s. for enlarging 
the stores has been accepted. 


COMPANIES’ MEETINGS AND REPORTS 


CITY OF WELLINGTON ELECTRIC LIGHT AND 
POWER.—For the year ended December 51st, 1906, there is a 


credit balance of £12,886, including £2,306 from last account.. 


An interim dividend of 8 per cent. per annum for the half-year 
ended June 30th has been paid, and the directors now recom- 
mend a final dividend on the ordinary shares at the rate of 
22 per cent. per annum for the half-year ended December 3lst, 
making 15 per cent. for the year, in addition to writing off 
£5,000 for good-will. The balance to be carried forward 1s 
£2,675. Negotiations have been concluded with the Wellington 
Corporation for the acquisition of the company's undertaking as 
from July 21st, 1907. 

ELECTRICAL POWER STORAGE CO.—The profit for the 
year, to May 515%, 1907, including the balance of £425 1s. 9d. 
rought forward, amounted to £9,176 4s. 9d. Out of this sum 
the directors have carried £1,000 to the contingent fund, and 
have written off £2,000 in respect of patents, goodwill, &c. 
They recominend the payment of a dividend of 6 per cent. on 
the paid-up ordinary share capital, which will absorb 
£5,389 13s. 7d., and leave £786 11з. 2d. to be carried forward. 
The buildings, plant, tools, &c., have been maintained in 
thorough repair and condition at a cost of £3,597 6s., which 
sum has been provided out of revenue. Notwithstanding the 
continuance of the severe competition, as well as the unpre- 
cedented rise in the price of raw materials, the company's 
business has increased during the year under review. 

GREENWOOD AND BATLPY.—At the annua] meeting last 
week, the report and accounts were adopted. The profit amounts 
to £12,428, a decrease compared with last vear of £8,C00. The 
total sum available for distribution is £18,552, when the amount 
brought forward from last account is added; £4,000 is written off 
for depreciation, and dividends of 7 per cent. and 4 per cent. 
have been declared upon the cumulative preference and ordinary 
shares respectively. A sum of £654 is carried forward. The 
decline in the amount available for dividends is attributed to 
reduced orders for small arms ammunition from the Government. 

NEW GENERAL TRACTION CO.—The annual general 
meeting was held in London last week, Baron Emile B. d'Er- 
langer, chairman of the company, presiding. The report shows 
that the Coventry tramways, in which the company is interested 
to the extent of about £770,000, are doing extremely well. The 
takings of the Norwich company, however, show an appreciable 
decrease. The other undertaking in Great Britain in which the 
company is interested is the Douglas Southern Tramway Co., 
which has maintained its position of last vear. The dividends 
received from subsidiary companies for the year amount to 


£14,768, an increase of £2,852 over those of 1905. In connection 
with the transfer of the Philadelphia undertaking to the Rapid 
Transit Co., a loss of £18,741 has been incurred. This loss has 
been reduced by the transfer of £3,575 from the special reserve 
account. Under the lease of the Philadelphia undertaking to 
the Philadelphia Rapid Transit Co., the whole of.the bonds 
which the New General Traction Co. holds in the Philadelphia 
undertaking are guaranteed at the rate of 44 per cent., and the 
shares are also guaranteed a dividend which, rising from 1 per 
cent., will reach, in the course of the next four years, 5 per cent. 
The bonds, which bear the endorsement of the Rapid Transit 
Company, state that they guarantee the amount of the interest 
and the repayment at due date of the capital sum. Therefore, it 
was to be hoped, said the Chairman, that when the American 
markets are more normal, and when the whole of the financial 
markets are not in the state of depression which they are in now, 
they would be able to realise their securities advantageously. 
Already offers had been received for them, but the Board thought 
it wiser to wait. The report and accounts were adopted. 


L.C.C. Tramway Employees’ Grievances, —Considerable dis- 
content seems to have been shown recently by the L.C.C. 
tramway employees of New Cross and Greenwich at what is 
described as the injustice and petty tyranny intlicted by numer- 
ous new otlicials in the service. Demonstrations were held last 
week end at Grove Lane, Camberwell, and the Broadway, Dept. 
ford, when a resolution was passed calling for an impartial 
inquiry into the workmen's numerous grievances. 


Increased Price in London Gas.—1n consequence of the rise in 
the price of gas by the Gas Light and Coke Co. from 2s. 2d. 
to 2s. 5d. per 1,000 cubic feet, suggestions have been made by 
members of Borough Councils north and south of the Thames 
that arrangements should be made, if possible, for the extension 
of street lighting by electricity. The Electrical Engineer of 
Hammersmith Borough Council has been instructed to report as 
to the advisability of lighting by electricity all the public lamps 
in the streets where mains are laid. 


Impérial Cables.—A memorial has been presented to the 
Governor-General of Canada by the Ottawa Board of Trade, 
urging the consideration of a system of All British cables as an 
Imperial project to link up the British Empire. ‘The memorial 
suggests that the matter should be brought to the notice of the 
Imperial authorities. It is estimated that a cable from Aus- 
гай to South Africa (with a branch to India), and thence to 
England and Canada, would entail a capital expenditure of 
£5,000,000. 


Tramway Telephones as Fire Alarms.—The Birmingham Daily 
Post states that arrangements have been made between the 
Watch Committee and the Tramway Committee of the Dirming: 
ham City Council as a result of which the publie may now make 
use of all the telephone boxes on the tramway standards for the 
purpose of summoning the Fire Brigade, or of obtaining assist- 
ance in the event of accidents or other emergencies. ‘There are 
already a hundred tramway telephone boxes available, so that 
the increased facilities which they will afford of ensuring public 
safetv constitute a most important addition to the ordinary 
fire alarm boxes to be found throughout the city. Each of the 
standard boxes placed at intervals along the various tramway 
routes contains a telephone connected with the Central Tramway 
Oftice in Corporation Street, and the new arrangement is to run 
a private wire through from the latter Piace to the Central Fire 
Station. Communication can be established at any hour of the 
day or night. 


Electricity Meters in Australia.— According to advices received 
by this week's Australian mail, at a recent meeting of the Kal- 
goorlie (W.A.) Town Council it was moved that no more Bastian 
meters be purchased, and that a special Committee be appointed 
to inquire into the working of them. It was alleged that there 
was dissatisfaction with the meters named, and the capacity ot 
the electrical engineer and his staff to understand them was 
questioned. The staff said they could not get the right quality 
of oil. Two meters—one a Bastian and the other a mechanical 
meter—had been put up in the Council Chamber, and the result 
was that there was no difference between them. People always 
had grumbled, and always would grumble at meters, but the fact 
remained that in Kalgoorlie no more units were paid for than 
were generated. If mechanical meters were adopted. a skilled 
mechanic would have to be engaged to adjust them, whereas any 
lad could attend to a Bastian. Mr. D. Curle Smith, the elec- 
trical engineer, described to the Councillors the construction and 
action of the Bastian meter, and said there were 1,220 in use in 
the municipality. The average of complaints was 13 per cent. 
per month. He had not been able to get any meter which caused 
fewer complaints than the Bastian meter, and he had yet to find 
a mechanical meter which would correctly register an 8 c.p. lic 
Councillor Rickarby said his own meter had worked very satis- 
factorily up to January, when it went wrong, and subsequent 
testing showed that it registered 40 per cent. too much. On a 
division the motion was negatived by 5 votes to 4. 
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MISCELLANEOUS BUSINESS NOTES 


APPOINT MENTS.—Mr. H. J. Hawkins, of Enfield, has been 
aspulnted deputy borough electrical engineer at Salford at a 
sary of £250 per annum. uu 

DISSOLUTIONS OF PARTNERSHIP.—A. H. Gibbings and 
F. Chauntler, consulting engineers, of 41 North John Street, 
Liverpool, have dissolved partnership. Debts by A. 
G:bbings, who continues under the old style. e 

Tne partnership between Charles Willis, Harold Willis, and 
William James, carrying on business as electrical engineers at 
4 Rylevs Gardens and Manchester Buildings,  Tithebarn 
Street, Liverpool, under the style of C. and Н. Willis and Co., 
Las been dissolved. Debts by H. Willis, who will continue under 
the present title. 

GREAT EASTERN RAILWAY.—We have received an ad- 
vane copy of the Great Eastern Railway Co.'s handbook, ‘‘Sum- 
rer Holidays," which give prominence to some less known 
districts in East Anglia. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The L T. E. Electric Company is to be wound up voluntarily. 
Mr. P. F. Huddleston, 72 Finsbury Pavement, London, E.C., is 
liqutdator. 

A meeting will be held at the Town Hall Chambers, Fargate, 
Shetield, at 7 p.m., on August 8th, to receive the liquidator's 
зип of the winding up of the Light Cure and Electro- 
therapeutic Institute. | 

A шеейпд will be held at 21 Spring Gardens, Manchester, at 
4 p.m.. on August 2nd, to receive the liquidator's account of the 
winding up of the Atmospheric Electrical Purification Co. 

The last day for receiving proofs in the bankruptcy of F. 
Wiliams. electrician, 17 Orchard Road, Bemerton, Salisbury, is 
Ji 22nd. The trustee is Mr. Tilney Barton, City Chambers, 
Catherine Street, Salisbury. 

PERSONAL.—-The govetning body of the Battersea Poly- 
tehnic have appointed Mr. 5. G. Rawson, D.Sc. (London), 
Fic. Principal of the Polytechnic, in succession to Mr. Sidney 
H Wells, who has been Principal since the foundation of the 
insitute in 1893, and is resigning to take up the фош of 
[:7-tor-General of the Department of Agriculture and Technical 
Eixation for Egypt. Dr. Rawson is at present Director of 
Eiwation for Worcestershire, and was formerly Principal of the 
Technical College, Huddersfield, and lecturer at Liverpool 
University. 

Mr. A. G. Cuthbert, who formerly represented Messrs. Cromp- 
ton and Co. in Ireland, has been placed in charge of the firm's 
Man:hester district, the office for which is situated at Wood- 
2015 Buildings, No. 42 Deansgate. 

Messrs. T. Harding, Churton and Co., Atlas Works, Leeds, 
have appointed Messrs. Andrews and Co., of 198a St. Vincent 
Street. Glasgow, to be their agents in Scotland for the sale 
oi thcir alternating-current motors. 


Usderdround Telephone Lines.—At the meeting of the New- 
casle Chamber of Commerce on Thursday, a letter was read 
from the Postmaster-General in which it was stated that work 
would be comunenced upon the underground telegraph line 
which will eventually connect Newcastle with Leeds. With 
reference to a proposed underground trunk telephone line be- 
tween Newcastle and Sheffield, the Postmaster-General does not 
think that the amount of traffic would justify such a line at 
the present, time. 


Smoke Nuisance from Chelsea Generating Station.— At the 
Westminster Police Court on Thursday, the Underground 
Elestric Railways Co. of London was summoned under Section 
24 of the Public Health (London) Act, 1891, for permitting 
smoke to be emitted from the chimneys at Lots Road generat- 
inz station in such quantities as to be a nuisance. or the 
œmpany, Mr. J. R. Chapman, the chief engineer, said that іп 
tte station there were 64 boilers and 128 furnaces; 450 tons of 
w3 were consumed daily, but anyone who said the smoke was 
bak was colour-blind. The proceedings were adjourned. 


Tramway Accident at Manchester.—In an action at Man- 
chester. before Mr. Justice A. T. Lawrence and a special jury, 
lait week, against the Manchester Corporation, Mr. John Lan- 
cter claimed damages for injuries sustained through being 
гөп, it was lege from the top of an electric tramcar owing 
w а severe jerk whilst the car was crossing some points. It 
anwars that on February llth, at about 10.30 p.m., the plain- 
uf boarded a double-deck covered car at the corner of Cross 
“treet and King Street, and that when in the act of opening the 
sdinz door at the top of the staircase the car started across 
some points with a violent lurch, with the result that he was 
thrown off the car into the street, sustaining severe injuries. 
It was contended that the nrotecting rail was too low, and that 
the curve was much too sharp. For the defence it was con- 
tended that the cars were of a standard construction approved 
bs the Board of Trade, and that the curve in question, which 
had been in use since the tramways starfed, without complaint, 
was the best that could be obtained at the spot. It was sug- 
zested that passengers were expected to use reasonable care and 
that the plaintiff had not. The jury awarded £650 damages. 


PARLIAMENTARY INTELLIGENCE 


ABERDEEN CORPORATION.—-Major Seely’s Committee of 
the House of Commons has had this Bill under consideration 
during the week. The Bill has already passed the House of 
Lords (ELEcrRicAL ENGINEERING, Vol. 1., p. 868), and the only 
new fact brought to light in the present proceeuings is that the 
Corporation has agreed to purchase the undertaking of the Dee- 
side Electricity Supply Co. for the sum of 89,500. The Cor- 
poration seek authority to supply electrical energy in areas 
adjoining the city boundaries, but the contention ot the County 
Council із that they, being the lighting authority for these 
districts, should carry out this work, although it was admitted 
in evidence that up to the present no action has either been 
taken or was intended. The Deeside Co.'s area lies to the south 
of Aberdeen over the city border, whilst to the north of the 
city there is an industrial district from which inquiries for a 
supply have been received. In addition to the City Electrical 
Engineer (Mr. J. A. Bell), Mr. J. F. C. Snell has been advising 
the Corporation, whilst the County Council has largely based its 
action in the matter on reports prepared by Mr. C. H. Gadsby. 

BELFAST ELECTRICAL UNDERTAKING.—In the House of 
Commons last week, Mr. Devlin asked the Chief Secretary for 
Ireland whether the report of the Local Government Board 
inquiry held at Belfast on June 19th, 1907, with reference to 
the application of the Belfast Corporation for a loan of £98,000 
for the extension of the electric hghting system and other pur- 
poses had yet been issued; if not, when it might be expected, 
and whether he would consider the advisability of forwarding 
& copy of the report to urban authorities all over Ireland, direct- 
ing special attention to the evidence given at the inquiry as to 
the success of the municipal ownership of the electric supply 
in the city of Belfast, the gross profit for last year amounting 
to £25,551, or 9'7 per cent. on the capital, the average for 296 
provincial undertakings being 709 per cent. Mr. Birrell 
stated in reply that the Local Government Board had not yet 
received their inspector's report of the inquiry referred to. The 
Local Government Board did not think it desirable that they 
should act upon the suggestion contained in the concluding part 
of the question. 

CENTRAL LONDON RAILWAY.—The Standing Orders 
Committee of the House of Lords has decided to allow this 
Bil to proceed. 

COVENTRY CORPORATION.—This Bill was passed by a 
Committee of the House of Commons, presided over by Major 
Seely, last week. We gave fullparticulars of its objects when 
the Bill was before the House of Lords (ELECTRICAL 
ENGINEERING, Vol. I., p. 796). 

LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) 
BILL.—In connection with the rejection of this bill, it is inter- 
esting to note that Major Renton and Mr. Nolan were in favour 
of continuing with the case for the opposition. The following 
four members were against the proposal:—Mr. J. Ward, Mr. 
Dunn, Sir Philip Muntz, Sir Albert Spicer. The chairman and 
Mr. Howell Davies did not vote, and Mr. W. W. Rutherford, 
the remaining member of the committee, was not present. 

PROGRESS OF ELECTRICAL BILLS.—The Rawtenstall 
Corporation Bill was read à third time and passed in the House 
of Lords on ‘Thursday. 

The Electric Supply Corporation Bill was read a second time 
in the House of Commons on Monday. Electric Lighting Pro- 
visional Order Confirmation Bills Nos. 1, 2, and 4, were read a 
third time and passed. 

The Tramways Provisional Order Confirmation Bill, and the 
Great Northern and City Railway Bill, were read a third time 
in the House of Lords on Monday. The North Metropolitan 
Electric Power Supply Bill was read a second time. 

ROYAL ASSENT.—The following have received Royal 
Assent:—West Riding Tramways Act; Folkestone, Sandgate, 
and Hythe Tramways Act; North-East London Railway Act; 
West Yorkshire Tramways Act; Middlesbrough Corporation 
(Transporter Bridge) <Act. 

SHEFFIELD CORPORATION.-—The Sheffield Corporation 
Bill was under consideration by the Police and Sanitary Com- 
mittee of the House of Commons on Friday, and: was ordered 
to be reported for third reading. 'The main proposal of the 
Bill from the electrical point of view is the construction of a 
tramway beyond the boundary of the city in the district of 
Handsworth, 1 mile 26 chains long (together with certain 
other extensions). which will be in connection with each other 
and with the general tramway system of Sheftield. The com- 
mittee report that, having regard to the special local circum- 
stances, these tramways ought to be sanctioned. The borrowing 
powers under the Bill for tramway purposes amount to £286,648, 
repavable in 20 years. 

TELEGRAPH (MONEY) BILL.—-This bill, which gives the 
Postmaster-General authority to raise £6,000.000 for the pur- 
poses of the telephone system of the United Kingdom (see 
ELECTRICAL ENGINEERING, June 27th, p. 1112, and July 4th, 
p. 46), was before a Standing Committee of the House of 
Commons on Monday. An amendment was proposed by Mr. 
Harold Cox that the amount should be reduced to £5.000,000, in 
order that an application for further sums would give an oppor- 
tunity for reviewing the whole situation, but the amendment 
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was negatived. The bil was ordered to be reported to the 
House for third reading. 


UNOPPOSED BILLS.—The London United Tramways Bill, 
Electric Lighting Provisional Order Confirmation Bill, No. 65, 
and, the King's Norton and Northfield Corporation Bill were 
reported for third reading by the Unopposed Committee of the 
House of Lords on Monday. 

The Oxford and District Tramways Bill, and the Middles- 
brough, Stockton-on-Tees, and Thornaby Tramways Bill are 
now proceeding unopposed. 


MISCELLANEOUS CITY NOTES 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY 
CO.—An interim dividend of 5 per cent. per annum has been 
declared on the ordinary shares for the half.year ended June 


NATIONAL TELEPHONE CO.—A dividend of 6 per cent. 
per annum for the half-year ended June 30th has been announced 
(less income tax) upon the deferred stock. £130,000 has been 
added to reserve, and £10,000 carried forward. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO.— 
Interim dividends of 24 per cent. on the preference and ordinary 
shares for the half-year ending June 30th have been declared. 


NEW PUBLICATIONS 


“ Classified Directory of Machinery and Mining Requisites.” 
(London: Australian Mining Standard.) 

“Тһе Electric Tramcar Handbook" By W. А. Agnew. 
Fourth Edition. (London: H. Alabaster, Gatehouse and Co.) 
2s. 6d. net. 

‘‘Metric Weights with English Equivalents.” By Hugh Р. 
McCartney. (London: E. and F. N. Spon.) 1s. 


Accident on Milan Electric Railway.—A Daily Telegraph cor- 
respondent at Milan says that on Sunday morning an electric 
train, while travelling at a high rate of speed on the line to- 
wards Lake Lugano, came into violent collision with a goods 
train near Milan. The shock was terrible, and the electric train 
was wrecked. At the time of telegranhing twenty-eight pas- 
sengers had been extricated from the débris. 


Franco-British Exhibition, 1908.—On Wednesday last week a 
meeting of the chairmen of the Executive Committee of the 
engineering group of the Franco-British Exhibition, 1908, was 
held at which Dr. R. T. Glazebrook, F.R.S., was present as 
representing the electrical engineering industry. The opinion 
was freely expressed that the space devoted to engineering 
should be considerably increased in order to meet the demands 
of would-be exhibitors. 


REMEMBER 


“PHONE-EZE.” 


R Great Convenience for every Business Alan. 
Saves Space, Time, and Trouble. 


AGENTS REQUIRED EVERYWHERE ! 
SELLS READILY ! 


Can be Attached to-Every$Style of Desk. Moves in all Directions. 


For Prices and Particulars apply to— 


Electrical Installations, Ltd., 
Bassishaw House, Basinghall St., London, E.C. 


-John E. Raworth, 


Queen Anne's Chambers, Chartered Patent Agent. | 
JO, Broadway, Westminster, London, .$.W. 


-—— —— — 


—— 


INSTRUMENTS AND MACHINERY TESTED. 


THE ELECTRICAL STANDARDIZING AND TESTING 
INSTITUTION, 


(Proprietors : The Syndicate of Electrica! Engineers, Ltd.) 
ESTABLISHED 1889. 


FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Telephone No. : 9999 Central. Teleg. Address : ‘‘ Standardizing, London." 


Standardizes and Tests Electrical Instruments, 

Inspects and Certifies every kind of Electrical Plant and Materials. 
Investigates and Reports upon Electrical Inventions. 

Inspects Installations of Electric Wires and Plant. 


A Scale of Fees will be sent on application to the SECRETARY. 


G. A. PESTALOZZI & 00., Lro 


Lu rich, Switzerland. 


MANUFACTURERS 


of First-Class 


ARC 
LAMP CARBONS 


ELECTRICAL 


ENGINEERING 


Adi rights reserved. 


No. 29 [Vor. IL, 


ELECTRICAL ENGINEERING. 
The Engineering Journal of the У 


SUBSCRIPTION RATES. 


United Kingdom. Post free, per Annum, 81 1 6 
Six Months, 12s. Three Months, ба. 6d. 


Dominion of Canada. Post free, per Annum, 81 3 8 


Other Colonies and Abroad. Post free, per Annum, 81 11 0 
‘ам Time for Receiving: 

Letters for Insertion, Tuesday first post. 

Special Free Advertisements of Situations Vacant and Wanted, Wednesday 


fret post. 
Other Small Advertisements and Official Announcements, Wednesday noon. 


Displayed Advertisements, Tuesday firat post. 
Corrections in Standing Advertisements, Monday first post. 


АП letters to be addressed to '' Electrical Engineering," at the EDITORIAL 
ахо PUBLISHING OFFICES: 203-206, TRuMPLE CHAMBKRS, Lonpon, E.C 


Telegrams: '' Circling, London." Telephone No. : 5609 Holborn. 


Cheques to be made payable to THE KiLowarr PusLissixo Co., Lro., and to 
be crossed LONDON AND WESTMINSTER Banx (Temple Bar Branch). 


NO. 3] 


Binding Cases for Vol. I. of Electrical Bayineering are now ready, and muy 


be ordered direct from Тнк KriLowarT PesLisHiNG Co., Ltd., or through any 


new «cnt or bookseller at 2s. each, post free 28. 4d. 
Subscribers’ volumes sent, with index, to the Company carriage paid will be 
bound and returned carriage paid toany address in the United Kin;dom for 4s. 6d. 
New subscribers can obtain copies of Vol. I. bound complete at 17s. 6d. post 
free (Abroad 18s 6d.). 


" ELECTRICAL ENGINEERING" INSERTS FREE 
ADVERTISEMENTS OF SITUATIONS VACANT AND WANTED IF 
SENT ON THE SPECIAL ORDER FORM ON P. VII. 


CONTENTS 

PAGE 
"UMMARY З wie ET TA us Sis m .. 85 
EDITORIAL Notes... ih sis sai e "s .. 87 
CORRESPONDENCE .. ve bust osse .. 89 
Prevention of Electrical Accidents  .. 91 

South Wales Electrical Power Distribution Company's 8 
Report... are 95 
Glasgow Corporation ‘Tramways 5 .. 96 
Electrical Developments in Mauritius, by б. ‘McAlpine .. 97 
Reviews or Books ... à .. 101 
Proposed American Code of Engineering Ethics... .. 102 
Vailway Electrification Proposals in Italy ... T .. 103 
Electrical Winding Plant at Ligny-les-Aire ... 105 
Coinbined Switches and Wall Sockets for Special Purposes 106 
"G.B.'" Surtace Contact Tramway System in London ... 107 
E:ectrical Conduit Fittings т XT .. 108 
The Comparatively Short Life of Frosted Lamps 5» .. 109 
Time Lag Relays ... ; a .. 110 
A New Automatic Telephone Exchange ш; vie .. 110 
Crane Controllers... "^ TA .. 112 
National Telephone Company 25 ai с Es .. 112 
Radiotelegraphic Convention, 1906 се ids Bhs sey (LS 
A New Variable Speed Motor .. О iss S A T19 
ELECTRICAL SCIENCE e" uae m ie ve .. 116 
Patext RECORD = is Р SA з ЖУ pe ld 
Stock and Share List... T m ped "n .. 118 
Lecal Notes ... P sat és. 19 
Tenders Invited and. Prospective. Business |... Em .. 121 
Tenders Received and Accepted ... ais Hs к? 4v 121 
Companies’ Meetings and Reports е jd " .. 122 
Parliamentary Intelligence ps s EN Kes .. 2123 


Miscellaneous Business Notes ... ? C» T" .. 123 


THURSDAY, JULY 18, 1907. 


Registered as a Newspaper, 


[PRICE SIXPENCE. 


SUMMARY 


IN our Correspondence columns, Mr. KENELM Epc- 
CUMBE replies to Mr. Н. T. Harrison’s criticism of 
his article on the measurement of street illumination, 
and Mr. CripGE explains the construction of the ellip- 
tical target diagram he mentioned in the discussion on 
photometry at the Municipal Electrical Convention. 
Letters have also been received from Mr. J. F. C. 
SNELL and Alderman GeEorGE Pearson, on the action 
of the Local Government Board in insisting that the 
wages of workmen employed on constructional work 
should be paid out of revenue account, and refusing 
to authorise their inclusion in loans for capital expen- 
diture authorised. Mr. SNELL says that the com- 
plaint is practically confined to the wages of workmen 
employed in the distribution department on extensions, 
and that the increased cost of having extensions to 
mains laid under contract is about 15 per cent. Mr. 
PEARSON is of opinion that the policy of the Local 
Government Board is due to lack of practical experi- 
ence, and suggests that & number of men of long 
practical experience in the administration of local affairs 
should sit with the Board, either as members or as 
an advisory committee. He complains that he has for 
years unsuccessfully tried to get loans granted on the 
estimated life of each piece of plant, instead of on the 
equated life of the whole plant, and that questions 
are constantly arising on proposals to reborrow for short- 
lived plant, and are settled not in the best interests 
of the municipal undertaking. He also states that 
no formal order has ever been made to the effect that 
wages on constructional work carried out by direct 
labour must not be included in applications for the 
Board's sanction to loans, but that the Board has 
merely issued the necessary instructions to the Inspec- 
tors who hold the Inquiries. The proposal has been 
made that it would be permissible to discharge per- 
manent workmen, take them on as temporary hands 
for constructional work, and finally re-engage them as 
permanent hands w hen this is finished. Mr. PEARSON 
has submitted this suggestion, through one of the 
Bristol members of Parliament, to an official of the 
Local Government Board, who replied that he thought 
it might be done in this way. Mr. PEARson, however, 
characterises this solution of the difficulty as '' verging 
on dishonesty.’ (Page 89.) 

Mr. G. Scorr Ram, his Majesty’s Electrical Inspector 
of Factories, refers in his annual report to the number 
of accidents that have arisen through preventable 
causes, and also to the frequent neglect of proper 
precautions and the utilisation of cheap and improperly 
constructed switches, and other apparatus, which have 
come under his observation. Many cases of burns have 
been reported due to flimsy main switches used in con- 
junction of starting switches of inferior construction. 
The starting switch fails to move back automatically 
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when the main switch is turned off, and the resultant 
arc, when next the main switch is put on again, flashes 
through the slot provided for the handle. Main 
switches in which the handle is attached to a bar of 
insulating material fixed between the two blades by 
metal studs, with projecting heads, are described as a 
'* particularly dangerous type,” although a ‘‘ universal 
favourite," and Mr. Ram expresses his preference for 
those enelosed switches in which the handle is attached 
to an extension of the spindle and no slot is needed in 
the cover. "There have been several accidents to work- 
men through falls which would not have occurred if 
properly railed gangways or platforms and fixed ladders 
had been provided, and some extremely dangerous 
arrangements of high-tension switchgear are described 
at length. Several cases of severe burns from short- 
circuits in connection with portable appliances are 
reported, and also some due to the use of exposed fuse 
wires. Among the fatalities is one from a shock 
received by an arc lamp trimmer through the imperfect 
action of а double-pole switch, in which one blade 
remained making contact when the handle had been 
turned off, one due to contact with a bare joint on 
temporary work at 200 volts, two from contact with 
unprotected live terminals, and one from а shock 
received from the pedestal of a defective desk fan. 
Mr. КАМ raises the questions whether all metal parts on 
portable appliances should not be definitely connected 
to earth, and whether it should be permissible for one 
man to work alone in large sub-stations, with moving 
machinery. (Page 91.) 


THE report of the South Wales Electrical Power 
Distribution Company for the year ended December 
31st, 1906, shows a loss of £22,150 6s. 3d., the total 
loss to date being £60,978 4s. 9d. Тһе annual meeting 
wil be held at the Park Hotel, Cardiff, on 
July 27th, when the whole of the Board will resign. 
A list of names of gentlemen willing to act as direc- 
tors is included in the report. (Page 95.) 

THE report and accounts for the Glasgow Corpora- 
tion Tramways show a substantial surplus on the 
year's working. The total costs per car mile, not 
including capital charges, are 5°721d., a figure which 
i$ brought up to 10:306d. by the addition of all capital 
charges. The cost of power works out at l'056d. per 
unit supplied, including a proportion of management 
and capital charges. (Page 96.) 


-THe history of electrical development in Mauritius is 
the subject of an article contributed by Mr. G. 
MCcALPINE, late Electrical Adviser to the Government 
of that Colony. This is the first time that any details 
are available as to the state of electrical affairs out 
there; and the article brings out some of the difficulties 
met with in pioneer work of this character in the 
tropies. (Page 97.) 

"THE following books are reviewed in this issue: '' A 
Handbook of Wireless Telegraphy," by J. ERSKINE 
Murray; '' Dynamo and Motor Attendants, and their 
Machines," by Е. BnaoapBENT; '' Manchester Section 
of the Institution of Electrical Engineers Papers and 
Discussion, Session 1906-1907 °; ‘‘ Glues and Gela- 
tines,” by R. L. FERNBACH; and '' Agglutinants of All 
Kinds for All Purposes," by H. C. SraNpaGE. (Page 
101.) 

AN attempt has been made by a committee of the 
American Institute of Electrical Engineers to formu- 
late a code of ethics for electrical engineers. The 
report deals with the relations of the electrical engineer 
to his employee or client, to the general public, to the 
press, and to his professional brethren. Strict rules 
are laid down regarding ownership of confidential in- 
formation, and many principles, amounting to fairness 
of dealing in its broadest sense, are formulated, especi- 
ally with regard to the iniquity of making reports 
which, although true in themselves, are known to form 
part of a dubious scheme. (Page 102.) 


A соор deal of discussion has arisen as to the best 
method of improving the unsatisfactory conditions of 
railway trafic in Italy, and opinions are divided as 
to best method of increasing the carrying capacity of 
the line. In some quarters additional steam lines 
are suggested, but the relative advantages of conver- 
sion to electric traction are pointed out in an article 
in this issue. (Page 103.) 

IN the electrical winding plant at Ligny-les-Aire, a 
Koepe pulley is used, mounted, with its motors. on a 
steel tower immediately over the shaft. Continuous 
current motors are used, supplied with a varying 
voltage, controlled by alterations of the excitation of 
a motor generator. А flywheel is used to keep the 
input to the motor generator set practically constant. 
(Page 105.) 

SoME combined single and two-way switches and 
multiple contact plugs have recently been introduced, 
which should prove useful for a variety of conditions 
(Page 106.) 

THe Highways Committee of the London County 
Council recommend, as an experiment, the adoption of 
the ‘‘G.B.”’ surface contact system upon the existing 
horse route between Aldgate and the county boundary 
at Bow Bridge. This recommendation, which will be 
considered by the Council next Tuesday, is brought 
about by the refusal of the Stepney Borough Council 
to give its approval of the overhead trolley system, as 
required by the L.C.C. (Electrical Power) Act, 1900. 
and by the exceptional difficulties and high cost of 
installing the conduit system in the Whitechapel Road, | 
over the Whitechapel and Bow Railway. The total 
cost of the trackwork upon the '' G.B.” system is put 
at about £11,000 per mile of single track, compared 
with £19,000 per mile for the conduit system. The 
inclusive estimate for the whole of the work is £122,210. 
Terms have been agreed with the ''G.B." Surface 
Contact Co., subject to confirmation by the Council. 
(Page 107.) 

AN improved design of conduit fitting has recently 
been patented by W. ScHMAHL and the Armorduct 
Manufacturing Company. The distinctive feature is 
that shoulders are provided, against which the rough 
ends of the conduit butt, and are thus removed from 
possible contact with the wires. (Page 108.) 

In an interesting paper published in the Bulletin 
of the Bureau of Standards, Mr. E. P. HYDE considers 
a proposed explanation of the apparently greater rate 
of diminution of candle-power of frosted incandescent 
lamps as compared with lamps with plain bulbs. In 
his view, the absorption of light by the blackening 
on the inside of the bulb is greater in & frosted lamp 
because, owing to the diffusion caused by the frosting, 
a portion of the useful light has to pass more than 
once through the carbon film. Experiments in 
corroboration of this theory are described. (Page 109.) 

AT a conference of Metropolitan Borough Councils 
it was decided that the establishment of voltage testing 
stations by the London County Council (see Erxrc- 
TRICAL ENGINEERING, Vol. I., Feb. 21st, pp. 327 and 
320) is unnecessary, having regard to the fact that 
а sufficient test can be made on the premises of any 
consumer. (Page 100.) 

Tue latest form of Statter's patent time lag relay 
with glycerine adhesion disc applicable to starters 
and circuit breakers of various descriptions is described 
in an article on page 110. 

A NEW automatic telephone exchange, on the central 
battery system, is in operation at Ironton, Ohio. (Page 
110.) 

A TYPE of controller for cranes, hoists, and similar 
work, in which, although enclosed in separate fire- 
proof chambers, the contacts are easily accessible for 
cleaning, is described. (Page 112.) 

Tue half-yearly report of the National Telephone 
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(о. shows an increased income, compared with the 
corresponding period of 1906, of £119,639 2s. За. It 
is proposed to transfer £130,000 to the reserve fund, 
aid to carry forward £9,661 17s. 14. Dividends at 
the rate of six per cent. are recommended on the 
first and second preference shares, five per cent. on the 
tnird preference shares, and six per cent. on the de- 
fered stock and new shares. (Page 112.) 


Toe report of the House of Commons Committee, 
which dealt with the Radiotelegraphic Convention of 
J", was issued on Thursday, and recommended by a 
majority of one the ratification of the Convention by 
Great Britain. The evidence placed before the Com- 
m:tee is analysed and summarised in the most com- 
plte inanner, and the conclusions arrived at are that 
irperial, naval, and commercial interests are fully 
safeguarded, and that the Marconi Co. has exagger- 
ated the case against ratification. The Committee 
rgard the interests of the Marconi Co. as subsidiary 
to all other interests, but nevertheless suggest a basis 
for compensation for the MARCONI Company if financial 
injury ean be demonstrated after the Convention and 
isin operation. (Page 113.) 


A xew form of variable speed continuous current 
motor has been introduced in America by B. F. Barty, 
in which one or more slip-rings connected to reactance 
cs are used, as well as the ordinary commutator. 
iPage 115.) 


Oper Electrical Science will be found an abstract 


of an important paper on the sensitiveness of the . 


metals to ultra-violet light, and a note calling attention 
0? ene new and very accurate formule for mutual 
mluctanee of coaxial solenoids. In the papers ab- 
‘tracted in the Continental Section ATHANASIADIS de- 
rnoes а direct-current telephone method; LEMPLER 
apples the string galvanometer to alternate currents; 
and particulars are given of a rectifier with tantalum 
electrodes which G. ScnurzE has constructed. (Page 
11б.) 

iwoxG those new patents published last week and 
abstracted in the present issue is one by S. Z. DE 
Frkkast1, which describes an induction electric fur- 
пасе in which moulded quartz is used for lagging 
proses. A specification by V. A. Fynn deals with 
the reduction of armature reaction in continuous- 
rent machines; and C. Hauwz and the A.B.P. 
AcctrLaATOR COMPANY describe a process for the 
manufacture of wooden separators for accumulators. 
A. LEDERER is the author of a specification relative to 
the manufacture of metallic filaments; and W. 
(орек, in another specification, explains a method 
whereby the total permissible torque used in starting 
eletrically-driven vehicles may be considerably in- 
creased. Among those patents which expire during 
the current week are two by HarGREAVES and BIRD, 
bith relative to the electrolysis of iodides, bromides, 
and other salts of similar character. (Page 117.) 


_ Ar the London County Council meeting on Tuesday. 
t was stated that costs to the extent of £8,500 had 
*n incurred in the promotion of the Electric Supply 
Bill. (Page 119.) 


Tue Unopposed Committee of the House of Lords 
hà» struck out the clause inserted by the House of 
(mons in the North Metropolitan Electric Power 
Supply Co.'s Bill, making the Company liable for 
damage by electrolysis to the mains of the Metro- 
pitan Water Board. The Oxford and District Tram- 
wars. Bill has now passed Committees of both Houses 
ot Parliament. (Page 123.) 


Tae Eleetric Construction Co.’s report for the year 
"Med May 31, 1907, shows a loss of £1.442 2s. 10d. 
‘Page 122.) 


Tue makers of the Nernst lamp announce that they 
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have effected an improvement in the cut-out coils of 


their lamps, with the result that longer life may be . 


expected. They will fit new coils free of charge in old 
lamp bodies returned to them. (Page 123.) 


Our Stock and Share List, Local Notes, Particulars 
of Tenders Invited, Received, and Accepted, Com- 
panies’ Meetings and Reports, Miscellaneous Busi- 
ness, and other notes will be found on pages 119 to 124. 


Every electrical engineer should read from beginning 
to end the report by His Majesty’s Electrical In- 
speetor of Factories (Mr. G. Scorr Ram) which we 
publish this week. It is not simply a tabulated list 
of last year's accidents in generating stations, sub- 
stations, and other works in which electrical energy is 
employed; the tables are supplemented by an investi- 
gation into the causes of the accidents, and the pre- 
cautions by which they would have been prevented, 
and the report contains a section of still greater value, 
in which the dangerous features of & number of appa- 
ratus in common use are clearly brought to notice. 
Mr. Ram is particularly severe on the employment of 


flimsy and unsuitable switches for motors in engin- . 


eering works, in which electric driving is employed. 
The number of '' electrical’’ accidents reported from 
such works has risen by 60 per cent., and the number 
of fatalities by 100 per cent. ‘‘ This increase,” he 
says, ''is scarcely to be wondered at in view of 
the greatly extended use of electricity, and of the fact 
that the necessity of proper precautions being taken is 
not always realised by the occupier, who accepts the 
lowest tender for his installation, without being aware 
that the price is low because the apparatus is 
inferior and often without elementary safeguards.’’ 
His criticisms of some of the types of switches and 
fuses are very much to the point. Although the 
defects he mentions are well known to the makers 
of first-class accessories, and are avoided by them, 
there is undoubtedly a large amount of cheap and 
flimsy stuff on the market, and the buyer frequently 
fails to realise the features that constitute good and 
bad workmanship and design in electrical apparatus of 
this nature. The number of accidenís in connection 
with portable appliances should also receive serious con- 
sideration. These have chiefly been severe burns to 
the hand caused by short circuits occurring in plugs 
or lamp fittings, or in the flexible wires where they 
enter the plug or fitting. The necessity of employing 
proper bushes at these latter points was well empha- 
sised in the case we reported in our columns а fort- 
night ago. The bushing may, however, be supple- 
mented with advantage by a strengthening of the cable 
itself for a few inches, at the point of entry into the 
plug and lamp holder, by an extra lapping of strong 
waxed yarn, or other material, and, while on the one 
hand the internal diameter of the bushes should be 
suffieient to contain this, it 1s essential on the other 
hand that the cable is held tight by the bushes, as 
any play conduces to rapid wear. One of the fatal 
accidents was from a 200-volt shock obtained from 


the pedestal of a defective desk fan, and another from 


a hand-lamp at 230 volts, and these suggest the ques- 
tion to Mr. Kam whether portable appliances should 
not be connected to earth. This raises a debatable 
point, however, for if they are permanently earthed by 
a third wire in the flexible cable, there would then be 


88 ELECTRICAL 


an added risk of burns through faults in the flexible, 
while the use of a cable in a flexible metal tube or 
with a metallic armouring or braiding, means an 
expense which appears to be only warranted in cases 
where the cable is liable to very rough usage. Apart 
from this particular case, however, the protection 
afforded by judieious earthing should always be borne 
in mind by the electrical engineer, and this is em- 
phasised by the curious accident which is quoted of 
a whole ship, on the stocks, becoming charged by the 
leakage from the temporary installation in use on it, 
and transmitting a severe shock to a man standing on 
the ground and touching it, and slighter shocks to a 
number of workmen employed on it. Two other 
warnings given by Mr. Ram must not be disregarded. 
The first relates to the carelessness which is displayed 
in some cases with regard to the locality of high pres- 
sure sub-stations; he mentions an instance in which 
bare extra high pressure metal was exposed in & room 
containing the consumers’ medium pressure switch- 
board, in spite of the express Board of Trade regula- 
tions to the contrary, and another in which two trans- 
formers with exposed high pressure terminals were 
placed in an open gardener's shed, in the grounds of 
а large hotel. The other warning is that there are 
& number of accidents unreported, although there is 
liability to pay & heavy fine fcr this omission, as is 
set forth in the clause from the new Notices of Acci- 
dents Act, which we quote at the end of Mr. Ram’s 
report. The owner of & works, however, should not 
merely report accidents because he fears this penalty, 
but he should remember that his report enables the 
accident and its cause to be recorded, and may thus 
be the means of calling the attention of others to the 
precautions that should be observed with & view to 
preventing similar occurrences. 


Or the many surface contact systems of electric 
traction that have been tried more or less experi- 
mentally in this country, that known as the '' G.B.” 
has given the most satisfactory results in actual 
working. It has been in use in Lincoln for eighteen 
months, and this line has been remarkably free from 
the troubles that have been met with on many of 
the competing systems. It has the further advantage 
of being of English origin and manufacture. If, as 
is probable, the recommendation of the Highways 
Committee of the London County Council is adopted 
next week, the system will be given a trial in London, 
where hitherto the luxurious conduit system has 
reigned supreme, owing to the refusal of the Metro- 
politan Borough Councils to sanction the employment 
of overhead trolley wires. So anxious were the 
people's representatives in Whitechapel to avoid the 
disfigurement of their streets by the trolley wire, 


that the electrical equipment of the tramways 
there had to be postponed for a long time 
on the score of expense. From the figures 


quoted by the Highways Committee, and presumably 
carefully cheeked by their engineers, the cost of the 
G.B. surface contact system, under normal conditions, 
per mile of single track (exclusive of cables and equip- 
ment common to both systems) is estimated at £10,500 
as against £17,000 for the conduit system, and this 
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saving justifies the Coinmittee in recommending that it 
should be given a trial between Aldgate and Bow. 
It must not be forgotten, however, that the cost is still 
much higher than that of the overhead trolley system. 
Although the cost of the latter may only be £1,000 per 
mile less than the expenditure which would be 
incurred in laying down the surface contact system, 
it must be remembered that in comparing double track 
lines the saving is more marked. In the majority of 
cases, therefore, the familiar overhead trolley will still 
be used; but there are many openings for the surface 
contact system in localities where overhead wires are 
deemed objectionable, and we therefore look forward to 
a test being accorded the G.B. system, under the hard 
conditions of London traffic. 


ee 


Tuar the House of Commons Committee on the 
Hadiotelegraphie Convention would recommend  ad- 
hesion on the part of Great Dritain was anticipated 
without much doubt by all who followed the proceed- 
ings. The Marconi Company's anticipations of a 
strong minority have been amply fulfilled, but at the 
same time it is this fact which somewhat surprises 
us, judging by the tenor of the remarks made and 
questions put in the course of the proceedings by the 
majority of those who dissent from the repcrt as now 
presented. It is gratifying, however, to find that the 
voting did not go on party politieal lines; for the ma- 
jority consisted of four Liberals and one Unionist, and 
the minority a Labour member, two Unionists, one 
Nationalist. Mr. Arthur Lee, a Civil Lord of the 
Admiralty in the late Conservative Government, and 
one of the two Unionists who voted against the report, 
had presented a draft report, as an amendment to the 
first draft prepared by the Chairman, recommending 
postponement of any action until after the Conference 
of 1911. He drew attention to the difficulties en- 
countered by the Committee in dealing with the 
highly technical and the often conflicting evidence sub- 
mitted by the various experts, not only because the sub- 
ject was abstruse and complicated itself, but on account 
of the lack of any authoritative body of independent 
expert opinion to which it is possible to appeal, and 
this fact is acknowledged in the report as presented 
by the Committee. Mr. Lee’s proposal was rejected, 
however, by five votes to three. With the evidence 
of the official delegates, obviously bound to Justify 
their action at Berlin in favour, on the one hand, 
and only the Mareoni Co. against on the other, and 
with the official delegates supported by rival wire- 
less telegraph companies anxious to develop their 
undertakings, and, lastly, in view of the above opinions 
expressed by the minority of the Committee, there 
was reason to expect that the Government would 
have given an opportunity of an open discus- 
sion of the report, as was done in the case of the 
Telephone Agreement of 1905. On the evidence the 
Committee had no alternative but to recommend ratifi- 
cation, and we believe that few who have studied the 
somewhat dithcult facts of the case will dissent from 
the view that the Convention will be to the best in- 
terests of wireless telegraphy, but nevertheless we 
cannot but think that so important a matter should 
not have been definitely settled without а discussicn 
in both Houses cf Parliament. 
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CORRESPONDENCE 
THE COMPARISON OF STREET ILLUMINATION. 


To the Editor of ELECTRICAL ENGINEERING. 


Sık :—IĪn your issue of July llth, Mr. H. T. 
Harrison, referring to my article on the above subject, 
takes exception to my agreeing with the verdict of 
the general publie, in attaching more importance to 
иһ average illumination than to a very evenly dis- 
tributed illumination. He further suggests that it is 
the duty of electrical engineers to educate the public, 
and by '' scientific advice ’’ to show them what they 
vudht to want. Might I suggest that the province of 
the engineer is primarily to provide what is asked for, 
rather than to instruct the public on the subject on 
which, rightly or wrongly, they consider themselves 
pertectly qualified to form a judgment? 

Even from the purely scientific aspect, I cannot but 
disagree with Mr. Harrison, when he claims that the 
only eriterion of street lighting is the minimum illu- 
mination. To take two examples: would anyone say 
that Ringsway was better lighted than Oxford Street, 
or Queen Victoria than St. James Street, and yet, as 
shown in Table I., the minima are in each case 
higher. The relative mean illuminations аге :18::67 
and 7095 :°39 respectively, which figures, 


we lighting. By all means let the minimum illumin- 
aon be kept high, but this by itself is not sufficient. 

Taming next to the question of whether a horizontal 
ot an inelined surface should be taken, Mr. Harrison, 
l think, confuses the angle of the photometer screen 
with the broader question of how the results of the 
n.-asurements are to be recorded. If, with the photo- 
meter. which Mr. Harrison has in mind, he finds it 
more convenient to employ a screen fixed at 45°, there 
is no reason whatever why he should not do so, but 
the results, as they stand, would be of little or no 
value for purposes of comparison, since they can only 
take account of one lamp at a time, and must be 
reluced to horizontal illuminations before the lighting 
in one street can be compared with that in another, 
which is, after all, the main object of street measure- 
ments. 

Mx chief objection to such a photometer is that the 
calculation is always laborious, and in such a street 
as Whitehall, becomes almost impossible. A street 
photometer, to be really serviceable, should have & 
screen which can be set at any angle. 

The question of whether a ''Flicker ' photometer 
is. or is not, sensitive at low illuminations, must 
remain а matter of opinion. My own experience—and 


I find it agrees closely with that of nearly all the , 


envineers with whom I have discussed the subject— 
is that at low illuminations the ‘‘ Flicker ” photometer 
is distinctly inferior to the Trotter form, even when 
using two white screens. 

I must thank Mr. Harrison for pointing out an error 
in Table II., in which, as he rightly says, the watts 
per post have been entered, instead of the watts per 
lamp. in the case of the Tantalum and Osram lamps. 
Making the correction which this involves, the relative 
east of current ог gas would work out as follows :— 


Tantalum in Reason-Harrison fitting 1:0 
Osram in Reason fitting 1:2 
Bastian mereury vapour 1:55 
Tantalum in Loftus lantern 1:8 
Lew pressure gas burner 2:1 
Nernst lamp in Holophane globe 2:5 
Keith high pressure gas 2: 
Three-burner high pressure gas 2:9 


As regards the Tantalum and Osram Reason reflec- 
tors, about which Mr. Harrison asks, the former lamps 


in my 
онтоп, form a much better index to the quality of. 
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were in the Harrison fitting, and the latter in the 
ordinary reflector fitting. 

| Yours, &e., 

KENELM EDGCUMBE. 
87, Victoria Street, Westminster, 

July 15th, 1907. 


ere 


THE LOCAL GOVERNMENT BOARD. 
To the Editor of ELECTRICAL ENGINEERING. 


Ук, —І have read your Editorial Note of the 4th 
inst. You remark that you cannot but think too much 
importance has been attached (by the M.E.A.) to the 
matter, and that it hardly constitutes a real grievance. 
I agree at once that a municipal department may have 
'* an opportunity of being too careless in discriminating 
between revenue and capital accounts, and may even 
be tempted to charge to capital what is properly a 
revenue charge." It is, of course, a most mistaken 
policy to do so, and would react unfavourably cn the 
department which adopted such an unsound method; 
and I doubt whether it is ever done. 

Practically, the complaint is confined to the wages 
of workmen engaged in the distribution departments. 
The Board says the wages of workmen permanently 
engaged by a department, and though working on exten- 
sions solely, must be paid out of revenue. 

This means that all extensions must be carried out 

under contract, and at an increased cost to the cor- 
poration involved. 
І have found this increase to represent about 15 
per cent., as would be expected, for the contractor has 
to bear establishment charges, as well as the corpora- 
tion—who thus have to pay twice over. 

If a proper system of bock-keeping be adopted, any 
auditor can see that men are only charged to capital 
account who are legitimately engaged upon extensions, 
and are charged to revenue when engaged on repairs 
or inspection. It is a great advantage to a cor- 
poration to have a nucleus of men who know the mains 
thoroughly, and who are available for any breakdown, 
or in emergencies. These men can only be usefully 
employed, however, if engaged upon extensions, in 
addition to their routine duties. 

The action of the Board thus hits a corporation in 
two ways, to the great disadvantage of the electricity 
department, and is but another obstacle, to my mind, 
in the way of reduced cost of production. Though 
not so intended, it is a blow to cconomical manage- 
ment. 

One could enlarge upon this, but I should exceed 
the limits which I could expect to be allowed in your 
valuable paper.—I am, sir, 
Your obedient servant, 
J. Е. C. SNELL. 
July 13, 1907. 


——— —«,99—————— 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—In writing you upon the recent decision of the 
Local Government Board, upon the subject of the pay- 
ment of the wages of permanent workmen, when 
engaged on work forming the subject of a loan, I 
desire it to be understood that my remarks have no 
reference to individuals, I refer only to the system, 
which I condemn. 

The Local Government Board is said to consist of 
the Lord President of the Council, the three Principal 
Secretaries of State, the Lord Privy Seal, the Chan- 
cellor of the Exchequer, and the Political President. 
No one doubts the ability of the gentlemen who occupy 
these positions from time to time, and their advice 
on any subjeet would be of valuc, but the publie suffer 
from two defects in this arrangement: First, these gen- 
tlemen never meet, and therefore ean never give any 


. Joint consideration to any subject of local goevrnment ; 


and secondly, if they did meet, their deliberations 
C 
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would be comparatively valueless, owing to their lack 
of experience in the administration of local affairs. 

It is not saying too much to say that the local 
government of the country is supervised by & body of 
officials, and of officials only, and whilst I am pleased to 
be able personally to acknowledge many courtesies re- 
ceived at their hands during a somewhat lengthy experi- 
ence in local administration, the fact remains that they 
are officials, and whilst I am freeto admit their general 
ability, they lack one most essential qualification for 
the performance of their duties, namely, practical ex- 
perience iu. the performance of the adininistrative 
duties which fall to the lot of the average councillor. 
They are expected to supervise and regulate us in tlie 
perform: ence of our duties, having never had any exper- 
ience in the performance of these duties themselves. 

I think most of their errors in judgment are to be 
traced to the fact that they fail to appreciate (because 
they have never experienced) the practical difficulties, 
in the everyday life of the ordinary member of a city 
council, engaged, let us say, in performing the duties 
of a Chairman of an Electrical Committee, as in my 
own case. And in my opinion, little change for the 
better can be hoped for, until the composition of the 
Local Government Board has been reorganised, and a 
more practical and working Board has been established, 
and until there are found sitting with that Board either 
as members, or as an Advisory Committee, a certain 
number of men of long practical experience in the 
administration of the local affairs of some of cur largest 
cities. There are many such men to be found in our 
large centres of population whose experience would 
be invaluable when considering vexed questions of local 
government, which must of necessity arise from time 
to time. 

Let me take one or two instances within my own 
experience: I have tried for vears to get our loans 
granted for the estimated life of each piece cf plant, 
instead of an equated period for the whole of the plant 
included in the loan, without success, and consequently, 
questions are continually arising on proposals to re- 
berrow for short-lived plant, and these questions are 
generally settled, not in the best interests of the muni- 
cipal electrical undertaking. Then let us consider the 
latest novelty in Local Government regulations, viz. : 
their refusal to allow in the loan for the labour of 
men engaged on works admittedly forming the proper 
subject of a loan, if those men happen to be what thev 
consider men in the permanent employ of the corpora- 
tion. Surely this is an improper test; the loan should 
be granted if the work is such as is proper for a loan, 
and should not depend at all upon the nature of the 
engagement made with the workman who does it. 

In the ease of Bristol, we had never heard of any 
regulation bearing upon this point, and it came as a 
surprise to us to learn that there was an order cf the 
Local Government Board dealing with the question. 
When I asked for the date of the order. for purposes 
of reference, I found that no formal crder had ever 
been issued, but it was in the nature of a regulation, 
for the guidance of Commissioners in holding their 
enquiries, and Bristol has had to submit to the dis- 
allowance from one of its loans of a considerable sum 
of money, because we did not carry out a regulation 
of which we had never heard, and which had never 
been formally made. and circulated, as is the case in 
all orders made by the Local Government Board of 
which I have ever heard. 

This important question has a lceal application, upon 
which I will say nothing at present, as our position 
is at the present time under the consideration of the 
Local Government Board. Upon the still more impor- 
tant questicn of the effect of this regulation upon the 
general body of English municipalities, I may speak 
without anv impropriety. 

I have found considerable differences of opinion 
amongst engineers as to the meaning of the words 


‘permanent workman.” Some elaim that a man paid 

at an hourly rate, and settled with at the end of each 
week, is not a ''permanent workman,” although he 
may be eniployed continuously for years in one employ - 
ment, whilst others say that he is. From my experi- 
ence I do not think that the decisions of all the Corn- 
missioners on the pcint are identical, but let us assume 
for the moment that they are, let us see where such 
decisions will lead us. Let us take one, amongst many 
possible cases, and adinit that none of our permanent 
hands engaged on cable work eun be employed in 
laying or jointing a cable, in respect of which money 
has been borrowed. Is it possible to employ casual 
labcur tor such a purpose? Every practical man knows 
such a course could not be taken. We must, therefore, 
clearly do the work by contract, and agree with our 
cable makers to lay and joint our cables for us; and 
so soon us they know that under no cireumstances can 
we do this work ourselves, so soon will the price of 
cable-laying go up, to the ultimate loss of every muni- 
cipalitv in the country. 

I felt the ditfieulties of my position as Chairman 
of the Bristol Electrical Committee so great, that 1 
submitted a suggestion, through one of our Members 
of Parliament, to an official of the Local Government 


Board, that we may discharge our permanent hands 
from the staff, and re-engage them as temporary 


hands, for capital expenditure, and subsequently re- 
engage them as permanent hands when the special job 
was finished, and I was told that the official thought 
it might be done in this wav. 

If that is the solution of the ditfheultv, then it is 
much to be regretted. I should look upon such a 
course as verging upon dishonesty, and I trust that no 
committee will be driven to such questionable expe- 
dients, tc avoid the difficulties caused by this ill-eon- 
sidered regulation. 

It is to be regretted that the Local. Government 
Board find themselves unable to devise some moderate 
and sensible regulations, to prevent the improper ad- 
ministration of Iccal affairs, and appear to be driven 
to the provision of a set of regulations which serve only 
to irritate honourable men, whilst they form no check 
cn the actions of the less scrupulous section of societ v. 

Truly yours, 
GEORGE PEARSON. 

Bristol, 


July 18th, 1907. 


—— —«SpÓ—————— 


THE VALUE OF PHOTOMETRY IN CENTRAI, 
STATION PRACTICE. 


To the Editor of ELECTRICAL ENGINEERING. 


Sirk,—Referring to my contribution to the discus- 
sion on Mr. MeCourt’s Photometry paper at the 
I.M.E.A. Convention, the elliptical target diagram I 
then mentioned was constructed in the following 
Way :-— i 

Taking scales of one watt per centimetre—or other 
suitable unit of length—horizontally, and four centi- 
metres per candle-power vertically, draw the lines 
representing 37 and 4 watts per ‘candle. Take the 
points 14? and 17} eandle-power on the 3$-watt line 
and regard them as the foci of an ellipse, the minor 
axis of which shall cross the major axis at 16 candle- 
power, and to which the 4-watt line shall be tangen- 
tial, and draw the ellipse confonning to these condi- 
tions. 

Yours faithfully, 
A. J. CRIDGE 


sheffield. July 12th, 


t 


1907. 


Electrical Engineers Volunteers. —The adjutaney of the London 
Division of the Electrical Engineers Volunteers, will be shortly 
vacant, and the War Office is seeking a Roval Engineer officer 
to fill the appointment, in succession to Captain W. C. Dumble, 


H.E. 
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PREVENTION OF ELECTRICAL ACCIDENTS 


^ MBODIED in the Annual Report of the Chief Inspector of 

Factories, which has just been issued, is a Report by Mr. 

5, Scott Ram, H.M. Electrical Inspector of Factories. The 

"(ort opens with the following table of accidents in electricity 
ырр!у works which have been reported during 1906 : — 


Table I. 


deutents at Electrical Stations of Electricity Supply Companies 
or Local Authorities. 


Description. Non-fatal. | Fatal. 


Non-electrical — | 
1, At engines, pumps and LM 14 — 
2 At boilers and steam plant .. 94. '! 2 
3. At coal- handling plant 8 1 
4. Falls. 53 | 4 
5. struck by falling bodies г 23 | — 
t. Miscellaneous.. 2 | 68 | 1 
Total um 200 | 8 
ts = m 
Electrical — 
1. At sxiteliboards, when engaged in ordinary 
routine work; mostly due to faulty | 
десуп of apparatus... m 9 — 
2. Clesuing, repairing, &e., at “live” switch. | 
boards 183 | 1 
3. Cleaning, ropairing, or other handling of | 
saitchboards supposed to have been | 
made *: dead " :— | 
а) Skilled persons .. ve s == 
(5) Unskilled persons : — — 
4. Adjusting brushes 6 — 
5. Mi-c-.laneous.. 9 | 1 
Total | 


The report continues :—The mechanical accidents show an 
imrease of 20 per cent. over the previous year, but the increase 
ies under the heading of ''miscellaneous," and is not due to 
the growth of any particular class of accident. Those under 
Cass 1 are mostly due to the handling, generally cleaning, of 
machinery in motion. Those under Class 2 are of a general 
natare, and include burns and scalds. The two fatalities were 
due to the failure of a thermal storage vessel, the precise cause 
of which up to the time of writing has not been ascertained. 
Тһе matter is one which will no doubt form the subject of a 
Bard of Trade inquiry. The storage vessel was a steel drum, 
aout 25 feet in length and 5 feet diameter. It was projected 
through the roof of the boiler house and through a brick wall 
of a building some distance away, the boiler house being prac- 
u liy wrecked. Oneof the men killed was an inspector of a boiler 
surance company, who had been specially called in to examine 
the drum on account of a leakage which had been discovered 
з day or so previously, and was actually engaged in his investiga- 
tion when the drum ехріодеа.! The fatality under Class 3 
ocurred to а man when trimming coal in a coal bunker, a 
quantity of coal sliding down and burying him. The next 
Cass (falls), as usual, is large, and includes four fatalities. 
As I have previously pointed out, many of these accidents could 
te prevented by the use of properly railed gangways or plat- 
forms and fixed ladders. For instance, it is a common occur- 
rexe for a man to have to manipulate the hand wheel of a 
lze and generally stiff valve, at a considerable height from 
the ground, from a rickety ladder, where it would be quite 
praticable to fix a permanent ladder and platform. The provi- 
«on of proper and safe access to valves is frequently overlooked. 
In boiler houses, particularly where water-tube boilers are used, 
“еге are often gaps between the brickwork of boilers, econo- 
misers, flues, &c., which might readily be bridged over by railed 
i. ngways. 
the men will take the short cut and step or jump over the 
zaps, risking a fall of from 10 to 20 feet. Опе of the fatalities 
in the table occurred in this way. 

The electrical accidents reported show only a very slight 
in rease over those of the previous year. In Class 2, cleaning or 
repairing ‘‘live’’ switchboards, which includes one fatality, it 
is often open to doubt whether the work vould not have been 
dene at a time when the pressure might have been cut off. In 


) Farther details of this accident and of tha investigation into ita cause will be 
fnt in ELECTRICAL ENGINEERING, Vol. I. pp. 24, 82, 87, and 157. — Ed. Е.Е. 


Although ladders may be provided at various points, | 


the fatal case, the man was repairing switch gear, close to other 
“live” and unprotected switchgear, against which he stumbled. 
The pressure was 10,000 volts. Two accidents from short- 
circuit occurred to persons when taking measurements of ''live"' 
switchboards with metal rules. Another befell a man when 
making a sketch of a sub-station by coming into contact with 
a “live” switch at 10,000 volts pressure. Of the ''miscel- 
laneous " accidents, three were due to defects in hand lamps, 
whereby the persons holding them received severe burns. The 
fatality was due primarily to the insufficient protection of an 
instrument transformer placed in a subway. 


The corresponding accidents at private electric generating 
stations (Table II.) are of no special interest. 


Table П. 
Accidents at Private Electrical Generating Stations. 


Description. Non-fatal.; Fatal. 


| 
Non-electrical— 
1. At engines, pumps and generators se 4 6! ] 
2. At boilers and steam plant ... 10 — 
3. At coal-handling plant 1 — 
4. Falls... 15 — 
5. Struck by falling bodies 1 = 
6. Miscellaneous.. f 9 — 
Total ium ее des 42 1 
Electrical— 
1. At switchboards, when engaged in ordinary "e 
routine work; mostly due to faulty 
design of apparatus : 5 — 
2. Cleaning, repairing, &c., at “live” 
switch boards Ne | 4 = 
8. Cleaning, repairing, or other handling | 
of switchboards supposed to have been | 
made ‘* dead "— 
(a) Skilled persons .. == — 
(b) Unskilled persons — — 
4. Adjusting brushes 4 — 
5. Miscellaneous... | 1 — 
Total | u | — 
Table Ш. 
Reported Electrical Accidents in Factories, Engineering Works, 
d:c. 
No Description Non- Fatal 
| в fata]. : 
ae ie ts ee ee | 
1 (a) Arcing of switches |... ... ... .. .. 28 — 
(b) Arcing of fuses... .. ., 10 — 
2 Arcing at fuses, when replacing fuse wires ...| 14 — 
3 Unprotected conductors, switches, terminals, 
fuses, &c. . we] al 1 
4 Faulty apparatus (other than switches) | 97 2 
5 Working on live conductors :— | 
(a) Skilled persons... ... ... ... .. ..| 19 | 1 
(b) Unskilled persons T 5 
6 Flashing at motor brushes when adjusting... 9 — 
7 Electric travelling cranes :— 
(a) Unprotected electrical apparatus in 
driving-cage ... b" iit aem. Ups Зав 
(6) Faulty apparatus Ex 3, — 
(c) Carelessness Zu Xp 
8 Miscellaneous accideuts in testing electrical | | 
apparatus in course of manufacture . 22 1 
9 Miscellaneous 21 | 8 


Total .. ... .. .. .. PM | 8 


The electrical accidents reported as having occurred in fac- 
tories, engineering works, &c. (Table III.), show a considerable 
increase over those of the previous year, the number having 
risen from 122 to 199, or over 60 per cent., including eight 
fatalities against four in the previous year. The increase is 
scarcely to be wondered at in view of the greatly extended use 
of electricity and of the fact that the necessity of proper pre- 
cautions being taken is often not realised by the occupier, who 
accepts the lowest tender for his installation without being aware 


c 2 
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that the price is low because the apparatus is inferior and often 
without elementary safeguards. There is little, if anything, 
new in the nature of the accidents, and any coinments which 
I make upon them must necessarily be in the nature of repetition 
of the remarks I have made in former reports. 

Burns from the arcing of switches in ordinary use, l(a), are 
often due to faulty construction of the switches or to the absence 
of any cover or guard. Not infrequently the accident occurs 
at a motor starting panel. The double-pole switch is put on 
and a flash burns the operator's hand, sometimes even when 
there is a cover, owing to the flash passing through the slot 
provided for the handle. This variety of the accident is nearly 
always dfie to the use of cheap and flimsy switch gear. It arises 
primarily from the starting switch being of inferior construction, 
generally much too small for the motor it has to control. The 
contacts are burnt up, the spring is weak, and the lever will 
stick. in any position. The motor is stopped by turning otf 
the double-pole switch, and the lever of the starting switch 
fails to automatically move back to the starting position. This 
failure is not noticed by the attendant; consequently when he 
proceeds to start the motor on the next occasion, he turns on 


the double-pole switch on what is practically a short circuit. 


If the double-pole switch 1s a good one, probably nothing serious 
will happen—the fuse will blow, and there is an end of the 
matter. The switch will, however, generally be of a similar 
class to the starter. In all probability its blades are very 
thin and are bent, or there is too much play in the spindle, 
with the result that proper contact is not instantly made. I 
have often found switches in such a condition that the blades 
fall actually on the tips of the fixed contacts instead of at the 
sides or between the clips as intended, and which cannot be 
switched “home” wivhout much Jegyling or sideways straining of 
the handle, or even, as in one of the accidents reported, by 
shoving them into position with a screw-driver. The result of 
attempting to use a switch of this character with the starting 
resistance short circuited can well be imagined. There is a 
big flash, and the mans hand and face are generally badly 
burned. The flash is so violent, generally short-circuiting the 
mains at the switth, that. protection of the switch by a cover 
having a slot for the handle is useless, as the flash comes 
through it. Many switches are now designed with the handle 
attached to am extension of the spindle so that no slot in the 
cover is required, and are, consequently, to be preferred. 

The accidents from the arcing of fuses, 1 (b), are due to the 
use of unprotected bare metal fuses. Six of them were at motor 
starting panels, the fuses being fixed close to the double-pole 
switch, and consequently close to the man handling the same. 
In each case the fuse exploded at the moment of switching on, 
due in some cases to the failure of the automatic cut-off action 
of the starting switch referred to above. This arrangement of 
unprotected fuses I have described in previous reports as a 
trap. | 

The accidents from arcing at fuses when replacing fuse wires 
(2) were, with two exceptions, due to short circuits, and as 
I have previously pointed out are wholly preventable. They 
are due to the use of bare fuse metal clamped directly to the 
fixed terminals which are always ''alive," whilst the opposite 
poles are close together without any dividing partition between. 
Such fuses are no doubt cheap, but they invite accidents from 
short circuit on every occasion when the fuse wire requires 
renewing. These fuses are often used on motor starting panels. 
and although there is almost invariably a double-pole switch 
on the panel, the fuses are frequently connected on the wrong 
side of the switch, so that even when the switch is ‘‘off,’’ the 
fuse terminals remain ‘‘alive.’’ The renewing of fuses is a 
matter which should invariably be entrusted only to an authorised 
and competent person, otherwise fuses of a wrong size, probably 
much too large for the circuit, will often be used. The descrip- 
tions of the persons injured under this heading show that the 
operation was attempted by a labourer, a grinder, a carpenter. 
and an engine driver, amongst others, with disastrous results 
in each case. That the accidents were, however, due primarily 
to the dangerous type of fuse is indicated by the fact that in 
six cases they occurred to ''electricians," who would presum- 
ably be aware of the danger and take every care. 

Accidents due to unprotected conductors and apparatus (3) 
are nearly always preventable. The fatal one occurred owing 
to the terminals of a three-phase motor controller being unpro- 
tected. 

The somewhat numerous accidents under the heading of 
faulty apparatus (4) occurred with one or two exceptions in 
connection with the use of portable appliances, generally lamps. 
The injurics were mostly severe burns to the hand due to short 
circuits occurring in the plug or the lamp fitting, or in the 
flexible wires where they enter the plug or lamp fitting. The 
severity of тапу of the burns is undoubtedly aue to the circuits 
being too heavily fused, thus allowing very heavy currents to 


flow under short-circuit conditions. Three similar accidents 
occurred with electrical drills. Three accidents were from 
shock from portable lamps, one being iatal. In this case the 
system was three-phase, 400 volts, the lamp voltage being 230. 
The man was standing on iron floor plates, and there being a 
leakage in the lamp fitting which he was holding, he received 
the 230 volts through his body to earth. He shouted for help, 
being unable to move or release his hold of the lamp unti) 
assistance arrived and the current was switched off, when he 
fell to the ground and died, in spite of efforts to restore anima- 
tion by artificial respiration. I described and commented upon 
an exactly similar fatality in my last year's report. 

The other fatality under this heading occurred under very 
similar conditions. The portable appliance was, however, a fan, 
of a type generally known as a ''desk fan.’ Тһе fan was 
placed on a shelf in a cellar in which pork was pickled. The 
floor was wet or very damp with brine. Two youths were in 
the cellar, and one went to start the fan by turning on the 
switch in its base. He took hold of the pedestal of the fan 
with one hand, and turned on the switch with the other. The 
fan was leaky, and he therefore received a shock through his 
body to the ground, from a 200 volts alternating supply. He 
pulled the fan off the shelf and stood rigidly holding it, unable 
apparently to drop it. He shouted to the other youth to turn 
off the current. This was quickly done at the main switch in 
the next room. He immediately dropped the tan and fell to the 
ground, and died in spite of medical assistance being at hand 
almost at once. This class of accident, shock to earth when 
handling portable appliances, is one which should be n ore care- 
fully guarded against. Wherever portable appliances are used 
in places where the persons handling them are not insulated 
from earth, special precautions should be taken, as there 15 
always a possibility or even a probability that there will be a 
leakage in the portable appliance. As is evident in the case 
of these two fatalities, the person holding the lamp or other 
appliance may be unable to drop it, and a fatal shock is the 
result, even when low pressures are used. ‘The obvious pre- 
cautions appear to be that the portable appliance should be con- 
nected to earth or that no part of the metal of the appliance 
which can be touched can under any circumstances. become 
charged by leakage. It is not sufficient in the case of a portable 
lamp, for instance, that it be provided with an insulating 
handle (the lamp which caused the fatality described above had 
such a handle) unless arranged so that no metal can be touched. 
If there is a metal guard over the lamp. it should be attached 
to the fitting through the medium of an insulating sleeve. Where 
portable appliances are regularly used in factories, &c.. as for 
instance electric irons in laundries, special care should be taken 
that there 15 no danger of shock to earth. 

A curious accident from shock occurred in a shipyard to a 
man standing on the ground and touching the side of a shiv 
on the stocks. He received a severe shock owing to the whole 
ship having become charged up by reason of leakage from the 
portable or temporary electrical installation in use. A number of 
riveters and other men at work on the stagings also received 
shocks. | 

The next class of accident—working on or near live conductors 
—is indicative of the familiarity which breeds contempt of 
danger. It is clear from the reports that, in most of the cases 
where the nineteen skilled persons met with accident, the work 
need not have been done while the conductors were alive. The 
fatal accident again shows the danger even with low pressures. 
It occurred to an electrician when running wires for a temporary 
light in an unfinished building for the use of some workmen. He 
omitted to tape up a joint before turning on the current, and 
subsequently took hold of it, and was killed by shock to earth 
at 200 volts. He probably held the popular but erroneous idea 
that with such a low pressure there is no danger. 

The accidents under headings 6 and 7 call for no special 
remarks. 

The accidents in testing electrical apparatus in course of manu- 
facture were mostly from short circuits, in many cases due to 
carelessness on the part of the injured persons, many of whom 
were, however. described as apprentices, and were, therefore, 
probably not well acquainted with the dangers of the work. 
The fatal accident was from shock in testing cables at high 
pressure in a cable factory, and appears to have been due to 
the deceased person continuing to work at a drum of cable after 
having been ordered to move away. 

Among the miscellaneous accidents were three fatal cases of 
shock. One occurred to a man when connecting up. а motor, by 
accidentally catching hold ot a live conductor at 200 volts (two- 
phase). Не was unable to release his hold of the wire, and the 
men who were working with him could not pull him away until 
the pressure was cut off by the switch, which was situated at 
some distance. The motor was about to be given а trial run 
to see that the connections were in order before covering them up. 


JvLY 18, 1907. 


ELECTRICAL ENGINEERING 93 


The second fatality occurred in a transforming sub.station. А 
fault had occurred, and some transformers had been disconnected 
òy removing the ends of the high-pressure cables from the trans- 
tormer terminals. The victim of the accident, accidentally or 
inadvertently, took hold of one of these ‘‘live’’ tail ends, and 
was killed. The accident emphasises the necessity of having 
proper switch gear for disconnecting transformers. The system 
was three-phase at 5,000 volts. 

In the other case a youth was killed whilst trimming an arc 
iamp. He had lowered the lamp to within a few feet of the 
ground, having previously turned it out by the double-pole switch. 
He was standing on wet ground. The switch was of a faulty 
уре, and, although the lamp was extinguished, the circuit was 
broken on one pole only, one blade of the switch remaining just 
in contact on the other pole. The lamp was, therefore, alive at 
20) volts above earth, the system being three-phase, 350 volts 
per phase. He vainly struggled to release his hold of the lamp 
until the switch was turned off by someone else, when he fell 
to the ground. Artificial respiration failed to save his life. It 
is an elementary requirement of most codes of wiring rules that 
a switch shall be incapable of remaining in partial contact. This 
switch. like many others in use elsewhere, had no spring, or 
other provision to prevent it remaining in partial contact, and 
hence the fatality. 

In addition to my ordinary inspections, I visited during the 
year, at the request of his Majesty's Inspectors of Mines, several 


sub-stations on mines and quarry premises where the supply is 


taxen from the mains of electrical power companies. 

In my previous reports I have described a number of the 
various dangerous conditions of electrical plant which I have 
come across during the year. I have again a similar selection 
to bring to your notice. They present different varieties of the 
same dangers which I have described before. Whilst in some 
cases they are excused on account of being merely the survival 
of old installations, perhaps considered good at the date of their 
erection, in others, the plant being of quite recent date, there 
can be no excuse on the score of antiquity, and there would appear 
to be none on any other grounds than those of thoughtlessness 
or neglect. 

Perhaps the most striking example is one which I found in an 
important generating station for public supply in regard to a 
switchboard for three-phase working at 6,000 volts pressure, 
which had recently been erected and put to work. This switch- 
board was apparently satisfactory so far as the working platform 
was concerned, but the various passage-ways in cormection with 
it were a series of death-traps. One long passage had on one 
side rubber-covered cables at 6,000 volts without any protection 
by metallic sheathing or casing, and on the other. exposed live 
terminals at the same pressure at frequent intervals. The floor 
of the passage was of iron, and 2 feet 4 inches wide. The 'bus- 
bar galleries were even less inviting. In one of these there was 
on one side of the passage-way sheet metal for protecting glass 
water resistances, used in connection with the spark-gaps. On 
the other side, at about 1 foot, 2 feet, and 3 feet from the floor 
respectively, were the three bare and unprotected 'bus-bars at 
6.000 volts. The floor of this passage-way was of iron, and the 
clear width was about 18 inches! In another the passage-way 
was a little wider on account of the absence of spark-gap resist- 
ances, and the edge of the iron flooring was fenced with an 
iron railing; there was, therefore, a passage-way about 2 feet 
wide with the bare 6,000 volt 'bus-bars on one side and the iron 
railing on the other. One would naturally suppose that such 
paisa:es were never intended for use when the ‘bus-bars should 
be alive, but such restriction did not appear to have been con- 
temniated, as half-way along the gallery the 'bus-bars were 
divided by means of plug switches, with the idea that the two 
halves of the board might be run together or from independent 
zemerators. No means of access was, however, provided for 
cetting to these plug switches other than along the passage-way 
described. Even assuming that the attendant should safely 
reach the plug switches, there was no room for him to work 
them. the iron railing being less than 2 feet away. "These plug 
switches were heavy, and would necessarily have to work stiffly 
in the contacts in order to make a good connection, and would 
therefore require a strong effort to work them. There was ex- 
posed live metal within 3 or 4 inches of the handles, and the 
‘bus-bars were, of course, close to; the combined arrangement 
banz such as to offer a great and totally unwarrantable risk in 
oteration. The safeguards, usually present in switchboards for 
extra high-pressure systems of this kind, for preventing danger 
of accidental contact with live metal, were conspicuous by their 
absence, whilst the narrowness of the passage-ways and the 
provision of earthed metal to stand on provided all that could 
be wanting to cpntribute to a maximum degree of danger. 

(Other new switchboards in connection with the same under- 
taking exhibited a like disregard for safety. ‘Thus, a single- 
phase 2,000 volt switchboard had a long passage at the back, 


2 teet 10 inches wide, with iron floor. Оп one side bare ter- 
minals and 'bus-bars were exposed at intervals all along. An 
undesirable feature, not infrequently met with, was also present 
here, namely, apparatus requiring occasional handling fixed on 
the wall on the other side of the passage-way. In this case 
seme of it was arranged in a particularly dangerous manner. 
Some high-pressure switch fuses for instrument transformers were 
fixed on the back wall at 6 feet from the iron floor. In order to 
handle them a man would have to stand with his back towards 
the live terminals of the main portion of the switchboard, one of 
which was so placed that he would almost certainly touch it 
with the back of his head when handling the switch fuses. lt 
is difficult to account for the apparently reckless want of thought 
in cases such as this, where the danger is so obvious and of such 
serious kind, :.e., sudden death to the unwary attendant, parti- 
cularly in view of the importance of the undertaking and the 
high standing of the makers of the apparatus. 

The risk of personal accident is closely associated with that of 
breakdown of the supply, and it is often a matter of surprise 
that it is not more carefully guarded against as a pure matter 
of business. Want of foresight is frequently apparent in the 
arrangement of switchboards; thus, again, at the new generating 
station of an electrical power supply company, furnishing elec- 
trical energy for working tramways and for power purposes in 
collieries and for general supply in several townships, a class of 
supply which must necessarily be maintained night and day, the 
main high-pressure switchboard was so designed that it could 
not be made dead for adjustment or repairs in sections; conse- 
quently in order to carry out any work upon it in safety, the 
whole supply would have to be shut down. In practice : would 
probably not be shut down, and any repairs or other work would 
be carried out at a considerable risk to the workers—a risk 
which could have been entirely obviated by a proper design of 
switchboard in the first instance. 

I xcticed various other points of greater or less importance 
which had been overlooked in new stations. For example, in 
a generating station of a local authority for providing continuous 
current at 440 volts, the switchboard was placed so that it inig: 
have had plenty of clear space behind, but the advantage was 
entirely lost on account of rods and cables being fixed across so 
as to completely block the passage-way. In another case of new 
work in a large station, a glass-tiled floor had been laid behind 
the switchboard. The glass floor was only 20 inches wide, and 
at the sides the iron framework projected an inch above the 
glass, thereby nullifying to a great extent the safety, as regards 
insulation, provided by the glass. A person doing any work 
behind the board would be likely to have his foot against or 
upon the metal frame. The projecting edge of metal was no 
doubt provided to prevent him from slipping over the edge of 
the tiles, but this object could be easily attained with glass 
if the outer row of tiles were specially shaped for the purpose. 

In sub-stations, both new and old, I found many examples 
where safety had been insufficiently provided for, and some where 
the means intended to procure safety added considerably to the 
dangers. In some colliery sub-stations, where it was important 
that the supply should be available continuously, the high- 
pressure switchboards were arranged so that it would be impos- 
sible, without great danger, to carry out any repair or adjust- 
ment unless by completely shutting down the supply. In two 
others I found that the consumers’ medium pressure switchboards 
were within the sub-stations, regardless of the Board of Trade 
regulation that the sub-stations should be in the sole occupation 
of the supply authority. These sub-stations were supplied at 
10,000 volts pressure, three-phase. ‘The 10,000-volt conductors 
were of bare copper. The transformers and high-pressure switch- 
gear were on one side of the room, and the consumers’ switch- 
board on the other, with only a few feet space between. The 
arrangement of exposed high-tension conductors was dangerous 
in any case, and particularly so in view of the consumers’ em- 
ployees having access. I made strong representations as to the 
dangers and as to the breach of the Board of Trade regulations, 
and it was agreed that the power company's men should alone 
have access until suitable screens had been erected to entirely 
shut off all the high-pressure side of the room. The consumer, 
however, employed an electrical engineer, who, perhaps, did not 
agree with my view of the danger, at any rate, as applying to 
himself, and contrary to the instructions of his employers, he, 
a few days later, went into one of the sub-stations and walked 
against a 10,000-volt conductor. That he was not killed was due 
to the fact that the current did not pass through a vital part 
of his body, but he was very severely burned about the legs. 
Subsequent inquiries showed that this man had been previously 
employed in a high-tension generating station, and should, there- 
fore, have been fully aware of the dangers. 

This fact merely emphasises the necessity of proper protection 
being provided equally, whether ski!led or unskilled persons have 
access. I found other cases of extra high-pressure sub-stations 


94 


ELECTRICAL ENGINEERING 


Jury 18, 1907. 


on consumers’ premises, where the consumer had access to the 
extra high-pressure apparatus without the sanction of the Board 
of Trade, but where the protection being good there could be 
little objection, a competent staff being also employed, who might 
reasonably be supposed to be as capable of looking after the sub- 
stations as any employees of the power company. 

In some less recent transforming sub-stations, | found a form 
of protection provided for the high-pressure switchgear which 
distinctly added to the danger. ‘Lhe switches and ‘bus-bars 
were of bare metal exposed, but the whole switchboard was sur- 
rounded by an iron cage with a door. When any switching or 
replacing of fuses became necessary, the attendant would there- 
fore have to go into the cage, which was so confined that he 
would inevitably be 1n contact with its iron bars, thereby being 
in contact with earth, and would, besides, have insutlicient room 
to work in. In some other underground chambers, far too small, 
I found some survivals of a bygone age in the form of protection 
of the high-pressure terminals of the cables by metal covers or 
bells. The terminals were bare, and in order to get at them 
for any purpose, the bell, which was heavy, had to be lifted 
vertically with a very steady hand, or it would touch the ter- 
minals. An earth wire was attached to the bell, but in one 
case this wire proved to be very much alive! 

]n the grounds of a large hotel at a well-known watering- 
place, [ found a transforming sub-station in a shed in the garden. 
The shed was used by the gardeners for storage of tools and 
flower-pots, and the door, which had no lock, was left open. It 
was just the kind of place for children to play at hide-and- 
seek in. There were two transformers inside unguarded and 
having exposed high-pressure terminals ! 

In motor-generator sub-stations I found numerous cases of the 
high or extra-high pressure coils of the motors insufficiently pro- 
tected. Adequate fencing of these machines is seldom provided 
In those having a centre bearing, the lubrication of which has 
to be examined at intervals, there should be protection provided 
so that the attendant can get to the bearing without danger of 
coming into contact with the revolving armature on one side or 
the rotor on the other side. A rail at least should be provided 
for him to hold on by, but whether this alone is sufficient 
depends on the construction of the machine. Accidents have 
occurred through men putting out their hands to steady them- 
selves and touching the high-pressure stator coils when examin- 
ing the lubrication of the bearings. In some continuous-current 
sub-stations I have found the motor converters placed with a 
passage-way between them of less than 20 inches, and having 
their exposed high-pressure terminals sticking out into the pas- 
sage-way on each side. 

The practice as to employment of persons in sub-stations is 
cne which varies considerably. [n large sub-stations having 
moving machinery it is customary for at least two persons to be 
employed simultaneously. "There are, however, examples where 
from motives of economy only one person is employed at a time. 
Thus, in two large sub-stations I found one man emploved alone 
in each. The incoming supply was three-phase at 6,000 volts. 
The one man had to attend to the working of the plant, con- 
sisting of two motor generators, one for traction snd one for 
general supply, and three switchboards for the high-pressure, 
traction, and general supply with secondary battery. The start. 
ing up of the motor generators was accomplished by barring them 
round with a plank. The question is whether, in view of the 
nature of the work and its attendant dangers, one man should 
be lett entirely alone. 

On factory premises I found the usual examples of exposed 
switches, terminals, &c., in dangerous positions; that is to 
say, in places where a person who might accidentally touch the 
live metal would be in connection with earth, either by standing 
on damp ground or iron floor plates or otherwise, and would 
consequently obtain a severe shock. One particularly dangerous 
{уре of switch appears to be a universal favourite. It has two 
or more blades. hinged at one end, and held together at the 
other by a bar of insulating material, on the other side of which 
is the handle. The insulating bar is attached to the switch 
blades by studs or screws having heads or nuts on the handle 
side, and generally close to the handle. In the better makes of 
these switches these nuts or studs are covered oy insulating caps, 
or are sunk in the bar and covered over with insulating material, 
but usually they project above the bar in such a way as to be 
naturally in contact with the hand of a person grasping the 
handle. The connections of the switch are variously arranged. 
In some the blades of the switches are only alive when the 
switches are in the ‘‘on’’ position; in others the connection is 
through the hinged ends. and the blades are always alive. "The 
studs are, therefore, always alive when the switch is ‘оп, 
and in some cases also when it is “off.” The danger is obvious. 
When the studs are close to the handle. as is frequently the 
case, a person may touch both studs with his hand when working 
the switch. The switches are often used as motor switches with 


440 or 500 volts across the studs, with the result that the opera- 
tor is likely to gev severely burned. When, as is often the 
case, such a switch is fixed over a damp floor or over iron 
floor plating, there is the additional danger of a serious shock 
to earth. ln a previous report 1 described a fatal case of shock 
due to such a cause. The current was alternating, 250 volts. 
The victim was going to stop a motor. He touched one of the 
studs with his little finger in grasping the handle of the switch, 
and, although the latter was of insulating material. he could not 
release his hold or pull the switch "off," and was killed. I reter 
to this accident again, as the particular type of switch is being 
constantly supplied. [ found them in new installations in tac- 
tories, on cranes in docks, in electrical stations, &c., in dangerous 
positions. 1 also found them in use as high-pressure switches in 
sub-stations, 2.000 volts across the studs, and placed in danger- 
ous situations where the persons using them would be in contact 
with an earthed transformer case. A more dangerous trap could 
hardly be devised. 

Questions as to guarding overhead transmission wires occurred 
in connection with a large private installation. The supply was 
by a three-phase system at 3,300 volts. The wires ran alongside 
and over roadways and footpaths and piaces where people were 
working. Some system of protection against falling wires seems 
necessary at such points, but none had been provided. 

All the fgtal accidents reported as having occurred on factory 
premises were due to shock from alternating current, at various 
pressures down to 200 volts, no Jess than four occurring at the 
latter pressure. It is customary when fatalities occur at such 
low pressures for people to say that the victims must have had 
weak hearts. This view, however, is seldom confirmed, the post- 
mortem examination often proving the contrary. The danger 
with low pressures depends upon the path of the current through 
the body and the kind of contact. People who are responsible 
for electrical installations do not sufficiently realise the hidden 
dangers of low-pressure currents, and hence the weak heari 
theory is brought out at every inquest, but until recently I had 
never heard of it being seriously put forward to account for a 
fatality where the pressure exceeded 5,000 volts. 

] have reason to think that a number of accidents from 
shceck do not get reported. I happened to come across а man 
recently who owned to having been in hospital for several weeks 
as the result of a shock received whilst working on a 10.000- 
volt switchboard. The accident had not been reported. It 
occurred in an electrical power company's generating station, but 
the man was working for a contractor. Possibly the contractor 
assumed that the power company would report it, and vice-versa. 
The question of the responsibility for the safetv of contractors' 
workmen when working in an electrical station I have referred 
to in a previous report. It is certain that the contractor's work- 
man 1s often required to do work of a hazardous nature without 
adequate supervision. It is probable that under the new Notice 
of Accidents Acts many more electrical accidents will be in 
future reported, but at present the provisions of this Act seem 
to be very little known. 

The following is a list of electrical fatalities that occurred 
during the vear, including those not reportable under the Factory 
Act, so far as І have been able to ascertain them :— 


Table IV. 
Electrical Fatalities tn 1906. 


| i Prob- 
| Voltage able | 
No Date. — Place. of volt. . System. 
* System age of 
shock. 


Reported under the Factory Act. 


350; 200 | Alternating 3-phase 


1 April Wednesbury.. | 
2 | May Belvedere 8,000 | 8,000 | Alternating single- 
| phase 

3 | June Blaina .  440| 250 Alternating 3-phase 
4 July ‚ | Wednesbury.. | 5,000 | 3,000 Alternating 3-phase 
ö July .. | Leeds jee 280) 200 Alternating 2-phase 
6 September | Brimsdown... 11,000 | 6,500 Alternating 3-phiase 
7 | September | Derby .. . 200| 200 Alternating single- 

| phase 
8 | November | Ramsbottom. + | 400| 230 Alternating 3-phase 
9 December | Scotstoun ... 850| 200° Alternating 3-phase 
10 December | Burnbank ... 11,000] 6,500 Alternating 3-pliase 

| 
On Mains of Electrical Supply Undertakings. 
(Reportable to Board of Trade.) 

| | | 

11 July zm | Near Glasgow | 10.000 —  |3- phase 
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System, age of 
| shock. 
Mining. (Reportable to H.M. Inspectors of Mines. 
Probably incomplete.) 
| 
12 January... Lwr. Duffryn 
Colliery 3,300  — | Alternating 3-phase 
13 January... | Cadeby | 
Colliery 500 - (?) 
1+ Мау Emily Mine. — —- (?) 
15 July Cwmneol 
Colliery 3,000 — | Alternating 3- phase 
16 July Cwmneol | 


Colliery, 3,000 — 
17 August Dean & Chap- | 
| ter Colliery | : 


Alternating 3-phase 


500 — (2) 


4 


Railways and Tramways. (Reportable to Board of Trade.) 


t 


London—Not- | 
ting Hill Gate 

(Central Lon- |. 
don Railway).; 5,000 | — Alternating. 
Heywood  ... 900; — Continuous, 
East Ham— 
Metropolitan 
District Rail- 
WAY |. ae 
Byker —North | 
Eastern Rail- | 


Is March 


19 March 
A). Jury 


Continuous. 
21 August 
way ia МЕ Continuous. 
London- Man- 
sion House 
Station, Dis- 
trict Railway. 
23 September Darlington S 500 | — 
| | 
Miscellaneous—On Private Consumers’ Premises. (Report- 
able to Board of Trade.) 


22 September 


Continuous. 
' Continuous, 


- = J =t- Е 


The Clause in the Notice of Accidents Act referred to 
in Mr. Ram’s report, which is not observed as well as 
it should be, is as follows :— 


4.—(1) Where any accident occurs in a factory or workshop 
wnieh 15 either— 


(a) an accident causing loss of life to a person employed in 
the factory or workshop; or 

(^) an accident due to any machinery moved by mechanical 
power, or to molten metal, hot liquid, explosion, escape 
of gas or steam, or to electricity, and so disabling any 
person employed in the factory or workshop as to cause 
him to be absent throughout at least one whole day 
from his ordinary work; or 

(c) an accident due to any other special cause which the 
Secretary of State may specify by order, and causing 
such disablement as aforesaid; or 

(d) an accident disabling for more than seven days a person 
employed in the factory or workshop from working at 
his ordinary work; 


written notice of the accident, in such form and accompanied 
by such particulars as the Secretary of State prescribes, shall 
forthwith be sent to the insoector of the district, and also in 
the case of the accidents mentioned in paragraphs (a) and (b) 
of this subsection, and (if the order of the Secretary of State 
snecifving the special cause so requires) of accidents mentioned 
in paragraph (c), to the certifying surgeon of the district. 

(21 If any accident causing disablement is notified under this 
section, and after notification thereof results in the death of the 
person disabled, notice in writing of the death shall be sent to 
the inspector as soon as the death comes to the knowledge of the 
occupier of the factory or workshop. 

i3) lf any notice with respect to an accident in a factory 
or workship required to be sent by this section is not sent as so 
required, the occupier of the factory or workshop shall be liable 
to a fine not exceeding ten pounds. 

(41 If any accident to which this section applies occurs to a 
person employed in a factory or workshop the occupier of which 
is not the actual employer of the person killed or injured, the 


actual employer shall immediately report the same to the occu- 
pier, and in default shall be liable to a fine not exceeding five 
pounds. 

(5) The foregoing provisions of this section shall be substituted 
for section nineteen of the Factory and Workshop Act, 1901. 


SOUTH WALES ELECTRICAL POWER DISTRI- 
BUTION COMPANY'S REPORT 


HE report and statements of account for the year ending 

December 53151, 19.6, which will be submitted at the fitth 
annual general meeting, to be held at the Park Hotel, Сага, 
on July 20, has just been published. 

The directors regret that the annual meeting could not be 
held earlier, owing to the protracted negotiations caused by the 
financial position of the company. That position was fully 
explained to the shareholders at the extraordinary meeting 
held on July 2nd, 1906, when the shareholcers approved the 
Bill for enabling the company to raise £500,C00 of Prior Lien 
Debenture Stock, which Bill received the Moval Assent on 
August 4th, 1926. The undertaking has since June 151, 1906, 
been carried on by an arrangement with the consumers, under 
which they have paid prices for current supplied which have 
enabled the works to be kept going without loss. Every effort 
has been made to raise the further capital required to enable 
the company to complete the part of the undertaking then in 
hand, and to supply power to various collierics with which 
agreements had been made, and to others with which negotia- 
tions were in progress. Certain financial firms largely 
interested in the company were prepared, under the advice 
of the most experienced experts, to find the £500,000 though. 
necessary to put the undertaking on a sound footing, it 40.00J 
h.p. could be guaranteed under contracts for fitteen years. 
After long negotiations with the consumers, this was found 
to be impossible, and since then other schemes have been put 
forward in the interests of the shareholders, who will be 
asked to approve certain proposals at the extraordinary meeting 
to be held at the close of the ordinary meeting. 

The retiring directors- -Mr. Walter Stowe Bright MeLaren, 
Mr. Thomas Hugh Weyguelin, and Mr. William Walker Hooa 
—do not seek re-election, and the other directors, viz., Lieut.- 
General Sir Richard Heiram Sankey, K.C.B., R.E., Mr. Hugh 
Watts, and Mr. Henry Ruffer, have sent in their resignations. 
The chairman will also resign at the meeting. 

It will be necessary for the shareholders to appoint new 
directors, and the names of the following gentlemen who are 
willing to act will be submitted to the shareholders for their 
approval :—Westgarth Forster Brown, St. Mary Street, 
Cardiff, mining engineer; John Wilham Hutchinson, Trehafod, 
Glamorgan, colliery agent; William Cope, Bridgend, Glamorgan, 
barrister-at-law; William Gascoyne Dalziel, Clytha Park, 
Newport, Mon., colhery proprietor; Richard Thomas, Melin- 
gritith, Whitchurch, Glamorgan, tinplate manufacturer: 
Thomas Griffiths, Cymmer, Glamorgan, colliery agent; William 
Leonard Madgen. Sunnyside, 61 Christchurch Road, Streat- 
ham, London, S.W.; George Thomas Hutchinson, 24 st. James’ 
Court, Buckingham Gate, London, $.W.; Thoma’ O. Callender, 
Westheath House, Abbey Wood, Kent. 

The capital account shows that there have been issued 61,012 
ordinary £10 shares fully paid, the total amount paid up being 
£608,190, the difference being accounted for by calls in arrear. 
The total amount of ordinary capital authorised is £750,0C0, 
thus fleaving £139,880 unissued. Preference shares to the 
extent of £1,000.000 are authorised, but the whole of these are 
at present unissued. The loan capital consists of 6207.009 at 
5 per cent., out of 5250.000 authorised, and £813 5 per cent. 
prior hen debenture stock out of £500,000 authorised. The 
total capital received is thus £809,005. 

The total capital expenditure to December 51st, 1906, was 
5510.789 15s. 2d.; £1,786 15s. 2d. in excess ot the capital 
received. The total expenditure on works 15 2672.556 4s. 6d., 
including lands. £4.970 12s. 1d.; buildings. £157.975 15s. ; 
machinery, £254,228 2s. 7d.; mains, £214.180 1s. 14.; trans- 
formers, motor generators, &c., £58.094 18s. 6d.; meters and 
fees for certifying, 22.124 Os. 3d.; electrical instruments, &c., 
£162 15s. The cost of the Company's Acts of Parliament in 
1900, 1902, and 1506, and preliminary work in connection 
with obtaining contracts and flotation of the company, and 
cost of Carmarthenshire Electric Power Undertaking and Act 
of 1905, amounts to £78.856 4s. 114., and the cost of issuing 
capital, including underwriter's commission, at £59,617 5s. 

The total receipts amount to £20,540 05. 3d., and the expen- 
ditude to £42,690 6s. 6d., showing a loss of £22,150 6s. 3d. 
The loss on the previous year amounted to £28.886 (s. lOd.. to 
which has to be added £10,000 interest on debenture stock, 
and £10 16s. 10d. interest on prior lien debenture stock. 
Deducting £69 6s. 2d. interest received, the net debit balance 
is £60.978 4s. Gd. The cost of generation during 1906 was 


525.090 16s. 7d.: distribution, £5,034 19s. 6d.; rent, rates, 
and taxes, 52.862 1s. 4d.; management expenses, 
£10.752 13s. 2d.; law and parliamentary expenses, 


£549 12s. 114.; depreciation, £214 11s. 3d.3 special charges, 
£405 11s. 10d. 
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GLASGOW CORPORATION TRAMWAYS 


URING the twelve months ended May 31st, 1907, 

extensions amounting to over 7} miles of route 
(double track) have been added to the Glasgow Cor- 
poration tramway system, which, including leased 
lines, now comprises over 88 miles of route, serving 
a population of 1,050,000 persons. Certain alterations 
to the Whitevale depot, necessitated by the extended 
use of top-covered cars, have been completed, and 
the alterations to the Pinkston power-house buildings 
in connection with the switchboard extensions are now 
in progress, and it has been decided to install two 
additional 3,000 kw. turbo-generators. 

The total number of cars in stock is 780. and 100 
new cars, 70 of which will be provided with top covers, 
are in course of construction. The average car miles 
run per day per car were 101:2, and the average 
speed was 7:91 m.p.h. 

The increase in the traffic as compared with the 
previous year can be seen by the following figures : — 


Year ended 
May 31, 1907. 


Year ended 
May 31, 1906. 


Miles open for traffic (single track). 160°75 176:25 

Car miles run А > к 18,886,910 20, 350,367 
Passengers carried 208,059,833 224,063,098 
Receipts per car mile 10:34d. 10°47d. 


In addition to generating current for traction pur- 
poses, 1,644,868 units have been sold to the Corpora- 
tion electricity department. Allowance for this has 
been made in the figures for tramway costs given 
below :— 


Costs PER Car MILE (PENCE). 


Year ended Year ended 


Traffic erpenses— May 31, 1906. May 31, 1907. 


Salaries and wagesand bonus  ... 2:313 9:288 
Cleaniug cars and depot expenses 0:311 0 328 
Cleaning, one and sanding 
track m et Е 0:050 0:051 
Ticket check 0:122 0:123 
Uniforms 0:134 0:064 
Miscellaneous 0:031 0:036 
2:961 2:890 
General expenses— 
Salaries and wages.. 0:085 0:083 
Rent, rates, and taxes : 0:594 0:510 
Insurance, law, and Parliamen- 
tary expenses, &c. 0:307 0:314 
Miscellaneous .. 0:061 0:076 
1:047 1:023 
Repairs апа maintenance— , 
Permanent way 0-838 07152 
Electrical equipment of line... 0:092 0-090 
Cars .. es 0:228 0 280 
Electrical equipment of cars  .. 0:162 0:210 
Buildings and miscellaneous 0:123 0 108 
1:443 1:440 
Power expenses— 
Fuel . js 0:136 0:161 
Oil waste, water and stores 0-019 0:024 
Salaries and wages : 0:116 0:108 
Repairs and maintenance 0:075 0:056 
dnd 0:369 
Total costs, excluding ——- 
capital charges ... 5 5797 5:721 
Rental of leased lines “0: 194 0:115 
Interest... - 0:696 07152 
Sinking fund ... 0-614 0:58 
Income tax  ... 0:155 0:117 
Balance of Parliamentary expenses 
written off 0:036 0:083 
Payment to ** common “good ” fund.. 0:318 0:413 
Depreciation and permanent way 
renewals funds : 2:031 1:986 
Special depreciation fund 0:106 0:531 
Total costs, including 
capital charges ... 9:880 10°306 


It will be observed that although the trafhe and 
general expenses have somewhat decreased, there have 
been increases in the power costs and the capital 
charges, with the result that the final figure for total 
costs per car mile, including capital churges, is in 
excess of that for last yer The total working 
expenses amounted to £485,256, and the receipts from 
all sources reach the figure of £899,352 (including 
£3.510 for interest on surplus revenue) Of the 
balance thus given, £9,953 was required for rental 
of leased lines (Govan and Paisley districts); interest, 
sinking fund, and income tax absorbed £63,769, 
£49,777, and £9,932 respectively, and £6,978 was 
written off as balance of Parliamentary expenses. 
£35,000 was contributed to the Glasgow Corporation 
‘common good ’’ fund, and £168,408 transferred to 
depreciation and permanent way renewals fund, and 
£45,000 to a ''special'' depreciation fund, so that 
finally a surplus of £25,279 remained, which was 
carried to reserve. 

The following is an analysis of the net capital 
expenditure. as at May 8156, 1907, after deducting 
amounts set aside to meet renewals and deprecia- 
tion : — 


Permanent мау ; £651,042 
Electrical equipment of line 427,686 
Land .. 136,222 
Buildings and ‘fixtures 256,718 


Power station and sub- stations 230, 966 


Cars .. T s 170.594 
Klectrical equipment of cars 115,874 
Miscellaneous.. 35,702 

£2,024, 807 


The following tables show the amount of power 
generated and supplied from the station, and the costs 
in pence per unit :— 


Units issued per traction load at sub-station bus bars. 22,487,336 
», used in sub-stations, depots, &c. ... 1,731,330 
d , at power-station 1,100,620 

, 5014 to electrical department— 
High tension P 1,545,940 
Low tension : 98,928 
„ lost in transmission and conversion 2,689,524 
Total units generated 29,653,678 


The number of units used per car. mile were 1°23. 
The maximum load on the station was 9,486 kw., 
or, exclusive of load supplied to electricity depart- 
ment, 8.139 kw., giving a load factor of 85:6 per cent. 
on the total load, or 392 per cent. on the traction 
load only. 


Power COSTS PER UNIT SUPPLIED (PENCE). 


Year ended 
May 31, 1907. 


Coal. " те i 0:130 


Oil waste, water, and stores 0-019 
Salaries and wages 0-088 
Repairs and maintenance— 
Generating station 0:034 
Distributing system 0:024 
Total works costs 0'295 
Proportion of rent, rates and taxes 0 043 
з general expenses .. 0:010 
Total costs, excluding capital charges... 0'348 
Interest Я 0:309 
Sinking fund 0:227 
Depreciation 0:172 
Total costs, including capital charges... 1:056 


Canadian Electrical Exhibition.— Ап electrical exhibition is to 
be held at Montreal in September. The exhibition space avail- 
able amounts to about 16.8C0 square feet. Most of the large 
Canadian electrical firms will be represented. 


Jery 18, 1907. 
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ELECTRICAL DEVELOPMENTS IN MAURITIUS 
By G. McAlpine (late Electrical Adviser to the Government of Mauritius) 


AURITIUS is an almost forgotten Island Colony 
in the Indian Ocean; it lies within the southern 
tropics, and 1,300 miles east from Natal; its area is, 
roughly, 700 square miles, its formation is volcanic, 
and its topography in general very mountainous. 
The» are à number of rivers, commonly flowing in 
deep ravines with numerous waterfalls; while the rain- 
fall on the principal watersheds is very high, ranging 
from 100 inches to as much as 200 inches in excep- 
tionally wet seasons. 
The staple industry of the Colony is cane sugar; 
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Fic. 1.—ТнЕ 1,000 rr. FALLS oF THE TAMARIND RIVER. 


and practically the whole of the production is exported 
to India. The population is, roughly, 400,000, so 
that the density is about 570 per square mile, as much 
as that of many of the most densely populated 
European countries. This population is principally 
Indian or of Indian descent; in addition, there is 
a considerable remnant of the at one time numerous 
negro population, and a large proportion of mixed 
European and negro blood. The actual white popula- 
tion is quite small, although larger than in any other 
tropical. Colony. 

It is therefore, perhaps, not so surprising that the 
application of eleetrical scienee in the Colony has pro- 
ceeded very slowly: life in the tropics does not call 
fo any large amount of artificial light, especially 
when. as in Mauritius, the whole population retires to 
rest at 9 p.m. ; and it is only within recent years that 
the sugar industry has been compelled by competition 
and a falling market to look out for all possible 
ünprovements in machinery and methods. 

The first attempt at publie electrie light supply was 
made about the year 1805 at Curepipe. the modem 
residential town of the island. A small steam plant 
was installed, and alternating current at 1,000 volts 
distributed by overhead wires to small transformers 
hung from the poles. The transformers were of 
Brush manufacture; and it is impossible to proceed 
lere without remarking that this plant, like so much 
of the machinery manufactured in early days. was of 
excellent quality, and for twelve years stood the strain 
caused by continuous and excessive. overloading and 
all the rigours of a wet tropical climate. 

For various reasons the undertaking was not 
attended with good fortune; an attempt to use meters 
ended in failure, the meters not being capable of 
withstanding the trials of tropical climate plus native 


labour. The price of coal was £2 per ton or more: 
and this, coupled with a load-factor of less than 10 
per cent., meant very high works costs. About the 
year 1900 a producer plant and 100 h.p. Crossley gas 
engine were installed, but the gas engine proved too 
much for the local skill available, and after a brief 
but noisy career it also was given up in despair. The 
situation was simplified by the fact that the gas pro- 
ducer plant had in the meantime mostly turned into 
red rust. 

Hence it eame about that in 1901 the Company 
was dissolved and a new Company formed under the 
wing of the financial house of Regnard; and it was 
resolved to develop the water-power of the Tamarind 
River, some six miles from the town of Curepipe. 
These falls aggregate 1,000 ft. in a distance of less 
than one mile, and in many ways constitute an almost 
ideal water-power. Fig. 1 is a view of the falls, 
but hardly does justice to the size of the 1.000 ft. 
canyon into which the river plunges in a series of 
seven leaps. The flow of the river is naturally a very 
variable quantity. but calculations made upon a con- 
servative basis show that with but little expenditure 
upon storage works a flow of 1,000 cubic feet per 
minute could be depended upon even in the driest 
year. This represents practically 1.000 kilowatts upon 
a 24-hour basis. 

Great diffieulties were encountered in the installa- 
tion of the original plant. The pipe track almost 
immediately descended the face of a vertieal cliff and 
for some hundreds of yards was carried on wooden 
trestles supported from the side of the river gorge; 
then for one-third of a mile a canal was cut in the 
side of the canyon. From the end of the canal the 
pipe-line continued down hill for 2,000 ft.. in many 
places descending slopes of voleanie débris at an angle 
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Fic. 2.—Cnoss Section or A.E.G. 6,000 Уот SWITCHGEAR. 


of 45°. The transport of pipes. &c., to the site proved 
most troublesome and expensive, the canyon sides 
and adjacent slopes being covered with dense tropical 
scrub. 

For this same reason the size of the units chosen 
was limited to 250 kw., the original plant consisting 
of a 250 kw. A.E.G. alternator. coupled to a Voith 
turbine. To lower this machinery from the edge of 
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the canyon to the power-house, 1,000 feet below, 
proved a very costly and difficult job. An aérial cable 
was erected, together with the necessary lowering 
gear, and down this most of the machinery was 
safely lowered. But when the heavy rotor started 
on its journey the lowering rope for some reason 
snapped. the carriage jumped the cable, and the 
rotor plunged down several thousand feet cf alter- 


Fic. 3.—New Dam on THE: TAMARIND RIVER. 


nate cliff and jungle into the river bed below. 
Needless to say, a wire to Europe was the immediate 
result, and three months afterwards the second rotor 
survived its perilous descent and in due course com- 
menced to work. 

The original switehgear installed was also supplied 
by the A.E.G., and is shown in Fig. 2. The trans- 
mission line from the power-house to Curepipe is 
about six miles long, and three-phase eurrent at 6,600 


Fic. 4.—INTAKE or NEW CANAL. 


volts 50 periods is transmitted to transformer sub- 
stations situated at the principal centres of demand. 
The lighting distribution is also effected by overhead 
wires erected along the principal streets; the pres- 
sure of supply is 230 volts between phases, and the 
neutral point of the transformer secondary 15 per- 
manently earthed. 
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Street lighting is effected by incandescent lamps 
fixed to the poles, and the charge for this supply, as 
for private lighting, has been fixed at a contract rate. 
Meters have been found unsatisfaetory for the climate 
and unsuitable for the great number of small con- 
suiners who constitute the major portion of the light- 
ing load. The rates charged by the Company average 
Is. 4d. per 10 candle-power lamp per month of un- 
limited use, and at this price, which is equivalent to 
about 4°5d. per unit, it is found possible to compete 
with lighting by oil, which is the only other illuminant 
in use in the island. 

The Company in 1904 obtained a concession from 
the Colonial Government to supply electrical energy 
for all purposes within the area comprised in a circle 
of 6 kilometres radius from the town of Curepipe. 
This area includes the principal up-country residential 
hill-stations and а considerable number of sugar- 
mills, aloe-fibre factories, &c., which may furnish a good 
market for power in the future. The undertaking has 
had its full share of mishaps and misfortunes; at first 
great trouble was experienced from the high pressure 
insulators breaking down; and this was only cured by 


Fic. 5.—ENp or CANAL AND COMMENCEMENT OF PIPE-LINE. 


replacing them entirely by insulators of better quality. 
Then trouble was frequently caused by rocks falling 
upon the pipe-line; and the canal suffered greatly 
from the effeets of cyclonie rains. 

This latter trouble became so chronie that in the 
year 1905 it was decided to build a new canal on 
higher ground in a more accessible position; and 
accordingly a new dam was commeneed just above the 
head of the falls. "This dam is seen in Fig. 3; it is 
10 ft. in height, and forms a pool from which the new 
canal has its intake. The intake and canal are shown 
in Fig. 4; the canal has a length of nearly one mile, 
and in many places was blasted out of the solid lava. 
In some places the depth of the cutting is 20 ft. ; and 
as the angle of the sides is 459 considerable excavation 
was required. Luckily the Indian coolie labour avail- 
able is specially adapted to this class of earthwork, 
and the actual cost of construction came out very 
low. 

A new 2,000 ft. pipe-line is being supplied bv a 
British Company, and this extends from the settling 
pond at the end of the canal to the power-house, the 
actual head being 1,000 ft. The end of the canal and 
the commencement of the pipe-line is seen in Fig. 5. 
A new turbine and alternator are also to be installed ; 
the turbine is by Escher, Wyss and Co., of Zurich, 
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and is of the Pelton type, as shown in Fig. 6. It 1s 
fitted with a governor of the hydraulic relay type 
which is capable of shutting off the water supply to 
the nozzles in one second, at the same time opening 
a by-pass in order to prevent shocks in the pipe-line; 
the by-pass is then slowly closed. The alternator is 
one of the Westinghouse Company's standard manu- 
facture, 250 kw. size, 8-рһаѕе 6,600 volts at 50 periods, 
directly coupled to the turbine by a Zodel-Voith 
dexible coupling. The exciter is carried on an exten- 
sion of the end pedestal and the rotor shaft. The 
addition to the switehboard at present comprises a 
new high-tension generator panel, also supplied by 
the Westinghouse Company. This is shown in Fig. 7 
aud will be seen to be fitted with the usual generator 
regulating and controlling gear; the high-tension oil 
switch will be fixed to the rear of the switchboard, 
and operated mechanically in the usual manner. 

In the near future it is intended to put in step-up 
transformers and raise the pressure to 22,000 volts 
in order that economical transmission may be effected 
to all parts of the Colony. The sugar-mill proprietors 
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| Fic. 6.—450 H.P. PELTON Type TurBINE ron 950 rr. 
WorKING HEAD. 


are displaying great interest in the use of electricity 
for driving their auxiliary machinery, and the 
Company propose to charge from 5 to 10 cents (‘83 
to 1°66d.) per unit for electricity supplied for power 
purposes. At this price there should certainly be 
ample opportunity for business, and it is to be hoped 
that British manufacturers may secure some share 
in this development when it comes. 

The Government of Mauritius have lately had under 
consideration the question of electrifying their steam 
railways, as also the use of electricity for the Railway 
Workshops, Sewage Pumping Station, and other 
plaees. From what has been said it will be seen 
that the cost of steam power in Mauritius is very 
hich, and sooner or later the use of electricity for 
the railways and general industrial purposes is inevit- 
able. Тһе water-power of the island, if developed, 
would suffice for most of the existing requirements, 
although steam-driven stations may be necessary in 
the future. It is very probable that the rather un- 
certain financial prospects of the Colony are in large 
measure responsible for the disinclination of the 
Government to sink any further capital in the rail- 
ways: although it has been shown that on certain 
sections of the svstem the economy to be effected 
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by electrification would be quite considerable from the 
beginning. 

Another Company, known as the Mauritius Hydro- 
eleetrie Company, commenced Operations in the vear 
1901. They obtained a 15 years’ concession from the 
Government for the supply of electricity to the vil- 
lages of Moka, Rose Hill, Beau-Bassin, and Quatre 
Bornes; and commenced in a small way by developing 
the power of the Moka river, where at one point there 
is a fall of about 150 ft. Here they built a power- 
house, shown in Fig. 8, and installed a 100 h.p. 
turbine coupled to а 60 kw. General Electric Com 
pany (America) alternator which generates single-phase 
current at 2,200 volts 60 periods. Distribution is by 
overhead wires carried on wooden poles, which also 
carry the transformers. The secondary distribution is 
also by overhead wires at 110 volts pressure. 

This Company hold a number of contracts with the 
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Government for the lighting of various Government 
institution, prisons, asylums, railway stations, and 
also the Governor's country residence at Reduit. 
Meters have been tried and abandoned, and at present 
a contract rate prevails which works out to an 
average of about 2s. per 10 candle-power lamp per 
month. The villages contain large numbers of 
Chinese shopkeepers, who sell, among other things, 
oil, candles, and kites; and the little boys of the 
community appear to have a passion for kite-flying. 
Hence it frequently happened that the numerous kite- 
strings fouled the overhead wires, and very often 
eaused more or less extensive stoppages of supply. 
Naturally, upon such occasions there was much trade 
in oil and eandles, which fact John was not slow to 
notice; and it will not be difficult for anyone who 
has read Bret Harte to understand how, as time went 
on, kite-flying became the sport of every child large 
enough to run about the streets. In the end, however, 
the police succeeded in stopping this little trouble. 

[n 1905 the Company decided to extend their plant 
and at the same time inerease their area of supply 
in order to give power to certain aloe-fibre ирен 
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situated near the coast. They accordingly obtained 
powers from the Government for the area in question ; 
and as the site of their original power-station was not 
large enough to allow of extension, they excavated a 
chamber for the new generating plant in the cliff 
alongside the river, somewhat below the point shown 
in Fig. 8. This underground power-house is shown 
in process of excavation in Fig. 9. 

The additional plant installed in this room includes 
a new 100 h.p. turbine by Gilbert Gilkes and Co., 
coupled to a 75 kw. single-phase alternator by the 
General Electrice Company. The motors used at the 
aloe-fibre factories will be single-phase of both British 
and American manufacture. 

The capital of Mauritius is Port Louis, which is 
also the only port of the Island; and is a city which 
has obviously seen better days. Owing to the ex- 
tremely unhealthy climate the whole of the white 
population has, in recent years, migrated to the up- 
country villages: so that the present population of 
50,000 is almost entirely Asiatic or Creole in descent 
and character. The Municipality in 1905 obtained 
powers to establish an electrical plant principally for 
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The Aet of the Mauritius Government which regu- 
lates the use of electricity within the Colony has been 
modelled upon the British Electric Lighting Acts: 
and regulations have been drawn up based upon the 
Board of Trade regulations for this country. The 
necessary modifications as regards the use of overhead 
wires, &C., as necessitated by Colonial conditions, Were 
embodied in these regulations. The policy of the Act 
is to grant no monopolies, but a licence for any 
granted area may be obtained for a period of 20 vears, 
during which time, however, competition may be 
allowed. Upon each licence a tax is levied; and this 
is calculated at the rate of Rs. 5 (6s. 8d.) per annum 
per kilowatt of maximum demand recorded. This 
applies to a lighting load only; if a plant is used for 
power supply in addition the tax will be double the 
above figures. On the other hand, if the generating 
station be worked by steam, oil, or gas engines, the 
tax is reduced 50 ner cent. 

In concluding this article it might be of advantage 
to refer to the extremely low standard of workman- 
ship prevailing in Mauritius as regards wiring. Owing 
to the absence of any skilled class of suitable workmen, 


Fic. 8.—Power-HOUSE or Mauritius Hypno-ErLECTRIC 
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street-lighting purposes, the system then in use being 
either oil or nothing. 
Work was commenced on the development of the 


water-power of the Grand River Northwest, where 
in the distance of about one mile 80 ft. fall is 
obtained. The river. as is usual with Mauritian 


rivers, flows between perpendicular lava walls; so the 
pipe-line is carried on a ledge constructed on one 
side of the river bed. The power-house is built at a 
place where the valley broadens out considerably, and 
just above a dam construeted in connection with the 
municipal waterworks. A twin type turbine of 100 
h.p., manufactured by Gilbert Gilkes and Co., and 
coupled to a 75 kw. single-phase alternator by Johnson 
and Phillips, is installed, together with the necessary 
switchgear. 

The current is transmitted at 5,000 volts through 
four miles of overhead line to a sub-station in Port 
Louis, where the pressure is reduced to 220 volts for 
distribution to the principal streets for publie lightine 
purposes. The only other electrical installation of any 
size is that of the Government railway station in Port 
Louis. Here. on account of the necessity for night 
work during the crop season, it was necessary to instal 
an are lighting installation for the warehouses and 
goods yards. Thirty Crompton are lamps and 50 
incandescents are employed, and supplied at 220 volts 
from an E.C.C. dynamo driven by a Hornsby oil 


engine. 
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the wiring is mostly done by Indians; but since every 
engineer of experience knows what marvellous work 
is possible without any immediately noticeable bad 
results, it may perhaps be better not to go into 
details. The wiring of dwelling houses being a private 
matter, the Government does not impose regulations ; 
and as fires have been of infrequent occurrence, the 
fire offices are quite indifferent to the subject. 

In conclusion, the writer has to thank Messrs. 
Gabriel Regnard, Maurice Pitot, and the officials of 
the Curepipe Company for information freely given 
towards the preparation of this article. Thanks are 
also due to Mr. Gaston Regnard for the loan of the 
principal photographs of the works in Mauritius. 


The ** Journal.’’—The number just issued of the Journal of 
the Institution of Electrical Engineers contains the proceedings 
of the London meetings at which papers were read on “Rail 
Corrugation," by Mr. J. A. Panton, and *'' Flexibles, with Notes 
on the Testing of Rubber,” by Prof. A. Schwartz; a selection 
of papers and discussions from the local sections, including two 
papers on train lighting, by Mr. J. Denham (Cape Town) and 
Mr. H. Henderson (Newcastle) ; two papers read at Glasgow on 
the business organisation of electricity supply undertakings, by 
Messrs. D. Denholm and R. В. Maccall, and Mr. С. W. Worrall's 
paper on magnetic oscillations in alternators, read at Man 
Prof. Kapp's original communication on a method of 
plotting the hysteresis loop for iron also appears in this number, 
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which concludes with the revised wiring rules of the Instituticn. 
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REVIEWS OF BOOKS 


A Handbook ої Wireless Telegraphy. By James 
Erskine Murray, D.Se. 322 pp. 8) in. x 5} in. 
131 illustrations. (London: Crosby, Lockwood & 
Sons.) 10s. 6d. 


Гніѕ handbcok of wireless telegraphy is not 
enevelopiedic,'" says the author in his preface, nor, 
on the other hand, is it a simple expositicn for the 
benefit of the uninitiated, but, in fact, it is a well- 
constructed treatise that will be found full of informa- 
tion for experts even, and will vet be eminently read- 
able by those whose interest in wireless telegraphy is 
mainly scientific. In view of the host of books cn 
wireless telegraphy that have already appeared, it 
would not seem possible that this last recruit could 
strike any new vein; yet we find ourselves bound to 
congratulate the author of this work on the criginality 
of its conception, and the freshness of its treatment. 
The book has been planned with a free use of that 
quality so lacking in most technical volumes, scientific 
imagination. This feature of the volume is well exhi- 
bited im such chapters as that on theories of trans- 
mission, and that on '' world-wave telegraphy,” which 
will be read with fascination, if not with perfect aequi- 
ехсепсе. by every one. Of course, it is not to be sup- 
posed that these chapters or this way of writing a 
technical bcok will be approved by all; for drab fact, 
without апу of the colour of speculation, is considered 
by many to be the only correct thing in applied science. 
And. to be candid, we think that Dr. Murray sometimes 
does probably take such dreams of '' world-wave tele- 
sraphy. ` as these of Mr. Tesla, a little more seriously 
than the facts so far accumulated warrant. The inclu- 
sion of this speculative matter is often only justifiable 
by the consideration that it is stimulating to thought 
and. perhaps, also to discovery and invention. 

It might be. expected that the author's aforetime 
associnticn with the Marconi Company would have 
biassed him: where matters of precedence come under 
discussion. | It is pleasant to find then, that questions 
oi priority are purposely left to ''historians and 
lawvers. ^ His former connection with the Marconi 
Company has enabled the author to give an authori- 
tative account of the birth and growth of that curious 
receiving transformer called the '' jigger,” and to put 
forward a theory of the instrument. To us the theory 
seers Weak, although it does carry the recommenda- 
пеп that. vears ago, it led the author to that extra- 
«пату mode of winding which is the most noticeable 
feature of the jigger. Here we are reminded that the 
author has ventured to introduce a new term into the 
language of wireless telegraphy, a term that signifies 
“a damped train of electric oscillations of a frequency 
af the same order as is employed in wireless tele- 
тарнх. This is the word jig. Such a term weuld 
undoubtedly be useful, and the very inelegance of the 
vord proposed may commend it favourably to wireless 
‘perators. who will in turn impose it on the rest of 
the wireless world. 

The last two chapters of the book are the ones we 
fod most fault with. One, on adjustments, electrical 
measurements, and fault-testing, is all too brief. It 
is, besides, out of date, and affords а very imperfect 
idea of the electrical measurements really carried out, 
and the adjustments necessary, at a modern syntonic 
station. In short, most of what appears in these chap- 
ters is academic, and out of touch with practice. In 
this chapter and the next-—which consists of the caleu- 
lation of a syntonic wireless telegraph  station—one 
hoped to find aceurate descriptions of how, exactly. 
calculations and designs are given practical ferm in one 
or two of the principal ‘systems '' of wireless tele- 
zraphy. But as in all the other books on wireless 
telegraphy one can call to mind, a reader may finish 
the boek with only the very vaguest notions of the 
size. weight, and electrical dimensions (such as 
nuniber of turns, &c.) of those parts of a wireless sta- 


tion which are usually concealed in serewed-up cases. 
Our author might, with advantage, have attempted to 
make his reader feel that they had handled the various 
principal pieces of apparatus as designed and con- 
structed by the principal companies. The last chapter, 
on the calculation of a svntonic wireless station, mav 
have seemed to the author to have furnished, in some 
degree, the matter just asked for; but this chapter, in 
our opinion, will not be of real service except to those 
already possessing a sound knowledge of practice. 

The work is most carefully written, and is clearly 
printed and illustrated, and constitutes a very inter- 
esting and informative presentment of wireless tele- 
graphy. 
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Dynamo and Motor Attendants and their Machines. By Frank 
Broadbent. Fifth edition. 136 vp. 74 in. by 43 in. б, 
illustrations. (London: Sydney Rentell and Co.) 1s. 6d. 


THE title of this little work might lead one to suppose that it 
dealt chiefly with the characteristics of dynamo and motor 
attendants, whereas, as a matter of fact, it refers to this class 
of workmen but indirectly, and gives sixteen chapters princi- 
pally devoted to the working peculiarities of small dynamos 
and motors. Chapters 11., IlI., and 1V. deal with the elemen- 
tary principles underlving the action of dynamo-electric machin- 
ery, and the author exhibits a happy choice of simple words and 
expressions which suftice to make this always somewhat abstract 
subject clear without being misleading. It is quite a relief 
not to find, in a book of this character, our old friend the 
water analogy dragged in to do service once again. Consider- 
able space is given to descriptions of methods of manufacture 
and types of machinery, which are now obsolete, but perhaps 
this 1s no objection in a book which should find its greatest 
field of usefulness among the attendants of isolated installations 
throughout the country, many of which employ machinery of 
quite a respectable age. 

Under the head of brushes, on page 23, it is stated that 
"these are usually made of copper or brass wire or gauze.” 
This was true, no doubt, ten years ago, but it is a questionable 
statement in these days of universal carbon brushes. On page 
24, also, it is stated that copper brushes will carry about 140 
amperes per square inch; and that, therefore, to collect a 
current of 140 amperes a brush two inches by 4 inch section 
would be required. Again, it is questionable whether brushes 
approaching this section would be found on any modern machine 
which collected 140 amperes per brush. 

The chapter which deals with belt and rope driving is parti- 
cularly good, and shows that the author has evidently had an 
extensive first-hand experience in matters of this sort. The 
chapter on faults and breakdowns is also very good and ex- 
haustive : if the attendant reads and thoroughly assimilates all 
the information and advice therein given, he should be prepared 
to deal with any trouble as soon as it appears, or, better still, 
prevent its appearance. The book is undoubtedly one which 
could with advantage be placed in the hands of all intalligent 
men who are responsible for the working and care of dynamos or 
motors. 
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Manchester Section of the Institution of Electrical Engineers, 


Papers and Discussions, Session 1906-1907. 528 pages. 8; in. 
by 5! in. (Manchester : The Institution.) 6s. 
Tue Manchester Section of the Institution of Electrical 


Engineers have now, for the first time, issued the papers read 
during the session, together with full reports of the discussions 
thereon, as a bound volume. During the session 1906-1907, a 
number of important papers were read at the meetings of the 
section, all of which have been already printed in full or in 
abstract in our columns. As all these papers have not been 
printed in the Institution journal, many members of the Insti- 
tution, including those outside the Manchester Section, will be 
glad of the opportunity of acquiring a copy of the complete 
collection. The following papers are included, in addition to 
Mr. T. L. Miller's Presidential Address :—'' Rotary Converters 
versus. Motor Generators," by Miles Walker; ‘‘Cheapened 
Methods of Electrical Distribution," by J. H. C. Brooking: 
“Magnetic Leakage and its Effect in Electrical Design," by 
W. Cramp; “Large Gas Power Plants," by С. E. Douglas: 
“Magnetic Oscillations in Alternators and their bear- 
ing upon the Design," by G. W. Worrall; “Some New 
Fly-wheel Storage Systems," by A. P. Wood; ‘Breakdowns of 
Electrical Machinery," by Ll. Foster: “А New Type of Induc- 
tion Motor," by L. J. Hunt; and ‘The Experimental Deter- 
mination of the Losses in Motors," by C. F. Smith. 
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By R. Livingston Fernbach. 208 pages. 
(London: Archibald Constable and Co.) 


Glues and Gelatine. 
74 in. by 5 in. 
10s. 6d. 


Охе would hardly have thought it possible to write a book of 
this size upon the somewhat limited subject of glues and gela- 
tines, but a perusal of this volume very soon shows that the 
subject, although perhaps limited, is by no means a simple one. 
The manufacture of glue appears to be one of those industries 1n 
which tradition and empirical rule still remain supreme, and yet 
forms illustration of what perfection of product may be attained 
bv the elementary process of groping in comparative darkness for 
several centuries. In this connection it is interesting to note 
that German manufacturers, in spite of their general superiority 
in chemical industry, make a poor showing when it comes to 
glue manufacture in competition with the rest of Europe for 
the American market. French glue appears to have an excellent 
reputation, especially in the higher grades, while for average 
qualities the author places British glues among the best. 

The work purports to be a practical treatise on the testing 
and examination of glue and gelatine, the author evidently con- 
sidering that the great divergence between theory and practice 
in the manufacture of glue renders futile any attempt to treat 
the latter subject in a scientific manner. The volume includes 
chapters on the ''Selection of Glues for Various Industries," 
“ How Glue should be Used," and a chapter devoted to manu- 
facturing recipes for a number of special glues, cements, &c., 
which cannot fail to be of value to all those who have occasion 
to use glue in any shape or form. 

The printing is clear, the paper is good, the English is 
English and not American, and it is quite obvious that the 
author is a practical man thoroughly conversant with his subject. 


—  ————————— 


Agglutinants of all Kinds for all Purposes. 
267 pp. 84 in by 5} in. 
Co.) 6s. 


THe comprehensive title of this work is amply justified by its 
contents. It contains no less than 508 recipes, nearly all of a 
technical and workshop character, and in addition there is a 
chapter devoted to brief descriptive notes on Ше principal 
materials used in their preparation. 

The volume is divided into seven chapters, in which the recipes 
are grouped according to the trades wherein they are mostly used. 
Electrical engineers should find the book quite useful, in spite 
of the fact that electrical engineering is no longer largely char- 
acterised by red sealing-wax and varnish. A contents might 
with advantage have been added, although its absence is partly 
compensated by the presence of an exhaustive index. 


By H. C. Standage. 
(London: Archibald Constable and 


PROPOSED AMERICAN CODE OF 
ENGINEERING ETHICS 


A T the recent convention of the American Institute of Elec- 
1 \ trical Engineering a committee consisting of Dr. S. 8. 
Wheeler, Dr. C. P. Steinmetz, and Mr. H. W. Buck presented 
a report embodying a proposed code of engineering ethics. The first 
portion of code, which is printed in full in the Electrical. World 
(New York), deals with general principles and attempts to put 
into words some of the most obvious ideas of right and wrong. 
Amongst other things it is emphasised that the engineer should 
consider himself personally responsible for the character of all 
enterprises with which he is connected, however small the part 
which he plays in them. 

The second section of the code is entitled “Relations of the 
Electrical Engineer to his Employer, Customer, or Client." The 
rule is laid down that no electrical engineer may accept commis- 
sions, either directly or indirectly, from other parties dealing 
with his principals. and it is emphasised that electrical en- 
gineers in a position to decide on the use of inventions, 
apparatus, &c., should not be financially interested in their use, 
unless this is clearly understood by the client. The next 
clause states that “electrical engineers should not accept 
employment while financially interested in a rival concern, except 
upon the express permission of both parties, and that a consult- 
ing engineer permanently retained by a party should notify other 
prospective employers of this atfliliation before entering into 
relations with them." Permission is, however, given to a con- 
sulting engineer, ‘to advise rival concerns when not exclusively 
retained by one side provided that care is taken that the interests 
of the parties do not contlict in the particular matter handled.” 
In the concluding clause in the section, attention is drawn to 
the desirability of fully defining at the outset of anv work the 
exact extent of the engineer's responsibility; for example. “ап 
engineer should not be held responsible for the unsatisfactory 


performance of a plant resulting from defective apparatus fur- 
nished, unless he has undertaken to include this subject.” 

The section of the report relating to “Relations of the elec- 
trical engineer to the ownership of the records of his work,” 
raises more delicate points. The more important clauses are 
given in full below :—'*1f in executing his work, the electrical 
engineer uses data or information which are not common and 
publie property, but which he receives, directly or indirectly, 
from his employer, or if the problem solved by the engineer 
is met in the pursuit of his work for his employer. and is not 
of such character that his attention would have been directed to 
it regardless of his relations to his employer, the product of his 
work, in the form of inventions, plans, designs. &c., are not his 
private property, but the property of his employer. though the 
engineer may be entitled to special remuneration for such inven- 
tions, &c. 

“If in the execution of the work the engineer uses only his 
own knowledge or data or information which are public property 
by prior publication, &c., and receives no engineering data from 
his employer or customer, except performance specifications, the 
results of the work, such as inventions, plans, designs, &c., are 
the private property of the engineer, and his employer or cus- 
tomer is entitled to their use only in the specified case. 

"When an engineer or manufacturer builds apparatus from 
engineering designs supplied to him by his customer, the designs 
remain the property of the customer, and should not be duplicated 
for other customers without express permission. When the 
engineer or manufacturer and his customer are jointly to work 
out designs and plans or develop inventions, a clear understand- 
ing should be arrived at before the beginning of the work regard- 
ing the proportionate rights of ownership in any inventions, 
designs, &c., that may result, since in such case both parties 
should be considered to have rights therein. 

“Апу engineering data or information which an electrical 
engineer obtains, directly or indirectly, from his employer or 
customer, or which he creates as a result of such information, 
must be considered by the engineer as confidential: and while 
the engineer is justified in using such data or experience in his 
own practice as going towards his education, the publication 
thereof without express permission is improper, as is also its 
use in producing for other parties work that is characteristic 
of the original customer or employer. 

“Designs, data, records, and notes made during his engage- 
ment by an engineer employed under permanent engagement, 
and referring to his work, are his emplover’s property. The 
same matter in the case of a consulting electrical engineer are 
the property of the consulting engineer.” 

The section on the relations of the electrical engineer to the 
general public relates largely to the attitude to be taken up 
towards the Press. The engineer is enjoined to avoid contro- 
versies on technical subjects in the general papers, and to reserve 
all such matters, together with first announcements of inventions 
and other engineering advances, for the technical Press and 
engineering societies. Another clause in this section reads as 
follows :—''In giving expert testimony before judicial bedies, 
the electrical engineer should confine himself to brief and clear 
statements on engineering or historical facts. He should. not 
give personal opinions without so expressly stating. and should 
avoid pleading on one side or the other.” 

The two most important clauses of the succeeding section, 
which deals with the relations of the electrical engineer to the 
engineering fraternity, are given below :— 

“Where engineering work is in charge of an electrical en- 
gineer, no other electrical engineer should undertake the work 
except on request or in co-operation with the electrical engineer 
who had charge of the work before, unless the latter’s connec- 
tion with it has already terminated. 

“An electrical engineer in responsible charge of work should 
not permit other engineers or non-technical persons to over-rule 
his electrical engineering decisions. If this is done and per- 
sisted in, he should, as soon as it is practicable, withdraw.” 

The concluding section defines the terms ''electrician,"" ‘‘elec- 
trical engineer," and “consulting electrical engineer,” as 
follows :—‘'The title ‘electrician’ should be applied. to. those 
having practical training sufficient to enable them to carry on 
intelligently certain classes of electrical work, such as the 
installation of electric lamps, signalling systems, and the opera- 
tion of small electric plants. 

“The title ‘electrical engineer’ should be applied only to 
graduates from the electrical engineering schools of universities 
of recognised standing. and such men as possess an equivalent 
knowledge of electrical engineering. 

“The title ‘consulting electrical engineer’ should be applied 
only to those electrical engineers who possess such knowledge 
and experience in electrical engineering as would qualify them 
to full membership in the American Institute of Electrical En- 
ціпеегѕ. 


Ју 18, 1997. 
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RAILWAY ELECTRIFICATION PROPOSALS IN ITALY 


INCE the Italian Government took over the rail- 

ways in that country the shortcomings of the 
service have produced a general and well-founded dis- 
satisfaction. It does not appear that the Govern- 
ment administration is less efficient. than that of the 
railway companies, but very naturally the latter 
bodies spent no more than they were compelled to 
upon maintenance or new rolling-stock whilst they 
were within measurable distance of compulsory pur- 
chase, and the Government took over the undertaking 
in a distinctly starved condition. The growing indus- 
tries and prosperity of Italy, especially of the northern 
provinces, make continually increasing demands upon 
railway resources, and very serious delay and con- 
vestion has. been prevalent for а long time. The 
Government has had a great deal of leeway to make 
up. and is still a long way from overtaking the require- 
ments of the traders. The passenger service suffers 
шашу, and there is а widespread public demand 
that the Government shall do something to effect 
an improvement, and shall do it quickly. The publie 
Itnpatience demands electrification of the whole 
systern, and it is supposed that the remedy will cure 
all existing evils. 
Ап incidental reason for this view is to be found 
in the fact that, Italy producing no coal, all the 
railway fuel is imported. A very large proportion of 
it is Welsh coal. The idea of replacing this expen- 
sive import by native water-power appeals at once to 
the patriotism and the pocket of the Italian. 

There are also physical circumstances which favour 
the electrification of some of the railways, especially 
in the north. Long tunnels are frequent, and the 
ventilation of some of them presents great difficulty. 
The asphyxiation of trainmen is not. unknown, and 
passengers are warned to keep the carriage windows 
shut in these tunnels. Heavy gradients and long 
kneths of single track are also frequent, and with 
present means it is extremely. difheult to get the 
existing trafhe through on several of the main routes. 
Some method must be found of increasing the carry- 
is capacity of the existing lines, or they must. be 
added to, either by alternative routes or by doubling 
single tracks. Whilst the advocates of electrification 
are numerous, there is an influential opinion that it 
will be more economical to build new lines, and 
retain steam traction. This view is supported by Mr. 
Charles R. King, in an article in The Times Engineer- 
mq Supplement of July 10th, in which a particular 
typically difficult line is censidered. It is the section 
between Pistoja and Porretta, about 25 miles in length, 
of which nearly 16 miles has a rising gradient of 1 
in 40. These figures and the following are taken 
from Mr. King’s article. 

To work this piece of hard road new four-cylinder 
compound locomotives have been provided. These 
engines ore capable of hauling trains of 272 tons at 
an average speed of 17 miles per hour up the long 
eralient. The coal consumption is stated to have 
been ascertained by tests to be at the rate of 0°26 lb. 
per ton mile, and the average weight of the trains is 
taken at ЗОО tons. There are 18 trains in each direc- 
tion daily, or 36 trains in all. From these particulars 
Mr. King arrives at an annual coal consumption of 
1.440 tons of coal. His arithmetic is correct. It 
is, however, well known that the fuel consumption 
of locomnotives is much in excess of the running con- 
sumption. Twenty-five to 30 per cent. is rather 
under than over the addition found necessary in prac- 
tive. so that 15.000 tons is a reasonable figure on 
the data given. We would say that the figure of 
73 lb. per train mile, with a train of 300 tons, is not 
easy to credit. On the 16 miles gradient of 1 in 40, 


with a locomotive of 80 tons weight, the work against 
gravity amounts to 56 h.p. hours per mile; adding 
tractive effort and locomotive internal losses, the 
engine сап hardly develop less than 75 to 80 h.p. 
hours per mile of rising gradient, so that if all the 
coul is used on the 16 miles ascent, the coal con- 
sumption werks out at about 1} lb. per i.h.p. hour, 
an extraordinary figure for a locomotive of any type. 
The cost of the coal delivered is put at 30 lire per 
ton. which may be taken nearly enough at 24s. Hence 
15.000 tons will cost £18,000 per annum. We respect- 
fully suggest that this figure will want a considerable 
addition in practice. The exact amount is not of 
great importance for our present purpose, but may 
be of the order of £20,000. 

The estimated cost of electrifying this section is 
stated to be £320,000 (25 lire taken to the £1 through- 
out). With no particulars of the svstem proposed, and 
the capacity provided, detailed criticism of the esti- 
mate is difficult. Mr. King pcints out that 4 per cent. 
on this expenditure is about equal to his calculated 
locomotive coal bill, and that, consequently. no pos- 
sible fuel economy can justify the expenditure. If 
our approximation for the actual leeomotive coal bill 
is taken, it comes to 6} per cent. on the electrification 
estimate, and even so the possibilities of economy in 
power costs do nct promise a reasonable return on 
the expenditure. But we shall be much surprised 
to hear that any responsible engineer has suggested 
that the electrification will pay for itself on this item 
alone, or that economy in. power cost is an important 
element in the advantages claimed for the proposed 
change of motive power. The suggested alternative 18 
the building of a first-class main line, with easy gra 
dients, and two tunnels through the Apennines. In 
the absence of particulars as to the length of this 
new line and its tunnels we venture no estimate of 
its cost, but no great amount of tunnelling ean. be 
got for £320,000, even in Italy. It is not clear how the 
new line will pay for itself. 

The tacit assumption that the traffic will. remain 
at 36 trains per day is probably the root of the mis- 
apprehension. Unless there is abundant water-power 
which can be easily harnessed, saving in the cost of 
motive power is not likely to be marked. Regenera- 
tive working seems to have useful possibilities in this 
direction, particularly applicable to lines of the ehar- 
acter under consideration, but it must be admitted that 
these possibilities are undeveloped. The chief argu- 
ment for electrification is that it increases the carrying 
capacity of a line, and where trafic has outgrown 
the powers of steam haulage, electric working may 
be the readiest and most economical method of meet- 
ing the additional demands. The amount quoted as 
the estimated cost of electrifving the railway suggests 
that a considerably augmented service is provided. fer 
in the equipment. It is the appreciation of the greater 
carrying capacity that accounts for the general demand 
for railway electrification in Italy, because the present 
troubles are partly due to physical difficulties which 
electrification can overcome better than steam trac- 
tion. More frequent service, higher average speed, 
and consequent better utilisation of the existing lines 
and rolling-steck are the true justification of the pro- 
posed change, and offer a more prompt alleviation of 
the present congestion than the building of new lines. 

It is noteworthy that the majerity of the proposals 


for the electrification of Italian main lines. refer to 


sections abounding in tunnels. Мапу of these exceed 
two miles in length, and it is customary to provide 
mechanical ventilation in such cases. In some cf the 
tunnels a minimum time interval between trains has 
to be observed, or the air becomes irrespirable. 
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This limitation to the train service will cease with 
electrification, and in many cases the mechanical ven- 
tilation may be dispensed with. It is said that quite 
apart from the removal of products of combustion, 
such forced ventilation is desirable for the preserva- 
tion of the rails, sleepers, and other structural parts. 
This may be true in some cases, but it is beyond 
doubt that the steam and fumes from locomotives are 
always powerful additions to the natural destructive 
agents. It may be well to keep the fans at work 
with electric traction, but it is certain that they can 
be run at lower speeds, and also that electrie motors 
fed from the railway supply will run. them at much 
lower cost than steam engines, 

The tendency of steam railway cfhicials is always 
to run a few heavy trains, rather than a larger number 
of lighter trains. With electric working mest of the 
economie reasons for this procedure diminish or vanish. 
A larger number of lighter trains improves the load 
factor of all the electrical plant, and tends to economy 
in beth capital expenditure and working costs. It is 
therefore probable that in a scheme for electrifving 
such a line as the PistoJa-Porretta section the electric 
railway engineer would prefer to limit the train load 
to 150 or 200 tons, in which case the necessary weight 
upon the driving wheels of the locomotive, and the 
power capacity cf the motors would be correspondingly 
reduced. Instead of requiring heavier rails and 
sleepers than the steam locomotives, the life of the 
existing permanent way should be prolonged, but the 
higher average speed would call for greater super- 
elevations at curves. For given train loads on given 
gradients the total weight on the driving wheel Is 15 


fixed, whether steam cr electrical energy supplies the 
power. But the whole weight of the electric loco- 


motive may be made available for traction, whereas 
it is dificult to do this with steam engines, especially 
on lines with sharp curves. The rigid wheel base of 
an electric locomotive can be made shorter than that 
of an 8 or 10-coupled steam Iccomotive. For equal 
speeds and loads the electric locomotive should be 
easier on the track than a steam engine. In prac- 
tice the speeds are not usually kept equal. Higher 
speeds and more frequent service are certainly ele- 
ments to count with in the rapid rail wear reported 
on some electric lines. Those advantages cannot be 
had withcut some cost to the permanent way, but 
there is no inherent defect in electrie driving which 
makes it more expensive in this particular. The 
recent accident on the New York Central line is cited 
by Mr. King as attributable to some extent to the 
Inelastic mass and low centre of gravity of the elec- 
trie locomotives. A perusal of the full evidence avail- 
able will dispel that notion. 

Comparisons of the cost of electrie and steam loco- 
motives, at so much per pound of gross weight mean 
very little. It is the total cost per ton mile, or 
passenger mile, including capital charges, that counts. 
The daily average mileage of an electric locomotive 
is much higher than that of a steam loccimnotive. The 
time off for cleaning, washing out boilers, examination, 
adjustment. and repair is very much higher with the 
steam engine than with the mechanically simple elec- 
trie machine, consequently the latter will run many 
more miles per annum, so that the capital charges ana 
costs of maintenance and repair come out at a mueli 
lower value per unit of useful service under similar 
conditions. Probably two steam locomotives would 
have to be available for each electric locomotive. on 
а given service. This affeets labour costs. as well as 
motive power costs, and is a rather far-reaching fact 

To many of our readers much of the above will 
appear tc be elementary. The real case for railway 
electrification is not vet widely understood, even among 
engineers, or Mr. King’s article would hardly have 
been written. We have an open mind on the sub- 


ject, but where, as in Northern Italy, existing railways 
and their equipments cannot handle the tratte of the 
district, there is a plain case for enquiry as to the 
possible results of electrification, which is not met in 
the slightest degree by such statements as are ad- 
vanced in the article referred. to. 


Electric Traction in Finland.—'Che Finnish Senate has ap- 
pointed a committee to investigate the question whether some 
of the rapids or waterfalls in the Grand Duchy could be utilised 
for purposes of electric traction. A committee has considered 
Wallinkoski, Myllvkoski, and Kyronkoski Rapids, on the River 
Vuoksen, in the Government of Viborg, as suitable, and negotia- 
tions have been entered into with the owners of these waterfalls 
for the purchase of the same for the Government. 


The Telephone Users’ Protection Association.—-An association 
has been formed under the above title for the mutual assistance 
of telephone users. А preliminary circular calls attention, in 
general terms, to certain shortcomings in the telephone service 
and the charges as compared with some other countries, and 
states that. this association. will take up all cases of complaint 
and see that a remedy is effected, it will provide members with 
gratuitous legal advice, and in cases where the subject is one of 
general interest, it will take legal steps to enforce proper clanns. 
A well-known independent consulting telephone engineer has been 
appointed to advise the association, who is to keep a thorough 
watch on all the newest improvements and inventions as they 
come out with a view to the association urging their ¢doption. 
The association will also agitate in the proper channels for a 
reduction in price of the telephone service in this country. A 
number cf large business concerns are already represented in the 
membership. The subscription is 5s., the secretary is Mr. E. O. 
Palm, and the ottices are at 20 Bucklersbury, E.C 


The Proposed London Traffic Board.— The General Purposes 
Committee of the London County Council, in a report, state 
that on July Ist. 1907, they received a deputation (ELECTRICAL 
ENGINEERING, July 4th, p. 45) representing the Browning Hall 
Conference on Housing, and consisting of about 30 persons, 
including Lord Ribblesdale. Sir David Barbour, Sir John Dick- 
son-Poynder, M.P., and the Right Hon. Charles Booth, with 
regard to the urgent need for the establishment of a Trattic 
Board for London, as recommended by the Royal Commission 
on London Fratte, appointed in 1905 to consider the question of 
Locomotion and Transport in London. The Committee remind 
the Council of the circumstances which led up to the appoint- 
ment of the Royal Commission, and give a history of the various 
inquiries held, beginning with the Joint Committee of 1901, to- 
gether with a resume of the conclusions and recommendations ot 
the Royal Commission on London Trattic. The report continues :- - 
“The deputation which we received on July Ist, 1997, repre- 
sented that in the interests of people living in and around 
London, and with a view to providing a solution of the dithculty 
due to excessive congestion of the population, improved means 
of communication and the linking-up of existing means of locomo- 
tion were necessary, and further that the solution of the housing 
problem was inseparably connected with the provision of a 
complete system of transport, and the deputation. therefore, de- 
sired to urge the Council to арогоасћ the Government with a 
view to the establishment of a Trate Board on the lines recom- 
mended by the Commission. The deputation laid stress upon 
the fact that such a Board would not interfere with the work 
of the Council or of any other local authority, as it would 
simply act in an advisory and not in an executive сарасиу, and 
would keep before it the needs of London as a whole in the 
matter of transit. The deputation did not propose that the 
Trattic Poard should be a detached municipal body. but should 
be in conjunction with, and subordinate to, one of the public 
departments of the State, such as the Board of Trade. As the 
result of а careful consideration of this diticult and complex 
subject, we feel that the establishment of an authority com- 
petent to deal with the question of locomotion and transport in 
London is desirable, though we are not at the moment prepared 
to express any opinion as to the precise constitution of such an 
authority. We are supported in this conclusion by the circum- 
stance that the President of the Board of Trade, who. in a 
speech on the occasion of the opening of the Charing-cross, Eus- 
ton and Hampstead Railway on June 22nd. 1907, made it evident 
that the Government were not opposed to the suggestion cf the 
Royal Commission, but were in fact alive, not merely to the 
importance, but to the urgency of the problem. We recom- 
mend : —That it be referred to the General Purposes Committee 
to arrange for a deputation to wait. upon the Prime Minister 
to urge the necessity of his Majestv's Government securing the 
immediate establishment of а London Trathe Board upon the 
lines indicated in the report of the Roval Commission on London 
Trathe.’ 


JvLv 18, 1907. 


ELECTRICAL ENGINEERING 


105 


ELECTRICAL WINDING PLANT AT LIGNY-LES-AIRE 


N electrical winding plant of considerable interest, 
. \ put to work at the Ligny-les-Aire collieries last year, is 
described in an article in Glückauf, which is abstracted in a 
recent issue of the Elektrotechnische Zeitschrift. The installa- 


Fic. 1.—ARRANGEMENT OF Pit-HEAp GEAR. 


tion was carried out by the Felten-Guilleaume—Lahmeyer Co., 
of Frankfurt, and is notable as being an example of a Koepe 
plant in which the whole gear is mounted on a tower directly 
over the shaft. The general arrangement is shown in Fig. 1, 
from which it can be seen that an extra 45° of adhesion arc is 
obtained on the main pulley over the more usual arrangement. 
The leading particulars of the installation are as follows :- 
Capacity, 105 tons per hour from a depth of 400 metres (at 
present. winding is only carried on from a depth of 270 metres) ; 
working load, 2:2 tons of coal, or 27 tons of rock; maximum 
rope speed, 9'4 metres per second; trips per hour, 48; complete 
cycle of operations, 75 seconds; duration of each wind, 58 
seconds ; weight of cage, including trucks and load, 6'44 tons. 
The total height oí the tower is 27'5 metres, and its con- 


Fic. 2.—PowkR CURVES. 


struction is of a substantial nature to support the winding gear 
with its two large 16-pole continuous-current motors mounted on 
either side of the main sheave. "The total weight of the structure 
complete with all the motors and gear, and the 10-ton travelling 
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Normal Cycle of Operations Current from 
Power Station 


from the generating station not to exceed 300 h.p. Continuous 
current is supplied at 500 volts to the flywheel set, which is 
situated in a building close to the winding tower. 

A diagram of connections is given in Fig. 3. Current is 
taken from one bus-bar through the armature of the auxiliary 
machine ZM, the function of which is explained below, through 
the motor PM of the flywheel set, and back to the other bus-bar. 
The armature of the flywheel generator .1./ is connected in 
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Fic. 35.—D1aGRAM OF CONNECTIONS. 


series with PW, and the armatures of two winding motors, also 
in series, are connected to the terminals of миз pair of machines. 
Normally, AM is fully excited and opposed to PM, so that there 
is no voltage upon the winding motor terminals. 'The machine 
PM remains always fully excited, but the field of AM is 
regulated by the controller, so that any voltage from zero up to 
full station voltage can be applied to the winding motors by 
decreasing the field of AM, and up to double the station voltage, 
by reversing and again increasing its field. The flywheel weighs 


——À Aer o 


II шке = 


-270m 
Slow Speed for Examination of Rope 


Fic. 4.--Curves or CURRENT, VOLTAGE, AND SPEED or FLYWHEEL FOR AcTUAL CONDITIONS OF WORKING. 


crane used for the erection of the machinery, is 135 tons. Only 
two bearings are used, and the motor armatures are overhung at 
either end. The main pulley is 4 metres in diameter and has 
a brake-drum attached to it. 

Curves showing the horse-power developed by the motors 
during the cycle of operations are given in Fig. 2. It will be 
sn that the acceleration lasts for 12 seconds, and a maximum 
of 510 h.p. is required. The peak is dealt with by a flywheel 
motor-generator, whereby it is possible for the maximum demand 


12 tons, and has a flywheel effect (GD?) of 33,000 kgm?; its 
maximum speed is 500 r.p.m. The bearings are ring lubricated 
and water cooled. The arrangement by which the flywheel 
is allowed to slow down and impart its stored energy to the 
set at times of heavy load, and to regain its speed at times 
of light load in order to equalise the load on the generating 
plant, depends upon the action of the booster ZM, 
mounted on the same shaft as the flywheel set. In the main 
circuit is a solenoid which controls a shunt regulator 77. If the 
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current rises above a certain value, Z.M is so excited that the 
voltage generated in its armature is subtracted from that of the 
bus-bars, so that PIM receives a reduced voltage, and tends to 
run slower, thereby allowing the flywheel to give up a part of 
its energy. Conversely, if its current falls, the flywheel is 
allowed to speed up again. The voltage of ZM can be as much 
as +15 per cent. of the bus-bar voltage, and will permit of a 
30 per cent. speed reduction of the flywheel. 

Curves showing the variation of the flywheel speed and the 
input and output of the set for the actual conditions of work- 
ing are given in Fig. 4. At the present time, winding is only 
being done from the 270 metre level, so the machine is worked 
with longer pauses between the trips than will be the case 
when the full depth of 400 metres is reached. As, therefore, 
the tlywheel has a longer time to recover its speed, it has been 
found possible to set the automatic regulator to keep the input 
constant at about 90 kw. A voltmeter is provided at the bank, 
so that it can be seen that the flywheel has attained its full 
speed before the signal is given for a wind. As the machine 
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is not heavily loaded during che night, when it is only required 
to work from the 75 metre level, the flywheel is run during 
this period at a reduced speed in order to save a part of the 
constant mechanical losses of the bearings and windage. 

The hand lever by which the speed is controlled is inter- 
locked with the depth indicator and with the brakes, so that it 
is brought back to the off position automatically and the brake 
applied at the end of a trip, and cannot be moved again till 
the brake is released. An overload circuit-breaker protects the 
winding motors from excessive currents, and also brings an 
emergency brake into action. In addition to the mechanical 
emergency brake, a powerful electrically-worked manceuvring 
brake is provided. It is also possible to obtain a braking effect 
by short-circuiting the winding motors on to a resistance, which 
is automatically cut out as the current decreases. 


COMBINED SWITCHES AND WALL SOCKETS 
FOR SPECIAL PURPOSES 


( 35 a previous occasion (in ELECTRICAL ENGINEERING, May 
79th, Vol. I., p. 812) we were able to describe some special 
switches and combinations for the control of lamp circuits 
introduced by Messrs. A. P. Lundberg and Sons. The firm 
have now sent us particulars of some additions to their long list 
of ingeniously contrived appliances of this nature. "These con- 
sist of a three-pin plug and socket arranged in the same base 
as a single-way or two-way switch, in the manner shown in 
Figs. 1 and 2, the whole being known as a ''tripin combination." 


The switch movement is of the improved ''pivot" type, which 
depends on a variable leverage action, producing a sate locking 
of the contact arm when conveying current. The plugs are 
interchangeable with all the firm's other types of three-pin con- 
nection, and have one large and two small contact pins to 
prevent insertion in any but the correct manner. Similar 


switches, combined with two-pin plugs, are also made. One of 


Fic. 1.—SINGLE-wWaY COMBINATION. 


the uses to which the latter type, when fitted with two-way 
switch, can be put is for charging motor-car ignition cells in 
series with the lamps on an ordinary continuous-current circuit 
in a manner shown diagrammatically in Fig. 5. This arrange- 
ment has the advantage over the more usual plan of using an 
ordinary single-way switch and plug, or even attaching tem- 
porary wires to the switch contacts, of avoiding risk of short- 


Fic. 2. 


Two-way COMBINATION. 


circuiting the cells when the switch is put on. Also, as the 
plug is arranged so that it can only be inserted in one way, it 
is impossible to reverse the polarity by removing and reinsert- 
ing the plug. The three-pin two-way type can be usefully 
employed to replace any single-way switch, without alteration 
of the existing wiring, to allow for the provision of a flexible 
wire extension to a portable two-way pear switch, so that the 


PO. 5. 


lamps can be controlled from either the fixed or the portable 
switch. This arrangement is shown diagrammatically in Fig. 4. 
The above are only examples of a large number of purposes 


to which these appliances can be put, and there are endless possible 


combinations with other switches and groups of lamps, in which 
the plugs are used either in connection with portable two-way 


or whole or part and off switches, portable fittings carrying 


two-filament lamps, or two groups of lamps. They will also be 
found useful in connection with radiator circuits. 
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“GB.” SURFACE CONTACT TRAMWAY SYSTEM IN LONDON 


| N a report to the London County Council, which will come 
up for consideration next Tuesday, the Highways Committee 
state they have been considering what tramway works should be 
put їп hand. when those which are now being proceeded with 
shall have been completed, and in this connection the question 
or the system of electric traction to be adopted on the tramways 
remaining to be dealt with has received their most careful atten- 
uon. Having regard to the very heavy cost involved by the 
adoption of the underground conduit system of electric traction, 
they are of opinion that, in view of the large amount of tram- 
way work remaining to be done and the necessity for economy 
swing to the heavy financial commitments of the Council at the 
present time, it is essential that a less expensive system should be 
adopted except in cases where special circumstances make it neces- 
sary to use conduit traction. This opinion is held very strongly, 
particularly in view of the facts which have recently come to 
п: as to the ditliculty of estimating before the works are put 
i hand what will be the precise cost of using the conduit 
system of traction owing to the impossibility of ascertaining in 
4lvance exactly what works are necessary in relation to the 
removal or alteration of underground pipes and mains. 

By the London County Tramways (Electrical Power) Act, 
1:00. the Council is precluded from using the overhead trolley 
system of electric traction unless with the consent of the road 
authorities concerned. Every effort has been made with regard 
to certain of the tramway routes which it appeared would be 
suitable for this system of traction to secure the consent of the 
road authorities, but without success, and in these circumstances 
we have considered whether it would be possible to arrange for 
some svstein of traction other than conduit to be adopted. The 
onlv other methods of traction which have been adopted with 
any degree of success, other than conduit and overhead, are 
vertain. surface-contact systems of electric traction. Each of 
these svstemis very materially reduces the cost of the trackwork 
owing to the much less extensive excavation and amount of 
material which is required for its installation. Having con- 
sidered the various types of surface-contact traction in use on 
other tramway undertakings, the Committee think that, speaking 
generally, the most satisfactory results have been secured from 
the "С. B." system. This system has been in operation in Lin- 
ln tor about a year, and on May lith, 1907, the Committee 
visited that city and made a very careful inspection of the 
tramways there. 

The Committee has also been furnished with very full reports 
upon the results obtained from the working of this system, and 
also upon its merits compared with other surface-contact systems 
һап regard to the particular requirements obtaining in London, 
т.п the necessity of providing a system which will work 
stisla torily in conjunction with conduit and overhead traction. 
The electric. cars used on the tramways can without ditticulty be 
fitted with ploughs or with trolley-arms, in addition to the 
часе skates, so that arrangements can readily be made for 
through services of cars between surface-contact and conduit 
tramways or between surface-contact lines and lines equipped 
wt the overhead system. 

lt is, therefore, recommended that it would be to the Council's 
interests to lay an experimental line of tramways on the “G.B.” 
sistem with a view to ascertaining whether it could be satis- 
acterily used generally on the tramways in London. Under 
tormal conditions the cost of trackwork (excluding cables, Кє.) 
(n this system of traction, compared with conduit and overhead 


traction. appears to be approximately as follows per mile of 
single track :— 


Underground conduit system .. £17.000 
“G.B.” surface-contact system 10.500 
Overhead trolley systein 9,500 


The above figures are exclusive of those items, such as cables 
and other equipment, which are common to all three svstems. 

As regards working costs, it appears to the Committee probable 
that the “С.В. system would not be less economical in point 
^t power consumption than either the conduit or overhead sys- 
vem, while there would, it із likely, be a saving in respect of 
патіепапсе over the former system, as the expenditure necessary 
for cleaning the conduits would be avoided. ` 

In deciding on what line of tramways it would be advisable 
te make a trial of this system of traction, the importance of 
arranging for it to be used on a route where the conditions of 
traffic are characteristic of those obtaining on the Council's tram- 
wavs generally, in order that the Council might be in a position 
to Jud ze from the results of the experiment whether this svstem 
would be adaptable to other routes has been considered. The con- 
clusion arrived at is that the experiment should be made on the 


existing horse tramways from near Aldgate, ria Whitechapel 
Road. Mile End Road, and Bow Road, to the county boundary at 
Bow Bridge. Another reason for selecting these tramways is the 
fact that the service between Aldgate and Bow Bridge is com- 
plete in itself, and, therefore, the working of the lines will not 
interfere with the running of any other existing electric route. 
Moreover, it should be pointed out that this route was one of 
the must successful of the whole of the northern system when it 
was worked by horse traction, and on financial grounds, there- 
fore, it is very desirable to arrange for the electrification of 
these tramways at an early date. 

Owing to the small amount of cover between the roof of the 
Whitechapel and Bow Railway, which runs underneath the route 
of the Aldgate to Bow tramways, and the surface of the carriage- 
way, it has been considered impracticable to adopt conduit trac- 
tion on these tramways, in view of the great cost which would 
be involved. There is a bed of concrete between the roof of the 
railway and the surface of the road, which would have to be 
excavated for laying the conduits. In addition, the roof of the 
railway itself would have to be altered. The use of surface- 
contact traction, however, will involve interference to а much 
less extent with this concrete, and it will not be necessary to alter 
the roof of the railway. The Council decided to instal conduit 
traction between Aldgate and Cambridge Road, on which part 
of the route these difficulties do not exist to so great an extent 
as on the remainder of the route, and to use overhead traction 
on the remainder of the route to the county boundary. Owing, 
however, to the refusal of the Stepney Metropolitan Borough 
Council to consent to the use of overhead traction on any portion 
of the tramways in its district. it has been impossible to take 
any action in the matter as regards those lines situated in 
Stepney. 

The “О.В” Surface-Contact Co. have submitted an offer for 
this work, the details of which are shortly as follows :— 

(1) The Council to pay to the company a royalty at the rate of 
£500 a mile of single line in respect. of the reconstruction. and 
working on the '' G. B." system of traction of the existing horse 
lines in Whitechapel Road, Mile End Road. and Bow Road: 
(2) the same royalty to be paid in respect of tramways constructed 
or reconstructed for this system up to a total length of 30 miles, 
including the Aldgate to Bow lines; (3) a royalty at the rate 
of £250 a mile of single track to be paid in respect of tramways 
so constructed or reconstructed beyond 30 miles and up to a total 
of 50 miles; (4) a rovalty at the rate of £150 a nile to be paid 
on all lines on which the system is used bevond a total of 50 
miles; (5) the royalty in respect of the Aldgate to Bow tram- 
ways not to he payable by the Council until 12 months after 
the opening of the lines for public traffic; and then only if the 
system works satisfactorily and the Council decides to retain it. 

Messrs. Dick, Kerr, and Co. have been asked for the terms 
upon which they would be prepared to undertake the roadwork 
and platelaving for the whole route from Aldgate to Bow. As 
a result this firm has submitted a tender amounting to 
548.618 6s. lld., which includes a provisional sum of £5.000. 
In addition, there would be a sum of about 595.000 for royalties 
at the rate of £500 a mile of single line, which amount covers 
all patent rights involved in the use of the system, about 411.000 
for rails, and £3,000 for the supply of special trackwork. This 
makes the total cost for the trackwork for the whole length of 
about six miles of line about 266.000, or £11.000 a mile of single 
track, compared with the cost of about £19.009 a mile. which. 
it is estimated, would be involved by the adoption of the under- 
ground conduit svstem of traction from Aldgate to Coborn Road. 
It should, however, be borne in mind in considering these figures 
that, as already stated, the difficulties on this particular route 
are exceptional, whether conduit or surface-contact traction 1s 
adopted. and the figures above referred to, theretore, are not a 
fair comparison of the respective cost of these two systems under 
normal conditions. Such a comparison has been given earlier in 
the report. 

If the tramways from Aldgate to Bow Bridge had been recon- 
structed on the conduit system from Aldgate to the boundary ot 
the Stepney and Poplar Boroughs, and thence on the overhead 
system for the remaining 3 mile (the Poplar Borough Council 
would consent to the overhead system), the cost would have been 
about £92,000, and thus the saving for the whole route by adopt- 
ing the surface-contact traction would be about £26.000. 


The report. continues :— 


In addition to the expenditure on trackwork, it is also neces- 
sary for the Council to approve an estimate of £15.850 in respect 
of cables and cable-ducts. As regards rails, the necessary provi- 
sion of £11.000 is covered by the vote of £81.000 approved on 
February 5th. 1907. About 48 cars will, it is estimated, be 
required for working the Aldgate to Bow route, and these will 
be taken from the 300 cars for which contracts have recently 
been entered into for rolling-stock for use on portions of the 
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Council's tramways. The cars used on surface-contact tramways 
can be adapted for use on conduit lines, and the cost of the 
special surface-contact equipment for the 48 cars referred to, 
some portions of which, if not all. would be run through to the 
Aldgate conduit tramways, would be about £3,360. and we have 
included this amount in the estimates which we have put forward. 
It is proposed to erect a car-shed on a portion of the site of the 
Grove Hall Asylum, Fairfield Road, Bow, which was specially 
acquired for this purpose, for a sum of £6,C00, in pursuance of 
the resolution of February 26th, 1906. The cost of the whole 
car-shed, which will accommodate about 161 cars, is estimated 
at £50,000. In the first instance, however, it is only proposed 
to erect the first portion of the car-shed, which will cost about 
£16.000. The remainder of the car-shed will be put in hand 
as the other routes which the car-shed will serve are dealt with. 
The supply of electric power for working the tramways will be 
obtained from the Limehouse and Shoreditch sub-stations, and 
it is not probable that any additional expenditure for the equip- 
ment or alteration of these sub-stations will be required. 

The Council, on December 4th, 1906, approved an estimate of 
£15,930. in respect of trackwork, cables, &c., and overhead 
equipment. for the reconstruction, on the overhead system ot 
electric traction, of the tramways in Bow Road between Coborn 
Road and Bow Bridge, while on February 12th, 1907, the Council 
also approved an estimate of £217,600, for the electrification, on 
the conduit system of the tramways from Aldgate. ria White- 
chapel Road. Cambridge Road, and Mare Street to Stamford 
Hill. The latter route covers a portion, namely, from near 
Aldgate to Cambridge Road of the through route from Aldgate 
to Bow, and the estimate contains a provision of £22,600 
for trackwork, exclusive of rails, and 56.800 for cables and 
ducts, or a total of £29,400 for the portion of the route from 
near Aldgate to Cambridge Road. We suggest that the former 
vote should be cancelled, and that the latter vote should be 
reduced by the amount of £29.400, and that inclusive estimates 
should be approved for the electrification of the whole route 
from Aldgate to Bow, made up as follows :— 


Trackwork, &c. (exclusive of £11,000 for rails 
already provided for), with provision for royal- 


ties, &c. ... A2 ids £55.02)? 
Special equipment of cars 3.36:) 
Cables and cable-ducts 13.850 
Erection. of Bow car-shed 50.0C0 


Total .. £122.210 


Tt will be necessary to apply to the Board of Trade, under 
the London County Tramways (Electrical Power) Act, 1900, for 
approval of the adoption of the “G.B.” system of traction, and 
certain other steps indicated in the recommendation in the 
report will also have to be taken. 


The report of the Finance Committee upon these proposals is 
as follows :-— 

The proposal is in the nature of an experiment. The responsi- 
bility for advising the Council to try this particular system 
rests, of course, with the Highways Committee, but from the 
financial point of view the Finance Committee are entirely in 
sympathy with the objects which they understand the Highways 
Committee desire to attain, viz., the discovery and adoption of 
a satisfactory system which is considerably cheaper to instal than 
the underground conduit system. 

In the event of the experiment now recommended proving suc- 
cessful, after a sufficiently continuous trial (as to which the 
Finance Comnuttee in that capacity express no opinion), it 
appears from the particulars as to the cost given by the High- 
ways Committee in their report that considerable economies on 
both capital and revenue accounts may be expected to result 
from the adoption by the Council of the “ G.B.” system, and the 
result would be to diminish the amount of capital required for 
the Council's tramways and to expedite the work of reconstruc- 
tion, which is so desirable from the point. of view of revenue. 
The Council will no doubt consider that £72.210 is a large amount 
to spend upon a single experiment, but the Finance Committee 
understand that it would not he practicable to try the experiment 
satisfactorily upon a smaller scale. "The agreement to be entered 
into with the “О.В.” Surface-Contact Company for the use of 
the system is, in the opinion of the Finance Committee, not 
unfavourable to the Council, and will provide as large a measure 
of protection to the Council in the event of the svstem not vrov- 
ing satisfactory as it appears reasonable to expect. The Finance 
Committee understand that the amount which is to be retained 
by the Council under the terms of the proposed agreement will, 
in the event of the system not being found a success. probably be 
sufficient to pay for the cost of removing the system so as to 
enable the overhead svstem to be installed. 

The Finance Committee are informed that the route on which 
it is proposed to instal the “G.B.” system was, under horse 
traction, one of the best paving lines until motor omnibuses 
were placed on the road some time ago. It would appear, there- 
fore. to be in the interests of the tramways undertaking that the 
horse cars should be replaced by electric cars as soon as possible, 

The car-shed proposed to be erected will, when completed, 
accommodate 161 cars, the cost of building working out approxi- 


mately at £319 a car. This compares with recent cases of £306 
a car at Holloway (328 cars). £455 a саг at Stamford Hill (111 
cars), and £388 a car at Poplar (96 cars). 


ELECTRICAL CONDUIT FITTINGS 


AS improved design of conduit fitting. recently patented 
by William Schmahl and the Armorduct Manufactur- 
ing Company, Ltd., is intended to prevent abrasion of the 
conductors in the drawing-in process. Hitherto it has 
been common practice to furnish electrical conduit fittings, such 
for instance as elbows, tee pieces, junction boxes, and the like, 
tapped in a similar way to that in which gas, steam, and water 
fittings are tapped, and to rely upon the wireman to trim and 
rimer his conduit tubes in such a manner that when the tubes 
are inserted in the fittings all chance of abrasion or damage 
to the cable or wires 1s prevented. 

To obtain this desirable result the fittings have been formed 
with enlarged or socketed screw-threaded ends, into which fit 
the ends of the conduit tubes, the arrangement being such 
that the bores of the conduit tubes and the remainder of tne 
fitting align, so that no projecting edge is left whereby the 
wires or cables can be injured, and further the fittings have 
been formed in two unequal longitudinal parts as regards 
diameter, so that in the event of the top part of said fitting 
being removed the conduit remains held in position. The pre- 
sent invention has for its object to provide a simple and etticient 


fitting formed of one integral or solid part, j.e., undivided 
longitudinally, with enlarged or socketed ends "tapped to a 
stop,” i.e., a projecting shoulder is formed in the interior of the 
fittings against which the conduit tube, when inserted, abuts, 
such projecting shoulder covering up the thickness of the conduit 
tube itself and effectually overlapping any rough edge or burr 
which may have been left in the cutting of the tube. 

Referring to the accompanying drawings :—Fig. 1 is a sec- 
tional view of an elbow piece constructed in accordance with 
this invention; Fig. 2 a sectional view of an elbow piece as at 
present constructed. 

The principal claim is as follows :—1. In electrical conduit 
fittings characterised by the same being made of one undivided 
part "tapping the socket or sockets thereof to a stop," by 
forming a projection or shoulder !, in the interior of the 
enlarged socketed ends b of said fittings of such a depth that 
when the conduit tube is screwed home the bores of the fitting 
and tube correspond and align so as to present a smooth 
passage for the cable or wire in the drawing-in process without 
reducing the thickness of the meta] and strength of the fittings 
substantially as described. 


Accumulator Manufacturers’ Dispute.—On Monday the 8th 
inst., and on subsequent days. an action was heard in the King's 
Bench Division of the Law Courts, in which the United Motor 
Industries, Ltd., sued Messrs. C. A. Vaudervell and Co., accu- 
mulator manufacturers, for damages for breach of an expressed 
and implied agreement; and also sought an injunction to restrain 
the defendants from further violating the agreement. — The 
defendants admitted the act complained of. but denied liability. 

It appeared that the agreement was one whereby the defendants 
were to manufacture and the plaintiffs were to have the exclusive 
rights of sale of a special type of ignition accumulator to be 
known as “Castle” accumulators: and that the defendants were 
not to divulge the fact that “Castle” accumulators were made 
by them. The plaintiffs held that this obligation not to disclose 
the fact of manufacture continued so long as the agreement 
continued, but the defendants contended that this obligation 
lasted for one year only, and that afterwards they had liberty 
to do exactly what they pleased. For five years the plaintiffs 
had advertised the ‘Castle’? accumulators, and regarded the 
business as their own, but on April 30th, 1907, the defendants 
advertised the fact that thev were the manufacturers of the 
“Castle accumulators as sold by the plaintiffs; and that they 
were no longer supplving that firm. 

The jury found that there was such an implied agreement as 
was contended, and returned a verdict for plaintiffs, assessing 
the damages at one farthing. His Lordship. in giving judg- 
ment, said that he thought the plaintiffs were entitled to Judg- 
ment for their injunction. 
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THE COMPARATIVELY SHORT LIFE OF FROSTED LAMPS 


HE following paper, by Mr. E. P. Hyde, containing an ex- 
ашп of the comparatively short life of frosted incan- 
Jes ent. lamps as compared with plain bulb lamps is published in 
the last issue of the Bulletin of the Bureau of Standards (Wash- 
пепо. 

It has long been recognised that the useful life of a frosted 
imandescent lamp, taken to O0 per cent. of its initial candle- 
power, is only a little more than one-half the life of a corre- 
sponding plain bulb lamp. The only explanation which has been 
advanced, so far as the writer knows, is that the temperature 
of the frosted lamp is higher. due to the increased absorption 
by the bulb. and that therefore the lamp reaches any given 
point in its life, e.g., the 80 per cent. point. in a shorter time 
than that required for the corresponding plain bulb lamp. 

Without entering, at present, into a discussion of the possible 
temperature effects, it is sufficient to notice that if the shortened 
usetul life can be attributed to this cause, it is very probable 
that. due to the same cause, the total life of a frosted lamp 
ur to the time when the filament burns out would also be very 
much less than that for the plain lamp. On the contrary, the 
writer has recently been informed by Mr. S. E. Doane, chief 
engineer of the National Electric Lamp Association, that nume- 
rous tests made at the engineering laboratories of the Association 
indicate that if the life is taken to the time when the filament 
buins out. the average life of frosted lamps is the same as 
that. for plain lamps. 

It would therefore seem that some other explanation than that 
of the effect of temperature must be sought. A possible explana- 
tion of the phenomenon recently occurred to the writer, and 
was subjected to a test which showed conclusively that at least 
a larze part of the effect, if not the entire effect, could be 
accounted for by the proposed explanation. A complete discus- 
sion of the investigation, with the detailed numerical results 
obtained, will be published shortly in an extended paper on 
spherical reduction factors and on the effect produced by plain 
and frosted bulbs of various shapes on the distribution of light 
sround filaments of different forms. It was thought desirable, 
however, on account of the general interest in the question of 
the short useful life of frosted lamps. to publish this preliminary 
note outlining the explanation of the effect. 

if we consider the case of a new plain bulb lamp, a certain 
small percentage of the total flux cf light emitted by the incan- 
des. ent. filament is absorbed by the glass envelope surrounding 
the filament. When the lamp is frosted, a relatively large part 
of the light which in the plain bulb would pass through the 
outer surface of the bulb is diffusely reflected. back through 
the glass. In this way a relatively large part of the total flux 
of light passes through the glass more than once, and so the 
frosted bulbs show an absorption about 5 per cent. greater than 
that for the plain bulbs. 

Now the actual absorption coefficient of glass is quite small, 
so that it is readily seen that if in any way the absorption 
tovtticient is increased appreciably the apparent absorption due 
to frosting would be increased greatly. This is what hanpens 
when with increasing life the strongly absorbing carbon film is 
denosited on the inside of the bulb. The effect is the same as if 
the absorption coefficient of the glass had been increased greatly. 
In the case of an old plain lamp all the light passes through 
the carbon film once, a small percentage passes through twice, 
a still smaller percentage three times, and so on. When the 
lamp is frosted, the percentage that passes through more than 
ance is very much larger, and so the carbon film has an opoor- 
tunity to absorb a much larger percentage of the total flux. 
Acording to this theory, although at any time the filament in 
the frosted bulb may be emitting the same total Пих of light as 
that emitted by the filament in the plain bulb. the absorption of 
"аһ in the carbon film is much greater in the one case than 
in the other, and so the apparent intensity of the frosted lamp 
at апу time during life is less than that of the plain lamp. the 
difference in intensity increasing with the number of hours the 
lamps have burned. 

In order to test the hypothesis in a rough way a frosted 
spherical diffusing globe was mounted on the photometer bench. 
At first a new 4 candle-power lamp. whose intensity was known, 
was placed inside the globe, and the apparent absorption of the 
zi be was measured. Then an old 4 candle-power lamp, on the 
inside of whose bulb a very perceptible deposit of carbon had 
fermed, was substituted for the new lamp. Measurements or 
this lamp showed a much larger apparent absorption of the 
frasted globe. Then the new lamp was coated with a laver cf 
la quer which absorbed some of the light, and a third determina- 
tion of the absorption of the globe was made. As before, the 
anparent absorption was greater than with the bare lamp. 


Although in this way the presence of the effect was plainly 
noticeable, no quantitative results could be obtained because the 
conditions were quite different from those existing when the 
bulb of the lamp is frosted. Оп account of the small size of the 
neck of the diffusing globe compared with the diameter of the 
globe. the largest lamp that could be used filled only a relatively 
small part of the inside of the globe, and so of the light diffusely 
retlected back by the frosted globe only a part passed through 
the lamp bulb. Therefore the magnitude of the effect measured 
in this way was necessarily small compared with that which 
would occur with ordinary frosted lamps. 

In order to make a quantitative determination of the effect, 
10 comparatively new lamps and 12 old lamps that had dropped 
to 80 per cent. in candle-power were carefully measured for 
mean horizontal and mean spherical candle-power. They меге 
then sent to a lamp factory and frosted by the acid process, 
care being exercised to see that the frusting was as nearly 
uniform for the different lamps as it was possible to obtain. 
The lamps were then returned to the Bureau of Standards and 
measured. "The new lamps were found to have decreased in mean 
horizontal intensity by about 4 per cent. on the average, the 
individual lamps agreeing among themselves to within less than 
2 per cent. On the other hand, the older lamps were found to 
have decreased in mean horizontal intensity by 18 per cent., or 
14 per cent. more than the new lamps. In other words, the 
apparent absorption of the frosting was approximately 4} times 
as great for the old lamps at the end of their useful life as for 
the new lamps. "This means that if we were to assume no differ- 
ence in the physical or mechanical properties of plain and frosted 
lamps, a lot of plain lamps which would decrease 20 per cent. 
in candle-power in a definite number of hours, would in the same 
number of hours decrease approximately 32 per cent. if they 
were first frosted. The useful life of the frosted lamps to 80 
per cent. of initial candle-power would be about 60 or 70 per 
cent. of the useful life of the plain lamps, a value in approxi- 
mate agresment with that commonly accepted. This shows that 
whatever effects may be produced in the lamps by frosting them. 
the mere absorption by the deposited carbon film as explained 
above is suthcient to account for a decrease in useful life cf 
about 30 or 40 per cent. 

A single set of measurements of mean spherical intensity in- 
dicated that the new lamps had decreased about the same in 
mean spherical candle-power as in mean horizontal, whereas the 
old lamps had decreased several per cent. more in mean spherical 
intensity. This is probably due to the uneven distribution of 
the carbon on the inside of the buib. 

The following experiment has been planned to determine 
whether there are any cther elements entering than that of the 
increase absorption of the carbon film due to internal retlections. 
A large number of carefully selected lamps will be accurately 
measured, of which 20 lamps will be burned to the “реак” 
point in the curve, 20 more to a point corresponding to about 
60 per cent. of the norma! useful life of the lamps, and 40 more 
to the eud of their useful life, measured to the 80 per cent. 
point. Twenty lamps will not be burned at all. All of the 
lamps, except 20 of those at the end of their useful life, will 
now be frosted at the same time and by the same process, and 
then all will be burned until the filaments break. In this way 
different points in the life curve can be reached by different 
paths. "Thus. for example, it will be interesting to note whether 
the 20 lamps frosted at the 2nd of their useful life will have the 
same average value as the 20 lamps frosted initially and then 
burned for a number of hours corresponding to the average useful 
life of the plain lamps. In this way it is hoped to determine 
whether any other elements enter to partly account. for the 
relatively short useful life of frosted lamps. 


Proposed Pressure-Testing Stations in London.—-A conference of 
borough councils has been held at the Hackney Town Hall, and 
the following resolutions were passed : (1) "That this conference 
is of opinion that the establishment by the L.C.C. of testing 
stations in London is at the present time unnecessary, and 
therefore wasteful, having regard to the fact that а sufficient 
test can be made on the premises of any consumer. (2) That 
а сору of this foregoing resolution be sent to the L.C.C. and 
to the borough councils. concerned. (3) That the borouch 
councils be asked to request the members of the L.C.C. for 
their respective districts to support. the action of this con- 
ference when the matter is being considered by the County 
Council. (4) That a committee be appointed, consisting of one 
representative from each. borough council, to take what steps 
may from time to time be considered necessary.” 
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TIME LAG RELAYS 


i ie E latest form of the Statter patent time lag relay for the 

protection of either continuous current or alternating current 

motors is illustrated in Fig. 1. The general principle of its 
action can be seen by reference to Fig. 2, which gives a section 
of the apparatus showing the disc labricated with glycerine, 
which adheres to the bottom of the case, and delays the action 
of the apparatus for a certain time, depending on the strength 
of the pull of the sclenoid upon the core. The apparatus is set 
to come into action at any desired overload by raising or lower- 
ing the pct containing the sucker disc, which is attached to the 
tube surrounding the core. A screw adjustment is provided, and 
a scale is marked on the outside of the tub» showing the current 
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at which the appliance will ultimately break circuit if applied 
for a sufficiently long time. A typical example showing the 
variation of the time lag with different overloads is given in 
Fig. 3. 

The arrangement of connections for applying the device to an 
ordinary motor-starter, with “no voltage” release, is shown in 
Fig. 4. It will be seen that the relay 1s arranged to act on the 
no-load magnet of a starter, and the connections are merely 
electrical ones which can be made quickly by any competent 
wireman. The action of this relay in short-circuiting the no-load 
coll is positive and definite and does away with the usual 
overload arrangement as applied to starters. 
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Another form of relay is also made for coupling to the trip 
coils of circuit-breakers or oil switches for alternating current 
work in a similar way to the arrangement of induction relays. 
In this case the trip coil is normally short-circuited, and the 
“short” removed by the relay, in contradistinction to the 
D.C. method of operating a motor starter where the magnet 
included in the shunt circuit of the machine is normally 
energised, but is short-circuited, and de-energised by the relay 
at the moment of its action. 

For the satisfactory application of the inverse time limit 
principle to all circuit-breaking devices, modern practice demands 
two styles of curve, both of which can be given by this class 
of apparatus: (a) a relay with the inverse time-limit principle 
acting throughout a limited range and afterwards opening instan- 
taneously; (b) a relay with the inverse time-limit principle 
acting throughout its whole range. The first-mentioned pattern 
of Statter's time lag is suitable for motor protection. Here the 


persistence of an overload equal to three or four times the 
normal load of the motor would do damage to the commutator 
and brushes; at this point, therefore, the relay, to protect the 
motor fully, must act instantly. For a central station network 
controlled by circuit-breakers or oil switches such a relay would 
not be suitable. Here overloads exceeding ten times the value 
of the normal load may at times surge through the cables, and 
it is at this moment that discriminating action is needed. The 
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second type of relay must, therefore, have a curve which becomes 
asymptotic to a line representing a small interval of time on 
overloads of the greatest magnitude. 

We understand that the first pattern of the lag as a direct 
attachment to circuit-breakers has been supplied to the Admiralty 
for several of their dockvards by the Switchgear Co., Ltd., and 
is also being supplied for industrial purposes generally. The 
second pattern is now being itrodnéed to central station 
engineers for mains protection. 


A NEW AUTOMATIC TELEPHONE EXCHANGE 


N automatic telephone exchange installed at Ironton, Ohio, 
4X for the Home Telephone Company, and equipped by the 
American Automatic Telaphone Company, is described by Mr. 
Rudolph C. Butler in a recent issue of Telephony (Chicago). 
It is equipped for four hundred direct lines and one hundred 
four-party lines, making in all eight hundred telephones. The 
company claims that it is the first to have adopted a central 
energy system of automatic exchanges, and in doing so it has 
developed the same along manual lines in methods of operation 
as closely as possible, wherever it was desirable, thus making 
the scheme readily understandable by manual men, and less 
difficult to educate attendants. The system uses two wires only 
to each subscriber’s instrument, and at Ironton the system is 
provided with Dean harmonic party lines. 

Figures 1 and 2 represent respectively the switch base and 
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bank base, with operating mechanism, consisting of the motor 
magnet shown on the right, and the release magnet on the left. 
These work a ratchet wheel carrying brushes for making con- 
nection with the bank contacts. The motor magnet has a spring 
steel driving pawl attached to the upper extremity of its arma- 
ture, which engages with the teeth of the ratchet wheel and 
serves as the means of moving the wheel forward one step each 
time the motor magnet is energised. It is possible to drive this 
wheel forward over its entire course in one-half second, and to 
stop it with precision while moving at that rate with its brushes 
resting upon any one of the bank contracts desired. Just behind 
the driving pawl there is another spring steel pawl, which 
also engages with the teeth of the ratchet wheel. This paw] 
serves, when the switch is in operation, to retain the ratchet 
wheel in any position to which it may have been advanced 
by the driving pawl. 

To the armature of the release magnet there is attached a 
steel release spring, the upper end of which normally rests 
against the left-hand end of the driving pawl. This spring 
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is provided with a notch just below the point at which it 
rests against the driving pawl, the arrangement being such 
that when the release magnet is energised the release spring 
is moved forward until the notch passes over the end ot 
the driving pawl, thus when the release magnet is de-energised, 
the release spring draws both the driving pawl and the retaining 
pawl from engagement with the teeth of the ratchet wheel, 
allowing the latter to return by its spring tension to its zero 
position. The first following movement of the motor magnet 
displaces the release spring, and permits the driving and retain- 
ing pawls to engage the teeth of the driving wheel again. Cur- 
rent is fed to the brushes by the feeder springs attached to the 
nzht-hand end of the bridge which supports the shaft of the 
ratchet wheel. The ends of these feeder springs press upon 
sezments at the lower end of the brushes. 

The switches are equipped with male jacks, as shown at the top, 
and the banks with female jacks, located to coincide with each 
other, AlE switches of a certain class are interchangeable, and 
itis said to be possible to remove and replace one by another 
in а ѕесоп‹ or two without disturbing the service. ‘The male 
nertion of the switch is provided with a tongue which is A- 
shaped at its edges, and the female portion of the bank base 
is provided with V-shaped grooves into which the A-shaped 
tongue is inserted, making an absolute alignment between the 
switch and the bank, both horizontally and vertically. The 
hank base is of the four-point type, two rows of contacts being 
ier line connections, and two rows for exchange control pur- 
poses. А large proportion of the banks have only three rows, 
and some only one row cf contents. In practice the brushes of 
the switch never pass off of the bank contacts. The normal 
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position of these brushes when the switch is at rest is on the 
first contact of the bank. It is thus possible to adjust the 
brushes with a firm spring tension against the bank contacts, 
thereby assuring a more perfect contact than would be possible 
were the brushes normally out of engagement with the bank 
contacts, as has heretofore been the practice. For this reason 
no calls should be missed by a failure of the brushes to enter 
upon the contacts. The switch has but one movement, namely, 
horizontal. The author states that tests have been made in 
which the switches have operated over the entire bank of con- 
tacts 500.00) times without intermission or failure, and running 
day and night for that purpose. Аз fifty steps are necessary to 
pass the brushes over the entire bank of contacts, it follows 
that the pawls engaged the teeth of the ratchet wheel 25,0C0,0CO 
times in this test. At the end of the test the pawls and the 
ratchet wheel were found to be in good working condition, 
showing scarcely any wear; in fact, the teeth and the pawls 
were not much more than polished. As these are the only 
wearing parts in the switches, and as the test greatly exceeded 
the possible requirements of many years of actual service, a 
further test was considered needless, and it was therefore dis- 
continued. 

A standard central energy wall telephone is used, equipped 
with a sub-station selector. The only change necessary to con- 
vert it into an automatic was to open the line circuit on the 
rear of backboard, extend the two ends through the backboard, 
and connect them to the commutator contact of the selector. 
To call with this sub-station selector the receiver of the calling 
party is first removed from the hook. The pin is then inserted 
in the hole on the dial of the sub-station selector corresponding 
to the first number of the combination desired, and by means 
thereof the dial is revolved to the right as far as it will go. 
after which it is allowed to rotate back by its own spring 
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tension to its normal position. The operation is repeated fcr 
the second, and all following combinations desired. In rotating 
backward the mechanism of the sub-station selector opens and 
closes a single commutator contact a number of times corre- 
sponding to the number of the hole in which the pin had been 
inserted, thus transmitting its impulses to the switches. With 
two movements of the dial it is possible to select any of 2,509 
subscribers, and with three movements this number may be 
increased to 125,000 selections. Hanging the receiver on its 
hook opens the circuit, releases the switches and restores them 
to normal. 

The system of numbering is different from any other system, 
and is known as the ‘‘hyphenated " number system, either single 
or double numbers being transmitted The switches necessary to 
an exchange in which two motions of the dial are used to com- 
plete a call, are known as distributor B., C., D., X., and G. 
switches. When a subscriber removes the receiver from the 
hook, the talking circuit is closed through the spring oi tue 
sub-station selector, or calling device. This operation energises 
the line relay, which removes the ground battery from the 
contact representing the calling subscriber on à row of semi- 
circular bank contacts. Above this “busy” row of contacts 
and swept by wipers mounted on the same shaft, are the corre- 
sponding rows of ''line" and ''mate"' contacts. Thus on the 
banks of a B switch there are three rows of 50 contacts repre- 
senting the ''line," ''mate," апа "'busy"' of fifty subscribers’ 
lines. On the instant that the line relay acts, a distributor 
switch is started by the forward contact on the line relay 
springs. This distributor switch in its rotation throws ground 
on a bank point representing the starter wire of a D switch in 
the group from which the call is to be made, starting it to 
sweep its arc of bank contacts. As soon as the wipers have 
travelled to the point from which the ground has been removed 
on the “busy” row of contacts, the calling subscriber’s line 
has been found and, having found the caller, it stops, returning 
ground battery to the point from which the line relay had re- 
moved it. In stopping, the B switch also throws ground on a 
corresponding point in a fourth row of contacts on the banks of 
the B switch. This last-mentioned ground contact operates the 
cut-off relay. 

On the same instant that the B switch leaves its normal posi- 
tion in its search for the calling line, the X switch starts to 
rotate in search of an idle C switch. The B and X switches 
being in series, then, the subscriber is now connected direct 
to the line jacks on the C switch, which may call into any one 
of fifty groups, each group representing fifty subscribers. The 
above operations are all accomplished in from one to one and 
one-half seconds. 

The group to be reached is designated by the first number 
called on the dial at the calling subscriber's station. The calling 
device, or sub-station selector. has only two springs. "These, 
with the receiver hook springs of the common battery variety, 
are the only springs in the subscriber's station. "The springs 
in the sub-station selector are normally closed, and are so 
arranged that the contact is opened and the circuit interrupted 
when the dial is operated. These interruptions always corre- 
spond to the number pulled on the dial, which may be from 
1 to 50. Thus, if 35 be pulled on the dial, the impulses occa- 
ioned by opening the circuit thirty-five times would be taken up 
by the mechanism and magnets of the C switch, causing it to 
rotate to the 35th point on the bank contact arc. This 35th 
point, then, represents a junction line to the 35th group of fifty 
subscribers. All the trunks to this group are terminated on 
the banks of the D switches for this group, and these D switches 
find the calling junction in practically the same manner as the B 
switch found the subscriber'sline. Then comes the simple operation 
of calling 21 on the dial, and connection is made with the sub- 
station 35-21 through the G switch, which is the last to rotate. 
This G switch is equipped with a greater number of relays, and 
has a more complex circuit for purposes of ringing the called 
subscribers' bells, detecting busy lines, &c. When a subscriber 
has finished talking, he hangs up his receiver, which makes his 
line test open. This permits certain relays on the switches to 
make back contacts, which operate to release the call, and restore 
the switches to normal. 

On party lines in this system the group of fifty subscribers is 
in reality four groups, on the banks of which are represented 
fifty line circuits. A certain number (any that is desired) of G 
switches is supplied with 16-cycle harmonic ringing current, 
then for each of 33, 50, and 66-cycle ringing current the same 
number of G switches are installed. To the banks of all these 
G switches all the 50-line circuits are multiplied straight through, 
so that the initial number of the call to any one of these party 
line subscribers merely indicates which ringing current is desired 
on any one of these fifty lines. 

When a busy telephone is called. an audible busy test is 
transmitted to the subscriber. As there are fewer switches than 
there are telephones. the lines being represented by a line and 
cut-off relay, exactly the same as in manual practice, instead 
of a switch, it follows that successive calls rarely pass through 
the same set of switches, hence should a subscriber in making 2 
call happen to select a switch which has for some reason failed 
it is only necessary for such subscriber to restore his receiver to 
its hook, remove it again, and repeat the call. In the latter case 
an entirely new set of switches and circuits will be assigned. 
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The wire chief, however, will have received notice through lamp 
supervision located on his desk of such defective switeh, which 
can, as has been stated, be replaced with a peefect switch in a 
second or two. 


CRANE CONTROLLERS 


HE accompanying illustrations show a specia! construction 
of controller for cranes, hoists, and similar work, which has 
been developed as a result of extensive experience in this class 
of work by Messrs. T. Broadbent and Sons, Ltd., of Hudders- 
field. The general arrangement of thc standard type is Fig. 1, 


Fic. 1.—SrANDARD CONTROLLER. 


which represents a controller with the cover removed. The 
way in which the fireproof partitions between the contact fingers 
can be swung back for examination and cleaning of the contacts 
is shown in Fig. 2. The drum contacts and the fingers are of 


Fic. 2.—CONTROLLER WITH PARTITIONS SWUNG BACK TO SHOW 
CONTACTS. 


specia] hard-drawn copper, and are easily renewable. The 
pressure can be adjusted by an arrangement of set screws and 
lock nuts. An auto return gear is fitted by means of which 
the handle is returned to the off position when released. A 
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special coniroller, with self-contained grid type resistance, is 
shown in Fig. 5. These controllers are standardised for series 


= 
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Fic. 3.—SpectaL CONTROLLER WITH ATTACHED RESISTANCE. 


shunt or compound motors, with and without braking positions, 
and also for two- and three-phase slip-ring tvpe motors. 


NATIONAL TELEPHONE COMPANY 


HE report of the directors for the half-year ending June 

50th, 1907, shows that the income for the half-year amounts 
to £1,314.790 14s., as compared with £1,195,151 11s. 9d. for the 
corresponding period of 1906, being an increase of £119,639 2s. 54. 
The working expenses for the half-year amount to 
£753,207 11s. 3d., as compared with £691,737 14s. 6d. for the 
corresponding period of 1906, being an increase of 
£61,469 16s. 9d. The net result for the half-year (after deduct- 
ing Post Office royalties amounting to £125,311 15s.) is a profit 
balance of £436,271 7s. 9d., as compared with £390,065 13s. 3d. 
for the corresponding period of 1906, being an increase of 
£46.205 14s. 6d. The rentals carried forward for unexpired 
terms of running contra¢ts amount to £1,210.117 Os. 6d., as 
compared with £1,106.639 3s. 5d. at the corresponding period 
of 1906, being an increabe of £103,477 17s. ld. Out of the 
available balance of £331,978 19s. 3d., after payment of interest 
on reserve fund and debenture stock. the Board recommend the 
payment for the half-year of a dividend at the rate of 6 per 
cent. per annum on the first and second preference shares, 5 per 
cent. per annum on the third preference shares, 6 per cent. per 
annum on the preferred stock, and 6 per cent. per annum on 
the deferred stock and néw shares. less income tax in all cases. 
The Board also propose to transfer £130,000 to the reserve fund, 
which now stands at £2,417.107 6s., and to carry forward the 
balance of £9.661 17s. 1d. The sum of £583,757 15s. has been 
expended on capital account during the half-year in the erection 
of 20,967 additional exchange and private stations, and in the 
construction of ünderground works. 

The report further states that the lamented death of the 
general manager, Mr. W. E. L. Gaine, on June 18th, has deprived 
the company of an officer whose conspicuous ability and devoted 
service have been of the highest value. The duties of general 
manager will in future be discharged by a managing director, 
and at the unanimous request of his colleagues, Mr. George 
Franklin has consented to accept that position in addition to his 
office of president. The Board have elected the Rt. Hon. Lord 
Balfour of Burleigh as a director of the company to fill the 
vacancy caused by the death of the Rt. Hon. Sir James Fer- 
gusson, Bart. At the general meeting. which will be held on 
Tuesday next, July 23rd, three directors retire, and. being 
eligible, offer themselves for re-election, viz., Mr. Samuel Her- 
rick Sands, the Rt. Hon. Lord Balfour of Burleigh, and Mr. 
George Hunter Robertson. 


NEW PUBLICATIONS 


"Papers and Discussions at the Manchester Section of the 


Institution of Electrical Engineers, Session 1906-1907." (Man- 
chester: The Institution.) 6s. 
“Journal of the Institution of Electrical Engineers." July. 
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RADIOTELEGRAPHIC 


"Т^ HE Report ot the Select Committee of the House ot 

Commons. appointed on March 8th, 1907, to consider the 
Fdotelegraphic Convention, signed at Berlin on November 
std, 1906. and to report what, from the point of view of public 
and national interests, would, in their opinion, be the effect of 
the adhesion or non-adhesion of Great Britain to the Convention, 
was published on Thursday. We have reported the evidence 
pared before the Committee at great length (ELECTRICAL 
ENGINEERING, Vol. I., pp. 550, 569, 610, 613, 701, 709, 744, 786, 
827, and 944), and we give below a résumé of the conclusions 
arrived at by the Committee. 

The Committee have held thirteen meetings and examined 
ezbteen witnesses, and although they have not had the advan- 
tice of hearing evidence from any member of the Committee of 
іктепсе, they have been assured on the highest authority that 
there was no difference of opinion among the members of that 
Committee as to the satisfactory nature of the Convention from 
the point of view of the interests of the country. 

No opinion is expressed in the report on the controversial 
questions of priority and patent right, but the Committee thinks 
it was generally admitted that Hertzian waves were first experi- 
mentally applied for practical telegraphic purposes in 1895-6 
by Mr. Marconi. The penc systems in use at the present 
time are set out as follows :— 

Marcont.—The first practical system in the field. The first 
Marconi British patent was applied for on June 2nd, 1896, 
and accepted on July 2nd, 1897. 

De Forest.—Aaünerican in origin; acquired in Great Britain, 
and it is said for all parts of the world except North America, 
by a British Company, the Amalgamated  Radiotelegraph 
Company. 

FE«esenden.— American. 

Lodae-Muirhead.—British, both as regards invention and 
ownership. First patent applied for May 10th, 1897, accepted 
Auzust lOth, 1898. i 
. Telefunken (“far sparking ").—German, an amalgamation of 

the systems of several different inventors (Slaby, Arco, Braun, 
Siemens). 

Roch ааста 

Branly-Popp.—French. 

Poulsen.—Danish, of recent invention, the rights in which 
for all parts of the world have also been acquired by the 
Ama!vamated Radiotelegraph Company. 

Stove maker,—American. 

Massie.—American. 

Many pages are devoted to an account of the evidence placed 
before the Committee, the various events in the history of wire- 
iess telegraphy to date being dealt with in chronological order. 
Similarly the Convention is dealt with article by article, ana 
their objects specified. We have already given these in full, 
log ther with tha Regulations (ELECTRICAL ENGINEERING, Vol. 
I.. pp. 530 and 569). To make the record complete, however, 
we publish. below the names of the British delegates at the 
conferences of 1905 and 1906 :— 


At the Confer- 


Name. r 
ence of— 
Mr. H. Babington Smith, C.B., C.S.I., Secretar 
of the General Post Office ... es ce = 1906 
Sir John. C. (then Mr.) Lamb, late Second Sec- 
rctary of the General Post Office ... 1903 


Mr. J. Gavey, C.B., Engineer-in-Chief of the 


Pest Office 1903 and 1906 


Captain H. L. Heath, R.N., Admiralty  ... bos 1903 
Commander R. Payne, R.N., Admiralty |... mS 1903 
Cartam the Нор. A. E. Bethell, C.M.G., R.N., 

Assistant Director of Naval Ordnance  .. p» 1906 
Mr. K. J. Mackay, Principal Clerk in the Post 

Осе. ae - ne sete oe .. 1903 and 1906 
Col. J. Е. Daniell, R. M.L.I., Assistant Director 

ci Naval Intelligence та = ‘de "T 1906 
Пеи F. G. Loring, R.N. ... m bs Pi. 1906 


CL R. L. Hippisley, C.B., В.Е. ... ies ... 1903 and 1906 
C4. F.J. Davies, Assistant Director of Military 


Operations — ... TA os be " t 1906 


The Bonus. System.—Commenting upon the Marconi Com- 
panys bonus system, which was repeatedly referred to in 
evilence, the Committee are of opinion that, other things being 


equal, a bonus system 15 a less satisfactory method of securing 


dixipline than a system of penalty, internationally directea 
anu nationally controlled 

Intercommunication.—Yhe next point dealt with was the 
Strong contention raised by witnesses on behalf of the Marconi 
Company, and by Mr. Marconi himself, that whereas the con- 
Vention specifies wave lengths for particular purposes, other 
essential factors, namely, amplitude and damping, had been 
ignored, and that therefore the treatment of the matter had 
tern incomplete and unscientific. Having inquired closely into 
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this matter, and after witnessing a demonstration by Mr. (now 
Sir) John Gavey, the Committee have come to the definite con- 
clusion that ‘Lhe Conference refrained from dealing in a more 
detailed manner with questions relating to amplitude and 
damping, because they considered at such an early stage it 
would have been injudicious to have imposed restrictions which 
might conceivably have impeded the progress of the science. 
Had the contention of the Marconi Company been anticipated, 
it appears to the Committee that the Company might then 
have had greater reason for objection, in that embarrassing 
limitations might have been inadvertently introduced.” The 
opinion is further expressed, in reply to the objections raised 
by the Marconi Company, to the wave lengths specified in the 
Regulations, that the Committee are satisfied that the prescribed 
wave lengths of 300 and 600 metres, taken in connection with 
the exceptions and restrictions provided for in the Convention 
and Regulations, afford  suflicient elasticity for commercial 
purposes. 

In view of the extremely conflicting views expressed by the 
various witnesses upon the possibility of all existing or future 
systems being capable of intercommunication, the report ex- 
presses the incompetence of the Committee to draw any deduc- 
tion, but, in its dilemma, Article 4 of the Final Protocol 1s 
relied upon by the Committee as safeguarding any system 
which is proved to be inherently impossible of intercommunicat- 
ing. This reads as follows :—‘‘It is understood that, in order 
that scientific progress may not be impeded, the provisions of 
Article 3 of the Convention do not prevent the possible use of a 
system of radiotelegraphy incapable of communicating with 
other systems, provided always that this incapacity is due to 
the specific nature of the system, and is not the result of 
arrangements adapted solely with a view to prevent inter- 
communication.” 

Imperial Interests, —Discussing Imperial interests under the 
Convention, it is pointed out that the Colonial votes will be 
allotted at the next Conference, which will meet in London in 
1911, and a special provision was secured by the British cele- 
gates so that the Colonial representatives, then admitted, will 
be enabled to deliberate and vote at that Conference. Owing 
to the importance of her Colonies, there should be no difticulty 
in Great Detain being able to sustain her claim for the maxi- 
mum number of votes, viz., six. This principle of voting has 
been shown to work satisfactorily in the case of the Postal 
Convention, and, in view of the moral intluence Great Britain 
can always bring to bear upon International Conferences, there 
should be no apprehension of a deadlock, or of any udverse 
vote being arbitrarily cast against her interests. In the unlikely 
event of such an occurrence Article 22 of the Convention can 
be put into force by the withdrawal of Great Britain from the 
Convention at any time with a year’s notice. All Colonies pos- 
sessing votes will be separately represented, and it is pointed 
out incidentally that this applies also to Egypt. 

Naval Interests.—The Committee are quite satisfied that naval 
interests are fullv protected. 

Commercial Interests.—In this connection great weight is 
attached to the evidence of the representative of Lloyd’s, and 
any doubt that might have existed in the minds of the Com- 
mittee as to not adhering to the principle of free inter- 
communication, would appear to have been satisfied by at least 
one instance, given by Captain Inglefield, in which the refusal 
of a ship fitted with Marconi apparatus to communicate with a 
ship equipped with some other apparatus might have had serious 
consequences for ships crossing the Atlantic at that particular 
time. | 

Position of the Marconi. Company.—The position of the 
Marconi Company is considered in great detail, but it is 
regarded as a subsidiary matter in comparison with national and 
international interests. The Committee say :— 

“The Marconi Company, the only opponents to the Convention 
who have appeared before the Committee, cannot be regarded 
as having any claim to a monopoly of wireless telegraphy; 
although, under present conditions, they have secured what 
amounts to something approaching a monopoly in respect of 
Great Britain, Italy, and Canada. As regards Great Britain. 
the position is due to the fact that for various reasons, and 
ending a settlement of the policy to be finaltv adopted. the 
лише аа has hitherto refrained from issuing licences 
for competing stations on the South Coast of England and 
Ireland. Had the Marconi svstem been the onlv one is exist- 
ence, there would still have been necessity for regulations for 
the proper working of the system through inter-governmental 
control; but this necessity becomes accentuated by the exist- 
ence of other systems with stations working throughout the 
world. . . . The Agreement of 1924 between the Postmaster- 
General and the Marconi Company conferred upon the Company 
certain rights, privileges, and advantages, and contained the 
following :—' Clause 10: In the event of his Majesty's Govern- 
ment adhering for the United Kingdom to a Convention based 
substantially on the stipulations contained in the Protocol of 
the recent Berlin Conference on Wireless Telegraphy. the Com- 
panies undertake, if required by the Government, to observe 
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in the United Kingdom and on British ships the provisions 
(except Article 6) of the Convention, and of any detailed regu- 
lations made thereunder for carrying these provisions into 
effect, and, in particular, and without prejudice to the generality 
of the foregoing undertaking the Companies undertake, if 
required by the Government, in relation to shore stations in 
the United Kingdom and ships equipped with Marconi appa- 
ratus for ship and shore messages, to accept (without prejudice 
to the patent rights) the obligation to interchange messages with 
ships and shore stations in the United Kingdom, respectively, 
equipped with other apparatus, and to relieve the Admiralty and 
Lloyd's and all other persons with whom the Companies have 
contracted from any obligation arising under their contracts to 
refuse to interchange messages with ship or shore stations in the 
United Kingdom so equipped, or to make any compensation in 
respect of the interchange of such messages.’ 

“The Marconi Company propose to make use of the words 
‘without prejudice to their patent rights’ in order to evade 
the obligation to intercommunicate which the above clause places 
upon them, and contend that an obligation of compulsory inter- 
communication between different systems, under an International 
Convention, must result in an intringement of their patent 
rights, and therefore that the expression in the Post Office 
Agreement ‘without prejudice to their patent rights’ continues 
to put the Company in a superior pcsition throughout the period 
of the agreement to any arrangement, international or other- 
wise, involving intercommunication that may, during that 
AA be brought into force. This contention may or may not 

e found sound in a court of law, and the Committee feel pre- 
cluded, therefore, from expressing any opinion upon it: but it 
appears obviously inconsistent with the intention of the Parties. 
when making the agreement. The wording of the clause re- 
ferred to clearly indicates the desire of the Post Office to con- 
template an International Convention, and seems to disvose of 
the contention that an International Convention would be a 
reversal of a policy which the Marconi Company must have 
contemplated at the time of signing the agreement. If this 
intention was in the minds of the Marconi Company when they 
negotiated the agreement, it would appear to be open to grave 
criticism, in that they are now endeavouring to evade the main 
condition which led the Postmaster-General to enter into an 
agreement granting them advantages which they have enjoyed, 
still enjoy, and propose to retain. 

“There appears to be little doubt, from the evidence placed 
before the Committee, that even if Great Britain declines to 
ratify the Convention the other Powers will do so. Assuming 
that the Marconi Company maintained the policy of non-inter- 
communication, the result would be that. under Articles 1, 2. 
and 5 of the Convention, Marconi apparatus would have to be 
removed from all ships and stations belonging to signatory 
nations, thus seriously diminishing the scope and effectiveness 
of the Marconi organisation on which the Company lay so much 
stress. On the other hand, if Great Britain were to ratifv, and 
if, as a consequence, the Company abandoned the policy of 
non-intercommunication, there would be no necessity for tnis 
removal. Once intercommunication is assured. other British 
steamship lines which have not hitherto adopted wireless tele- 
graphy will, it may be anticipated. find it to their advantage 
to do so, and there is no reason why the apparatus employed 
should not be Marconi. 

"In any event, whether ships are equipped with Marconi or 
other apparatus, the existing Marconi shore stations unde» the 
Convention should, and no doubt would. in consequence of their 
advantageous geographical position and under the conditions of 
intercommunication established, receive a greater volume of 
business. It may be pointed out also that the Marconi Com. 
pany will receive until 1911 an additional rate for messages 
interchanged with other systems, ‘such additional rate not to 
exceed the rate allocated .to the shore staticns,’ under clauses 
10 and 11 of the Agreement with the Post Office of 1904. 

"In reviewing the relations of the Government with the 
Marconi Company two points stand out especially clear in the 
light of subsequent events. (1) If, at the time when the Post 
Office were giving to Mr. Marconi effective assistance, the 
Government had thought it expedient to secure a right of pre- 
emption of his invention and patents. an enterprise of national 
importance would have been prevented from passing into the 
hands of a private company and subsequent difliculties might 
have been avoided. (2) The fact, to which reference has 
already been made, that the Post Office has largely refrained 
from issuing licences to other comnanies, has given the Mar- 
coni Company something approaching a monopolv during an 
important period, and may therefore have encouraged their 
dreams of a general monopoly. | 

“Whilst the Committee consider that the Marconi Company 
have exaggerated the case against ratification, under the annre- 
hension that they will suffer commercial iniurv by the opera- 
tion of the Convention, the Committee would be very reluctant 
to make anv recommendation which would impede or be in- 
jurious to the fair working of their business. They recognise 
the valuable work which has been done bv the Marconi Com- 
panv as the pioneers of practical wireless telegraphy, and this 
work is fully appreciated bv the nation. From the evidence 
placed before them, the Committee see no reason to annrehend 
‘hat the obligations of the Convention, if faithfully carried out 


by all concerned, will prove injurious to the Marconi Company. 
lt, on the other hand, it is found by practical experience that 
the Marconi Company are injuriously affected, the Committee 
recommend that they should be treated with a generous con- 
sideration quite irrespective of, and without prejudice to, their 
legal position. In all cases of legislation in the public interest, 
and where damage can be shown to accrue to private interests, 
something in the nature oí compensation is, and should be, 
granted. In this case, as already stated, the Committee are 
not of the opinion that the Marconi Company can found an 
equitable claim upon the terms ot their Agreement with the 
Post Otlice. But in view of the particular circumstances of tie 
case, the Committee recommend that, provided the Marconi 
Company loyally co-operate in carrying the Convention and the 
policy which it represents, and in the event of it being shown, 
under proper conditions of audit, that the Marconi Company 
during the transition period under the new conditions brought 
about by the Convention, have suffered diminution of business 
at their British stations, they should be granted compensation 
for a period of three years from the day of the Convention com- 
ing into operation—and that the compensation should be based 
upon а comparison with the average annual net trattic receipts 
from their British stations, during the three years preceding 
ratification." 
CONCLUSIONS. 

Under the heading ‘‘General Observations," the Committee 
point out that there are three alternatives open to Great Britain 
—Ratification, Rejection, or Postponement.” 

“Rejection,” they say, "would seem to be tne more obvious 
alternative to ratification. The only evidence in favour of rejec- 
tion was that of Mr. Cuthbert Hall, General Manager of the Mar- 
cont Company; of Protessor Fleming, Scientific Adviser of the 
Marconi Company; of Mr. Henniker Heaton; and. with much 
less intensity, of Mr. Marconi. Ап examuinaticn of the state- 
ment of these witnesses shows that their arguinents were based 
mainly on a consideration of the interests of the Company. 

“No evidence was given in tavour of postponement as distin- 
guished from non-ratification. It may be pointed out that pest- 
ponement would in no way diminish any of the unfortunate 
results which would follow on rejection, while it would be 
attended by the grave additional result that the action of Great 
Britain might be open to much misconstruction in regard to the 
position she took up at the Conterence, through which important 
concessions were obtained by her delegates. It appears to the 
Committee, therefore, that, from the point of view of national 
and public interests, rejection presents serious drawbacks, and 
that postponement is even less defensible.” 

In approaching the question of ratification. the Committee 
have regarded naval interests and national defence as over- 
riding any other consideration. In addition to the safeguarding 
of these interests, the unanimous evidence of witnesses repre- 
senting and speaking on behalf of the Admiralty and War Осе 
is conclusive that the Convention (now framed largely on the 
initiative of the British. Delegates) obviates injury and secures 
substantial advantages not otherwise attainable. Among these 
advantages are the following :— 

(1) A general obligation is imposed on all stations not to 
interfere with the working of other stations. 

(2) Exeinpted stations are allowed and given international sanc- 
tion. Certain wave-lengths are reserved for naval use, so as to 
be absolutely free from interference by commercial stations. 

(3) International sanction is obtained for such censorship 
arrangements as may be necessary. 

(4) The effect of the Convention, if adhered to by Great Britain, 
would be directly to encourage the erection of stations at suit- 
able points in British territory, and the general development 
of the use of wireless telegraphy in the British Mercantile 
Marine, thus providing a widely extended system over which 
the Admiralty would have control in time of emergency. 

(5) It may be added that the Convention has been framed 
with careful regard to the interests of his Majesty's Dominions 
bevond the seas, the several Colonies and India being able to 
adhere and withdraw separately, as may appear to them ex- 
pedient; and the means of adequate representation at future 
Conferences has been obtained for such Colonies ог Dependen- 
cies as тау subsequently adhere. 

(б) Finallv. the fact тау be emphasised that at any time, if 
she finds the Convention to be in any мау detrimental to her 
interests, Great Britain. by giving a year’s notice. тау retire 
from the Convention. Meanwhile, if she ratifies, no alteration 
to her detriment can be made in the Convention without her 
consent: and it has been already explained that the Bureau has 
no initiative or executive powers of any description. 

Some apprehension has been expressed that the Convention 
may have the effect of impeding the progress of scientific inven- 
tion. The Committee are of opinion that it will not have 
any such effect; but if, contrary to their expectations, it should 
be found in practice that anv of the Regulations have the result 
of discouraging invention, thev recommend that steps should be 
taken to obtain such amendments as may be necessary in order 
to avoid that result; and it may be borne in mind that, in the 
last resort, Great Britain would be able to take advantage of 
Article 22. and withdraw from the Convention. 

The Committee. therefore. report that. in their opinion, the 
effect of the adhesion of this country to the Convention would 
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be advantageous to national and public interests, and that its 
non-adhesion would be detrimental io those interests. The Com. 
mittee further recommend that, if, in accordance with this 
Report, it is decided to ratify the Convention, the Government 
should endeavour to arrange for simultaneous ratification by 
the principal countries who composed the Conference. This 
would prevent the necessity for exceptional and provisional 
arrangements, in the contingency of other countries not ratify- 
ing. and would be in accord with the spirit of international 
amity which marked the proceedings of the Conference. 


The members of the Committee who voted in favour of the 
report were Mr. Adkins, Mr. Sydney Buxton, Sir William Hol- 
land, Mr. Lambert, and Sir Gilbert Parker. Those who voted 


against were Mr. Gwynne, Mr. Arthur Lee, Mr. Macpherson, 
and Sir Edward Sassoon. The Chairman, Sir John Dickson. 
Povnder, did not vote, whilst Mr. Enoch Edwards, the other 
member originally appointed, only attended the first meeting 
of the Committee, and took no further part in the proceedings. 


In the House of Commons on Thursday, 

Sır Epwanp Sassoon asked the Prime Minister if an oppor- 
tunity would be given for discussing the report in the House. 

Sin HENRY CAMPBELL-BANNERMAN said that as the House had 
already discussed the matter, and appointed the Committee, he 
hardly thought further time could ai given. Although the re- 
port was dissented from by a very substantial majority, every 
opportunity had been afforded to the Committee for investigat- 
ing the subject. 


A NEW VARIABLE SPEED MOTOR 


A C UI em giving а speed range of, say, four to 
a Xone by field control can be readily enough produced, but 
the «cst is prohibitive to the average customer. The extra 
cost 15 attributable largely to the tendency to spark at the 
higher speeds when the ordinary design is used. To overcome 
the sparking it becomes, in general, necessary to use а much 
larger motor than considerations of heating alone would 
require. If a motor can be arranged for two or more normal 
speeds, that is, two or more speeds for each value of the 
feld current, the sparking may be reduced. Two, normal 
speeds may be obtained either by the use of two commutators 
and two separate armature windings, or by varying the 
impressed voltage. The latter involves the use of a multiple- 
voltage system of some scrt. 

A very simple method devised by B. J. Bailey, by which 
either all or one-half of the armature conductors can be 
connected in circuit, thus giving two normal speeds, one twice 
as great as the other, is described in a recent article in the 
Electrical World (New York). The method requires only an 
ordinary motor, normal in all respects except that one or 
more slip rings are mounted on the shaft and connected to 
the proper points on the armature winding, exactly as though 
the machine were to be used as a rotary converter. One or 
more inductive reactance coils are connected with the rings. 


Fics. 1 AND 2.—VARIABLE-SPEED MOTOR CONNECTIONS. 


The reactance coils can be used in a great variety of ways, 
a few of which are shown in Figs. 1, 2, 3 and 4. The coils 
might be mounted on the armature structure and revolve with 
it. in which case only one slip ring would be needed. | 

The operation of the motor will perhaps be best understood 
from Fig. 5, which corresponds with the connection shown in 
Fig. 4. With the switch 5 closed on the upper contact, the 
machine operates as a simple shunt motor. <A small alternating 
magnetizing current flows through the inductance. ‘The slighi 
loss of power thus produced can be avoided by using a double- 
throw switch, single-pole on one side and double-pole on the 
other, as shown in Fig. 4. Variations in speed from normal to 
double normal may be obtained in the usual way by means of 
the field rheostat R. With S closed on the lower contact, 


however, the motor runs at twice its former speed and by 


weakening the field the speed may be increased to, say, four 
times its lowest value. 

When operating in this way only one commutator brush is 
in use, and the other may be removed from the commutator 
without affecting the operation in any way. The current in 
the main leads is а non-fluctuating direct-current. In the 
inductance itself there is a small alternating magnetizing current 
superimposed upon the direct current. Considering the two 
branches into which the direct current divides, it will be seen 
that in general in any one of them the current is flowing 
against the E. M.F., and is thus imparting energy to the mag- 
netic field of the inductance coil. This energy is, however, 
being used as fast as generated to force current through the 
other half of the inductance coil in the opposite direction. 
The ends are always at just the same potential as the points 
of the armature to which they are connected. The potential 
of one end of the inductance coil is lower, and that of the 
other is higher than the middle or feeding point. After 
reaching the commutator, the two currents flow to the one 


brush and so out. Practically all of the current is confined 
to one-half of the armature. 

To understand why the motor runs at double speed with 
this connection, consider a position of the armature such thet 
one slip ring is connected to an armature conductor which, in 
turn, is directly connected through the commutator to the 
brush. Half of the current will take this path and will do 
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Fics. 3 AND 4.—VARIABLE-SPEED Motor CONNECTIONS. 


no work on the motor. Its power, however, is expended in 
raising the voltage of the other half of the current, so that 
there results in the armature half the current at twice the 
voltage. 

At a position of 45 electrical degrees from the first one, one 
current passes through a quarter of the windings and about 
30 per cent. of its power at the instant is being absorbed by 
the motor; the other 70 per cent. is being used to raise the 
pressure of the other half of the current. At 90 electrical 
degrees from the first position there is no transformer action 
and half of the winding is being fed at the line voltage. 
The pressure supplied to the armature is then just slightly 
greater than the counter E.M.F. generated by the windings 
from the point supplied to the brush, and since this pressure 
rises and falls from zero to double the supply voltage, the 
effect is equivalent to supplying the motor with half the 
current at double tho voltage. When connected as shown m 
the diagrams of Figs. 1, 2 and 5, the action 15 slightly 
different. The inductance coils then act as magnetic springs, 
storing up energy during one-half revolution and restoring it 
during the other. 

For a motor whose speed must frequently be changed, all 
of the cperations could be performed by one controller handle. 
The sequence in passing from rest to highest speed would be 
as follows: Closing of switch S upward, cutting out of starting 
resistance, insertion of field circuit resistance, opening of 5, 
immediately followed by cutting out of field circuit resistance, 
insertion of the buffer resistance in the armature circuit. and 


Constant Potential,Oirect Current Maine 


Fic. 5.—ScHEME OF CONNECTIONS. 


closing of N downwards, cutting out of buffer resistance and 
increase of field circuit. resistance. 

The tendency to spark will be no greater at the hich than 
at the low speed. This is readily seen, as the current will 
be the same for the same power, and the use of the inductance 
coil has no effect upon the distribution of current at the 
active brush. 

The 722 loss, and consequently the temperature rise, is less 
with the high-speed connection than with the low. It will 
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be noted that with the connection as shown, since current flows 
in half of the armature coils, the /2/ loss will be half that 
of an ordinary motor. 

In the above it has been assumed that the field winding is 
of the shunt type. It is evident, however, that any type 
of winding may be employed. Thus for a hoisting motor a 
series winding might be employed with an inductance to give 
two operating speed connections. It is also evident that the 
device, at least in the form shown in Fig. 4, may also be 
applied to any alternating-current commutator type of motor. 


ELECTRICAL SCIENCE 
British and American 


Photo-Electric Sensitiveness of the Metals.—A long experi- 
mental paper, by R. A. Millikan and G. Winchester, on the 


intluence of temperature upon photo-electric effects in very high: 


vacua and on the order of sensitiveness of the metals, is pub- 
lished in the July Philosophical Magazine. Two views are cur- 
rent regarding "as discharge of corpuscles from metals under 
the stimulus of ultra-violet light. One view is that the free 
corpuscles in the metal, by absorbing the ultra-violet light, 
acquire sufficient kinetic energy to enable them to escape from 
the attraction of the metal; the other view 1s that the corpuscles 
emitted are shot out of the atoms of which they were plane- 
tary constituents, the action of light being merely trigger-like 
and the speed of projection being due solely to the orbital 
speed the corpuscle possessed in the atom. On the first view 
the escape of a corpuscle ought to become easier with increas- 
ing temperature, for the higher the temperature the greater 
would be the initial kinetic energy possessed by the ‘corpuscles 
and the smaller the increment required to enable them to 
escape from the metal. But if the second view is true, it is to 
be expected, since radioactivity is independent of temperature, 
that temperature would have no effect on photo-electric emis- 
sion. The authors proceed therefore to examine various metals 
in vacuo at temperatures ranging from ordinary temperatures 
to 3009 C. The metal was charged to 20 volts negatively in a 
vacuous vessel with a quartz window, the vessel being enclosed 
in a furnace. The ultra-violet light was obtained from an 
inductorium spark across zinc terminals. The rate of loss of 
charge was measured by a quadrant electrometer connected to 
the metal. The most important conclusion reached is that the 
photo-electric discharge from metals is, like radioactivity, inde- 
pendent of temperature (within the limits of the experiments) ; 
which implies that the escaping corpuscles have been detached 
from atoms by a resonance action. Further, it was found that 
the positive potentials reached by metals exposed to ultra- 
violet light were all independent of temperature, which implies 
that temperature does not affect intra-atomic velocities. It is 
noteworthy, too, that the order of the ten metals examined, 
arranged either with regard to photo-electric sensitiveness (that 
is, rate of negative discharge) or with regard to final positive 
potential reached under exposure to ultra-violet rays, is in each 
case quite different from the order known as the Volta contact 
series. The authors suggest that the apparent relation, hitherto 
credited, between the Volta series and the photo-electric effects 
is probably due to the masking of the true photo-electric effects 
by the effect of the double layer formed between the oxygen 
and the metal. 

Mutual Inductance Formule.—In the Bulletin of the Bureau 
of Standards, No. 2, Vol. 5 (Washington), several new formule 
are developed for the mutual inductance of a circle and a 
coaxial single-layer coil, and for the mutual inductance of 
coaxial solenoids. With regard to the former, E. B. Rosa 
obtains a new formula in the form of an algebraic series which 
involves no elliptic integrals, is relatively easy to calculate, and 
is very accurate. The problem of finding the mutual induct- 
ance of a circle and a coaxial single-layer winding was first 
solved by Lorenz for his absolute resistance determination, 
wherein a circular disc is rotated in a magnetic field produced 
by an electric current in coaxial coils. Then Viriamu Jones 
gave two solutions, one of them, exact and general. in terms 
of elliptic integrals of all three kinds. But the new formula of 
‘the present paper is much better adanted for quick approximate 
calculations than Jones’s formula. The formula is based on the 
assumption that the current in the coil is equivalent to a cur- 
rent sheet. The formula is too long to quote. Numerical tests 
show that it differs by only one or two parts in a million from 
the results obtained by the exact Jones formula. The formula 
is, further, applied to deducing the constant of that type of abso- 
lute electrodynamometer which consists of a central vertical 
solenoid suspended from а baJance arm in a coaxial fixed sole- 
noid. The second paper in this number of the Bulletin com- 
prises the deduction, by L. Cohen, of a hitherto undemonstrated 
exact formula of Kirchhoff’s for the mutual inductance of 
coaxial solenoids symmetrically placed. The result is that an 
error in the Kirchhoff formula is now brought to light and cor- 
rected. The formula is an elliptic integral formula, too in- 
volved, again, for quotation. A third paper, by Rosa and 
Cohen conjointlv. is devoted to a comparison and criticism of 
»ther formule for the mutual inductance of coaxial solenoids. 


Continental 


Telephone Method with Direct Currents.—G. Athanasiadis, 
in No. 7 of the Annalen der Physik, describes a way of emplov- 
ing the telephone method devised by Kohlrausch and Nernst 
to the measurement of resistances and capacities even without 
alternating currents. Direct but undulatory currents from a 
central station will suftice. Sent through a telephone and snit- 
able resistance, they give a pure note, whose frequency is equa! 
to the number of commutator bars passing under the brushes 
per second. Such a note may also be produced by inserting a 
condenser of high capacity, or a condenser and telephone. The 
substitution of direct for alternating currents is claimed to 
accelerate the measurements, simplify the apparatus, and 
economise the consumption of current. The author describes in 
detail the measurement of an inductionless resistance, of an 
electrolytic resistance, and of the capacity of a condenser. The 
condenser is only used for the last two measurements. The 
reading is taken with a Wheatstone bridge arrangement, and is 
located either where the telephone becomes silent or midway 
between two positions where it is just audible. The limit of 
error is one-tenth per cent. It is worthy of remark that the 
author, though writing in German, uses the word “voltage,” and 
gives it a masculine gender. | 

The String Galranometer for Alternating Currents.— 
Einthoven’s string galvanometer has made its wav as a useful 
instrument for studying direct currents, especially since Salo- 
monson substituted field-wires for field magnets, and used this 
electrodynamic instrument as an electrometer and a wattmeter. 
G. Zemplen tried to apply it to alternating currents, but found 
that as soon as an alternate current was sent through, the black 
string өп the bright background disappeared from view. He 
states, however, in the Physikalische Zeitschrift for July 1st, 
that when the background is dark and the string is illuminated 
in a direction making a small angle with the optic axis of the 
micrometer microscone, the instrument becomes available for 
alternate current. Then, when an alternating current is av- 
plied. the bright string broadens out into a bright band with 
sharplv defined edges, whose position can be read on the scale 
to within a tenth of a division. The background must not be 
entirely black, as otherwise the micrometer scale would dis- 
appear. The author has obtained a width of two scale divi- 
sions from a current of a millionth of an ampere. For the same 
frequency, the width of the band is an accurate measure of the 
current strength. But the scale must be calibrated separately 
for each frequency. The instrument is specially adapted to the 
comparison of telephone currents. 

Tantalum Rectifier.—According to G. Schulze, who publishes 
his researches on tantalum electrodes in No. 7 of the Annalen 
der Physik, there is no electrolyte in which tantalum fails to 
show a valve effect, as there is in the case of aluminium. The 
voltage which the non-conducting layer deposited on the anode 
is cavable of resisting is also much higher, being over 650 in 
carbonate of soda, 600 in various fluorides, and 70 in concen- 
trated caustic potash. It is best to have the tantalum electrode 
entirely immersed, as otherwise sparks may pass from the sur- 
face of the liquid to the emergent portion. Such sparks show 
the tantalum spectrum, whereas sparks through the liquid show 
nothing but the snectrum of the electrolvte. The anode skin is 
easily formed in the course of a few minutes, and is not much 
affected by heat. Herein it has a great advantage over 
aluminium. “But this is to some extent balanced bv the in- 
stabilitv of the skin on tantalum electrodes, which is greatly 
reduced in efficiency in the course of a few minutes’ break of the 
current. Niobium and vanadium also show a valve effect in all 
electrolytes, though it does not approach 1,000 volts. as in 
tantalum. Other metals, like Cu in copper sulphate. show a 
slight action of this kind, but it is not of any practical utility. 


The Protection of Buildings from Lightning.—A lecture which 
was given by Mr. Alfred Hands on the above subject at the 
end of last vear at the Schoo! of Military Engineering. Chatham. 
has been reprinted in pamphlet form. and issued by Messrs. 
J. W. Gray and Son, lightning conductor experts, of which 
firm Mr. Hands is the senior partner. After giving some figures 
showing the extent of damage due to lightning in this country 
during the last few years, he makes some reference to the recent 
report of the Lightning Research Committee, in which he points 
out a few inconsistencies. A collections of actual cases are then 
discussed, and some of the complex effects which have to be 
provided for and the most suitable methods of protection which 
should be employed are considered with the aid of diagrams. 
In the actual lecture ingeniously contrived models were used 
and the effects imitated experimentallv. Some of the most 
interesting cases were caused by the surging effect of discharges 
and cases were cited in which damage had been done to buildings 
half a mile away from the object actually struck. Different 
systems of protection are then discussed, and Mr. Hands points 
out that too much importance has hitherto been attached to the 
form and composition of the conductor, and too little to the 
fact that its efficiency depends very little on what it is. but 
almost entirely on the way in which it is applied. 
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" ELECTRICAL ENGINEERING” PATENT RECORD 


This Patent Record зя compiled by our own Editorial Staff, and 
is strictly copyright.) 


Specifications Published July lith 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1906 Patents 


13,949, De Ferranti. Electric furnaces. This is an induc- 
tion furnace operated by single or polyphase current, and char- 
aterised by the use of tubular primary conductors through 
"Dich. cooling water is passed. Means are also provided tor 
Drevent:ng the iron cores from reaching a temperature above 
that of maximum permeability. A rotary field mav also be 
arranged to circulate or mix the molten metal. ‘she whole 
furnace is lagged with moulded quartz. Four claims, eleven 
fozures. - 

14.501, FvNw. Dynamo electric machines. This refers to a 
method of reducing the armature reaction of continuous-current 
machines in which the main poles are divided into magnetically 
independent units. А neutralising winding is disposed on the 
mner pole faces of each main pole unit in such manner as to 
produce a magnetisation in a direction opposed to that pro- 
duced by the armature reaction. In addition each commutating 
pole is provided with a non-magnetic shoe of grid-like form, 
placed in close proximity to the conductors undergoing com- 
mutation. The shoe virtually constitutes two short-circuited 
015, which tend to keep the flux through the auxiliary poles 
constant. Three claims, eleven figures. 

17.559, HaAuNz, AND А.В.Р. AccuMvLATOR Company. Electric 
accumulators. Wooden separators for electric accumulators are 
prepared in a manner to make them porous to the electrolyte 
but not to solid matter. The wood is treated with a solution 
of caustic alkali at a pressure of about 20 lb. above atmosphere 
ior from six to eight hours. Three claims. 

27.209. LEDERER. Metallic glow bodies for electrical appa- 
ratus. This is a method for obtaining a permanent indicaticn 
of the variations:iu cross-section of metallic filaments. The 
filament is subjected to momentary electric currents while in 
an zutmosphere of vapours or gases capable of reacting upon 
the het parts of the filament and changing the colour of the 
атте. One claim, no figures. 

22.489. SCHMAHL, AND ARMORDUCT MANUFACTURING COMPANY. 
Electrical conduit fittings. This specification is the subject of 
an article on page 108. - 

25.979, ATELIERS ‘THomMson-Houston. — (CIneiens | Etablisse- 
menta Postel-Vinay.) Varving the speed of asynchronous 
motors. А small variable pole auxiliary motor is mounted on 
the same shaft as the main motor; and the rotor of the main 
motor is connected to the stator of the auxiliary motor. Two 
claims. one figure. | 

23.482, Coorer. — Electrically-driven railway vehicles. | In 
vehicles. provided with one or more trucks and driven by a 
number of separate motors, the connections are so arranged 
that, during starting, the torque exerted upon the leading 
wheels is reduced relatively to that exerted by the rear wheels. 
Ihe reduction of torque is effected by the use of a shunt resist- 
ance to weaken the fields of the leading motors. By this 
method the total effective torque may be increased 20 to 25 


per cent. "Three claims, four figures. 
Specifications Published To-day 
The following Patent Specifications will be pablished to-day, and will 


be on sale at the Patent Office Sales Branch, 25 Southam 

Buildings, London, E.C., at the price of 8d. each, post free. The 

number and year of the patent should be quoted on the order. С: 
Summaries of the more important of these patents will appear in our 


next issue. | 
1906 Paterts 
MIDDLETON, & TOWNSEND. 


14,517, RAVENSHAW, Magnetic 
clutches. 

14.577, Starter. Electric circuit breakers and makers. 

14,615, RorHwELL. Electric railways working on the surface 
contact system. 

11.642, Brarp. Secret keyboard for central exchange switch- 
board. 

14.715, Correr & WmnrrriELD, Furnace rates. 

14.816, DEevrscHE GascLÜHLICHT AkT.-GEs. (Auergesellschaft). 
Method of producing metallic incandescence bodies for 
electric glow lamps. m 

15.428, JoxEs. Electric switches. ies 

15.587, EsrrER & Drake. Insulators for electric rail or tram- 
Wavs. 

17.981, WErTER (Elektrizitáts - Aktiengesellschaft vormals 
Schuckert d: Co.). Apparatus for the electrolytic pro- 
duction and separate collection of gases. 

18.565, Brook & Htrst. Metallic cases for motor starters, 
switches, fuses, and the like electrical apparatus. 

18.486, ALLGEMEINE ELEKTRICITATS-GEs. Time and like switches, 
especially applicable for use with electric metering 
apparatus, 

18.835, Wynne. Method ‘of heating molten or 
materials by electricity. 


semi-molten 


19,548, British Тномѕох-Носѕтох Co. (General Electric Со.). 
Electric transformers. 

21,769, Scuoor. Connections for graphite carbon electrodes. 
21,874, British Тномѕох-Носзтох Co. (General Electric Со.). 
Electric arc lamps. 

22,925, Mtnz. Magneto-electric ignition apparatus. 

25,664, CowPER-CoLEs. Removal of scale and oxide 
metallic surfaces. 

24,689. Нзовктн. Carbon holders for microphones. 

26,940, Marino & Bartox-Wricut. Construction of electric 
accumulators. 

27,144, DELALANDE. Sparking plug for use in explosion engines 
with adjustable and visible spark. 

21,640, d CEN1URY Arc Licut Co., & Baccerr. Electric arc 
amps. 

27,899, Hoop. Hand tube scraper for water tube boilers of the 
large tube type. 

28,015, ScHALow. Vent valves for galvanic batteries. 

29,176, BorrsHaUsER. Insulator for electric conductors. 

29,195, MATTHIESEN. Uni-polar dynamos. 

29,271 Erick. Electric transformer furnaces. 

29,276, FRIEDLÄNDER. Telephone apparatus. 


1907 Patents 


Time indicator for persons using the tele- 


from 


42, CUNNINGHAM. 
phone. 

99, ALLGEMEINE ELtkrTRICITATS-GEs. Alternating current 
commutating machines the magnet fields of which are 
excited by the armature. 

287, Siemens Bros. & Co. (Siemens d Halske Akt.-Ges.). 
Telephone installations having central and local ex- 
changes worked by a central battery. 

288, Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.). 
‘Telephone exchanges. 

1,080, Soc. pes ProcEpEs GIN POUR LA METALLURGIE ELEC- 
TRIQUE. Electric induction furnaces. 

1,201, Marks (Akt.-Ges. für Automatische Zund und Losch 

Apparate). Device for igniting a gas or gaseous mixture 
by means of electric sparks. 

1,245, SIEMENS-SCHUCKERTWERKE (СЕЗ. 
of electric motors. 

2.106, FnaNcoMBE. Thermal electric contact making devices. 

3,276, Ransrorp (Soc. Anon. Klectrometallurgique | (procédés 
Paul Girod). Crowns or covers of electric furnaces. 

5,933, EISENSTEIN. Electric wave meters. 

4,667, ALDIGIER. Electrode for sparking plugs. | 

6,195, GRONWALL, LINDBLAD, & SrALHANE, Electric transformer 
furnaces. 

7,909, Grosser & ТлттмАхх. 
and like machines. 

10,522, Lawrence. Pocket magnetic compasses. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1906 Patents 
Telegraphic transmitting device. 
Electric contact devices. 


1907 Patents 


4,988, HEvrAND & Korpa. Rotary transformers permitting the 
transformation of alternating current into continuous 
current and vice versd. 

14,440, ALLGEMEINE ELEK1RICITATS-GEs. 
motors. 

14,620, SiEMENs-ScHUCKERT WERKE Ges. . Regulation of electric 
circuits and to means therefor. | 


Request for correction of clerical error 

24,254—1906. Improvements in and relating to the purifica- 
tion of tantalum. The agent for the applicants (the British 
Thomson. Houston Co., Ltd. requests that a clerical error may 
be corrected. "The desired correction consists in striking out 
“THE ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, of 22 Schiff- 
bauerdamm, Berlin, Electrical Engineers,” and substituting the 
GENERAL ELECTRIC Company or SCHENECTADY, County of Schenee- 
tady, State of New York, U.S.A., Electrical Engineers, as 
communicators of the invention. 


Expiring Patents 


Tue following patents expire during the current week after 
a life of fourteen years :— 

14,130, July 21st, 1895. HaRGREAVEs AND Віко. Electrolysis 
of iodides, bromides, nitrates, and other salts. The electrolysis 
of substances other than alkalies is effected in a cell, the chief 
characteristic of which is that the cathode is permeable or 
perforated, and forms one boundary of the electrolyte. The 
cation or product is yielded on the exposed side of the cathode, 
and is removed therefrom by means of steam or other vapour. 

14,131. July 21st, 1895. HaRcGREAvES AND Віко. Electrolysis 
of chlorides, iodides, bromides, and other salts. This relates 
to a special construction of electrolytic cell to carry out the 
process described in the preceding patent. The cell is con- 
structed with three compartments arranged vertically one above 
the other. The top cell contains the electrolyte, and is separated 
from the middle cell by the porous cathode and diaphragm. 
Steain is passed through the middle cell, after having traversed 
the lower cell, which is for the purpose of heating the apparatus. 


Starting and regulation 


Armatures of magneto-electric 


27,049, KITTSEE. 
29,406, KENT. 


Control of electric 
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STOCK AND 


І RISE OR 
Amount) D ежа S10CK FALL 
NAME. or AIS EXCHANGE | sINCE 
Suang | *= Interim, |Quoratiox.| Last 
'EEK 
1905 1906 
ELECTRIC SUPPLY, £ | x 
Dournemonth & Poole Е. 8. Ca, La, 10 7 14/- 10—11 
Do. 447 Cuin. Pref... did sas ees 10 4h 4/5 d 
Do, 67 Cum. Second теб, РЕ 10 6 6/- 101 —10} +1 
ро. 445 Debenture, Red.. | Stock 4 45% 99—102 
Bromley (Kent) E. L.& Power Co., Ld, 5 5 SU 41—351 
Do, 447 Ist Deb. Red. .............. Stock 4 44% 98—100 
Bro i ptou & Kensington E. 8, Co., Ld. 5 10 10/ 74—59} 
Do. 7% Cum. Pref.. 54 5 7 7/- 7b —854 
Central É. 8, Co., Ltd.. P. Guar. Db.| Stock 4 4% 99—102 
Ch. Cross. W. E. & City E. 5. Си..... 5 5 5/- 3—4 
0. 7 Сию, Pref, 1... erre 5 4h 2/3 4—1) 
Do. AWC TOME». ilin aan Aai Stock 4 47 905 —08 
Do. “city Umlertaking,” 415 Cin. Ph 5 4} 2/4 3—4} 
Chelsea Electric Supply Co., lab s 5 6 2/3° 31—44 
Do. 447 Deb. Red . „| Stock 4) 44% | 202—105 xd| Al 
City of London Elec. Lt. Co., “Ltd. . 10 6 17/- 9-10 
Do; OX Cum. Prob „5 «сна 10 6 12/- 11—12 xd | 
Do. 5% Deb. Red ....................| Stock 5 5% [1201—1251 
Do. "no ?nd Deb. Red. a| Stock 44 44% 95—95 
Cty of Durhaw E. P. Dis. Co, (£3 pais) 5 4 47 > Е0- 
Do. 57 Pref.. 5 5 5j 44—5 
County of London Elect. - Sup. Co ‘Tal. 10 5 10/- т—8 -1 
Do. 6% Cum. Pref. . e hiis 10 6 12/- | 104—114 
Do. 4 yi Deb, Bed „лге — T Stock 1 HC 106—100 
Do. 4 $ 2nd Deb, Red ,........ о...) Stock 4 * 93—96 
Edinunson s Electricity Ops x Es 5 4 1/0* 4—1 
Do. 6% Cum. Pref.. 5 6 3/- 1—2 -i 
Do. 447 Ist Mort. Deb. Red ...... Stock 4} 447 76 —81 xd 
Folkestone Klee, Supply Co., Ltd. 5 54 115 44—58 
I. BX далы Tol, ои 5 5 57 2—5 
Do. 45У lst Deb. Red ............... Stock 4} 447 98—101 
Hove Electric Lighting Co., Ltd. 5 9 y 4 61—71 
1. of Wight E, L; & P. Co., Db. Ra. ...| Stock 44 417 94—97 
Kensington & Knightsbridge E.L.Co. 5 10 10/- 5—9} 
Do. 44% Deb. Red . Stock 4 4% 950—200 
Kens & М ng Hill E. L. Cos. Dh, КА.) Stock 4 4% 100—103 
Loudon Electrie Supply s rcm 3 4 2/44 1g—2} -i 
T 6% Pref... Co 5 6 3/. | 49—5} 
Do. 4% Ist Mort. Deb. Rel. ER Stock 4 47 93—96 
Mapai Res Elec. Supply Co., Ltd. 5 10 8% 5 Bh 
Do, 1% Oum БТ, eco ee акеле эге 5 4 2/3 49—5 
Do. 44% Ist Mort. Deb. Red ......| Stock 4 437 | 103—107 
D» 317 Mort. Deb. Red ,... ‚| Stock 8 34 7 S6—91 
Midland E. "Corp. for P. pist. 1stM t. Dh. | 100 & 500 44 44% 95—98 
Newcastle & Dist. E. L. Co., £9 yn 10 5 4/0 9-10 
Do. 41% Mort. Deb. Кей. | Stock 4} 44% 98—101 хд) —2 
Neweastle-upon-Ty ne Elec . Supply. 5 5 5 "4—7 
Do. £2 Pw. 32/- раі i. ...... eee. 5 — 1/2:02 5—5$ 
Do, 57 Pref (fully wid). - 5 5 5/- 5—6 
Do. 10/. Pm 8/- раі... 5 — 9-024, к 
Notting Hill Elec. Ltg- Co., Ltd... 10 T} 7/- | 114—124 xd ^ 
Oxford Eleetrie Co., Ltd. os... 5 7 7/- 52—64 T 
Do, 4% Deb. Red.. Stock 4 4% 95-97 xd | -1 
St. Taner and Pall Mall E. L. Co. Lit. 5 124 5/-* 5—0 
Do. 7% Non-Cum. Pref... del: 5 7 3/6 0—7} 
Do. 347 Deb. Red. Stock 8j 34% 8—9] 
Rinithfleld Mkt. Elec. sup. Co., “td, 5 à 4/- &—14 -i 
Do, 4ZD b.Red ..... Stock 4 47 73-77 
South London Elec. Sup . Corp. ‘Lud. 5 4 3% Гау 
Бон мылын tan E Ax б Со.. 1 2) (а, 1 
Do. 7% Cum, Pref. , AA 1 7 5 4 11—13 
ро. "e? Ist. Deb. Rec КУТТ Stock 4) 447 100 —103 
Urban Elre. Supply Co., Ltd. ep 5 5 5/- 14-2) 
Do. 5% Cum, Pref. ... "өөй 5 5 h/- 2—N 
De. 4}% Ist Mort. Deb. Red ...... Stock 4) 44% | 94—07 
Westininster Elec. Sup, Pv Ltd. 5 13 б/б* 9—10 
Do, 44% Cun. Pref. ........... 5 b 2/8 51—54 
ELECTRIC RAILWAYS. 
Baker St. & Счита 1% Sum] Deb.| Stock 4 4% 88—O8xd | —2 
Central London , ———— ВОСК | 4 4% 73—75 
Do. 4% Pre. erred. —— M BLOCK + 4% 92—94 
Do. Deferred.. өөн зз Stock 4 4% 53—56 
Do. 47 Debentures,......... 4 | Stock 4 4% 102—105 xd| —1 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 4% 51—84 +1 
City amd South London Cons. ........ | Stock 1g | 2}%* 48—50 +1 
Do. 4% Perp. Deb. . enses] SHOCK 4 47 102—105 
Do. 5% Perp. Pref. 189] ............| Stock 5 5% 117—121 
Po. 5% Perp. Pref. 1898 ....... e| Stock 5 5% 115—118 
Do. 5% Perp. Pref. 1901 ..,......... Stock 5 5% 115—118 
Great Northern & City Pref. “A” .. 10 4 4/-* 2—2} 
Gt. Northern, p ip head Brompton 10 4 4/-* 0—7 
Do. 47 Perp. Deb.. esos сеннен: BÉOGK 4 47 82—85 
Mersey tons, ... ае SHOCK — — 2—4 
Do. 8% Perp. "Pref. Red... дген да» Stock — — 3—6 
Metro] tan WV. ——— m ТООК 2 14% | 474—484 +3 
Do, 34% Preferencr’.,,.......000 ..... | Stock 3 84% 89—92 T1 
Do, з °/ "WAT WE сы Stock 3 817 176—8; 4-1 
Do. 8 7 Vonvertible Pref, ........ Stock 3 847 75—80 +2 
Metropolitan District п... | Stock — — 121—183] +14 
по, 6% Perp. Deb. ...............55› | Stock 6 6% 125—130 
Ds 4% Perp. Deb.. — өы [ОООО К 4 4% 52—87 
Do. Kxtension Pref. (б^ ы. ess] Stock — EE 20—30 
А хх, Ext, Pr. „Guar. by U. E. Rs. Co.| Stock — 3% 50—55 
Underground. Elec. Kailways Co. ot 
London 5% Profit Shg. See. Notes| Various 5 5% 04—07 +2 
Waterloo and City...... куб ней ынан Queens Stock 81 37 —- 
Whitechapel and Bow 4% Deb. ........ | Stock 4 47 104—107 
ELECTRIC TRAMWAYS. 
Labh Electric SEATS T DUE, oov» 1 5 1/- — - 
ра 57 Cum. Pref. TP 1 5 d. p м 
Du. 44% Deb. Red.. Stock 4 s/ 94— 99 
Birin. & Mid. Trs., Ld. lst ‘Db. "Ra. Stock if 417 94 - 97 
British Electric Traction Co., Ltd.. 10 $ s 21—31 
Оо. бу Си, н... деше. 10 б 6/- 74—78 +4 
Do. BA Perp. Dol cn гес сасе Stock 5 by 100—103 —3 
. Do. 447 2nd Deb. .....................| Stock 4) 447 78—81 
City of B. тїш Паш Trs. Qo., ‘Cin. Pf. 5 10 3/o* 44— с ЗА Я 


ЅНАВЕ LIST 


(Risk OR 
AMOUNT Dm STOCK FALL 
NAME. ОЕ 4 EXCHANGE | SINCE 
Suare.| *"-— Interim. | QuorarioN | Last 
WEEK, 
City of Birmingham _ Co., 4% x 

lst Mort. Deb. ..... —Á 100 4 4% 93—101 

Dublin United Trams Co. OPTEN 10 6 6/-* | 134—141 
"UD o diu o е оос навика аве! 10 6 6/- 13—14 

Hastings & District E. Tr. Co. Db. ...| Stock 4 44% 98—101 

1. of Thanet E, Tr. & L. Co. Cm, Pf.... 5 5 2/6 1—14 

Do. ОЮ oss КИЛБИК, Stock 4 47 66— 71 
Lancs. Un. Trs., Pr. Lien Db. .........|] Stock -— 5% 93—96 
Loudon Street Tramways Co. ............ 4 — 2/- Ya— ў, 

London United Trs., Ld., Cm. Pf...... 10 5 5/- 4—5{ 

Do. 4% lst Mort. Deb. Red ......... Stock 4 47 S4—S&S 
Manx Electric R. Со., 54% Си, Pf... 5 —- 9/9 48—51 

Do. 417 1st Mort. Deb. Red | ., ... Stock -— 4 07—100 
Metropolitan Elec. Irans, Ltd., Def.. 1 -— — фе 

Do. 57 Oum. Pref. .............. 1 5 Gd ii—il 

Do. 4 Deb. stk Red., Stork 44 417 94—97 
National Klee. Consti ON ‘Co. Ltd. 1 7 р 1—1 
New General Tr, Co., 6% Cin. Pf... 5 — — —] 

North Metropolitan уба 9. ОД 8 -— 1/- i- 

Do. 347 Mort. Deb. -annaka 100 3h d 00—93 
Potteries Electrice Tiaction Co. Ltd. 1 4 9id 5—8 

Da OZ OGMR Prok: ҮҮТ ТА) 1 5 5% à—1i 

Do. "m Deb. Red .. SO] Stock 4) 447 95—98 
Provincial Tramways On у фав 10 3) 817 44—54 

Dit, - OX С, эуен ааз) 10 б 0. | 104—114 
South Met. Elec. Trams & Ltg.Co. Ld. 

6% Си. Pf. Prov, Certs. (15/- paid 1 — 5841. 48—11, 

Do. 47 Deb. Red.. Stock Е 30/34 NÜ—84 
Sunderland Dat. E. Trs. Ist Mt. Db, Ra. 100 5 52 *4—88 
rn (West Kivting) Elec. Trams 5 — — 1—1 

Do. Cun. PROM sense. ccccus senses 5 = — 81—3 

Do. Atv У 186 Deb. Red... Stock 4 44% 85-01 
TELEGRAPH AND TELEPHONE 
Anzlo-American sear it’) Co. Ltl.| Stock 81 15/-* | 602—605 

De. 6% Pref. Ord. ....................| Stock 6 3% | 169—110 + 

Du DUE Obl. cases asta шаанын Sto-k 1. 35/- 2904—21 - 
Commercial Cable Co., 4% Deb. Ked..| Stock 4 4? 02—94 
Direct Spanish Telezrapli Со, Ltd. . 5 4 2/-* 38-5 

Du 10% Cum. Pref, .................. 5 10 10/- $1—9 

De, BEE DOM, cid cicperesaccssnscocconsa: 50 si 447 093—101 
Direct United States Cable Co. Ltd.. 20 8 4/- 154—16 
Direct West India Cable Co. Ltd., 

44% Reg. Debs. Ис‹................. 106 4) 44% 98—100 
Eastern & 8. African Ld. 4M. Deli, 160 4 47 98—101 

ро. do, (Mauritins Nub.) 25 4 4% 98—100 
Eastern Ext. Australasia & China . 10 7 11/6 | 131—178 xd 

Do. 4% Mort. Deb, Perp. ............ Stock 4 4% 104—156 
Eastern Telegraph СА» aesimevresssokón Stock 7 25/- | 135—140 xd 

Do. 347 Рге!._,..........................] Stock Bh 17/6 88—90 xd 

Do. 47 Mort, DON „с... оь Stock 4 4% 103—105 —14 
G. N. Tel. Co, (Copenhazen) sss sser 10 24 5/- | 334—354 
Indo-Enropean Теіо тарі Co. Ltd... 25 13 — 50—58 
Marconi Wireless Telegraph Co. Ltd. 1 — — 4—3 
National Teleplione Co., Ltd., Pret... Stock 6 6% | 109—111 

Do, Deterred ..... ona TUR Stock b 54% | 108—110 

Do, 6% Cum. 186 Pret. Өзөн. 10 6 6/- | 114—134 

Do. 67 Cum, Zi Pret 2. го 10 6 6/- 10—12 a 

Do. 5% 8rd Pref. . "DL 5 5 2/6 «(pr 5H Ta 

Do. si» Del. ей... | Stock 3} 84% —964 ' 

Do VEDO. BUS сеа чатов», 55а, stock 4 4% 4 —102j + 
West African Telegraph Co. Lid 10 4 8/- 10—10 
Western Te Jegrapht Cu., Ltd. , 10 7 3/- 1914 

Do. 4% Deb. ...... "PROMIS Stock 4 4% 100—103 


MANUFACTURING 


Aron Electricity Meter Co., Ltd.. 
Do. 6% Cum. Pref. 
Babeock & Wilcox, Ord. 'Shres, £1 paid 


Do. 67 Pref, £1 paid......... 


British Insulate! & Helsby Cables, Ld. 8 10/- 641—041 
Do. 6% Cum. Pref. ............,..,..... 5 б 3/- 54— 061 
Do. 4 Уу Ist Mort. Deb. Red, .....| Stock 41 44% | 101—104 

British Thomson-Honston Co., Ltd. 

44% 1st Mort. Deb. Red.. Stock 3l 44% 89—93 

British Westinghonse Electric Мп. 

Co., Ltd., GY Pret, 7..0.» e — 3/-* 1—14 
Do. 4% Mort. Del. Red.. eee} Stock 4 4% 57—62 

Brush Electrical Engineering Co.. 2 2h 1/- —} 
Do, OF Prete 2... RT $ 6 2/4 1, 
Do. 447 Регр. Jst Deb...... ......... Stock 4 4 j 88 - 91 
Do, 417; Perp. ?nd Deb. ..... Steck | 4 44 71—74 

Callender's Cable and Const. Co., La. 5 10 5/- 94—104 
Do. 57 Cum. Pref. ... 5 5 2/6 53— 54 
Do. 435 Ist. Mort. Deb., Stock 4) 44% [1054-107] 

Consolidated Electrical Cu., Ltd. 1 — Thal, ўр рл 

Crompton & Co., Ltd. PASA 3 3 1/6 lH -24 
Do. 5% Ist Mort. Пе. Deb. ы... ... |00 & 10% 5 5% 934—054 

Dick, Kerr & Co., МРС ЕРИ) 1 10 2j- 1$-1 
Do. 6% Cuin, Pref. POETE 6 7id.* 1—1 
Do. 447 Deb. Rad „сај DI Stock 4 44% | 100—103 

Edison & Swan United ** A," £3 paid 5 1 2/5 12—18 
ро, do. (fully paid 5 4! 4/2 231-2 
Бо... BZ Del. Bod,......sesoeeoscotise» Stock 4 47 83—85 
Do. 57 2nd Deh. Кей, .......,......... Stock 5 57 69—92 

Electric. б, mstrnetion Co., Ltd, ...... 2 — 1/7} т — ya +a 
Do. 1X Qua, Fref, .... элна се зве 2 7 2/9? | 14—1 

General Elec. Co.,Ltd., 5% Cum. Pref. 10 5 5/- 8—8 
Do, 4% lst Mort. Det Дей ...;,.... Stock 4 4° 92—95 

Henley's (W. T.) Tel. Works Co., Ltd. 5 15 10/ 114—12 
Do. 447 Cum. Pref. ... сае 5 3 2/3 5—5 
Do. 447 1st Mort. Deb. Red ш. Stock if 44% | 105—1071 

I. К. & Ө. P. Co., Ltd.. rite 10 10 15/-* i5—16 
Do. 4% Deb, Red.. 100 4 4% 97—99 

Tel. Const. & Maintenance Co. . 12 15 24/ 31—33 
Do. 4% Deb. Bds. Red . AR: 100 4 4% 909—102 

White (J. G.) & Co., 6% / Cni. Pref. E 10 7 6/- 9}—9} 1 

Willans& Rohinson.Ord.Shres. rs 5 — — 1)-1i 
Do. 6% Cum.JPref., £5 paid.. 5 —- -= 84—34 
Do. Ist Mtg. ‘Dob. 4% RONG. Sour 100 -- 47% 77—81 


For LOCAL NOTES, &c.—See pp. 119 to 124 
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LOCAL 


ACTON: Electricity Charges.—Revised charges have been 
adopted as follows :—For lighting purposes, private consumers, 
5d. per unit; shops and pubiic buildings, inclusive of churches, 
4d. per unit. For heating purposes, ld. per unit, and for power 
a maximum demand system of 24d. for one hour, and ld. per 
hour thereafter, with the alternative of 134. per unit flat rate. 

BELFAST: Labour Troubles.—Owing to the labour troubles 
the coal supply is getting very low at the electric generating 
station, and a crisis must come shortly. Some firms have given 
notice of a close down at the end of the month in anticipation 
of a failure of the electric .power supply. 

BODMIN: Proposed Electricity Supply.—-Messrs. Foote and 
Milne, of 66 Queen Victoria Street, London, have written to 
the Town Council, giving notice that they intend to apply to 
the Board of Trade, on or before December 21st next, for a 
provisional order to supply electricity within the Council’s area. 

BRADFORD: Electricity Department Balance-Sheet.—This 
annual statement has now been submitted, and shows that during 
the past year there has been a net profit of £4,451 as against 
£3.985 for the previous year. Expenditure upon coal has been 
reduced by £1,891. The total income was £107,037, as against 
598.096 in the previous year. Working expenses increased by 
£2.049, and the capital charges by £6,427. The capital expendi- 
ture of the undertaking now stands at £735,608, an increase of 
£23.700 during the year. | 

BROUGHTY: Electricity Accounts.—During the past year 
the units generated increased by 26, The works costs per 
unit generated was l'5d., and the price Skee is 6d. per unit 
sold. The storage battery requires overhaul, after a life of 
only five years. 

BURY (RURAL): Provisional Order Transfer.—The Electric 
Lighting Provisional Order granted to the Bury Rural District 
Council in 1905 is to be transferred to the Lancashire Electric 
Power Co. The company will pay £300, being the expenses 
which the Council has incurred, and the Council is to have power 
to re-purchase the undertaking from the company at the end 
of seven, ten, or fourteen years, or any subsequent seventh 


vear. 

'" BURY: Tramways Report.—During the past year the average 
consumption of energy was 1°61 units per car-mile, and the 
average price paid was l'ld. per unit for energy supplied by the 
Bury generating station. The total number of passengers 
carried was 6,157,759 on the Bury section, and 2,293,819 on the 
Radcliffe section. 

CARMARTHEN: Electric Lighting Scheme.— The Town 
Council have approved the draft agreement with Messrs. Saun- 
ders, and the recommendations of the consulting engineers, 
Messrs. Medhurst and Lloyd, were adopted. 

DUNFERMLINE: Electric Lighting Scheme.—The report by 
Mr. M. Buchan upon the question of electric lighting in the 
Burgh has been received, iud the Town Council have considered 
it. As a result, the negotiations with the Fife Electric Power 
Co. have been resumed, and their final terms for a bulk supply 
are to be obtained. 

EALING: The Question of Bulk Supply.—The Electricity 
Committee report that they have accorded a vote of thanks to 
Mr. Knight, the electrical engineer, for the able manner in which 
he had carried out the extra work in the matter of the offer 
of the Metropolitan Electric Supply Co., to supply electricity 
in bulk. А special sub-committee has been appointed to consider 
the question of fixing a maximum salary for all members of the 
saff of the electricity undertaking. The 34 members of the 
Ambulance Corps in connection with the electricity works have 
all been successful in passing the annual re-examination by the 
St. John Ambulance Brigade. As regards bulk supply. the Com- 
mittee thought there was no doubt that the calculations conclu- 
sively showed that the Council could generate electricity at their 
own works at a cheaper rate than they could buy it in bulk, 
either from the Metropolitan Electric Supply Co. or the L.C.C. 

EDINBURGH: Electric Light Surplus.—-Considerable discus- 
sion is proceeding over the question as to the manner in which 
the electric light surplus, which amounts to £10,000 odd, should 
be dealt with. 

GELLIGAER (WALES): Electric Lighting Scheme.—The 
Electric Lighting Provisional Order Bill (No. 5) has now passed 
through the Unopposed Committee of the House of Lords, and 
was ordered to be reported for third reading. The object of 
the Bill is to confirm various Provisional Orders, one of which 
is granted to the Rhymney Valley and General Electric Supply 
Co., Ltd., in respect of the parish of Gelligaer. 

GRASSINGTON (YORKS.): Electric Lighting Scheme.—A 
public meeting has been held, at which Messrs. Grace and Sut- 
cliffe, electrical engineers, of Keighley, explained a scheme for 
lighting the town by electricity. The scheme was adopted, and 
it was decided to canvass the town to see what number of lamps 
would be required. | 

GRAVESEND: Motor-hiring Schemes. —The Town Clerk has 
been instructed to prepare and settle a draft agreement with 
the Lancashire Dynamo and Motor Co., Ltd., for the hire of 
motors. 


NOTES 


HASTINGS: Electric Light Extension.—The Town Council 
have adopted a report of the Electricity Committee which re- 
commends that mains be extended to the Clive Vale district at 
an estimated cost of £1,507 18s.; and that such cost be de- 
frayed out of the loan of £4.000 sanctioned by the Local 
Government Board on April 19th last. 

HOLYWOOD (COUNTY DOWN): Provisional Order Appli- 
cation.—At a meeting of the Urban Council last week, a letter 
was read from Messrs. M‘Lean and Sons, Belfast, on behalf 
of the Holywood ‘Tramways Company, who, it was stated, 
intended to apply to the Board of Trade for a provisional 
order under the Electric Lighting Acts, 1880.86, for supplying 
electrical] energy in portions of the urban district of Holywood, 
and the rural district of Castlereagh, near Belfast. The chair- 
man, Major M'Cammond, explained that the promoters went 
to Parliament with a Bill sanctioning the building of a tramway 
line from Belfast, but they had come to a deadlock with the 
Belfast Corporation. The promoters did not go on with the 
Bill, owing to the difficulties that had arisen, but now they 
proposed to build the line. The council decided to form a 
committee to go thoroughly into the matter with regard to 
the lighting of the town and the tramways. Originally, the 
council heartily supported the scheme. 


HOVE: Electric Lighting Losses.—The Town Council passed 
in silence the accounts showing that there had been a loss of 
£592 on the last year’s electric lighting in the Aldrington 
district. 

LANCASHIRE: Cotton Mill. Electrification.—The Lancashire 
Electric Power Co. are to supply power to Messrs. Faulkner's 
Granville Mill at Walkden, and Messrs. Crooks, Ltd., ot 
Bolton, will take a supply from the local Corporation. 

LEEDS: Tramway to Yeadon, Rawdon, and  Guiseley.— 
These three District Councils have now accepted the conditions 
on which the Leeds Tramway Committee are prepared to extend 
the City Tramways trom Horsforth to Guiseley. The Leeds 
Corporation will obtain the necessary legal powers to construct 
the line, and proceed with the work as soon as possible. 


LEYTON: L.G.B. Inquiry.—An inquiry has been held respect- 
ing the application by the Council for powers to borrow £5,770 
for extensions to the electricity undertaking. The question of 
payments to p o oflicials for special work came under 
discussion, and the inspector promised to point out the special 
circumstances to the Local Government Board. 

LONDON: London County Council.—At the meeting on 
Tuesday the Highways Committee reported with regard to the 
erection of Forest Hill sub-station, that they were of opinion 
that the building should be erected without the intervention 
of a contractor at an estimated cost of £5,791 (including £200 
for wiring, &c.). They proposed to invite tenders from sixteen 
selected firms Ш for the erection of the first section of the 
proposed central car repair depot for the tramways (ELECTRICAL 
ENGINEERING, July 11th, p. 79), and (2) for a sub-station at 
Tooting; (3) for the portion of the Bow car shed, which will 
be required for accommodating the electric cars to be used on 
the Aldgate to Bow tramways. This part of the report was 
postponed. The fee simple of a site for the Tooting sub- 
station required for the working of the tramways is to be ac- 
quired from the Wandsworth Borough Council at a cost of £1,000. 
The question whether the expense incurred by the Postal 
Authorities in providing heat coils, fuses, &c., tor the protec- 
tion of telephone and telegraph wires in the neighbourhood of 
tramways worked on the overhead trolley system, should be 
borne by the Post Office or by the Tramway Authority con- 
cerned 15 to be settled by arbitration. The Highways Com- 
mittee reported having had under consideration an offer from 
a firm of whisky distillers to exhibit their advertisements on a 
certain number of the Councils cars. The arrangement con- 
templated will probably result in an additional revenue of 
about £500 a vear during its continuance. ‘They recommended 
that the offer be accepted, subject to a close supervision being 
exercised over the advertisements. Some opposition was offered, 
but the recommendation was carried by 50 votes to 34. 

In answer to Mr. N. L. Cohen, the Hon. W. Peel stated 
that the costs incurred in connection with the Electric Supply 
Bill were about £8,500. A sum of £18,000 had been provided 
on the estimates. 

Greenwich.—At the meeting of the Thames Conservancy on 
Monday the Assessor reported as follows :—South Metropolitan 
Electric Light and Power Co., Ltd., re-assessment of 2—42 in. 
suction discharge pipes, East Greenwich, rent £66 per annum 
for a period of three years, and then to be re-assessed. Fee, 
£10 16s. (The former rent was £50 per annum for 2—7 in. 
Apes.) 
| Lambeth.—The standing dispute between the Borough 
Council and the South London Electric Supply Corporation, Ltd., 
in reference to the working of the company’s refuse destructor, 
has finally been settled. The company will supply to the Council 
free current for hghting purposes (not power) to the extent of 
£1,000 per year at the price of 54. per unit. This arrange- 
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ment will last, so long as the order is held by the company or 
its assigns. The company is to wire, complete with fittings, the 
Council's libraries or other public buildings as required to make 
up the £1,000 per year. The company will also pay £500 towards 
the Council's out of pocket costs of the actions. 


Marylebone.—The Electricity Supply Committee reported on 
Tuesday that they had considered the question of the tariff of 
charges, and were of opinion that as the full accounts of the 
electricity undertaking were not yet completed, it would be 
advisable to continue the existing system for a further period 
of twelve months. They found that the meter rents dopted by 
the Council operated rather hardly on consumers with large 
installations. Acting on the advice of the engineer, they decided 
that the maximum charge for meter rent should be 20s. per 
quarter. The consulting engineer (Mr. Wright) submitted an 
account of £85 18s. 8d., being the amount of commission at 
24 per cent. in respect of the gross value of certificates approved 
at the last meeting, and an account of £18 7s. 6d., being the 
amount of commission at 1% per cent. on the gross value of 
contracts of the St. Helens Cable Co. and W. H. Allen, Son, 
and Co., accepted by the Council. The Council some time ago 
retained £800 in respect of commission claimed by Mr. Wright 
pending the settlement of certain matters. The Committee have 
approved payment of £500 of this, on account of the advice 
of the Council's solicitors that the balance still left owing would 
more than cover the amount involved. £23,272 15s. has already 
been paid to Mr. Wright for commission. 


Stepney.—The Electric Lighting Committee reported on 
Monday that on May 8th, the Council passed the following 
resolution: ''That, subject to the Electricity Bills now before 
Parliament being disposed of, without material detriment to 
this Council's undertaking, the scheme embodied in the electrical 
engineer's report as adopted by the Electric Lighting Committee 
be approved as the general scheme for meeting future supply, and 
that the Electric Lighting Committee be instructed to prepare 
for submission to the Council detailed estimates and plans." At 
that time there were two Bills before Parliament, but having 
regard to the rejection of the L.C.C. Bill and the absolute 
necessity of proceeding with the preparation of the detailed 
estimates and plans referred to in the resolution, the Committee 
were strongly of opinion that the words ''subject to the elec- 
tricity Bills now before Parliament being disposed of without 
material detriment to this Councils undertaking," should be 
deleted therefrom. They pointed out that, unless instructions 
were immediately given to prepare the plans and estimates the 
Council would not be in a position to meet the anticipated 
demand next year; so that the Council could not, without 
most seriously jeopardising their position as undertakers, wait 
for a decision upon the London Electric Supply Bill, which will 
most probably either be dropped or be defeated. They recom- 
mend that the words mentioned above be deleted from the 
resolution of May 8th. The General Purposes Committee reported 
that they had reconsidered the reference to them by the Electric 
Lighting Committee upon the subject of the proposals for meet- 
ing the future supply, and with respect to the salary of the 
borough electrical engineer. In view of the present increased 
responsibility devolving upon the borough electrical engineer in 
consequence of the termination of the engagement of the con- 
sulting engineer, they were of opinion that the salary of the 
former should be increased to £650 a year, as from April 17th 
last. While recognising the fact that. should the Council decide 
to carry out the “Blyth’s Wharf " scheme in accordance with the 
plans, estimates, and specifications which may be prepared by 
the borough engineer, the circumstances would call for an in- 
crease of the salary of that otficer. the Committee were of opinion 
that, until tenders for the work were' actually accepted, no 
decision upon the subject should be arrived at. 

St. Pancras.—' Тһе annual statement of accounts of the elec- 
tricity undertaking have just been issued, the gross income for 
the year ended March 31st amounting to £74,513 6s. 54d., an 
increase of £2,426 13s. 9d., as compared with the previous year. 
£61,376 15s. 25d. was received from sale of current, as compared 
with £59,997 175. 44d.; and £10,733 13s. 3d. from public light- 
ing, as compared with £10,048 15s. The total expenditure for 
the year was £43,495, of which £25,708 2s. 10d. was incurred in 
connection with generation; £4,471 6s. 10d. for distribution, 
£5,684 10s. 114. for management expenses, and £3.619 8s. 10d. 
for legal expenses. This left a balance of £31,018 6s. 54d., and 
after paying interest on mortgage debt, on bank overdraft, and 
consumers' deposit account, instalments off loans, and allowances 
for bad debts, there was a net profit of £6,495 Os. 4d., which 
the Committee recommended should be carried forward in the 
net revenue account as a working balance. Last vear the net 
profit was £9,441. The number of consumers has increased 
during the 12 months from 2,763 to 2,921. 


LOWER BEBINGTON: Provisional Order Revoked.—The 
Board of Trade have revoked the electric lighting provisional 
order granted to the Lower Bebington Urban District Council 
in 1902. 

MARGATE: Tramway Poles.—The Tramway Committee re- 
commended, and the Town Council have adopted a proposal 
that the centre tramway poles along the sea front be removed 
to the sides of the road. The Isle of Thanet Electric. Lighting 
and Tramway Company will execute the work, the Corporation 


contributing one-halt the total cost, such sum not to exceed 


MIDDLESEX: Cricklewood Light Railway.—The Board of 
Trade are now considering the plans of the proposed light 
railway along Cricklewood Lane, kinchiey Road, and Regent's 
Park Road to Tally Ho Corner, Finchley. The Middlesex 
County Council propose to pave the railway track with wood, 
but the sides of the road with granite setts, and to this pro- 
posal the local residents are raising much objection. 


NORWICH: Oulton Broad.—The Urban District Council are 
considering the question of applying for a provisional order for 
the supply of electricity. 

OXFORD: Tramway Arbitration Arranged.—The dispute 
between the Oxford Corporation and the Oxford City and 
District Tramway Co. as to the amount to be paid in taking over 
the tramway undertaking has at last resulted in a date being 
fixed for arbitration proceedings in London. Sir Douglas Fox 
has been appointed arbitrator, and the date is given as July 
22nd. At a special meeting of the Town Council on Monday, 
Sir W. Gray proposed the following resolution :— That this 
Council formally accept the guarantee executed by Martin's 
Bank, Ltd., bankers, of 68 Lombard Street, London, E.C., and 
dated the 4th day of July, 1907, by which a maximum sum 
of £50,000 is guaranteed to the Corporation under their agree- 
ment with the National Electric Construction Co., Ltd., dated 
the 14th day of December, 1906, and the supplemental agree- 
ment thereto, and direct that the seal of the Corporation be 
athixed to such guarantee. 


PENZANCE: Electric Lighting Order.—The Board of Trade 
propose to revoke the Provisional Order granted to the Penzance 
and District Electric Supply Co., Ltd., as the company has 
failed to comply -with the requirements of the Board. The 
Town Council have been asked for their remarks on the subject, 
and the matter has been referred to a Committee. 


REDDITCH: Zlectric Lighting Loan.—The Local Government 
Board have granted permission to the Urban District Council 
to borrow the sum of £3,955 for purposes of the electricity 
undertaking. 


ROTHESAY: Electric Light Troubles.—The committee have 
considered the report of the consulting engineer upon the state 
of the arc lamps and other parts of the installation; and will 
hold a private meeting at which both the consulting engineer 
and Mr. Stiven will be present. 


SHEFFIELD: Electric Light Affairs.—The Lord Mayor has 
explained why he was impelled to hand in his resignation of the 
chairmanship of the Electric Light Committee. "There had been 
much criticism of the undertaking and its accounts, actuated 
apparently more from political motives than impartial considera- 
tions, and the members of the Committee seem to have divided 
on political lines. The Lord 'Mayor (Alderman R. Styring) will, 
however, reconsider his resignation. A series of questions upon 
the electric light accounts have been asked and answered; and 
the answers go to show that the accounts are perfectly in order. 
Upon the disputed salary question, the Committee recom- 
mended that Mr. Fedden's salary should be increased from £800 
to £900, but after a long discussion by the City Council this 
recommendation was not approved. 

SLIGO: Electric Lighting Schemes.—The Corporation are 
contemplating raising a loan in order to instal an electric light- 
ing plant for the town. 

SOUTH WALES: /'hondda Lighting.—The Mardy Electric 
Light Company have secured a renewal of their contract for 
seven years to supply the district with street and other lighting. 
Shop lighting will be at a flat rate of 454. per unit. 

TEWKESBURY: Electric Lighting Order.—lhe Board of 
Trade having inquired as to what steps the Town Council had 
taken to carry out their obligations, the Town Clerk has replied 
stating that various inquiries have been made; and asking for 
an extension of the time in order that arrangements might be 
made for the transfer of the Order. 

WATFORD: Chorleywood Lighting Scheme.—The Watford 
Urban District Council have received a letter from the North- 
wood Electric Light and Power Company, giving notice of their 
intention to apply for a Provisional Order authorising the sup- 
ply of electricity for public and private purposes in the parish 
of Chorleywood. 

WEXFORD: Electric Lighting Scheme.—A Provisional Order 
for this town is being applied for in the usual course. 


WOLVERHAMPTON: Annual Report.—The electricity under- 
taking during the past year has made a net profit of £3.653. 
The total works costs is 0°789d. per unit generated, and the 
average price obtained is 1615d. per unit sold. During the 
vear 4,553,855 units were generated, and 3,872,525 units sold. 
The number of motors connected is 235, representing an aggre- 
gate of 1,539 B.H.P. 


YARDLEY: Electric Lighting Agreement.—The proposed 
agreement with the Corporation of Birmingham for a supply 
of electricity for lighting purposes has been considered by the 
Rural District Council, and referred back to the Tramways and 
Electrie Lighting Committee for further consideration, together 
with powers to employ the necessary professional advice to draft 
an agreement on behalf of the Yardley District. Council. 
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TENDERS INVITED AND 


AUSTRALIA.—The Commonwealth of Australia Gazette 
announces that tenders will be received at the oftice of the 
l-puty Postmaster-General, Adelaide, until noon on January 
sh, 1908, for the supply.and delivery at Adelaide of one 
exon battery switchboard and 5,000 subscriber’s telephones, 
in accordance with specification No. 166. Tenderers must state 
the country in which the articles tendered for have been made 
o: produced, and, in the case of manufactured articles, where 
the material has been made or produced. Tenders must include 
Customs duty, if any, and must be accompanied by a deposit, 
a receipt. for deposit, of 5 per cent. of the amount thereof 
ap to £1,000, and 24 per cent. for any additional amount 
exceeding £1,000, in accordance with clause 5 in the General 
tonditions. Tenderers must state the earliest date by which 
еу will deliver the material required, preference being given 
w quotations for early delivery. Specifications can be seen, 
and forms of tender’ obtained, at the General Post Offices, 
Aidaide, Melbourne, Sydney, and Brisbane; also at the 
Commonwealth Office in London, 72 Victoria Street, S.W. 

Tenders are invited by August 14th, for the supply and 
deivery at the Departmental Stores, Sydney, of telegraph, 
telephone and electric light material. 

The Postmaster-General’s Department of Western Australia 
invites tenders by August 6th for two ringing dynamotors 
icr the Central Exchange, and a desiccating apparatus for the 
kotor-driven air-pump for telephone cable work. 

The Deputy Postmaster-General, Brisbane, invites tenders by 
Sexcember 2nd,.for.four sections of a common battery switch- 
мага, and 650 subscribers’ telephones. 

BECKENH AM.—Tenders are invited by the Electricity 
Committee for the supply of meters. Particulars (fee two 
guineas, returnable) from the Resident Engineer, Electricity 
station, Church Fields Road, Beckenham, and tenders to the 
Town Clerk by July 22nd. 

BRISTOL.— Tenders are invited for ten 2-ton electric wagon 
capstans for the Royal Edward Dock, Avonmouth. Particulars 
fom Mr. W. W. Squires, Engineers’ Office, Cumberland Basin, 
Bristol; fee £3, returnable. Tenders by July 26th; also for 
eectrical jib cranes; fee £5, returnable. 

BURY.—Additional generating plant is required at the Cor- 
mation. electric power station. 

CALCUTT A.— The Corporation invite tenders for lighting by 
as. oil, or electricity, or other illuminant, of the streets, 
i^rughfares, and public resorts of the city. Tenders to be 
revived not later than 3 p.m., January 2nd, 1908. Full parti- 
"ars of P. N. Mookerjee, secretary to the Corporation, Muni- 
apal Office. 

CANADA.—In connection with the large water power scheme, 
which has been taken in hand by the Winnipeg Board of 
Control, we understand that British firms will be invited to 
ender, and that the date fixed for receipt of tenders is Septem- 
ter ord, 1907. 

CORK.—' The County of Cork Joint Hospital Board will 
&uüsider plans for an electrically lighted sanatorium for con- 
fanctives on the 21st inst. 

CROYDON.—The Electricity Committee invite prices for (1) 
fime arc lamps, (2) transformers for above, (3) lowering gear. 
Particulars from the Borough Electrical Engineer, Electricity 
Worzs, Factory Lane, Croydon. 

EALING.— The Town Council invites tenders for the supply 
oi stores to the electricity department. "Tenders to the Borough 
Кайпса] Engineer by July 22nd. 

LEITH.—Tenders are invited by July 22nd for the suppl 
if cal to the electricity works from September 16th next unti 
May 14th, 1908. Full information from the Burgh Electrical 
Lünneers, Great Junction Street, and tenders to the Town 
lene. 


LEYTON. 


An inquiry was held last week into an applica- 


' Offices, All Saints, Manchester, b 


PROSPECTIVE BUSINESS 


tion by the Urban District Council to borrow £5,770 for the 
electricity department. 

LONDON: City of London.—A further section of the Guild- 
hall is to be re-wired during the forthcoming recess at an esti- 
mated cost of £500. One of the service lifts 1s to be fitted with 
electric power. 

Islington.—Mains are to be extended (1) at a cost of £600 
to supply premises of the National Telephone Co. at Kingsland 
Green, (2) at a cost of £100 to supply St. Bartholomew's 
Church, Shepperton Road, and (3) at an estimated cost of £172 
to supply in Hemingford Road. 

Stepney.—The Electricity Committee invite tenders for the 
supply, delivery, and erection of a testing switchboard, motor 
generator, and transformer; also a three-pole distribution board 
and earthing panel. Specifications, &c. (fee one guinea, return- 
able), from Ww C. P. Tapper, Engineer and Manager, 27 Osborn 
Street, E., to whom tenders by July 22nd. 

LOWESTOFT.—Capital expenditure on generating plant 
(chiefly mains) to the extent of £6,000 is contemplated during 
the next two months. А 

MANCHESTER.—The Chorlton Guardians invite tenders for 
the wiring of two hospital pavilions at the Wilkington Work- 
house, West Didsbury, Manchester. Specifications and all par- 
ticulars from Messrs. Peers, Copland, and Carden, consulting 
engineers, 16 John Dalton Street, Manchester (fee, two guineas, 
returnable), and tenders to the Clerk of the Guardians, Union 

July ‚25га. 

METROPOLITAN WATER BOARD.—The Board invites 
tenders by July 24th for machinery for the pumping station at 
Walton-on-Thames, including two kw. generating sets. Par- 
ticulars from Engineer of Southern District, Southwark Bridge 
Road. Fee £10, returnable. 

ROCHESTER.—The Corporation invite tenders for the con- 
struction of permanent way (contract No. 5) and overhead line 
(contract No. 6). Specifications, &c., can be obtained, and 
drawings can be seen, at the office of Mr. E. Rotter, consulting 
engineer, 47 Victoria Street, Westminster, on payment of a 
deposit of £5 (returnable). Tenders to the Town Clerk by 
July 22nd. 

SPAIN.—The Gaceta de Madrid notifies an application by 
Les Tramways de Barcelone for the concession of two electric 
tramway lines in Barcelona. One month from the above date 
is allowed for the presentation at the Directorate General of 
Public Works, Madrid, of other applications for these conces- 
sions, accompanied by the necessary plans and guarantees, on 
terms more favourable to the Government. 

WEDNESBURY.—Tenders are invited by July 23rd for (a) 
balancer booster; (b) alterations and extensions to accumulators. 
Conditions, &c., from W. Fennell, Consulting Engineer, Camp 
Street, Wednesbury (fee two guineas, returnable). 

WEST RIDING OF YORKS.—The Stothes Hall Asylum Sub. 
Committee is prepared to receive tenders for the following con- 
tracts in connection with the second portion of the main institu- 
tion :—(1) Two engines and dynamos, electric light installation, 
including wiring, fittings, lamps, &c. (2) Electric bells, tele- 
phones, fire-alarms, recording clocks, &c. (3) Heating and ven- 
tilation. Particulars from County Architect, J. Vickers Edwards, 
County Hall, Wakefield (fee £1 for each contract, returnable), 
and tenders to same by July 22nd. 

WILLESDEN.—The Council invite tenders for 24 miles of 
stoneware conduits. Particulars from the Electrical Engineer, 
Salusbury Road, Kilburn, London, N.W., and tenders to the 
Chairman of the Electricity Committee, Public Offices, Dyne 
Road, Kilburn, N.W., by July 22nd. 

WIMBLEDON.—The Corporation invite tenders for an 
Edwards air pump equipment and voltmeters. Particulars from 
the Borough Electrical Engineer, Electricity Works, Durnsford 
Road, Wimbledon, and tenders to the Chairman of the Electric 
Lighting Committee by July 22nd. 


TENDERS RECEIVED AND ACCEPTED 


_AUSTRALIA.—The Melbourne City Council has accepted the 
“owing tenders :—Supply and delivery of 800 cast-iron cut- 
"7 boxes at 2s. each, William Robertson; bare hard-drawn 
utter cables for 10 months, at schedule prices named in tender, 
Prush Insulated and Helsby Cables, Ltd.; one automatic 
drut breaker and field switch, estimated cost £38 115. 9d., 
(жапа, Ltd. ; one ammeter, estimated cost £12 7s., Kelvin and 
Witte; one watt hour meter, estimated cost, £33, the Aus- 
tian General Electric Co. 

BOLTON.—The Electricity Committee have ordered a centri- 
fuzal pump from the British Westinghouse Co. 
BOOTLE.—Messrs. J. Griffiths and Sons’ (Liverpool) tender for 
‘cal at 10s. 2d. per ton for the electricity works has been 
acepted. С 
GLASGOW.—The British Westinghouse Co. are supplying a 
tutor generator to the electricity department at £1,300. 
LONDON: London County Council.—The following tenders 


have been received by the L.C.C. for turbo generators :— 
Willans and Robinson, Rugby (recommended for turbo genera- 
tors), (1) turbo generators, including provisional sum, £42,200, 
(2) spare parts, £1,875; British Westinghouse Electric and 
Manufacturing Co., Manchester, (1) £42,443, (2) £1,366, ditto 
(alternative tender), (1) £36,000, (2) £1,205; C. A. Parsons and 
Co., Newcastle-on-Tyne, (1) £44,276, (2) £746, ditto (alterna- 
tive tender), (1) £39,866, (2) £655; Electric Construction Co., 
Wolverhampton, (1) £44,790, (2) £491; British Thomson-Houston 
Co., London, (1) £47,480, (2) £392; James Howden and Co., 
Glasgow, (1) £48,000, (2) £489; General Electric Co., Birming- 
ham, (1) £48,628, (2) £462 10s. The Chairman of the Highways 
Committee withdrew this paragraph of the report without any 
explanation at the meeting of the Council on Tuesday. 
Bermondsey.—The Electricity Committee has accepted 
the following tenders :—Engine oils, Blumen and Stern, 
Ltd. : (1) dynamo oil, approximate quantity required, 200 gals., 
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lld. per gal., last year's price 1s. ; (2) cylinder oil, approximate 
quantity required, 200 gals, ls. 6d. per gal., last year's price 
2s. dd. ; (5) crank chamber oil (Willans), approximate quantity, 
400 gals., 15. 4d. per gal., last year's price 2s. 2d.; (4) forced 
lubrication chamber oil, approximate үш required, 200 gals., 
ls. ld. per gal., last year’s price 18. 5d. British Boiler rluid 
Co., Ltd.: (1) 1s. 8d., (2) 1s. 6d., (3) 2s. òd., (4) 2s. 5d. 
H. O. Brown and Co.: (1) 1s. 6d., (2) 1s. 4d., (3) 1s. 10d., 
4) 1s. 1а. (Messrs. Brown and Co.’s figures are subject to a 
iscount of 25 per cent.). W. B. Dick and Co., Ltd. : (1) 10jd., 
(2) 1s. 8d., (5) 1s. 9d., (4) 1s. 5d. A. Duckham and Co., Ltd. : 
(1) 114d., (2) 104d., (3) 1s. 2d., (4) 1s. H. Franklin and Co. : 
(1) 1s., (2) LOd., (3) 114., (4) 114. Jones and Smith, Ltd.: 
1) 15. 4d., (2) 1s. 4d., (5) 1s. 4d., (4) 1s. 4d. Lubroleine Oil 
o., Ltd. : (1) 1s. 6d., (2) 2s. 4d., (3) 1s. 10d., (4) 1s. 6d. Mac- 
farlane and Co., Ltd.: (1) 1s. 5d., (2) 1s. 4d., (3) 1s. 6d., (4) 
2s. Ragosine and Co., Ltd. : au 105d., (2) 1s. 4d., (5) 1s. 4d., 
(4) 104d. Reliance Lubricating Oil Co. : (1) 1s. 2d., (2) 1s. 2d., 
5) 1s. 2d., (4) 1s. 2d. A. Robinson апа Co.: (1) 1s. 4d., (2) 
s. 6d., (5) 2s. 6d., (4) 2s. Spurrier, Glazebrook and Co., Ltd. : 
(1) 1s., (2) 2s. 4d., (3) 2s., (4) 1s. 6d. Silvertown Oil Storage 
Co. (accepted for 1, 2, and 3) : (1) 1s., (2) 2s. 6d., (3) 2s. 2d., 
(4) 1s. 6d. Snowdon, Sons and Co., Ltd. : (1) 1s. 2d., (2) 1s. 6d., 
(3) 1s. 8d., (4) 1s. 6d. Vacuum Oil Co., Ltd. : (1) 1s. 1d., (2) 
ls. 6d., (3) 2s., (4) 15. ld. Valvoline Oil Co. : (1) 1s. 74d. and 
1s. 2d., (2) 4s. 44d. (‘‘Wilburine "), (3) 2s. 94d., (4) 1s. 74d. 
and 1з. 2d. C. C. Wakefield and Co. (accepted for 4): (1) 
1з. 5d., (2) 2s. 4d., (3) 2s. 4d., (4) 1s. 5d. M. Wells and Со. : 
(1) 1s., (2) 2s. Zd., (3) 2s. 2d., (4) 1s. dd. W. Н. Wilcox and 
Co., Ltd.: (1) 1s. 2d., (2) 1з. 6d., (3) 1s. 6d., (4) ls. 2d. 

7,000 yards 4 in. single-way conduits and 100 bends :— Sutton 
and Со. (accepted): (1) conduits, 1s. 0!а. per yard; (2) bends, 
1s. Ojd., each less 24 per cent. Albion lay Co., Ltd. : (1) 
ls. Ojd., (2) 1s. 034. T. Wragg and Sons, Lid.: (1) 1s. Ojd., 
(2) is. Ojd., less 24 per cent. Doulton and Co., Ltd.: (1) 
1s. 044., (2) 15. 04d. Johnson and Phillips, Ltd. : (1) 1s. 3d., 
(2) 2s. 9d. Cable boxes :—Johnson iud Philips, Ltd. (ac- 
cepted): (1) 6-way disconnecting joint boxes, £91; (2) 5-way 
do., £91; (3) 4-way do., £90; (4) ó-way do., £54; (5) straight 
through do., £54 7s. 6d.; (6) end connecting do., £5 45. W. Т. 
Glover and Co., Ltd. : (1) £97, (2) £98, (5) 99, (4) £60, (5) £58, 
(6) £6 16s. Siemens Bros. and Co., Ltd.: (1) £97 10s., (2) 
£103 5s., (3) £99, (4) £57, (5) £58, (6) £6 4s. Henleys Tele- 
graph Co., Ltd.: (1) £162 10s., (2) £138 5s., (3) £96 15s., (4) 
£55 10s., (5) £58, (6) £6. British Insulated and Helsby Cables, 
Ltd.: (1) £221, (2) £225 15s., (5) £126, (4) £75, (5) £79 15s., 
(6) £8 8s. 7,400 yards 0'125 sq. in. and 400 yards of 02 sq. in. 
low-tension triple concentric lead-covered cable, and 120 yards of 
0'2 sq. in. low-tension triple concentric lead-covered and steel- 
armoured cable :—Callenders Cable and Construction Co., Ltd. 
(accepted for 1 and 2): (1) 0125 by 0'125 by 0°06, £2,980; (2) 
0:2 bv 0'2 by 0'1, £226 5s. ; (3) 02 by 02 bv O'l steel armoured, 
£79 2s. 6d. Johnson and Phillips, Ltd. (accepted for 3): (1) 
£2,981 178. 4d., (2) £229 16s. bd., (3) £75 4s. 5d. ritish 
Insulated and Helsby Cables, Ltd. : y £3,034, (2) £256, (3) 
£76 16s. Henley's Telegraph Co., Ltd. : (1) £3,040, (2) £235. 
(3) £76 10s. W. T. Glover and Co., Ltd. : (1) £3,041, (2) £235, 
(3) £76 18s. Siemens Bros. and Co., Ltd.: (1) £3.078 10s.. 
(2) £237 18s., (3) £77 5s. Feed-pipe :—Pryke and Palmer 
(accepted) : £3 2s. 6d. Brockley Ironworks : £4. Babcock and 


Wilcox, Ltd. : £4 18s. J. T. Oakley and Co. : £6 15s. 
Stepney.—The Borough Council have received the fol- 
lowing tenders :—Meters up to a capacity of 10 amperes, 


Reason Manufacturing Co., Ltd., £262 10s. (provisionally ac- 
cepted); Chamberlain and Hookham, Ltd., £325; Ferranti, Ltd., 
£325. Meters above a capacity of 10 amperes : Ferranti, Ltd., 
£302 15s. ; Chamberlain and Hookham, £311 10s. Ferranti, Ltd., 
uote on the basis of one year's free maintenance as against 
се years’ in the case of Messrs. Chamberlain and Hookham, 
whose tender was provisionally accepted. Tenders from ten 
other firms for both classes of meters were declared informal. 

Demand indicators : Engineering Instruments, Ltd. (informal), 
£260 15. 11d.; Monté-Callow and Co. (informal), £260 1s. 11d.; 
Reason Manufacturing Co., Ltd. (provisionally accepted), 
£337 Ts. 6d. 

Annual supply of carbons :—-Sloan Electrical Co., Ltd. (pro- 
visionally accepted), £767 1s. 2d.; Johnson and Phillips, Ltd., 
£793 5s. 6d.; Crompton and Co., Ltd., £800 15s.; G. Braulik 
(5 per cent. off for cash), £839 7s. 1d. ; Union Electric Co., Ltd., 
£894 8s. 7d. 

Annual supply of coal: Charles Franklin (provisionally 
accepted), for 2,000 tons of Welsh and 2,500 of bituminous. 
Prices for Welsh: Bwllfa, 24s. 9d.; Graham’s Navigation, 
24s. 9d. ; Crynant (large), 22s. 3d. ; (small), 18s. 3d. ; Cambrian 
Mercantile, 20s. 3d. ; (small), Rhondda Valley, 22s. 8d. ; Rheola, 
20s. 2d. Prices for bituminous: Moorgreen (small), 14s. 9d. ; 
Selston (screened peas), 15s. 11d. ; West Hallam (small). 14s. 8d. ; 
Manners (small) 15s. 5d.; Shipley (screened peas), 16s. 11d.; 
Bretby, 145. 5d.; Neatherseal (slack), 12s. 6d. ; Wyvken (small), 
13s. lid.; Tamworth (small), 14s. 3d.; Coppy Hall, 12s. 10d.; 
London Made (slack), 12s. G. Hinchcliffe and Co. (provisionally 
accepted) for 1,000 tons of Welsh and 2.500 tons of bituminous. 
Prices for Welsh: Bwllfa, 25s. 1d.; Best Cwmaman, 26s. 2d. ; 
Nixon’s Merthyr, 26s. 14.; Liwvdeoeddyllas Pit (large), 
24s. 10d.; (small), 19s. 4d. Fforchwn, 25s.; Graworth (large), 
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24s. 8d.; (small), 19s. 3d.; Trebeddan (large), 25s. 4d.; (small), 
19s. 6d.; Ynistechau (large), 25s. Yd.; (small), 19s. 9d. Prices 
for bituminous : Ciitton, 16s. 2d. ; Eastwood, 17s. 1d. ; Hucknall, 
los. 2d.; Shipley (small), 14s. 9d.; Trowell Moor (screened 
peas), 17s. 3d. ; Newdigate, 155. ; London Made (slack), 14. 3d. ; 
Hounddak, 14s. 10s. ; Kaye, Son and Со. (provisionally accepted) 
for 2,000 tons of bituminous. Prices: Wyken (small), làs. 6d. ; 
Stockingtord Spires (small), 12s. 6d.; (hard steam), 19s. ; 
Exhall Peas, 14s. 10d.; (small), 13s. 6d. The offer of Messrs. 
Koare and Bond to supply 100 tons of Newdigate Nutty Slack 
Coal monthly from August Ist to December 315 at 13s. 8d. per 
ton, was provisionally accepted. 

VMarylebone.—-The Borough Council have accepted the tender 
of Messrs. C. A. Parsons and Co. for the insertion of a steam 
temperature buffer on the turbines for £200. Messrs. Babcock 
and Wilcox also tendered for the work at £192 10s., plus £25 
for erection. 

MANCHESTER.—Tenders have been accepted recently as 
follows :—Ferranti and Co., switchgear for two sub-stations; 
British. Insulated and. Helsby Cables, Ltd., and Messrs. W. T. 
Glover and Co., for cables; Lancashire Dynamo and Motor Co., 
one 160 kw. booster set. 

PONTYPRIDD.—The tenders for 3,000 yards or triple con- 
centric feeder and distributing cables ‚and also those for stores, 
have been referred to a sub-committee. 

TASMANIA.—The contract for installing electric light plant 
at the Mt. Magnet Silver Lead mine, near Waratah, has been 
given to Messrs. Verity, Ltd., London. 


COMPANIES' MEETINGS AND REPORTS 


ANGLO-PORTUGUESE TELEPHONE CO.—During 1906 
the net revenue was £10,696, to which has to be added a sum 
of £5,458 from last account. А final dividend of 4} per cent., 
making 7j per cent. for the year, is recommended; £5,000 is 
placed to reserve, and £3,655 carried forward. Further exten- 
sions of the underground cables in Lisbon and Oporto are to 
be carried out. 'The report and accounts were adopted at the 
meeting last week. 

CONSOLIDATED ELECTRICAL CO.—The report for the 
year ended March 31st last shows an income of £7,532, com- 
pared with £5,851 for the previous year. The directors recom- 
mend a dividend of 5} per cent. for the year, comparing with 
3 per cent. for the previous year on the ordinary shares, leaving 
£5,977 to be carried forward. The position of the Anylo- 
Portuguese Telephone Company, Ltd., is entirely satisfactory, 
whilst considerable improvement has been effected in the position 
of the Private Wire and Telephone Installation Company, Ltd. 
The unsecured liabilities of the Consolidated Supply Company. 
Ltd., to this company have been reduced during the year by the 
issue to this company of a further amount of per cent: 
debentures, and the item of ‘‘investments’’ has been increased 
correspondingly. At the meeting on Monday the report was 
adopted. 

ELECTRIC CONSTRUCTION CO.—The report of the 
directors for the year ended May 3lst, 1907, just issued, states 
that very severe competition has continued to prevail throughout 
the year in the electrical manufacturing industry. The increased 
price of copper and other materials has also been prejudicial, a 
corresponding increase in the price of electrical plant not 
having been obtainable, particularly during the first half of the 
financial year. ln consequence, the directors much regret that 
the year's ыо after payment of £10,250 for debenture 
interest and crediting £5.000, as formerly, to depreciation 
account, show a luss of £1,442 2s. 10d. This has been deducted 
from the surplus of £1,650 16s. 2d. brought forward from last 
year, leaving a balance to be carried forward of £208 13s. 4d. 
During the year several important contracts have been com- 
pleted at home and abroad. The volume of business in hand 
is greater than at this time last year, and includes important 
orders from the Admiralty, London County Council, Wolver- 
hampton Corporation, and others. Prices have also improved. 
The directors, therefore, take a hopeful view of the outlook, 
reasonable selling prices being alone necessary to restore the 
Company's prosperity. The directors deplore the death of 
their chairman, Mr. James William Barclay, whose valuable 
services to the Company for many years they sincerely acknow- 
ledge. Mr. Walter S. B. McLaren has accepted a seat at the 
board, and has been appointed chairman. The directors who 
retire at the annual general meeting are Sir Henry C. Mance 
and Mr. P. E. Jeacheroft, and they are eligible for 
re-election. 

ELECTRICITY SUPPLY COMPANY FOR SPAIN.—The 
report which was adopted at the meeting last week shows a 
net profit of £12,033, including £7,478 brought forward from last 
year. The whole of this sum is carried forward. 

NATIONAL TELEPHONE CO.—We give the report for the 
half-year ending June 30th, 1907, on page 112. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION 
CO.—The annual report for the year ending December ist, 
1906, is given on page 96. 
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PARLIAMENTARY INTELLIGENCE 


ABERDEEN CORPORATION.—The clauses of the Aberdeen 
orporation Bill were adjusted on Wednesday last week. We 
cave the earlier part of the proceedings in our last issue. The 
decision of the Committee, which found the preamble of the 
E] proved, was that the rights of the County Council to pur- 
-Lase the undertaking of the Deeside Co. should be pre- 
served. The matter now stands that the County Council may, 
if they desire, purchase the company’s undertaking not later 
than October, 1907, the date given in the provisional order. 
The Corporation, however, now have power to supply electrical 
energy outside the city, and the County Council have the right 
to demand a ‘‘ bulk" supply. 

BELFAST TRAMWAYS.—In the House of Commons last 
week. Mr. Devlin asked the Chief Secretary for Ireland whether 
his attention had been called to a report from Mr. Andrew 
Nance, the „manager of the Belfast municipal tramways, іп 
«hich he recommended extensions, estimated to cost £108,000, 
and advised the Corporation when it decided to proceed with 
these extensions to proceed by Order in Council instead of by 
БШ in Parliament, on the ground that the expense would be 
‘neonsiderable and the perils of opposition would be nil; whether 
the Privy Council had power to grant such an Order; and, if 
со, Whether, for the protection of the ratepayers, who had not 
been consulted about the matter, he would insist on a local 
plebiscite before sanctioning such an Order, or direct that the 
Corporation. proceed by Bill in the usual way. Mr. Birrell 
relied that the Privy Council had full power to deal with any 
application for the extension of the Belfast tramways. No 
:uh application, however, had yet been made. Neither the 
Privy Council nor himself had power to direct a local plebiscite 
as suggested, nor the power to direct the Belfast Corporation to 
pr«eed by Bill in Parliament. If the Corporation should apply 
for an Order in Council any persons who might be opposed to 
tke application either as ratepayers or as individuals would have 
full opportunity of being heard by the Council before a decision 
would be arrived at. 

CAVEHILL AND WHITEWELL TRAMWAYS.—In the 
House of Commons last week, Mr. Devlin asked the Chief 
seretary for Ireland whether his attention had been called to 
a resolution passed at an extraordinary general meeting of the 
shareholders of the Cavehill and Whitewell Tramways Com- 
cary. held at Beltast on June 19th, confirming an agreement, 
dated May Ist, 1907, between the company and the Belfast 
Vorporation for the purchase by the latter of the company's 
trar:wavs and their equipment, exclusive of rolling stock, to- 
gether with 32 acres of land and a car-shed, for the sum of 
£100, subject to parliamentary sanction of the agreement; 
aul whether, seeing that the property in question was prac- 
tually valueless, and in view of local opposition to its acquisi- 
гол. he would use hisinfluence to prevent the sanction of Par- 
iment being given to the scheme. Mr. Birrell said the 
Lal Government Board has not yet received a report of the 
company's meeting at which the resolution is stated to have 
be-n passed. If a Bill were introduced, Parliament would have 
tall opportunity for considering it. 

OXFORD AND DISTRICT TRAMWAYS.—This bill was 
erorted for third reading by the Unopposed Committee of the 
House of Commons on Thursday, the Corporation of Oxford 
having withdrawn its petition, the negotiations with the 
National Electric Construction Co. for the purchase of the 
existinz horse tramways having been satisfactorily settled on 
the basis of the offer given in ELECTRICAL ENGINEERING for 
Jine 6th, p. 954. We reported the proceedings when the bill 
was before the House of Lords Committee in our issue for 
March 21st, p. 510. А few questions were asked by members of 
the Unopposed Committee of the House of Commons as to the 
stability of the National Electric Construction Co., and Mr. 
Lees. Parliamentary agent, supplied the necessary information. 


PROGRESS OF ELECTRICAL BILLS.—Electric p 
Provisional Order (No. 5) Confirmation Bill was read a thir 
time in the House of Lords on Tuesday. 

The Central London Railway Bill was read a second time 
m the House of Lords on Tuesday last week. The Portobello- 
Musselburgh (Levenhall extension) order was read a first time. 

The London United Tramways Bill was read a third time 
and passed in the House of Commons on ш 

The second reading of the power bill promoted by the joint 
detric lighting companies of London has been continually 
Ptponed from week to week since the rejection of the London 
C;untv Council Electric Power Bill. Although the bill is again 
down for third reading to-night, there is little likelihood of it 
bang dealt with. 

TELEGRAPH (MONEY) BILL.—-This bill was again before 
the House of Commons on Friday, when Mr. Harold Cox 
moved that the sum authorised should be reduced from six 
millions to three millions. The amendment was negatived by 
172 votes to 24. 

UNOPPOSED BILLS.—The Richmond (Surrev) Electricity 
w\pply Bill, the Central London Railway Bill, and the North 
Metropolitan. Electric Power Bill were passed by the Unopposed 
Committee. of the House of Lords on Tuesday. In the latter 


case the clause given to the Metropolitan Water Board by the 
House of Commons Committee in respect of damage by elec- 
trolysis has been struck out by the House of Lords. Full par- 
ticulars cf these measures have been given in previous issues. 


MISCELLANEOUS CITY NOTES 


COUNTY OF LONDON ELECTRIC SUPPLY.—4An interim 
dividend of 6 per cent. per annum on the preference shares (less 
tax) for the half,year ended June 30th, 1907, and 4 per cent. on 
the ordinary shares, has been declared. After providing for 
debenture interest, establishment and standing charges, there is 


P a of £8,004, as compared with the June half-year of 


CROMPTON AND CO.—A dividend of 5 per cent. per 
annum for the year ended March 31st, 1907, has been declared: 
£10,712 have been added to the reserve fund, and a balance of 
£5,840 is carried forward. 

NOTTING HILL ELECTRIC LIGHTING CO. 
dividend of 3 per cent. has been declared. 

SUN ELECTRICAL CO.—A petition for the reduction of 
this company's capital from £50,000 to £45,000 will be heard 
by Mr. Justice Swinfen Eady on July 30th. 


An interim 


An Improvement in the Nernst Lamp.—The current taken by 
the heating coil of a Nernst lamp is approximately 
60 per cent. of the current taken by the burner itself. 
If the cut.ont coil is defective in insulation, the heating 
coil will remain in parallel with the filament. Not only does this 
affect the efficiency of the lamp, but, as the resistance of the 
filament decreases with the increase of temperature which results 
when heater and filament are in circuit at the same time, the 
burner is over-run and burns out. The makers state that the 
life of Nernst burners when the insulation of the cut-out is 
defective may be as low as 20 hours, and when the cut-out coil 
has entirely burnt out, burners may only last for an hour or 
two. The average life of the heating coil when in circuit is 
only 20 hours, and the average time required to heat the filament, 
is said to be 1 minute. Thus the heater should allow the lamp 
to be switched on and off about 1,200 times, if there is no defect 
in the cut-out coil The A.E.G. English Manufacturing Co., 
Ltd., announce that all lamps supplied in future will be fittea 
with the cut-out coil of a new design and high insulation resist: 
ance at the same price as heretofore, and old bodies will be 
fitted with improved coil, free of charge, if returned to the 
company or its wholesale agents. 


Buenos Ayres-Mendoza Telegraph — Line.—The Argentine 
Government has entered into a contract with the Central] and 
South American Telegraph Co. for the construction of a tele- 
graph line from Buenos Ayres to Mendoza via Mercedes, 
Junin, Rufino, Villa Mercedes, and San Luis, with a branch 
from Junin to Pergamino, San Nicolas and Rosario. 


Wireless Telegraphy.—The German Government has given 
notice that a wireless telegraph station, with unrestricted public 
service day and night, has been established at Norddeich. 

It is announced that wireless telegraph stations are to be 
erected at the Arabian ports of Kugfonda and Hodeida. on the 
Red Sea, and also at Medina. 


Mersey Railway Company v. Birkenhead Corporation.--The 
long-standing dispute between the Birkenhead Corporation and 
the Mersey Railway Co., as to the right of the latter to run 
motor omnibuses in Birkenhead, reached its final stage in the 
House of Lords last week. Originally, Mr. Justice Warrington 
decided that the running of motor omnibuses, ‘which would be 
in competition with the Corporation tramway system, by the 
railway company was ultra vires, and granted an injunction. 
This decision, was reversed in the Court of Appeal, but thc 
House of Lords have now upheld the decision of Mr. Justice 
Warrington. Their Lordships held that such omnibuses were 
not incidental to the railway, and must be in competition with 
the tramways. and this the company had no power to do under 
its Acts of Parliament. 


Libel Action by Canadian Marconi Co.— The Ottawa corre- 
spondent of the Yorkshire Post telegraphs that a libel action 
is threatened by the Marconi Wireless Telegraphy Company 
against Mr. Cecil Doutre, Dominion Superintendent of Wireless 
Telegraphs. The writ has already been issued, and the damages 
claimed amount to £5,000. The Marconi Company base ther 
case on an alleged statement made by Mr. Doutre recently to 
@ representative of a newspaper in British Columbia, to the 
effect that other systems of wireless telegraphy were superior to 
Marconi's. It is said that this suit is the outcome of differences 
of opinion which have exended over a considerable time between 
Mr. Doutre and the Marconi Company. 
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MISCELLANEOUS BUSINESS NOTES 


BRITISH INSULATED AND HELSBY CABLES, LTD.— 
We are informed that a branch office has been opened at 17 Crow 
Street, Dublin, in charge of Mr. F. H. Jones. 

* CRYSTOPAL" WALL FACING.— Messrs. George Kent, of 
High Holborn, are making a speciality of the supply of glass 
tiling for the lining of power station walls, engine rooms, 
foundations, &c., &c. The objection is sometimes raised that 
opal tiling is a failure because fine cracks ultimately develop, 
which, crossing and interlacing, cause pieces to become detached 
from the wall. It is claimed that Crystopal tiling never 
cracks, and that this result is entirely due to the elastic 
asphaltic medium which, acting as a key, is interposed between 
the glass and the affixing cement. The need for such an elastic 
body is apparent when it is remembered that Portland cement 
expands or contracts, as the temperature varies, nearly twice 
as much as glass, and unless some elastic body is interposed 
the strain on the glass consequent on such unequal expansion 
or contraction almost invariably causes it to crack. 

EXCELLO ARC LAMPS.—The Union Electric Co. send us 
а copy of the following ietter, which they have received from 
Messrs. Baughan and Co., of Reading:—''We have this day 
returned to you the Excello Lamps sent for garden-party, &c. 
It might interest you to know that these lamps were used for 
lighting the grounds, &c., at the University College, for the 
National Poultry Show, promoted by the Palmers and other 
influential gentlemen. When the lamps werd lit, at night the 
birds had prey uel gone to sleep, but they immediately 
woke up and started crowing and cackling. 
` The new clock tower at St. George's Circus, London, S.E., 
which was opened by the Lord Mayor on Monday, is illuminated 
at its four corners by Excello arc lamps, controlled as to the 
time of lighting and extinguishing by the clock mechanism. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The Electrical Safety Appliances Co. is to be wound up. Mr. 
H. A. Grimsdick, 82 Victoria Street, Westminster, London, has 
been appointed liquidator. | 

А ner will be held at 3, 4 and 5 Goat Btreet, Swansea, 
on August lóth, at ll a.m., to receive the Liquidator's account 
of the winding up of the British Electric Separating Co. 

At the Dudley Bankruptcy Court on Saturday, the public 
examination of C. W. Stafford, electrical engineer, Ocker Hill, 
Tipton, Staffs, took place before Mr. Registrar Young. The 
liabilities amount to £286 1s. 6d., and the assets show a de- 
ficiency of £164 7s. 7d. The failure is put down to bad trade, 
competition, and bad debts. 

PERSONAL.—At the Sunderland Town Hall on Wednesday 
Mr. J. F. C. Snell, late electrical engineer and tramways 
manager to the Corporation, was presented with a solid silver 
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SITUATION VACANT. 


ANTED, ASSISTANT ENGINEERS with ex- 


perience in outside construction of Telephone Lines. 119, 
ELECTRICAL ENGINEERING, 203, Temple Chambers, London. (119) 


SITUATIONS WANTED. 
TEAM and ELECTRICAL ENGINEER seeks 


Engagement without Sunday work, as Draughtsman or 
otherwise. 118, ELECTRICAL ENGINEERING, 203, Temple Chambers, 
London. (118) 


7OUNG MAN, Seven Years, Experience Costing, 

Storekeeping, Buying, wants change; hard worker, good 

Organiser, thorough. 120, ELECTRICAL ENGINEERING, 203, Temple 
Chambers, London. (120) 


tray and tea and coffee service in Georgian design, weighing 
307 ounces. Alderman Bruce, chairman of the Electricity 
Committee, who made the presentation, said that when Mr. 
Snell was appointed eleven years ago the capital invested in 
tne Sunderland electrical undertaking was about £30,000. Мг. 
Snell, however, had been responsible for additional generating 
plant involving an expenditure of £320,000, and had also 
designed and managed the tramways undertaking, which had 
cost £280,000. Alderman Bruce further stated that the Sunder- 
land undertaking was regarded by engineers and chairmen of 
electricity committees throughout the Kingdom as a model of 
municipal work and management. Mr. Snell, in acknowledging 
the gift, said that during his eleven years’ service at Sunder- 
land he did not think he had made a single enemy. 

Mr. J. W. Douglas, tramway manager at Ashton-under-Lyne, 
has had his salary increased from £200 per annum to £260. 

The salary of Mr. H. D. Munro, city electrical engineer at 
Exeter, has been increased from £350 per annum to £400. 


Imperial College of Science.— Тһе first meeting of the govern- 
ing body of the Imperial College of Science and Technology 
was held on Friday at the Victoria and Albert Museum, Soúth 
Kensington. Mr. R. McKenna, M.P., President of the Board 
of Education, opened the meeting. The following members 
of the governing body were present:—Lord Crewe, Sir F. 
Mowatt, Sir Julius Wernher, Sir W. H. White, Principal Mac- 
Alister, Mr. A. H. D. Acland, Mr. F. G. Ogilvie, Mr. J. C. G. 
Sykes, Dr. Glazebrook, Sir E. H. Busk, Professor Capper, Pro- 
fessor Farmer, Sir A. W. Ricker, Mr. A. Acland Allen, M.P., 
Mr. H. Percy Harris, Sir C. Kinloch-Cooke, Mr. R. A. Robin- 
son, Mr. J. T. Taylor, Sir J. Wolfe Barry, Sir Owen Roberts, 
Sir W. S. Prideaux, Lord Esher, Sir Geikie, Professor 
Tilden, Professor Gowland, Professor Dalby, Sir Alexander 
Kennedy, Mr. T. Hurry Riches, Mr. R. K. Gray, Sir на 
Bell, Dr. Elgar, Professor Divers, Mr. A. Sopwith, and Mr. 
W. McDermott, with Mr. F. E. Douglas as secretary (pro tem.). 
Mr. McKenna, in opening the meeting, explained the arrange- 
ments which would have to be made for the transfer of the 
Royal College of Science and Royal School of Mines to the 
control of the governing body, and referred to the importance 
of the work which lay before the governing y in connection 
with the provision and omgamisation of advanced technical edu- 
cation within the Empire. On the motion of Lord Esher, 
seconded by Sir Alexander Kenmedy, Lord Crewe was unani- 
mously elected chairman. Lord Crewe took the chair, and 
Mr. McKenna handed him the Letters Patent containing the 
grant of the Charter of the Imperial College. Provisional com- 
mittees were p to deal with preliminary mgtters. The 
E mening of the governing body is fixed for to-morrow, 
July Я 
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LONDON, W. 


Telephone: 331 Hammersmith. 


hoe desires post with Manufacturers, Con- 
tractors, Consulting Engineers. Good Practical Experience, 
College Training. 121, EvecrricaL ENGINEERING, 203, Temple 
Chambers, London. (121) 


DVERTISER (29), married, disengaged, seeks 
situation, Mining Engineering, Surveying, Assaying, or 
sition of trust. South Kensington education. 122, ELECTRICAL 
NGIREBEING! 203, Temple Chambers, London. (122) 
EDS Certificated, desires appointment, accus- 
tomed Upkeep, Repairs, Turbines, Engines, Boilers, Stores, 


Accounts. Salary £200. 123, ELECTRICAL ENGINEERING, 203, 
Temple Chambers, London. (123) 
RACTICAL ELECTRICIAN, sound experience, 


accustomed to estimating, general management, for town or 
country business. 124, A. B., 336, Stanstead Road, Catford, S. E. 
(Continued on page x). (124) 
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SUMMARY 


AN arbitration was commenced at the Surveyors' 
Institution on Monday to determine the price which 
the National Electric Construction Co. shall pay for the 
horse tramway system of the Oxford Tramways Co. 
under the agreement with the Oxford Corporation. Sir 
DovcLas Fox is umpire, Sir ALBERT ROLLIT represents 
the Oxford Tramways Co., and Mr. JAMES Swin- 
BURNE, F.R.S., the National Electrie Construction Co. 
On a point of law raised by Mr. Нотснімѕох for the 
latter, the proceedings were adjourned, pending an 
application to the Courts for a special case. (Page 
122.) 


THE report of the Highways Committee of the 
London County Council: upon the tenders submitted 
for the 5,000 kw. turbo-generators required for the 
second portion of the Councils tramway generating 
station at Greenwich gives interesting technical de- 
tails, comparing the machines put forward in two or 
three of the most favourable tenders. The acceptance 
of the tender of Messrs. WiLLANs ANb ROBINSON for 
sets consisting of turbines of their own manufacture, 
coupled to Dick, Кет generators, is recommended 
(Page 123.) 

SURFACE-CONTACT systems for tramways may be of 
two classes: those in which the studs are made alive 
through the medium of groups of switches placed in 
pillars or street boxes, and connected by cables to 
the separate studs, and those in which the switch 
movement is included in the stud block itself, and 
actuated by a pick-up magnet. The differences 
between the leading systems falling under these two 
groups are outlined in an article in this issue, which 
calls attention to the simplicity and comparatively low 
cost of installation of the '' G. B.’’ system, which has 
been selected by the London County Council to obviate 
the enormous expenditure which would be entailed by 
the conduit system on those lines where the overhead 
system is prohibited. (Page 124.) 

THE Committee appointed by the Local Government 
Beard in January, 1906, to enquire into municipal 
accounts, has now issued its report. The questions of 
depreciation and repayment of debt are discussed, i 
addition to others. One recommendation is that 1t 
should be compulsory for all local authorities to appoint 


Finance Committees, with a view to arriving at a true 


and impartial apportionment of the cost of works for 
which two or more departments are jointly responsible. 
(Pave 126.) 

Ах article by Mr. Н. Hastines contains an inter- 
esting account of the position of electrical engineering 
enterprise in Rio de Janeiro, and gives some details of 
a water-power scheme in the neighbourhood of the 
Brazilian. capital. (Page 127.) 

AT the meeting of the Electric Construction Co. last 
week mention was made of unsuccessful efforts tc 
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bring about an amalgamation of the leading electrical 
manufacturing firms. (Page 128.) 

THE electric railway recently opened from Munster 
to the Schlucht, in the Vosges district, is partly an 
adhesion railway and partly a rack railway. Each car 
carries four motors, two of which are used on the 
adhesion portion of the line, while all four are in 
action when climbing the rack. (Page 129.) 


THE question of the rating of tramways has been 
reported on by the Income Tax Assessment Com- 
mittee of the Tramways and Light Railways Associa- 
tion, and the general question is reviewed in a special 
article. In a case heard in the King's Bench Divi- 
sion of the High Court last Thursday, it was decided 
that cars running only on traniways constructed under 
the Light Railways Act are not liable to carriage 


duty. (Pages 181 and 148.) 


Ix a paper read at the Niagarg Falls Convention of 
the American Institute of Electrical Engineers, Mg. 
S. М. RiNTNER advocates the use of choke coils for 
the protection of transformers from surges of voltages 
in a transmission line rather than the provision of 
extra insulation on the end windings. (Page 132.) 


A VERY complete series of experiments on the pro- 
duction of high frequency oscillations from the electric 
are has been carried out in America by Mr. L. W. 
Austin. It was found that the power of the oscilla- 
tions was much increased when the are was formed 
in hydrogen or steam. Experiments were also made 
with a high voltage are in compressed air whieh, in 
many respects. showed qualities rendering it more 
suitable than the low pressure are for wireless tele- 
phone experiments. (Page 133.) 

A LETTER from Mr. Harps T. Harrison in our cor- 
respondence columns continues the discussion on cer- 
tain points raised in Mr. К. EDGCUMBE’S recent 
article on street illumination. The subject of defec. 
tive switchgear, which was commented on strongly in 
Мг. G. S. Ram’s report, given in our last issue. is 
discussed in a letter from Mr. J. C. STATTER. (Page 
135.) 

A DETAILED report by Mr. T. C. MARTIN, giving sta- 
tistics relating to the electrical industry in the United 
States, has been published by the American Bureau 
of the Census. (Page 136.) 

On the electricity supply network in Vienna, Dr. 
Ricuarp НїЕСКЕ utilises pilot wires and the mains 
themselves as telephone lines between the generating 
stations and two sub-stations. If the pilot wire is to 
be employed as well to measure voltage, it is con- 
nected to the cable at the far end through a trans- 
former to the other winding of which a magneto tele- 
phone set is connected, and at the station end there is 
a similar arrangement, but a switch is provided which 
short-cireuits the telephone set to prevent a false call. 
and then opens the transformer circuit, and connects 
the voltmeter to the pilot wire. (Page 137.) 

A DESCRIPTION of the Moore vacuum tube lamp was 
recently given by the inventor in a paper presented to 
th» American Institute of Electrical Engineers. The 
lamp is claimed to possess a high efhieieney and an 
almost indefinite life. We give an abstract of the paper 
on page 1938. 

AN electrical exhibition will be held at Lycns in 
May, 1908. (Page 140.) 

SOME progress has been made in America in the 
design of metallie oxide are lamps. A lamp in. which 
an electrode, composed of a mixture of iron, titanium 
end chromium oxides is employed. and special arrange- 
ments are adopted fer ensuring steady burning and 
removal of fumes by suitable air currents, is described 
in a paper bv Mr. G. M. Lirrrrk, recently read before 
the National Electric Light Association at. Washington. 
(Page 141.) 


A SERVICE of accumulator omnibuses is shortly to 
be started in Philadelphia. A special generating 
station is being built for charging the batteries. The 
dynamos are driven by De Laval steam turbines. (Page 
143.) 

Uxpkn ‘* Electrochemistry " the use of electrolytic 
chlorine for the preparation of carbon tetrachloride is 
noted. A short account of an American electric steel 
furnace of the Heroult type is given, and a note upon 
the new factory for the manufacture of cyanamide by 
the American Cyanamide Co. is appended. (Page 144.) 

UNbER "' Electrical Science "' will be found a note on 
the question of magnetic force and its relation to 
the ether, and an abstract of & series of experiments 
on the Heusler alloys. In the papers abstracted in 
the Continental Section WAIDNER and Burgess deter- 
mune the fusing points of tungsten and tantaluin. 
Lerz describes а new string electrometer. (Page 144.) 

A CIRCULAR has been issued to the debenture holders 
of the South Wales Electrical Power Distribution Co., 
detailing the arrangements which are being made to 
continue the Company's operations. The consumers 
have formed a company called the Tretcrest Electrical 
Consumers Co., Ltd., with a capital cf £100,000, which 
will enter into an arrangement with the South Wales 
Co. (Puge 145.) 

SUME recent tests of 0,000 kw. Curtis turbine-driven 
generating sets in America have given steam consump- 
tions as tow as 12:9 lbs. per kw. hour, with a super- 
heat of 147° F. ana vacuum ot 20747 inches. (Fuge 
144.) 

A PAPER read by Mr. S. P. GRACE at a recent meet- 
ing of the American Institute of Electrical Engineers 
contained some practical notes on telephone line con- 
struction, illustrated by drawings of detail work. (Page 
146.) 

AMONG the new patent specifications published last 
Thursday is one by R. M. Brarp, which describes a 
"secret". telephone exchange system. A specifica- 
tion by the DEUTSCHE GASGLÜHLICHT AKTIENGESELL- 
SCHAFT is based upon the superiority of continuous 
current over alternating current for heating crude 


metalhe filaments during the sintering process ; 
and W. F. Joxrs describes a controller built 
up with unit cylinders. Flame аге lamps are 


the subjeet of two specifications; one by the British 
Thomson-Houston Co. deseribes a system of auto- 
matically breaking down the non-conducting crust 
which is apt to torm over the electrode ends during 
intervals when the lamp is extinguished; and the NEw 
CENTURY Акс Ligur Co. and H. Baceerr show a 
construction in which a combined reflector and detlect- 
ing magnet is used. Uni-polar dynames is the subject. 
of a specification by W. MATHIESEN, and a design of 
eleetrie induction furnace is shown in a specification 
by the Soc. DES PROCÉDÉS GIN POUR LA METALLURGIE 
ELEcTRIQUE. Among those patents which expire during 
the current week is one by PRESTON AND GILL which 
protects a form of raising and lowering gear for electric 
lamps. (Page 149.) 

Оск Stock and Share List, Local Notes, Particu- 
lars of Tenders Invited, Received, and Accepted, 
Prospective Business, and other notes, will be found 
on pages 150-156. 


Mr. W. S. B. McLaRnEN, Chairman of the Electric 
Construction Co., in his speech to his shareliclders last 
week. gave voice to the general complaint of manu- 
facturers of electrical plant, that, owing to the keen- 
ness of competition in this country, prices were '* cut ”” 
to such an extent as almost to make them unremuner- 
ative, Competition is au excellent tome to every im- 
dustry, but it is a medicine that is injurious if taken 
in excess. In. the British electrical manufacturing 
industry it has resulted in a cutting down, to a preju- 
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divtal extent, of the margin for profit and contingencies 
above the-costs of manufacture, and a neglect of the 
тоге general methods of seeking new customers and 
mesh fields for business. So eager have some firms 
tecome in their fight for work open to publie tender, 
that they are apt to forget the importance of the 
ordinary ‘* bread-and-butter '" customer, and the ob- 
reus methods of getting in touch with him; yet it is 
‘Fis class of buyer from whom—although the amount 
of his individual orders may be small—the greatest 
percentage of profit is to be derived. On the other 
Land. there is no doubt that the necessity of keeping down 
prees has resulted in careful and systematic revisions 
of the methods of manufacture and works management, 
so that the fullest advantage can be taken of the im- 
provement in the present conditions, which is antici- 
pated by Mr. McLanEN and others who have not 
alopted the despondent attitude that threatened to 
become too fashionable when the British electrical in- 


dustry is under discussion. 
en 


Ix the ease of the '' Wakefield and District Light 
Railways Company v. the Wakefield Corporation,’’ a 
Divisional Court held in April last that a light railway 
was. for rating purposes, a railway, and could not 
theretore be rated on more than one-fourth of its rate- 
able value, and this judgment has been upheld by the 
Court of Appeal. On Friday last Mr. Justice Bray 
nad before him the ''special case " of the Attorney- 
General v. the Yorkshire (Woollen District) Electric 
Tramway, Ltd. In this case the Inland Revenue 
Authorities claimed carriage duty on each of twelve 
cars Which ran exclusively on the light railway por- 
tens of the Company's system. The Company con- 
tended that, in consequence of this very fact, the twelve 
"am in question were, to all intents and purposes, rail- 
*av carriages, and therefore exempt from carriage 
duty. — Influenced in a measure, no doubt, by the 
Wakefield decision, Mr. Justice Bray has upheld the 
Company's view of the matter. Cars running exclu- 
avely on light railways need not pay carriage duty. 
Ligat railways thus escape yet another impost, and, 
as they are expressly exempted on the other hand from 
‘he operation of the Railway Passenger Duty Act of 
1542. thev would appear to be in fair way of having 
the best of both worlds, being '' railways '' when it is 
a question. of exemption from taxation, ''non-rail- 
ways" when it is a question of paying taxation. No 
one need grudge this measure of unanticipated relief 
to the much-tried '' transportation industry '"' of this 
ошту, but we are afraid these legal victories cannot 
but lead to ‘‘remedial’’ legislation, and it is to be 
hued that this will not sweep away the substantial 
aivantages originally conferred upon light railways, 
properly so-called. A temporary exemption from a 
їгирегу tax of 155. а саг will have been dearly 
might should the 1896 Act be amended to the sub- 
stantial disadvantage of the light railway business. If 
municipalities owned as many light railways as they do 
‘rammwavs, adverse legislation would not be so probable 
à contingency. 


DOTT EE NU сы 

Tue production of high frequency oscillations by 
t.cans of the electric arc has provoked a great deal of 
experiinentation during the past year, but few investi- 
gaturs have published such definite and instructive 
measurements on the subject as appear in a paper by 


Mr. L. W. Austin, of the Washington Bureau of 
Standards, reprinted in this issue. In general, the 
paper may be said to corroborate Mr. POoUuLsEN's state- 
ments regarding the increase in the amount of energy 
converted from direct to oscillating form, which follows 
the immersion of the air in hydrogen. The measure- 
ments recorded in the present paper show, indeed, that 
the increase in the conversion ratio which hydrogen 
brings is much larger in fact than has hitherto been 
generally credited. Mr. Austin chronicles a remark- 
able discovery that may have great technical importance 
in the application of the are to wireless telegraphy. 
This is the fact that steam is about as good as hydrogen 
for enhancing the power of the oscillations generated 
from a given are. But this is not the author’s only 
discovery. With great courage, and, we feel sure, 
great perseverance, he has pushed his investigations 
on the are in air into very high continuous voltages, 
and into air pressures of several atmospheres at the 
are, and in these regions he has discovered efficiencies 
of conversion larger, it would seem, than those obtained 
with the hydrogen arc. 16 is especially noteworthy 
that Mr. Austin confirms Prof. FLEMING'S contention 
that the hydrogen are does not generate an unbroken 
series of oscillations, and supports the widespread imn- 
pression that the frequency is not under perfect con- 
trol—vital points in commercial wireless telegraphy. 
Finally, it is interesting to read that oscillations of fre- 
quencies over 100,000 per second can easily be produced 
by ordinary ares in air, now that the conditions are 
better known. Only four or five years ago the final 
limit of frequency by the are method was despondently 
stated to be about 50,000 per second. 


Traffic Board for London.—At the meeting of the L.C.C. on 
Tuesday, it was decided that a deputation should wait on the 
Prime Minister to urge the necessity of the Government securing 
the immediate establishment of a London Trattic Board, upon 
the lines indicated in the report of the Royal Commission on 
London ‘Trattic. Я 

The Radiotelegraphic Convention.— There appeared in 7ле 
Times on Monday a letter from Mr. Henniker Heaton, M.P., 
to the Postmaster-General, in which he appeals to Mr. Buxton 
to use his influence with the Government for bringing about the 
postponement of the ratification of the Radiotélegraphic Conven- 
tion. Mr. Heaton suggests that postponement would give the 
Government an opportunity of acquiring the Marconi Company 
“and thus the British Government will enjoy a unique position 
among the Powers. . . . The enemies of Marconi are constantly 
saying that there are other and better systems. I attach no 
importance to these reports. Everyone of the ‘new systems,’ so 
far, has ‘fizzled’ out." Ја a postscript, Mr. Heaton says :— 
"If the Select Committee had sent in a unanimous report you 
would feel justified in signing. But I am bound to point out 
to you that it was only because I refused to go on the com- 
mittee (though pressed to go on it from all quarters of the 
House) the report was adopted and carried. 1 felt perfectly 
certain that you would not sit on the committee because the 
House of Commons understood very clearly that you were 
desirous of meeting their wishes for a pertectly independent 
judgment on the case. You, in strong speeches and declara- 
tions, had already committed yourself to the Convention and 
the acts of your officials at Berlin. If I had thought you had 
no qualins about going on the Select Committee I would also 
have consented to be nominated and you would have been 
defeated in place of carrying the report by one vote. How- 
ever, I have but one object, and that is to ask you to post- 
pone signing (in view of the equal division of the committee) 
to protect the interests and present paramount position of Great 
Britain in wireless telegraphy.” In the same issue of 7ле 
Times there is a leading article, which discusses the Convention 
from all points of view, in which it is suggested that ап 
Imperial Conference should be convened to inquire into the 
Convention, and that, at any rate, until then the ratification 
of the Convention ought to be postponed. Our contemporary 
is not convinced either by the majority or minority report, nor 
with the evidence put before the committee, and takes the view 
that Great Britain ought not to have joined the Conference 
until the opinions of all the Imperial States had been ascer- 
tained. We commented upon the report of the committee in our 
last issue. 
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OXFORD TRAMWAY ARBITRATION 


N arbitration was commenced at the Surveyors’ Institution, 
London, on Monday, to determine the price which shall be 
paid by the National Electric Construction Co. (under an agree- 
ment with the Oxford Corporation), for the undertaking of the 
existing horse tramway company there. Sir Douglas Fox is 
umpire, and he is assisted by Sir Albert Rollitt for the Oxford 
Tramway Co., and Mr. James Swinburne, F.R.S., for the 
National Electric Construction Co. Mr. Balfour Browne, 
K.C., and Mr. G. Phillips appear on behalf of the Oxford Tram- 
way Co., and Mr. C. C. Hutchinson and Mr. Clease represent 
the National] Electric Construction Co. Mr. Stephen Sellon has 
also been retained by the latter. The circumstances which have 
led up to the present arbitration are briefly summarised below. 
The city of Oxford is now served by a horse-tramway system, 
mostly single line, which has been constructed under various 
provisional orders extending as far back as 1879. Under the 
purchase clause of the Tramways Act of 1870, the Corporation 
entered into an agreement with the existing company by which 
the undertaking should have been acquired by December 515%, 
1906, which was in advance of the statutory purchase period. 
The price to be paid by the Corporation was to be agreed or 
fixed by arbitration. hen the above agreement was entered 
into, about three years ago, it was the intention of the Corpora- 
tion to reconstruct the tramways for electric traction and to 
work them. On the framing of a Bill with this object in 1905, 
& poll of the ratepayers rejected the proposition. Subsequently 
tenders were advertised for, and two offers were received, one 
from the existing company and one from the National Electric 
Construction Company. After careful consideration preference 
was given to the latter. Negotiations were subsequently entered 
into by which the existing undertaking, when the price has been 
fixed and the old company paid out, should be assigned to the 
National Electric Construction Company under a lease for forty- 
two years. The financial terms are a rent of £800 per annum 
until the lines have been converted to electric traction, £1,100 
per annum for three years after electric traction is inaugurated, 
£1,300 per annum for a further three years, and thereafter 
£1,500 per annum until the expiry of the forty-two years' lease. 
The existing horse tramways total 54 miles, the various routes 
being worked as shuttle services, from the centre of the city at 
Carfax. The scheme proposed under the Bill provides for 
through services, ind considerable extensions which go 
beyond the city boundaries, amounting in all to  four- 
teen miles. The company has agreed to install the Dolter 
surface-contact system, but should it not prove satisfactory it 
is to be withdrawn at the company's expense and replaced. by 
some other system of traction not overhead. The existing 
gauge is 4 ft., but this will be changed to 4 ft. 84in. Under 
the agreement between the National Electric Construction Com- 
panys and the Oxford Corporation, a penalty of £25 per week 
is to be enforced should the system not be in operation within 
three years from the acquisition of the horse lines. The cost of 
construction is estimated at £218,000, exclusive of the purchase 
money for the existing undertaking, which the National Com- 
pany has also to provide, in addition to a sum of £5,000 for 


expenses already incurred by the Corporation. The gross re-- 


venue is put at £38,989, and the net revenue £18,500. The 
Bill authorising the reconstruction of the tramways for electric 
traction has passed both Houses of Parliament. It may be 
mentioned that the estimate of the existing company of the 
value of their undertaking is put at about £60,000, whereas 
the National Electric Constrpction Co.'s figure is £30,000. 

The agreement between the Oxford Corporation and the 
existing company is dated December 14th, 1906, and it lays 
down that the purchase shall take place under Section 44 of 
the Tramways Act of 1870. It will be remembered that Sec- 
tion 45 of the Tramways Act is the clause under which a local 
authority may purchase, the price excluding any consideration 
for goodwil. Clause 44 merely lays it down that the owners 
of the tramway undertaking may sell to any body or persons as 
distinct from the local authority. 

Mr. Batrour Browne, K.C., for the Oxford Tramway Co., 
having given the facts as recorded above, intimated his inten- 
tion of proceeding on the basis that the purchase was to take 
place upon going-concern terms. | 

Mr. HvurcnuiNsoN, for the National Electric Construction Co., 
took immediate objection, and argued that clause 44 of the 
Tramways Act of 1870 is governed by clause 43, and that 
therefore the purchase should take place on the basis of 
the then value, exclusive of any provision for goodwill, or 
future profits. In addition, under the agreement the arbitrators 
would have to decide an amount for compensation to the 
officers of the company for loss sustained bv the transfer of the 
undertaking, but, inasmuch as the actual purchase period under 
the provisional order was December 31st, 1907, and that at the 
rate the matter was moving the tramways would not be taken 
over before that date, there would be very little loss in this 
connection. 

Some difficulty was experienced in coming to an agreement 
as to the method of proceeding. It was suggested that the 
arbitrators should give their award on the two bases, leaving 


it for the Courts to decide. Mr. Hutchinson objected on the 
ground that this would unduly lengthen the arbitration pro- 
ceedings, and also delay ihe taking over of the tramways, 
inasmuch if the matter were taken to the Courts after the award 
has been announced, the usual process of appealing would be 
open to the Oxford Tramways Co., whereas the decision of a 
Divisional Court before the arbitration actually commenced 
would be final. He eventually expressed a desire to avail him- 
selt of Section 19 of the Arbitration Act, which gave either 
party the right. in such circumstances, to applv to the Courts 
to state a special case as to the true construction of the agree- 
ment. 

Yesterday, Str Dovaras Fox said that the arbitrators having 
disagreed, it had devolved upon him to decide. The decision, 
therefore, was that they should themselves state a special case 
for the opinion and direction of the Court. The inquiry was 
thereupon adjourned pending this action. 


Street Lighting in the City.—The Court of Common Council of 
the City Corporation will to-day consider the recommendation 
of the Streets Comniittee to make arrangements with the City 
of London Electric Lighting Company and the Charing Cross, 
West End, and City Electricity Supply Company for an experi- 
mental display during the coming winter in certain City streets 
of the best forms of street lighting at their disposal. We are 
in a position to state that flame arcs will be exclusively em- 
ployed, and that a feature of one of the schemes will be 
the suspension of lamps from cross-wires in the centre of the 
street. 


Franco-British Exhibition, 1908.--The Electricity Committee 
of the Hammersmith Borough Council have had under consi- 
deration the question of supplying electrical energy to the 
Franco-British Exhibition, and have been in communication 
with Mr. Imre Kiralfy, the honorary secretary, with a view to 
ascertaining the requirements of the exhibition and the terms 
on which the promoters would be prepared to take a supply 
from the Borough Council's undertaking. The estimated maxi- 
mum demand will be 2,400 kw. during the period the exhibi- 
tion is open, viz., May 15% to October 31st, 1908. To supply 
the whole of this from the Council's own works would involve 
an extremely heavy outlay (estimated at £27,770) in providing 
additional generating plant and extra mains. The committee 
did not think the Council would be justified in incurring this 
expenditure, having regard to the temporary character of the 
supply. They have, however, considered an alternative scheme 
whereby this heavy outlay could be obviated. The Kensington 
and Notting Hill Electric Lighting Companies have offered to 
supply the Council with H.T. current in bulk to the extent. 
of 1,500 to 1,400 kw., from May 1st to October ist, the Council 
to guarantee a minimum consumption of one million units. The 
charge to the Council would be 0:8d. per unit, which would be 
reduced to 0'75d. for any quantity over one million units. By 
availing themselves of this offer the committee will be enabled 
to supply the exhibition with all the energy required, without 
having to instal additional plant, and the number of extra 
mains would be much less. The estimated capital outlay neces- 
sary to allow for a maximum supply of 1,200 kw. from the 
Fulham Palace Road works would be as follows:—Cost of 
augmenting two mains, Shepherd's Bush Road, and additional 
feeders, £5,577, less estimate of work required to meet ordinary 
requirements in Shepherd's Bush, £920; cost of mains in pri- 
vate road from bulk station to exhibition grounds, £1,000. In 
addition there would be the cost of static transformers for re- 
ducing the pressure and of converters, which is estimated at 
£3,500 making the total estimated capital outlay £9,157. The 
estimated extra working expenses of the Council for one year, 
including the purchase of current, is £6,577. The committee 
consider that the Council could safely undertake to supply the 
required energy upon the following terms, viz. :—(1) The 
exhibition authorities to deposit as security £1,000: (2) the 
authorities to guarantee a minimum payment of £10,000 for 
energy taken between May Ist and October 31st, the rate of 
charge to be, from sunset to sunrise, 2d. per unit, from sunrise 
to sunset, ld. per unit; (3) the energy to be delivered in bulk 
at the boundary of the exhibition grounds, the whole of the 
distribution to be carried out by the exhibition authorities ; 
(4) the maximum demand to be 1.200 kw. alternating current, 
and 1.200 kw. continuous current. The committee anticipate 
that the total income will be considerably in excess of £10,010, 
and that the Council will derive a very fair profit from t^. 
supplv. Mr. Imre Kiralfy has conveyed in writing the willing- 
ness of his Executive Committee to accept the terms, but has 
suggested that the £1.000 to be deposited shall remain as a 
final payment for energy. delivered, and that the accounts for 
actual consumption shall be paid weekly. The committee con- 
sider that the proposals will be a sufficient safeguard for the 
Council, and have agreed, subject to the Council’s sanction, to 
supply the current on the above terms. 
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5.000 KW. TURBO-GENERATORS FOR L.C.C. TRAMWAYS 


HE Highways Committee of the London County 

Council submitted a report, at Tuesday's meeting, 
upon the tenders received for the manufacture, de- 
livery and erection of two of the four sets of 5,000- 
klowatt three-phase steam turbo-generators required 
ior the second portion of the Greenwich electricity gene- 
rating station. Below are given particulars of the 
tenders in question : — 


ет 


Amount of tender. 


Turbo-gene- 
rators, in- 

: cluding pro- 

visional sum. 


Name of firm tendering. 
Spare 
parts. 


ee, Ó—ÀÀ— — —— ——— 


The British Westinghouse £ sd.|£ sd £ в. d. 
Electric and Manufactur- 
ing Company, Limited & 


Reduced, Manchester ... 42,448 0 O [1,866 43,809 
Do. alternative tender 136,000 O О 11,205 37,205 
Willans and Robinson, Ltd., 

Rugby | 42,200 0 0 


C. A. Parsons and Co., New- 
castle-on-Tyne... . .. 44,2760 0 | 746 

Do. alternative tender 139,866 0 0 655 

The Electric Construction 
Company, Limited, Wol- 
verhampton 

The British Thomson- -Hous- 
ton Company, Limited, 


0 0 
0 0 
1,875 00 
0 0 
0 0 


44,790 00 | 491 00, 45,281 00 


London А 47,4800 0 392 O00 47,872 00 
James Howden and Co., . 
Glasgow 48,00000 | 489 00 48,189 00 


Tue General Electrie Co., 


Limited, Birmingham ...| 48,628 0 0 | 462 10 O 49,090 100 


t Not to specification. 


The estimate of the chief officer of tramways, com- 
parable with the above tenders, is £50,000. 

The report continues: —We have devoted the most 
careful consideration to the tenders received with a 
vew of deciding which we should recommiend the 
Council to accept. . . . We may also state that we have 
specially considered the matter from the point of view 
cf obviating as far as practicable vibration from the 
machines, so as to prevent any possible interference 
with the instruments at the Greenwich Observatory. 
As the result of our consideration of the matter, we 
have decided to recommend that the tender of Willans 
and Robinson, Limited, amounting to £44,075, should 
be accepted. This tender, as will be seen, is £266 higher 
than the lowest tender, namely, that submitted by the 
British Westinghouse Electric and Manufacturing 
Company, Limited. The type of machines offered by 
the first named firm, however, is, in our opinion, for 
the Council’s purposes, superior in many important 
respects to the type proposed to be supplied by the 
British Westinghouse Electric Manufacturing Com- 
.pany, Limited. 

Main bearings.—In the ‘‘ Willans’’ machine the 
main bearings are stiffer and heavier than those in the 
"Westinghouse ’’ machine. owing to their greater di- 
mensions, Which is a very important point in the 
avoidance of vibration. 

Peripheral. speed.—The speed at the surface of the 
rotating parts of largest diameter in the '' Willans "' 
turbine is only 16,800 feet per minute, as against 
19.030 feet per minute of the '' Westinghouse '" ma- 
chine. The shaft speed in each case is the same, 
namely 750 revolutions a minute. The lower peri- 
pheral speed is, in our opinion, desirable as the parts 
are subjected to less mechanieal strains. 

Starting time.—The.'* Willans ’’ turbine is guaran- 
teed to ba capable of being safely run up to full speed 
in four minutes after standing for 24 hours, as against 
the time -of 30 minutes, which is required for running 


>? 


t; 


up the '' Westinghouse '' machine. This difference, 
it need scarcely be pointed out, is of great importance. 
The utmost promptitude in starting up 1s essential, as 
it makes the plant much more available in cases of 
emergency. The shortness of time taken to start the 
turbines may be taken as a sufficient indication of the 
safety of the machines and the freedom from blade 
slipping, under the varying conditions of working which 
are bound to occur. 

Excitation of generators. —The energy required for 
exciting the generators of the ‘ ‘ Westinghouse " ma- 
chine is some 85 per cent. greater than that required 
py the '' Willans’’ generator. 

Size of conductors.—The size of the conductor in the 
stators of the generators is, for the same current, some 
42 per cent. less in the case of the '' Westinghouse ' 
generators than in those offered by Willans and Robin- 
son, Limited. The effect of this on the heating and 
life of the generator coils is bound to be very marked. 

Examination of machines.—The upper part of the 
easing of the ‘* Willans °’ turbine is hinged, which 
enables it to be opened easily and quickly for the 


. examination of the interior, without any risk of damage 


to the blades. 

Blading.— The blades are, as is well known, one of 
the most important features of turbine construction, 
and the design submitted by Willans and Robinson, 
Limited, appears to be satisfactory in every respect, 
and to be superior to that offered by the British West- 
inghouse Electrie and Manufacturing Company, Lim- 
ited. 

For the reasons above indicated, therefore, we feel 
that it would be to the Council’s interests to accept 
the tender of Willans and Robinson, Limited, which, 
it will be noted, is only slightly higher than that of the 
British Westinghouse Electric and Manufacturing Com- 
pany, Limited. 

It will be seen that the latter company submitted 
an alternative tender, amounting to £37,205. This 
offer is, however, for machines running at 1,500 revolu- 
tions per minute, as against the 750 specified by the 
Council. There is no turbine at present in existence 
or even in course of construction of the size required by 
the Council (viz., 5.000 kilowatts at normal load and 
6.250 kilowatts at overload) working at а speed ap- 
proaching 1,500 revoluticns per minute. For these 
reasons, and having regard to the faet that the tender 
does not comply with the Council's specification, we 
have not considered it. 

Messrs. C. A. Parsons and Co. have, it will be seen, 
submitted an alternative tender amounting to £39,866. 
As regards the type of machine, however, which they 
offer for this sum, the firm is not prepared to accept the 
conditions laid down in the specification as to steam 
consumption and penalties, and we have not, for this 
reason, considered this tender either. 

The tender of Willans and Robinson, Limited, con- 
tains a provision of £1,875 for spare parts. Having 
regard to the nature of the parts required, this amount 
appeared to us to be very high, particularly in respect of 
one item, namely, that of stator coils, for which £990 
was included, and it appeared probable that some error 
had been committed. The firm's attention having been 
called to the matter, they have intimated that, owing 
to a misapprehension, they had tendered for rotor coils 
instead of stator coils, and that the rectification of this 
error involved a reduction from £990 to £110 of their 
quotation for ecils. The result of this alteration is 
to reduce their tender to £43,195, which, it will be 
seen, is lower than апу other tender submitted in 
accordance with the specification. 

Willans and Robinson, Limited, propose to sublet 
the supply of the generators to Dick, Kerr and Co., 
Limited. and we see no objection to the adoption of 
this course. 
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SURFACE CONTACT 


T the meeting of the London County Council on 

Tuesday, it was decided to adopt the ** G.B.” 
surface contaet system for the tramway route of about 
six miles from Aldgate to Bow Bridge, as recommended 
in the report of the Highways Committee, published 
on page 107 of our last issue. 


Mr. WHITTAKER THOMPSON moved the adoption of the report 
in question. 

Mr. H. H. Gorpon moved that it should be referred back for 
fuller information. He said that the Borough Electrical Engineer 
at Lincoln had informed him that the Lincoln trams weighed 
104 tons, and ran at a speed of seven miles on hour, and they 
consumed 1 1-5 units of electricity per car-mile. The L.C.C. 
cars weighed 13 tons, and when the extra apparatus was fixed 
to them, they would weigh 135) tons. They would require 1:6 
units of electricity per car-mile to drive them, as compared 
with 1°4 units per car-mile at present required. There would 
be nearly one million and a half car-miles run on that route in 
a year, and, taking the cost of electricity at ld. per unit for 
power, the additional annual cost would be £1,200 per annum, 
which sum, if capitalised, would mean much more than the 
526.600 which it was said they would save by installing this 
Svstem. 

Mr. GoopnnipGE, in seconding the amendment, said that the 
Mile End Road was too busy a thoroughfare for the experiment. 

Mr. Pitpi1cH supported the report. 

Sır Jons BENN said that in Washingtcn there had been two 
surface contact systems, and both had been taken up. In Paris 
the conduit system had been substituted for surface contact. 
In Welverhampton the system was not at all satisfactory, and 
owing tu leakage troubles the cost of maintenance was much 
larger. А 

Mr. WHITTAKER Тномрѕох said that the officers of the Coun- 
cil had recently inspected all the systems of surface contact 
system in use in England, and had reported that in their opinion 
the G.B. system was the best. He had received a communica- 
tion from the Stepney Works Committee saying they would not 
object to the system being tried. He could not accept Mr. 
Gordon's statement that the cost for electricity would be one-fitth 
more. It might be 5 per cent. more. He was informed that 
the difference in the weight of the cars would only be about 
half to three-quarters of a ton. If there was found to be any 
danger from these studs it would not be a system which London 
would accept, but if it turned out successful it would be very 
beneficial to London. 

The amendment was then put to the meeting and was rejected 
by 66 to 36 votes, and the recommendation was then adopted. 


In view of the general scepticism which has charac- 
terised the attitude of tramway engineers towards sur- 
face contact systems, the step tuken by the L.C.C. 
under their engineers’ advice is a considerable testi- 
monial to the particular system chosen, and brings the 
whole subject into a pcsition of greater prominence and 
importance than it has before occupied in this country. 

The amount of ingenuity that has been expended in 
designing sueh systems may be faintly appreciated 
by spending a day in the Patent Office Library reading 
over а selection of the many specifications filed on the 
subjeet during the last twenty-five years, commencing 
with Ayrton and Perry, who in 1882 patented, among 
other things, the use of a magnet carried on the car 
to throw over switches connected to insulated lengths 
of rail. 

One of the earliest systems tried on a practical 
scale was that of Lineff, with which a length of tram- 
way in Hammersmith was equipped in 1888. In this 
the ''switeh " was a continuous length of thin iron 
strip, which the pick-up magnet lifted into contact 
with a series of studs, from which the current was 
collected. Excessive leakage proved fatal to this 
system. : 

The practical and commercial success of the over- 
head trolley wire has been the chief deterrent to the 
development of surface contact systems on a large seale, 
and consequently nearly all such devices have 
remained in an experimental stage because no sufficient 
reason could be found to induce tramway undertakers 
to adopt untried devices whilst a successful construe- 
tion was available. 

It follows that there is no sufficient body of experi- 
ence to indicate which of the many schemes invented 


TRAMWAY SYSTEMS 


best fulfils the requirements, including the all- 
important consideration of reasonable first cost. The 
only instance in which a surface contact equipment 
has been at work in this country for a reasonable time 
is that of Wolverhampton, where the Lorain system 
was installed about seven years ago. There the 
working expenses are pretty well established, and com- 
pare not unfavourably with those of average overhead 
trolley undertakings. But the capital cost of that 
equipment is not within the public knowledge. That 
it was very much greater than the capital amount 
standing in the Wolverhampton accounts is no secret, 
so that in that important particular Wolverhampton 
affords no guidance. 

There has been more experience on the Continent, 
but it is significant that no figures resulting from 
that experience are ever put forward to justify the 
employment of any system on commercial grounds, 
and the general feeling is that there is no commercial 
case for surface contact. 

Such opportunity as has arisen for its employment 
aud development has therefore been confined to a few 
places where esthetic or sentimental considerations 
have been strong enough to condemn the overhead 
system, whilst the trafic prospects have seemed to 
justify the higher expenditure involved in the adoption 
of surface contact. 

The restricted and partial employment of a few 
forms of equipment, and natural reticence about the 
troubles experienced, afford no room for a general dis- 
cussion of the merits of the various designs on the 
safe basis of accomplished results. This must be our 
exeuse for a comparison of the best known types of 
construction on somewhat academical lines. All the 
designs which have arrived at a practical stage fall into 
two classes. The first is represented by the Claret- 
Vuilleumier and Schnekert systems. In this class the 
switches through which the surface studs are made 
alive are assembled in groups which are placed 
in pillars or street boxes, and connected by 
cables to the separate studs. The method by 
which the feeding cable is connected successively to 
the studs in step with the movements of a car are quite 
different in the two systems mentioned, but in each 
the switch movement is brought about by a current 
from the car skate when it first touches a stud. The 
current energises a magnet, which moves a switch con- 
necting the stud to the main, and at the same time 
disconnects a stud in the rear of the skate. 

The second class of design includes a switch move- 
ment in the stud block, the switch being moved to the 
live position by the pull of a ''pick-up " magnet 
carried on the car, or by an electromagnet in the stud 
energised by the first contact of the skate. 

On purely technical grounds the first class has a 
decided advantage over the second. The switches may 
be made of reasonable size; thev are readily accessible 
and easily observed under working conditions ; they can 
be placed in a dry, clean situation, and are not exposed 
to rough treatinent. In the second class these favour- 
able conditions are absent. The size of & switch 
located in a stud block forming part of the track paving 
is neeessarily limited by conditions quite outside its 
electrical efficiency; it cannot be seen while at work, 
is only accessible with difficulty, is exposed to heavy 
blows and vibrations from the passing traffic, and can 
with difheulty be kept clean and dry. 

In spite of these technical advantages, the first class 
has made extremely poor headway. The main item 
which handicaps it is the large amount of cabling re- 
quired to connect the individual studs with the switch 
groups. The cost of such work lies more in the excava- 
tion and ducts than in the additional copper required, 
although the latter is not trifling. A discussion with 
numerical examples of the increased copper needed 
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under varying conditions of stud spacing and switch 
grouping will be found in pp. 173-176 of Professor R. H. 
"nith's book on '' Electric Traction." The cost and 
complieation of such stud wiring is sufficient to put this 
туре of construction out of commercial competition, 
but where cost is a secondary consideration the 


Schuckerk system is probably the best equipment of. 


the kind available. As regards the car equipment, the 
first class requires no pick-up magnet; whilst such a 
magnet is an essential feature of every system of the 
emd type which has stood the test of practical use. 
The Kingsland system does not fall into either of 
the classes described, but since it employs an open side 


slot. as well as surface contact studs, it has some of 
the disadvantages of the conduit system, and is not & 


pure surface contact. | 
The few equipments which have given reasonably 


successful results under practical conditions are all of 


the second type, in which switches are contained in the 


stud blocks, and are operated by a pick-up magnet 


earried from the car. Several inventors have proposed 
switch movements actuated by electromagnets in the 
studs, but it is believed that no such arrangement is 


in use, and it is easy to understand that windings are 


very undesirable components of such mechanisms. 
The prime consideration in any design of the kind 
s that the switch action shall be reliable. It must 


be no less reliable in disconnecting each stud as the 


car leaves it behind than in connecting each one as 
the car comes over it, for the safety of foot passengers, 
horses, and other animals cannot be lightly treated 
in this country. Failure of a switch to go '' on " may 
stop all the cars on a route, failure of one to come 


"off" may kill or maim anyone unfortunate enough’ 


t» put foot on it. Reliability must continue over a 
long period of time, and throughout many thousands 
of movements. From 600 to 1,000 switches per mile 
of track are required, and to keep maintenance costs 
low, very infrequent attention to each switch must be 
required. In most cases of '' live " studs it is found 
that leakage inside the switch chamber is the cause, 
rather than sticking of the switeh. Such leakage may 
arse from the presence of moisture in the chamber, or 
fem the deposit of carbon or metallic particles derived 
from sparking when breaking circuit. Effective per- 
manent sealing of the chamber against the entry of 
mud and water is an obvious réquirement. In some 
svstems it is sought to prevent leakage from either of 
the causes named by filling the chamber with oil. 

A somewhat important point in design is economy of 
magnetising current in the pick-up magnet. The 
power required by the magnet is entirely wasted in 
heat, and this waste, continuing throughout the whole 
tine of service, is a considerable addition to the energy 
used in driving the car. In most designs the iron 
surface stud is divided longitudinally, and magnetised 
by opposite poles of the car magnet. This affords a 
farly good magnetic circuit, but the leakage across 
the narrow air gap between the poles is necessarily high. 
In the Diatto design. the magnet has a central pole 
carrying the contact skate, and two wing poles of oppo- 
site polarity to the centre one. Iron wings in the stud 
back face these side poles, and conduct the flux to 
the moving plunger, which rises to strike the contact 
tid when the magnet is over it. This seems better 
than some more modern designs. Reliability counts 
‘or more than economy, but economy is decidedly worth 
study. The Lorain system at Wolverhampton is stated 
te work well, and although a few cases of shock to 
animals and men occurred in its early days, nothing 
of the kind has been publicly reported for a long time. 
Mr. Shawfield, the Wolverhampton Borough Electrical 
Engineer, has even asserted that the Lorain system is 
safer than the overhead trolley wire. The Wolver- 
hampton tramway accounts show that the cost of 
repairs and maintenance of the Lorain equipment 


amount to about 0:254. per car mile. The magnetising 
energy per car mile is not specifically stated, but is 
probably in the neighbourhood of 0'2 unit, a not incon- 
siderable addition to the average consumption. As 
no.other English lines have been working on the surface 
contact system for a sufficient time to yield compar- 
ative figures, these. are the only relevant cost statistics 
at. present available. The design of the Lorain stud 
and switch movement is very substantial, and looks 
expensive. The large, but unascertained, cost of the 
Wolverhampton equipment was, however, largely due 
to various inisfortunes in respect to. material, and the 
class of labour available, so that neither the published 
capital expenditure nor the actual cost to the contrac- 
tors would afford much guidance for estimating on a 
similar job... | | | s i 

. The Dolter system has come into some prominence 
lately, owing to its adoption for tramways at Torquay, 
Swinton and Rawmarsh, Hastings, and its proposed 
use at Oxford and Folkestone. The stud and switch 
mechanism differs from most in that the switch arm 


is one limb of a bell crank lever, the other limb of 


which is an iron armature, pivoted between the two 
halves of the surface stud. These halves, being oppo- 
sitely magnetised by the pick-up. magnet,. swing the 
armature upwards, and the switch -horizontally on to 
the fixed contact. Horizontal movement is much more 
favourable to the quenching of an are than vertical 
movement. The great majority of stud designs employ 
a vertically-moving plunger, and make and break con- 
tact in that direction. The Dolter also uses the pick- 
up magnet-pole faces as collecting surfaces. As these 
faces touch the divided stud head, there is a good 
magnetic circuit, in which the only air gap is the one in 
which the armature moves. Therefore the magnet- 
ising waste in this system should be low. In the most 
recent designs of Dolter switch, the chamber is filled 
with oil. These points are good, so far as they go. 
There is no published information on the first cost, 
or working expenses; but as two English lines are now 
in publie service, and others are approaching that 
stage, authentic figures should be forthcoming in a year 
or two. | 

The Diatto, Lorain, and Dolter studs all require tee 
or looped in supply connections from the feeder cable. 
These joints or fittings on the cable every few feet 
are а serious item in the labour cost of the equipment, 
and not conducive to long life of the cable, which is 
necessarily somewhat inaccessible under the tramway 
track. 

The G.B. system, which has obtained the provisional 
approval of the Highways Committee of the L.C.C., 
belongs to the same general class as those just dis- 
cussed, but differs widely from them in detail. 

The main conductor is & galvanised iron, stranded 
cable, drawn into a stoneware pipe, and carried on 
reel insulators, supported by iron spindles crossing the 
pipe. As there are no joints or attachments made to 
this conductor at the studs, it can be drawn out for 
renewal or examination from suitable access boxes. 
The insulator spindles project through the pipe, and are 
attached to an earth wire or strip, bonded to the rails. 
As any surface leakage from the conductor, whether at 
or between studs, must get to the insulator spindles. 
this very simple device constitutes a continuous © guard 
ring,’ which appears to make the charging of а stud 
by leakage impossible, excepting in the event of a 
switch chamber being filled with mud or water. 

The switch movement is fitted into a vertical branch 
pipe, jointed into a socket in the conduit pipe. It 
consists of a rectangular stem of laminated iron, carry- 
ing at its end a small block suspended in a recess by 
a coiled spring. This suspended block is armed with 
a carbon contact piece, and hangs over the iron con- 
ductor. The laminated stem is bolted above to a tee- 
shaped stud, of which the top surface is nearly flush 
with the paving, let into a block of granite, which forms 
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part of the paving, and the stem is luted into the 
vertical branch pipe with pitch. When the magnetised 
skate rubs the stud the magnetic flux, passing down 
the laminated stem into the iron eable, causes the sus- 
pended iron and its contact block to move downwards, 
until contact is established and the stud is alive. 

In this design of conductor and stud a very cheap 
and simple construction is achieved, with the use of 
durable materials of low ecst. The switch movement 
is simple, and not readily deranged by the effects of 
passing traffic.. These are good points. On the other 
hand, the pull off of the switch block depends upon a 
spring, and if that spring breaks or weakens, the switch 
may not come off. Then the magnetic circuit includes 
a very long air gap, since the flux has Чо pass from 
the main cable to the opposite pole of the pick-up 
magnet, through the concrete and paving of the track. 
The rails may shorten the gap, but even so it is long, 
and the magnetic pull upon the switch block cannot 
Һе considerable unless the pick-up magnet carries a 
very large number of ampere turns, and wastes a good 
deal of energy. These appear to be the intrinsic 
drawbacks of the '' G.B.” system, and they will be 
severely tested on the Whitechapel and Bow route. 

The use of the main conductor as the anvil of the 
switch might be expected to roughen and pit the 
surface, but there is experience to show that between 
carbon and zine (galvanised) contacts such action is 
very slight. But if such a thing happens, the conductor 
can be readily pulled an inch or two over its reels, from 
the access boxes, or renewed in case of need. The 


MUNICIPAL 


N our issue for June 20th, we gave a brief forecast of the 
и contained іп the report of the Departmental 
Committee appointed by the Local Government Board on 
January 19th, 1906, to inquire into the accounts of local authori- 
ties in the United Kingdom. The Committee were Mr. Walter 
Runciman, M.P. (chairman), Mr. John Bromley, Mr. Thomas 
Pitts, Mr. Richard Barrow, Mr. Edmund P. Burd, Mr. John J. 
Burnley, Mr. John Gane, and Mr. Frederick Merrifield. Volume I. 
of this report was published on Thursday, and we give below 
the recommendations of the Committee on those points affect- 
ing electric supply and tramway undertakings. ‘The Committee 
have held forty meetings, and heard evidence from twenty-eight 
witnesses. At an early stage of the inquiry it was decided to 
devote attention mainly to general principles and svstems ot 
accounting, and to avoid as far as possible the delay which 
would be involved in the consideration of comparatively un- 
important details of forms and methods. 

ен ын and Repayment of Debt.—The question how far 
the repayment of debt may be regarded as covering depreciation 
is one which has given rise to serious differences of opinion 
in many quarters. The distinguishing feature of the capital 
out of which the assets of a local authority are acquired is its 
temporary character. The capital is required to be repaid within 
a period which is supposed to be not greater than the hfe of 
the asset, the calculation of the period including a certain 
allowance for obsolescence and reasonable contingencies. When 
the asset is exhausted, further borrowing for its renewal is 
allowed, according to the practice of the Local Government 
Board, to the extent of the provision which has then been 
made for the repayment of the capital. 

The general object of provision for depreciation is to ensure 
that an asset which ceases to be of value will, at the time of 
its exhaustion, cease to be represented by a charge upon the 
revenue : and the question how far this purpose is met by sink- 
ing funds and redemption funds depends mainly on the corre- 
spondence of the life of the asset with the period allowed for 
the repayment of the capital debt. It cannot be maintained 
that in any given case this correspondence will be precisely 
accurate. Such assets as lands or buildings тау be entirely 
freed from debt at a period when their value is by no means 
exhausted and may even have increased; while on the other 
hand it is possible, or may even be probable, that as regards 
a new kind of undertaking the period allowed for repayment of 
debt might have been too long. 

But this matter is perhaps, strictly. outside the scope of this 
inquirv. The principle of annual provision for the repayment 
of debt is based on statutory requirement; and for practical 
purposes of accountancy the general correspondence of the life 
of the asset with the period of the loan must be assumed. 
The existing system, though it may be wanting in complete 
accuracy, is founded on independent authority and prevents 
arbitrary or capricious fluctuations in the provision made year 
by year; and it affords at least as much certainty in its opera- 


skate of the ''G.B.'' system is an iron chain with 
dependent or pivoted links. These clear the ground, 
but are attracted downward to the stud heads, for 
which reason the studs need protrude very slightly. 

The simplicity and evident low first cost of this 
system mark it out as a considerable advance. It has 
been at work on a short line in Lincoln for over a year, 
and we are informed that it has given satisfaction, but 
we are not aware of any official figures of working cost. 
London will put it to a rougher test. 

The estimates of installation cost put forward by 
the Highways Committee of the L.C.C. show a some- 
what higher cost per mile of single track than a first- 
class overhead construction. On the basis of double 
track the excess cost is much higher, as we pointed 
out last week. There is very little difference between 
the cost of overhead work for single and double track ; 
with span wire construction there may be no difference. 
But double track means double cost of surface contact 
work. 

so, on the basis of capital cost alone, even the 
“ G.B.” figures do not prove a commercial ease for 
surface contact. Whether there may be a saving in 
maintenance and repairs as compared with overhead 
work remains to be proved. 

But where overhead will not be tolerated by powers 
that be, it seems that the '' G.B.” system affords an 
alternative at a not ruinous eost, and it will be a good 
thing for London tramway extension if dominant 
prejudices can be respected without the very heavy 
cost of conduit construction. 


ACCOUNTS 


tion as could be gained by a standard rate of depreciation fixed 
by a central authority for general application. Although in 
general the loan repayments may provide sufficiently for depre- 
ciation, it may in some cases be a matter of prudence to make 
further provision, to a limited extent, to meet unforeseen ex- 
penditure or to equalise the cost of repairs falling on a series 
of years, or again to provide for renewals in cases where sub- 
sequent experience has proved that too long a period was in 
fact granted originally for the repayment of the debt. But in 
determining the amount of such additional provision each case 
must necessarily be considered on its own merits, regard being 
had to the user of the property, the conditions of its main- 
tenance, and a number of special circumstances. In our opinion 
it would be quite impossible for a central authority to make 
regulations or to prescribe a standard or scale which would be 
generally applicable to such cases. 

As things stand at present, it may be open to doubt whether 
local authorities have power to provide definitely for depre- 
ciation beyond the amount and the scope of the reserve funds 
permitted bv their local Acts. 

Capital Assets. —We are strongly of opinion that original cost, 
when known, is the only satisfactory basis for the statement of 
the values of assets on the balance sheets; and this view is 
supported by the evidence given, and is in fact acted upon by 
almost all local authorities. Any system of periodical valua- 
tion, apart from the question of the expense involved, would 
in our opinion be open to serious objection: it would be more 
liable to variation than the usual method, while the balance 
sheet would lose one of its most important characteristics as a 
historical record of the actual costs of the assets. There is, 
however. considerable divergency of practice in writing off 
wasting assets, the permanent retention of which on the balance 
sheets would be undesirable; and a necessity thus exists for 
regulations under which a uniform method of dealing there. 
with may be ensured. 

The Committee consider that in regard to all capital assets 
having an abiding or realisable value it is desirable to preserve 
a current historical account. For this purpose the original cost 
of such assets should be shown on the balance sheets from year 
to year, and per contra the loans and the repayments (or other 
provisions, if any), in respect thereof. Only in the case of an 
asset passing out of possession or becoming valueless would its 
original cost on the one hand. and on the other the provision 
already made for the redemption of debt, disappear from the 
accounts. 

In the case of expenditure out of borrowed moneys upon 
works such as street improvements, paving or sewers, or for 
such matters as the promotion of Bills ın Parliament or com- 
pensations, the cost of which has to be borne by the rates 
over a sanctioned number of years and may therefore be de- 
scribed as Deferred Expenditure, it is obvious that it cannot be 
regarded as being in the same category with expenditure which 
has produced abiding or realisable assets. Consequently the 
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indefinite retention of the original costs of such items would 
be misleading and without compensating advantage. The Com- 
mittee consider, therefore, that under each head of such expen- 
diture the amount shown in the balance sheet should be that 
portion of the original cost which would remain after deducting 
the loan repayments or other provisions, and that the liab: 
shown per contra should be only the outstanding unpaid amounts 
of the loans. But on the other hand, as regards each separate 
trading undertaking, the whole of the assets and capital out- 
lays of the local authority should be shown in the balance sheet 
at their original cost, and per contra the full amounts of the 
loans and the provision for their repayment. 

Separate Accounts to be kept.—Separate revenue accounts 
must be kept, and separate net revenue accounts and balance 
sheets must be prepared, in respect of all trading undertakings. 
The term ‘‘trading undertakings” may be taken to mean gas- 
works, waterworks, electricity, tramway and light railway 
undertakings, and any other exceptional undertakings which are 
carried on under local Acts and in respect of which it is 
requisite to arrive at an accurate statement of profit and loss. 

Trading Áccounts.—In regard to all undertakings for which a 
clear and true statement of profit and loss is required, it is 
obviously essential that each should bear its proper charges 
and should not be allowed to profit at the expense of other 
services, funds or accounts. Among the many difficult ques- 
tions involved in this requirement reference may be made to 
the allocation of expenditure for which more than one depart- 


ment are jointly responsible, as in the case of a street improve- 
ment which is partly necessitated by tramways. . . . The in- 
formation we have received appears to show that sufficient atten- 
tion has not been paid to questions of this kind by local authori- 
ties. As regards establishment charges, for example, many 
authorities seem to have attempted no apportionment between 
the different departments; and in others there is reason to sup- 
pose that the allocation may have tended to favour one fund 
at the expense of another. 

In order to -facilitate this the Committee recommend that the 
appointment of Finance Committees should be rendered com- 
pulsory, as is now the case with County Councils. 

Standardisation of Accounts.—The Committee find'that there 
is a substantial unanimity of opinion that uniformity is desir- 
able, so far as it can be attained, both as regards the system 
on which the accounts of local authorities should be kept and 
as regards the form of their publication. With regard to the 
system of the accounts, we are firmly convinced that general 
principles should be clearly defined by regulation. But the 
details of the book-keeping may need a certain amount of elas- 
ticity in order that they may be adapted to the diversities of 
local requirements; and in our opinion it is both unnecessarv 
and impracticable to attempt to insist upon a stereotyped uni- 
formity, provided the careful observance of the general prin- 
ciples is secured. : 

Model forms of accounts for electricity and tramway under- 
takings are appended to the report. 


ELECTRICAL ENGINEERING IN THE BRAZILIAN CAPITAL 
By Harold Hastings 


REAT diversity of opinion has been expressed on 

the subject of the best harbour in the world. Rio 
de Janeiro contests the premier position with Sydney, 
and it is certainly difficult to choose between them. 
Hio bears the palm for beauty, in more than one 
sense. Entering the bay through a strait, barely 
a mile in width, passing the lighthouse island, 
"Raya," on the left and the islands ''Pai'' and 
'" Mai "' on the right, the magnificent panorama unfolds 
itself. From a distance, the coastline gives one the 
impression of a huge, recumbent figure, and has gained 
the name of ''.The Sleeping Giant." Once the famous 
“ Sugarloaf °’ peak is passed, the city and bay, com- 
pletely surrounded by high mountains, appear like a 
semi-submerged crater of an extinct voleano. The 
shore is fringed with fine buildings, interspersed with 
luxuriant tropical vegetation. The city covers some 
eight or nine square miles. The streets are mostly 
narrow and shady, save only in the middle of the day 
in summer, when a man’s shadow is no bigger than 
his cross section. A new street has been recently 
opened, cut through the heart of the city at vast 
expense. This has done much to ventilate it, and 
forms the principal business area. This street, the 
“ Avenida Central,” is of great width, and exhibits the 
varied ingenuity of modern architects. It is the pride 
and glory of the Brazilians. | 

Rio de Janeiro, with its half-million inhabitants, has 
been the centre of the coffee trade for a century and 
a half. It has long been associated with yellow fever, 
but during the last decade this dread disease has almost 
disappeared from its precincts. Attention to sanitation 
and general cleanliness has changed Rio into a really 
healthy centre, although the bad name is difficult to 
erase. The quarantine regulations are necessarily very 
strict, and have hampered trade exceedingly. Other 
hindrances to development have been the excessive 
inport duties and the delays occasioned in getting 
materials through the Customs. Кеа tape demands 
more than its usual due from the Customs department 
of Brazil. The officials are given one half of the fines 
imposed for smuggling. This keeps them at the 
highest pitch of keenness. The organisation is poor, the 
staff is inadequate, and, altogether, it is safe to esti- 
mate three months after delivery as the time required 
for transit of materials through the Customs. 

The future of Brazil appears to be very promising. 
Railways are being constructed at the present time, 
whieh will open up the undeveloped parts of the 
country in every direction. Port works have been 


authorised by the Government, and are chiefly in the 
hands of private companies, working under concessions. 
In Hio itself extensive docks are being built by the 
Federal Government, involving an expenditure of some 
six millions sterling. Upon this fertile field, the Rio de 
Janeiro Trainway, Light and Power Company, Limited, 
has commenced te sow its seed. This Company is in 
the fortunate and somewhat unique position of being 
able to apply to a large city the most up-to-date elec- 
trieal methods, as hitherto the industry has been but 
little exploited. 

The source of power which is now being developed 
is the fall of water over a length of some 22 miles 
of the River das Lages. In a concession obtained from 
the Governinent the perpetual ownership of the banks 
is given, so that the hydrauhe force may be utilised. 
Features of this concession include the right to intro- 
duce the necessary materials for the constructive work 
free of all duty, and the consolidation of all state and 
municipal taxes into one fixed amount, payable annu- 
ally for the next fifty years. It is further conceded 
that the Company may, at any time, tap the River 
Pirahy, which runs almost parallel with the River das 
Lages. This can be done by means of a canal and 
tunnel about four miles in length, and the added power 
will more than double that of the Rio das Lages alone. 
At this place a temporary power house has been built, 
and has been supplying current since last March. The 
fall of water at the point of acquisition is through a 
vertical distance of over 900 feet. This is being added 
to by the construction of & dam 115 feet in height 
above the main fall. It was originally estimated that 
the power available at this point would be 40,000 h.p. 
at all seasons. By the construction of the dam an 
immense reservoir will be formed which will store up 
sufficient water to carry over the drvest periods, and 
the output is thereby increased to 120,000 h.p. When 
the dam is completed the waters will fill the valley, 
and form a lake 7} square miles in area, containing 
some 7,780,000,000 cubie feet of water. Two conduits 
of riveted steel pipes, eight feet in diameter and 6.000 
feet in length convey the water to the distribution 
receivers, some 900 feet above the power house. These 
two plpe lines are provided with controlling gates and 
grids at the reservoir end, and with valves at the 
receiver, so that they can be isolated for repairs when 
necessary. Each will be sufficient for the demands of 
the power station. At the receiver they are connected 
through valves with six pipes of 3 ft. diameter, laid 
on a sharp incline into the power house. These pipes 
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have a fall of 900 feet, and are 1,900 feet in length. 
The total head from the spillway of the dam will be 
1,030 feet, so that the pressure of tie water at the tur- 
bines is 445 lbs. per square inch. 

Six turbines are being installed in the power station, 
each of 9,000 h.p. maximum capacity. They are 
connected to generators of the stationary armature and 
revolving field type, generating at 6,000 to 6,600 volts 
three-phase, with a periodicity of 50 cycles. Step-up 
transformers will raise the pressure to 88,000 volts for 
transmission to Rio de Janeiro, a distance of 56 miles. 
At the present tirue the temporary plant is being used, 
and the transmission is only at 44,000 volts, but the 
ultimate plans involve doubling it. The Company also 
possesses the water rights of the River Parahyba, at 
Sapucaia, about 100 miles from the city of Hio. It 
does not propose to develop this power until the 
demand is too big for Las Lages to cope with. At 
least 100,000 h.p. is available at any time of the year 
at Sapucaia. 

The transmission wires are carried on two lines of 
steel towers; eaeh line of towers carries six wires, 
forming two three-phase circuits. Each circuit can 
convey 22,000 kilowatts at 88,000 volts. Extensive 
precautions against lightning are provided at each end 
of the lines. At intervals along the route, arrestor 
stations will be built. The storms which rage in the 
neighbourhood of Rio de Janeiro are very violent, and 
extensive protection has to be tuken against lightning. 
This is the only interference which is anticipated in 
connection with the overhead lines. The arrestor sta- 
tions will be utilised as quarters in which patrol men 
may reside when carrying out their inspections. As 
the Company has acquired the land over which the 
transmission lines run by purchase, it will construct 
a road and bridges, so that ready access to the line 
will be possible at all times. 

The termination of the line is in a main substation 
situated in the centre of Rio de Janeiro. At this point 
the pressure is reduced to a potential of 6,600, and 
will be distributed to 69 substations in different parts 
of the city. In these substations, which are chiefly 
underground, further transformation will be taken to 
distribute at 120 volts. In addition to the low tension 
distribution, it is proposed to run high tension cables 
to different parts of the city for use as power mains in 
large factories. Some 220 miles of conduit have been 
laid through the streets of the city, and over 60 miles 
of eable have already been drawn in. 

The cost of the construction of the conduit lines has 
been greatly minimised, owing to the fact that the 
Municipality have recently carried out extensive paving 
operations, and in all cases the Company has worked 
hand in glove with the Municipality, thereby being able 
to get the ducts laid before the improvements have 
been carried out. The control of the Gas Company 
was obtained by purchasing a large number of ita 
securities, so that competition from this scurce may not 
be feared. The telephone system has also been 
acquired. 

A serious check was encountered last year, when 
a fire brokeout. in the Central Exchange, which 
completely stopped the telephone service of the city 
for a few months. А new exchange has been installed 
of modern design, and now the system is working, not 
only with absolute security, but with greater efficiency. 
The present exchange is capable of dealing with 9,000 
subscribers, and there is plenty of room for extensions. 
Already some 3.500 lines have been connected. The 
new service is very popular, the fire having been a 
great benefit in giving time to earry out improvements. 

The whole of the work has been carried out under 
the direction of Dr. F. S. Pearson, of New York, who 
is the consulting engineer. The contractors are the 
Westinghouse Company. 

The type of tramcar in general use in Rio de Janeiro 


is the open observation ear. 1% is of handsome design, 
and runs at a high speed. At certain seasons consid- 
erable trouble is experienced owing to heavy rain- 
storms. They come on very suddenly, and a great 
rush of water comes down from the hills into the city. 
This torrent brings with it, into all the streets, enormous 
quantities of sand, which penetrate into draw boxes, 
and cause considerable trouble on the tram lines. It 
is frequent at such times to see а long string of tran- 
cars held up, owing to the fuct that the wheels do not 
make contact with the rails The conductor will in 
such cases get down, and with a short piece of cable 
connect the framework of the tramcar to the rail, 
clearing away the sand with his foot. The car imme- 
diately takes a sudden plunge forward, and runs for a 
few yards, when the operation is repeated. By this 
means they are able to convey the passengers with a 
series of jolts to some point where the sand is less 
thick. 

Another interesting detail in connection with the 
tram service is the difficulty in obtaining motor men. 
So acute is the necessity that the loss of one mau 
through any cause is seriously felt. "This is brought to 
one's notice in the ease of a breakdown. There is a 
law in Brazil which enables a policeman to take in 
charge the driver of any car which experiences any 
accident, no matter how trivial. The policeman may 
arrest the man, and take him in custody, provided it 
is done at the time of the breakdown. If, however, 
the driver is able to get away, he cannot then be 
arrested, and may return to his work. The conse- 
quence is that if a motor fires, or any misadventure 
oceurs to the car, the driver will be seen to jump from 
his place and run away as hard as he can, sometimes 
without even stopping the car. These are his instruc- 
tions from the Company, so that he may return to 
work the next day, and they will not be a man short. 


ELECTRIC CONSTRUCTION COMPANY 


T the company's general meeting, held on Thursday, the 

report, given in our last issue, was adopted. Мг. 
W. S. B. McLaren, who presided, said that the loss of 
£1,442 occurred after they had written off £5,000 for general 
depreciation, and £2,000 for new tools and patterns ın 
excess of the amount usually expended on these items. Re- 
ferring to the loss, the Chairman attributed this to the 
fact that the manufacture of electrical machinery in this 
country was now being overdone, whilst, in addition, the 
competition from Swiss and German firms was keener than ever. 
Another important factor was that the price of copper had 
increased by £50 per ton. As a matter of fact, the position 
the company found itself in was not exceptional, for he could 
not find any other purely manufacturing company such as theirs 
in any better position. For the purpose of satisfying himself 
that undue competition was responsible for the present state of 
affairs he (the speaker) had compared the average selling prices 
of the year 1903-4—the last year the company paid a dividend 
upon its ordinary shares—with those of the past year, and 
found that while the output of machinery had been approxi- 
mately the same, the turnover, in consequence of the slump in 
prices, had been diminished by no less than £28.000. If, there- 
fore, the methods of the company had not been progressive, 
the result would have been even worse. He felt justified in 
saying, however, that at present the outlook was better, for they 
had more work on hand than at this time last year, and at 
distinctly better prices. In order to counteract the effects of 
the undue competition in the electrical industry, the board had 
been considering the expediency of taking up other branches 
of engineering. and arrangements had been made in one important 
direction. So far as the electrical industry itself was concerned. 
he said that attempts had been made to devise a scheme of 
fair co-operation between the leading manufacturing companies, 
but without success. Such a scheme the board were in sym- 
pathy with, but two firms positively refused to come in, and it 
was felt that a closer union to maintain prices could not be 
brought about without all the leading firms in it. He recom- 
mended the shareholders to wait another year before expressing 
any opinion unon the position of the company. Without being 
too sanguine, he hoped next year’s report would be somewhat 
in the nature of a pleasant surprise. At present they had a 
very large and important order on hand in connection with the 
L.C.C. tramways, and another amounting to more than £20,0C0 
which had been obtained in face of very vigorous German 
competition. 
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THE MUNSTER-SCHLUCHT ELECTRIC RAILWAY 


СНЕМЕЗ for the constructicn of a railway from 
Munster to the Schlucht, in Alsace, have long 
ben on foot, but it is only recently that the matter 
took actual shape, and a company was formed for the 


Fic. 1.—Parr or Rack SECTION ОЕ LINE. 


construction of the railway described in this article, 
which was opened early in the present year. Two 
alternative projects were considered, Опе was entirely 
an adhesion railway, some nine miles in length, with 
a maximum gradient of 8 per cent., while the other 
scheme contained a section with a gradient of 22 per 
cent., on which a rack rail was necessitated, but the 
maximum gradient was 55 per cent. on the adhesion 
portion. The route in this case was shorter by more 
than two miles. The object of the railway is to estab- 
lish communication between Stossmeier, Ampfersbach, 
Schmelzwasen, and the town of Munster, and also in 
summer to convey tourists to the Schlucht, a locality 
also accessible from the French side of the existing 
Sehlueht-Gérardmer railway. Various local conditions 
and other considerations were in favour of the com- 
bined rack and adhesion scheme, which was accordingly 
decided upon. 

The first one and three-quarter miles of the route 
out of Munster is along the main road. The line then 
laves the road, but rejoins it in about half a mile at 
‘he transforming station. From this point the read 
las been widened to accommodate the line, which con- 
tinues in this fashion until the commencement of the 
rack section, nearly four miles from Munster. This 
portion, part of which is shown in Figs. 1 and 2, has 
à maximum gradient of 22 per cent., and terminates 
at Altenberg, about one and a quarter miles further on. 
The final seetion, rather over a mile in length, follows 
the picturesque road shown in Figs. 3 and 4, to the 
Schlucht, in the direction of the French frontier. The 
total length of the line is about six and a half miles, 
of which, as we have seen, about one and three-quarter 
miles is equipped with a rack. The station at Munster 
is at an altitude of 1,250 ft., and the line rises to 
3,740 ft. at the Schlucht. Grooved tramway rails are 
used in the streets of Munster, and ordinary bull- 


headed rail for the rest of the line. The sleepers are 
partly of beech and partly of impregnated oak. The 
gauge Is one metre. 

The rack is of what is known as the Strub construc- 
tion, similar to that in use on the Jungfrau, Vesuvius, 
Brunnen-Morschach and Monthey-Champéry railways. 
Like the running rail, it is mounted on iron chairs. 
The top of the rack is about two inches above the head 
of the running rails. The maximum pressure on the 
teeth of the rack is 3°5 tons, from each of the two 
Wheels which engage with it. Tangential pressure. on 
the rack is taken in the usual way by concrete blocks. 
The rails were laid in lengths of 34-5 ft., and the rack 
in lengths of 11°5 ft. There are in all seven stations on 
the railway. 

The generating station is at the end of the line at 
Munster. Two belt-driven, three-phase alternators 
capable of an output of 200 k.v.a., at 7,000 volts, 50 
cycles, are provided, driven by horizontal steam engines. 
Besides supplying current for the railway, this station 
has a considerable lighting and power load in Munster 
and the neighbourhood. The two boilers have each a 
heating surface of 885 sq. ft., and work at 180 lb. per 
sq. in. They are fitted with superheaters and a 
Green's economiser is used. The pumps for the con- 
densing plant are outside the station. Alongside the 
power house are the car sheds and repair shops. 

Power is taken: to the substation referred to above, 
by an overhead line, partly on the same polegeas the 
trolley wire. Here there are two 100 kw. mctor 
generator sets, which supply continuous current at 750 
volts to the trclley wire. A buffer battery of 390 
cells of a capacity of 296 ampere-hours is used in 
parallel with these, machines. 

The overhead construction is partly of the span wire 
and partly cf the bracket arm type. Two conductors 
are used, each 9 mm. in diameter. Owing to the 
position of the substation a feeder has not been thought 
necessary. The return is by the rails, which are 
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Fic. 2.—CAaAR NEAR COMMENCEMENT OF RACK. 


bonded in the usual manner. The collectors on the cars 
are of the bow tv pe. Two of these are carried on each 
ear, both of which, of course, make contact with the 
two overhead wires. 

The normal traffic in suminer is nime trains per 
day, but a service every quarter of an hour both Wavs 
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can be maintained on special occasions. In winter four 
or five trains per day suffice. Each train consists of a 
four-axled motor car, with usually one trailer. The 
motor car is provided with four motors of 85 h.p. each, 
two of which are for driving the running wheels in 
the usual manner, while the remaining two are per- 
manently connected to the gearing which engages in 
the rack. All four motors are used on the rack sec- 
tion, so that the full 320 h.p. is available. This 
arrangement of two motors for the rack and two for 
the adhesion wheels has been developed by the Alioth 
Company, of Basle, under the Strub patents, and per 
mits of the same rolling stock being used on the rack 
and adhesive portions of the line. On the adhesion 
section only the two motors are in use, and these drive 
the wheels through a single reduction gear in the 
ordinary way. The other two motors are not then in 
use. On the rack sections, however, all four mctors 
are employed. The rack motors work with a double 
reduetion gear, and the adhesion motors are kept in 


series'to run with a high torque at a low speeds All 


four motors are controlled by a single controller, which 
is interlocked, to prevent any wrong combination of 
connections being used. Series parallel control is em- 
ployed, and reversing and braking positions are prc- 
vided. The driver cabs are provided with ammeters 
for both motor circuits, voltmeters, and the necessary 
fuses and circuit breakers, and a lightning arrestor 
equipment is installed on the roof. The carriages are 
heated and lighted electrically. | 
The motor ears are provided with the following 
independent systems of brakes: (1) A mechanical hand- 
brake, acting through eight brakeshoes ; (2) a band brake 
on the shaft of the motors driving on to the rack; (3) 
a rheostatie brake, and (4) an automatie brake which 


Fic. 5.—Roap APPROACHING THE SCHLUCHT. 


grips the sides of the rack when the speed exceeds 
six miles per hour down the steep grade. This form of 
brake is fitted to both bogies. The brakes can at any 
time be worked from either end of the car. In addi- 
tion to these four brakes. the following safety devices 
should be noted. In order to prevent all possibility 
of derailment a pair of jaws are fitted under each bogie, 
surrounding the head of the rack rail, and a dise cluteh 


is provided between the rack motors and their gearing, 
which permits of a certain amount of slip in the event 
of a sudden stoppage of the motor in a serious short 
cireuit, so the enormous strain of a sudden jerk upon 
the raek is avoided, and only a normal braking effect 
given. 

The carriages are all of one class and, as may be 


Fic. 4.—Tue SCHLUCHT. 


seen from the accompanying illustrations, are of the 
compartment type, with ordinary side doors. In the 
case of the motor cars, one compartment is fitted with 
removable seats, so that it can be used for luggage if 
required. Each motor car weighs 25°5 tons, including 
passengers, and the fully-loaded trailer weighs 6°5 tons, 
giving a total weight for the train of 32 tons. Each 
train will accommodate 72 passengers. The maximum 
speed on the level is 10°6 miles per hour, and on the 
steep portion 47 miles per hour. The total journey 
occupies about an hour. 

The main contractors were the Société d’Electricité 
Alioth, of Basle, to whom we are indebted for the 
accompanying illustrations. 


Coal-Cutting Machinery.—In commenting upon the series of 
reports of H.M. Inspectors of Mines for the various colliery dis- 
tricts in the United Kingdom which are now complete for the 
year 1906, the Coal and Iron Trades’ Review remarks that dur- 
ing the present prosperous period in the coal trade collieries 
generally are setting their houses in order, and it is probable 
that they are now taking advantage of the opportunity to 
instal mechanical coal-cutters to a far greater extent than they 
have done in the past. The more general adoption of elec- 
tricity in and about mines is also likely to have a similar effect. 
for the addition of a cable for carrying the current is an in- 
expensive matter as compared with the erection of a special 
motive power. The total of 1,135 machines, given in the tables 
from the collected reports, shows an increase upon 1906 of 
210. whereas in 1905 there were only 168 more mechanical coal- 
cutters at work than in 1904, when the advance upon 1903 was 
but 112. It is evident, therefore, that the mechanical cutter 
is making headway. and still more remarkable progress ivy be 
expected in the future. As might be expected, compressed air 
remains the chief motive power, being used for 682 out of the 
1,133 machines at work: but electricity has an advantage in the 
rate of progress, which in 1906 was 18°6 per cent. in the former 
case and 21°3 in the latter. In one district, indeed, electricity 
has far outstripped its competitor, that being East Scotland, 
while the two are neck and neck in the Midlands; and in Staf- 
fordshire, where there are only thirty machines in use altogether, 
electricity has a slight advantage. 


American Academy of Arts and Sciences.—The Rumford 
premium has been awarded to Mr. E. G. Acheson for his work 
in connection with ‘‘The Application of Heat in the Electric 
Furnace to the Industrial Production of Carborundum, Graphite, 
and Other New and Useful Substances.” 
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THE TAXATION OF TRAMWAYS 


Straw little time back the Council of the 
Tramways and Light Railways Association ap- 
pointed an ‘‘ Income Tax Assessment Committee,’’ 
consisting of Messrs. James Devonshire (chairman), 
H. England, J. R. Salter, E. B. Read, A. W. Tait 
and Wm. Rumball. This committee, who found it 
desirable in the course of their inquiry ‘‘ that the refer- 
ence should be extended so as to embrace the question 
of rating, both of tramways and light railways,’’ have 
just presented their final report. The report was sent 
to Sir Henry Primrose, of the Board of Inland Rev- 
enue, and he has since received a deputation from 
the Association, and has given them the impression 
that his department is fully alive to the necessity for 
removing at least some of the many anomalies pointed 
out in the report. So far so good. 

Tramway companies, like all other profit-making 
undertakings, are taxed upon their income, and tram- 
way companies, like all other taxpayers, find it exceed- 
ing difficult to agree with the Inland Revenue as to 
what their income really is. A mere layman might 
think that the amount paid away in dividends and 
interest would be a sufficiently close and simple cri- 
terion of income. But the law does not proceed thus. 
It begins with gross profits, and then proceeds in 
laborious and wearisome fashion to make all manner of 
allowances and deductions, arriving finally at a sum 
which, in the eyes of the law, is the assessable income 
of the concern. 

Among other things, authority was given under the 
Customs and Inland Revenue Act of 1878 to ‘‘ allow 
such deduction as they (the Commissioners) think just 
and reasonable as representing the diminished value by 
reason of wear and tear during the year of any ma- 
chinery and plant used for the purposes of the concern 
and belonging to the person or company by whom the 
eoncern is carried on." As a result of this vague 
authorisation each official has done what seemed good 
in his own eyes. For example, the companies asso- 
ciated with the B.E.T. are given no allowance at all 
in respect of the wear and tear of permanent way, but 
are given а round 5 per cent. on everything else. Оп 
the other hand, the Birkenhead Corporation are granted 
6 per cent. for permanent way, 10 per cent. for tools 
and machinery, and 74 per cent. on electrical plant. 

Another anomaly is as follows: Some tramway un- 
dertakings having successfully established a claim to a 
special deduction from assessable profits in respect of 
old track reconstructed upon conversion from horse 
to electric traction, the Metropolitan Electric Railways 
proceeded to put in a like claim, but found themselves 
compelled to have recourse to the Courts in order to 
obtain their “‘ rights’; а fact which has probably 
tended to stimulate the reforming zeal of the Chairman 
of the Income Tax Assessment Committee and Manag- 
ing Director of the M.E.T. Co. 

In view of this money-wasting chaos, the recommen- 
dation of the Committee naturally is “a uniform 
method of determining allowances,’’ and the appoint- 
ment of three eminent engineers to advise on the 
"life ’’ of the matériel of a tramway undertaking, so 
that. apart from uniformity, the new system may be 
marked by some sort of conformity with actual facts. 

In regard to rates, the Committee's recommenda- 
tions are as follows :— 

“I. That the Government should appoint a per- 
manent Government official for the assessment of tram- 
ways and light railways, with a right of appeal similar 
to that in force in Scotland. 

II. That tramways should be assessed at onlv one- 
fourth of their net annual value, for the purposes of 
the General District Rate under the Publie Health Acts, 
instead of their full value, as at present. 


III. That steps should be taken to bring home to 
the tramways and light railways throughout the country 
the desirability of adopting the car mileage in lieu of 
the route mile basis, agreeably to the precedent esta- 
blished by the London United Tramways Company 
when preparing their assessments. '' 

As many of our readers are aware, the law lays down, 
or rather the judges have laid down, that the only 
correct way to determine the rateable value of a tram- 
way undertaking is to ascertain what annual rent a 
tenant might be expected to pay for the privilege of 
working the same. The process is, as may be ima- 
gined, beset with difficulties and full of legal fictions. 
It was once boldly suggested at a meeting of the Tram- 
ways and Light Railways Association that the '' hypo- 
thetical tenant,’ as he is called, should be decently 
buried once for all, and that the basis of local taxa- 
tion should be the same as that of imperial taxation ; 
in other words, that the assessment made for Income 
Tax purposes should serve also for Poor Rate, General 
District Rate, and other local taxation purposes. 

The suggestions of the Committee are naturally not 
of such a radical character, though they are all very 
commendable in their way. The boldest proposal is 
the second, which is to the effect that, so far as rating 
is concerned, the distinction between a tramway and 


-light railway should be abolished, and that the former 


as well as the latter should only pay general district 
rates upon one-fourth of the assessed value. 

. The origin of this distinction between a tramway and 
light railway in the matter of the general district rate 
is briefly as follows. It was felt that a railway derived 
relatively little benefit, directly or indirectly, from the 
results of certain local expenditure, and consequently, 
that it would be unfair to tax a railway to the same 
degree as a local shopkeeper, or householder. Hence 
the above rebate. In due course the Light Railways 
Act, 1896, came into being, and the framers of this 
Act, having in view only a line running along a quiet 
country road, or on its own land, allowed light railways 
by implication the same rebate as an ordinary trunk 
line. On the other hand, promoters were quick to take 
advantage of the Act, and promote under its cover 
what are nothing more or less than ordinary tramways. 
The result is that a system of, say, ten route miles, no 
single mile of which is laid on its own property, or 
is in any way distinguishable from what is commonly 
denominated a tramway, may consist of four miles cf 
light railway and six miles of tramway, the two portions 


being treated very differently, not only as regards rating 


but also in many other respects. 

This is an anomaly which, we think, is destined to 
be swept away, whenever the Light Railways Act, 
1896, gives place to a more up-to-date piece of legisla- 
tion. And the demand of the Committee that tram- 
ways should be given the same rating concession as 
light railways will be, so far as it has any influence at 
all upon the powers that be, more likely to deprive 
light railways of their present privileged position than 
to obtain that privileged position for tramways. Not. 
but that there are genuine grounds for allowing some 
such rebate to a tramway; there are many valid reasons 
for such a concession. For instance, the cost of a 
tramway is immensely enhanced by the quantity of 
road-paving imposed upon it by the legislature, and bv 
the extra quantity and quality usually forced upon pro- 
moters by local authorities. This expénsively paved 
area, which has also to be maintained by the tramway 
undertaking, is, as a matter of fact, of little or no use 
to the tramwav itself, but it is usually an immense 
bcon to the general vehicular trafic of the district. 
On this account alone, tramways are equitably entitled 
to favourable consideration. In the days of horse trac- 
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tion these Onerous paving obligations were more or less 
reasonable; to-day they are the essence of unrcason. 

Our taxation laws and methods, like other parts of 
the legal corpus of the country, are in urgent need of 
codification and clarification. If a strong, Je vel- headed, 
permanent official were given а free hand and sufficient 
tine, he would soon be able to introduce order and 
equity, and to lay down general principles and regula- 
tions which would prevent confusion creeping in again 
as soon as his guiding hand was withdrawn. As things 
are at present there is little chance of getting any thing 
at all done, unless the shoe of the great B.P. pinches 
badly, and in no case is there any general principle 
governing the concessions that are nnde: As a result, 
each interest acts like a huckster in an Oriental bazaar, 
and asks for much more than it expects to get, and con- 
cerns itself not at all about the commonweal. Why 
should it? What has the commonwealth, as a rule, 
done for it? 


CHOKE-COILS FOR THE PROTECTION OF 
TRANSFORMERS 


N a paper by Mr. S. M. Kintner, read at the Convention of 

the American Institute of Electrical Engineers at Niagara 
Falls, the way in which surges along a transmission line are 
stopped and thrown back by choke-coils was likened to the 
reflection of water waves by a breakwater at the entrance to a 
harbour. 
strong wall capable of withstanding the shock of the waves that 
strike against it; so is the analogous quiet of a transformer 
obtained by placing a choke-coil in the path of a disturbance. 

A choke-coil will be effective in reflecting and shielding all 
behind it ccording to its strength. The strength of a choke- 
coil is measured by its inductance and its insulation. If the 
former is small, but little retlection will take place. the surge 
passing. through the coil and continuing beyond it. If the 
insulation of the coil is weak and the inductance is of sutlicient 
value to retard the oncoming wave and throw it back on to the 
line, the rise of voltage will cause a discharge over the coil-face 
and the wave will continue past the coil. These two conditions 
can be likened to a breakwater consisting of piling spaced so as 
to have little effect in retarding an incoming wave in the first 
instance; and in the second instance to a breakwater of insuth- 
cient height so that the waves pass over it. 

With a given choke-coil on a given line, a certain fixed amount. 
of protection will be afforded any apparatus placed behind the 
col. There is no relation between the coil and the apparatus 
being protected that will make the coil more or less effective 
in its operation of throwing back surges that come in from the 
line. The choke-coil will produce the same percentage of 
reflection regardless of what it is protecting, and consequently 
can be said to be affording the same protection. 

Tests indicate that the same percentage of protection will be 
afforded by the same coil for all parts of the same transformer; 
that is, measurements made over 200 turns of the winding of 
a transformer which was being subjected to static surges from 
a discharging condenser, first, when the transformer was un- 
protected, secondly, when it was protected by a choke-coil, 
showed practically the same percentage of protection afforded 
by the choke-coil when the measurements were repeated over 
only 20 turns of the transformer. A long series of tests, the 
results of a part of which have been recently made known to 
the Institute by Mr. R. P. Jackson, have convinced the writer 
of the truth of the above statements. 

In choosing a choke-coil for a particular installation, the 
matter resolves itself into a consideration of: 1, the possible 
surge the apparatus can withstand safely; 2, the probable 
surge that can be transmitted over the proposed line, the line 
insulation indicating the maximum voltage that the surge can 
have during transmission: 3, the maximum allowable inductance 
that will not seriously affect the line regulation if an external 
choke-coil is used: 4, a consideration of the amount of money 
to be expended fr choke-coils as insurance against interruption ; 
9. the selection of a choke-coil which will most nearly meet the 
above conditions, the selection being guided by the above, com- 
bined with the results of tests and curves similar to those shown 
in Mr. Jackson's paper. The question of whether part of the 
transformer winding should be made strong enough to with- 
stand the surzes--and thus have within its own windings a 
choke-coil that protects the rest of the apparatus— or whether an 
`х(та coil should be used,. will be discussed below. 


ihe quiet of a harbour is obtained by setting up а. 


The following is a list of the advantages and disadvantages of 
separate choke-coils. 

Advantages :—- 

1. On a choke-coil there is normally no voltage between turns, 
and consequently no tendency to hold a short-circuit in the event 
of a momentary surface-discharge. 

2. The choke-coil permits the construction of a transformer 
with uniform insulation throughout. This permits the safe 
working of such a transformer with several methods of connec- 
tion to the line. 

3. The choke-coil allows the safe use of a cheaper transformer. 

4. The choke-coil can be insulated much more strongly than a 
transformer. 

Disadvantages ;— 

5. Increase in the number of pieces of apparatus. 

6. Increase in complication of station wiring when external 
choke-coils are used. 

One of the greatest advantages of choke-coils over extra in- 
sulation on the transformer windings lies in the fact that the 
choke-coil does not normally have a voltage between turns. In 
the event of a choke-coil insulation failing between turns, nothing 
in the nature of a short-circuit results, as there is no voltage- 
difference to maintain an arc. On the other hand, a failure 
between turns in the insulation of a transformer is vital, and 
it is almost certain to result in a transformer burn-out. A part 
of the choke-coil will be cut out and will be inoperative, and 
consequently the coil less effective as a whole 1s the worst that 
can result from such a failure in the coil insulation. 

The second point of superiority of the choke-coil—assuming 
the use of a transformer which is uniformly insulated--is of 
great advantage to the builder, as well as to the operator. In 
the majority of specifications for power transmission trans- 
formers, it is required that the transformer be capable of 
operating at one-half voltage at full rated capacity. In general, 
it is expected also that occasion may arise when the transiormer 
may be operated either in star or delta connection. It is evident 
that to meet all the above conditions with certain parts of the 
transformer specially insulated, involves some very complicated 
insulation arrangements, and requires extra insulation on a large 
part of the whole transformer. 

In consideration of the third point, that of cost of trans- 
former, it should be remembered that the better grade of power 
transmission transformers of 1,000 kw. and upward are wound 
with copper ribbon, one turn per layer. These coils are insu- 
lated uniformly throughout, so as to stand momentary voltages 
of from 5,000 to 9.C00, between turns. In order to get this 
result, only about 8 to 10 per cent. of the available winding 
space can be used for copper, the rest being given up to solid 
insulation and oil-ventilating ducts. An increase in insulation 
over the above is not desirable with the insulating materials in 
use at this time; for two reasons: first, the coils cannot be 
made strong enough mechanically. to stay in place under the 
shocks to which they are subjected ; secondlv, the extra insula- 
tion retains the heat from the copper, and thus either burns out 
or necessitates a much lower rating of the transformer. It is 
very ditlicult for workmen to handle large coils with extra heavy 
insulation without injury to the insulation. It is therefore 
evident that a cheaper transformer can be employed when a 
protecting choke-coil is used. 

The fourth advantage of the choke-coil is that much better 
insulation can be obtained in it than in a transformer. This is 
due to the fact that more material can be used between turns. 
and it can be disposed to better advantage by allowing more 
extension beyond the copper than could be employed economic- 
ally in a transformer coil; also the shape of the coil is much 
simpler than that of the average transformer coil, and thus more 
readily lends itself to better insulation. 

The disadvantages of the choke-coil over the extra insulation 
are two in number: first, an increase in the number of pieces of 
apparatus; secondly, an increased complication in the station 
wiring when an external choke-coil is used. Both of these 
disadvantages are very materially reduced when it 1s permissible 
to mount the choke-coils inside the transformer tank. It is 
thus possible to make the choke-coil a part of the transformer 
terminal, the coil being connected on the inner end of the 
terminal. For some installations it is possible to use choke-coils 
mounted out in the air and thus made a part of the station 
wiring, but in general the oil-insulated coil is to be preferred, 
Past practic e has been to have cach otl-insulated choke-coil 
mounted in its own tank, but there seems to be no good reason 
why they cannot be placed inside the transformer tank and thus 
save considerable Hoor space as well as outside wiring. 

After a thorough consideration of what is involved in the 
above points, it is the writers opinion that for a given ex- 
penditure to provide protection. against surges, more can be 
obtained bv the use of choke-coits than by extra insulation on 
the transformer. 
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HIGH-FREQUENCY OSCILLATIONS FROM THE ELECTRIC ARC 


PAPER by Mr. L. W. Austin, published in the June issue 
A of the Bulletin of the Bureau of Standards (Washington), 
describes a series of experiments upon the production of high- 
frequency oscillations from the electric arc under various 
conditions. 

During the first portion of the work the source of current was 
for the most part a 240-volt constant potential circuit, though 
at times 120 volts were substituted for this. The current was 
«ut down by a variable resistance and the primary of a small 
transformer was introduced into the main circuit as a choking 
cul. A diagram of the connections is shown in Fig. l. Here 


240 VOLTS 


Fic. 1. 


Ais а d.c. ammeter, В a d.c. voltmeter across the arc, Н a hot. 
wire ammeter reading to 10 amp. with a resistance of about 
05 ohm. The capacity C consisted of one or two small mica 
condensers of 004 mf. capacity each. The inductance L, gener- 
ally used in the oscillatory circuit, consisted of three turns of 
No. 16 wire wound on a battery jar. The inductance of this 
wl and the connecting wires amounted to 0:009 millihenry 
approximately. The frequency of the oscillations was always 
measured by the resonance method in a secondary circuit so 
lwsely coupled to the primary that the reaction between the 
\ircuits was negligible, as shown by special experiments. This 
secondary circuit consisted of a variable air condenser С’, а 
hot-wire ammeter H’ reading to 0'23 amp. and having a resist- 
ance of 7 ohms, a coupling inductance L’ of 25 turns of No. 16 
wre wound on a jar, and sometimes a variable roller inductance 
in addition. 

Preliminary experiments were made, using as the electrodes of 
the arc solid carbon, cored carbon, copper, graphite, and copper 
anode with carbon cathode. It was found that with all of them 
osx illations with a frequency of over 100,C00 could be produced. 
The first three gave in general only transitory high-frequency 
се Шаёіопв, at least when the arc was formed in air, and it 
was only in the case of graphite electrodes that it was found 
Possible to get steady enough conditions so that any quantitative 
observations could be made. 

Below are given the data of a typical experiment :— 


Primary Ctreutt.— Electrodes, graphite, ends flat; diameter. 
12 mm.; resistance in series with arc, about 50 ohms; arc 
corrent, 4 amps.; P.D. across arc, 26 volts; P.D. open circuit, 
42 volts: arc length, about 03 mm.; inductance in shunt 
ar nit, 0:009 millihenry ; capacity. 0'4 mfd.; alternating current 
in shunt 4:0 amp. 

Secondary | Circuit.—Inductance, 0:168 millihenry; capacity, 
variable ; resistance, 7 ohms; current, 01-02 amp. 

It was found that under the above conditions the high- 
hequency. oscillations were readily obtained and were very con- 
‘tant, sometimes running for half an hour without attention 
h-fore the oscillations disappeared. When the frequency was 
measured by the secondary resonance ciccnit it was discovered 
tiat there were well-marked maxima ccrresponding to fre- 
цпепеіев of 295,000. 580,000, and 910.050 per second. The 
lowest frequency appears to carry the largest part of the energy, 
whilst the highest was the weakest. The frequency calculated 
from the inductance and capacity of the primary circuit was 
269.000, but other frequencies of shorter period and less intensity 
may have been present. 


Change of Frequency.—According to Simon’s results with low 
frequency arcs the frequency should increase with increasing 
current and with decreasing arc length. These points were 
investigated, and the results are shown in the curves of Figs. 
2 and 5. The curves a, b, c, Fig. 2, show the effect on the 
three maxima due to changing the resistance in the main circuit, 
It is to be noted that the lower frequency changes less than the 
other two, and that the three frequencies roughly approximate 
to the ratios 1:2:3. It was not considered possible to measure 
the change in arc length with any accuracy, as the total range 
of length over which the oscillations could be obtained was only 
a few tenths of a millimetre. Curve g, Fig. 5, therefore, shows 
only the relation between the change in frequency of the second 
maximum and the current change produced by changing the arc 
length. Curve 4 shows that the frequency increases with de- 
creasing arc length much more rapidly than would be the case 
if the change were entirely due to the resulting change in 
current, showing that the shortening of the arc produces by 
itself an increase in frequency. Experiments were also made on 
the effect of using the 120-volt circuit instead of the 240 volt, 
and also on the effect of putting two arcs in series. The intro- 
duction of a second arc in series with the first produced a 
marked lowering in the frequency, while the alternating current 
rose from 5 to 7 amp. 

Resistance in the Shunt Circuit.—Under the conditions given 
above, adding an ohm to the resistance of the shunt circuit 
destroyed the oscillations entirely, while one-fourth ohm reduced 
them about one-half. No change in frequency as far as could 
be observed attended the changes in resistance and alternating 
current in the shunt oscillatory circuit. 

In connection with the graphite arc some experiments were 
made in wireless telephony. A wire was connected to the 
secondary oscillatory circuit and run up outside the window of 
the laboratory while the other side of the secondary was earthed. 
The current in the antenna was about O01 amp. A microphone 
was inserted in the antenna, and when this was spoken into the 
words could be understood in a telephone connected to an 
electrolytic wireless receiver attached to a similar antenna wire 
on a neighbouring building about 50 metres distant. The 


VOQO 


р 
илиш 


GRAPHITE ARC 240 VOLTS 
CALCULATED 3) a -_1 260000 
| 2 LIZAS 


МЕ TABLE 1. 


AMP.—O.C. 


Fie. 2, 


articulation was loud and fairly distinct; but the hissing noises 
from the arc were disturbing. * 


Тнк Arc IN HYDROGEN, 


According to Poulsen much more powerful oscillations can he 
produced with the arc in hydrogen than can be obtained in air. 
This point was tested in a simple but effective way suggested by 
Poulsen by forming the are in the interior of a vas flame. It was 
found at once that the high-frequency oscillations formed much 
more readily with the carbon and carbon-copper electrodes than 
m air. The best results were obtained by using copper anode with 
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carbon cathode or with both electrodes of graphite. While the 
presence of the hydrogen enabled the oscillations to be produced 
more easily and to be maintained with greater arc length (up 
to about 0:8 mm. in the case of graphite at 240 volts), the most 
remarkable effect was the increase in the energy which could be 
drawn from the oscillating circuit. As has been before men- 
tioned, no resistance of more than one or two ohms could be 
inserted directly in the oscillatory circuit without destroying 
the oscillations. Large resistances can, however, be placed in 
the secondary coupled circuit, and in this way power can be 
derived from the primary circuit. With the graphite arc in air 
at 240 volts only about six or eight watts can be absorbed in 
this way. With the arc in hydrogen supplied in sufficient quan- 
tities this power may amount to more than 100 watts, in one 
experiment bringing a 110-volt 32 c.p. lamp to full brightness. 
Below are given the data of an experiment with the arc in 
hydrogen which may be compared with the data above when the 
arc was in air. 

Primary Circuit.—Direct current without oscillations, 5 amp. ; 
direct current with oscillations, 2:5 amp.; potential difference 
without oscillations, 40 volts; potential difference with oscilla- 
tions, 90-100 volts; potential difference, open circuit, 240 volts; 
alternating current in primary, 9 amp.; capacity, 0°08 mf. 

Secondary Circuit.—Inductance, 0'168 millihenry; capacity, 
0:00011 mf.; resistance, 110 v. 32-c.p. lamp; alternating current, 
1 amp. 

The most noticeable thing in the above experiment, after the 
marked increase in power developed, is the marked decrease in 
direct current and increase in fall of potential across the arc. 
This depends on the amount of load in the secondary, and 
with the secondary removed the differences would have been 
less. The same changes can be noted in the graphite arc in 
air, but then the current drops only about 01 amp. and voltage 
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increases but a few volts. The presence of the hydrogen, at 
least when poured in a stream directly into the arc, as in the 
present case, has a very detrimental effect on the sharpness of 
tuning. 

THE ARC IN STEAM. 

Experiments were also made in which the arc was formed in 
steam. The graphite electrodes were used in some cases and in 
others the copper anode and carbon cathode. It was found 
possible to duplicate all of the effects observed with the arc in 
hydrogen. Oscillations were obtained as readily and with 
approximately the same power. Oscillations of great power were 
also observed when the arc was formed under water, where 
the steam was produced by the heat of the discharge. In this 
case frequently cooling became too rapid, so that the arc blew 
itself out. 


Tur Hrcg POTENTIAL ARC IN COMPRESSED AIR. 


In the following experiments, the author made use of the 
ideas of Fessenden and Simon in putting the arc under pres- 
sure, using a high potential circuit, small current, and metallic 
electrodes. The source of current was a set of ten 500-volt 
direct current dynamos in series driven by a 2-h.p. motor. 
A fixed resistance of about 30,000 ohms was in series with the 
machines, and on short circuit the direct current was 0°15 amp. 
The voltage on open circuit, as measured on a Braun electro- 
static voltmeter, was 4,500 volts. 

In Fig. 4 the general arrangement of the circuits is shown. 
Here T is the compressed air arc, A a d.c. ammeter, V a 
Braun electrostatic voltmeter, C a Fessenden compressed air 
condenser having a capacity of 0'0044 mf., L the three turn 
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jar inductance of 0'009 millihenry, and R the 30,000 ohm series 
resistance. 

The leads W W run to the terminals of the set of small 
dynamos. The air chamber P is of massive iron with removable 
ends and with small windows of heavy glass at the front and 
back for observing the arc. The electrodes proper E were thin 
caps of metal, shaped as shown in Fig. 5, and screwed down 
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by nuts and rubber washers to the ends of the electrode tubes 
T. These were hollow and arranged for water circulation. The 
electrode tubes were introduced into the pressure chamber 
through tightly fitting brass sleeves, the space between the 
two being filled with mutton tallow to make an air-tight joint. 
The sleeves were insulated from the pressure chamber by hard 
rubber rings. Air pressures up to about seven atmospheres were 
obtained by means of a hand pump. 

The observations below give the complete data of a typical 
experiment :— 


Air pressure in arc, 68 atm. ; electrodes, silver, 0'8 mm. thick- 
ness; direct current without oscillations, 0°15 amp.; direct 
current with oscillations, 0°11 amp. ; potential difference of arc 
without oscillations, 90 volts; potential difference of arc with 
oscillations, 2,C00 volts; potential difference, open circuit, 4.500 
volts; arc length. about 0'4 mm. ; inductance in shunt circuit, 
about 0009 millihenry; capacitv, 0:0044 mf.; alternating 
current, 11°5 amp.; frequency, 850,000. 


The most noticeable thing in these observations is the remark- 
able rise in arc potential difference when the oscillations occur. 
It is evidently a more marked example of the phenomenon de- 
scribed above with the arc in hvdrogen. It is also seen that the 
oscillations cause the direct current to drop in the same way 
that was observed in the low potential arc. It has always 
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been found to be one of the characteristics of the singing arc, 
and also of the low potential, high frequency arc, that no 
resistance of more than an ohm or two can be introduced into 
the shunt oscillatory circuit without causing the oscillations to 
cease. In the high potential arc this is not the case. Resist- 
ances amounting to several hundred ohms тау be introduced 
without any detrimental effect. The question of the presence 
of other frequencies than the fundamental was investigated by 
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means of the secondary resonance circuit, but none was found. 
Unlike the low potential arc, this arc showed no change of 
frequency when the direct current was reduced by more than 
half by increasing resistance. There was also no change in 
frequency when the arc length was varied. 

Einciency of the Oscillations.—A 110-volt 100-c.p. lamp was 
placed in the shunt oscillatory circuit, and at a frequency of 
650.000 an alternating current of 2'1 amp. was observed. Ву 
means of direct-current observations this was determined to 
represent a consumption of about 200 watts. As the available 
power, after subtracting that absorbed in the series resistance, 
amounted to but a little over 300 watts, the efficiency was more 
than 60 per cent. Experiments were also made at higher fre- 
quencies by the same method, 180 watts being obtained at 
1.509.000 and 140 watts at 3,500,000. At about 4,500,000 the 
oscillations became irregular and the observations were not 
pushed further. 


Erect of Air Pressure.—Figure 6 shows the remarkable in- . 


crease in the oscillations produced by the increased air pressure. 
starting .with the apparatus and data indicated in the typical 
experiment, already cited, the air pressure was gradually de- 
creased with the result shown in the figure. Above 5 atm. 
little change takes place, but below this the oscillations fall off 
rapidly and become much less steady. Below 2 atm. this un- 
steadiness becomes so great that no accurate readings can be 
taken. During the work several different metals were tried as 
electrodes. Of these copper gave results nearly as good as 
silver, while zinc, aluminium, and platin-iridium (10 per cent. 
Ir.) were all much poorer. This seems to indicate that metals 
with the higher heat conductivities are best suited for the 
purpose. 

Continuity of Wave Trains.—It has been generally assumed 
that oscillations formed from the direct current arc are un- 
damped, t.e., that the wave trains are continuous. While this 
is undoubtedly the case at low frequencies (singing arc), there 
is a point above which the arc breaks up into successive sparks, 
probably depending on the magnitude of the direct current. 
The high potential arc in compressed air is certainly not con- 
tinuous. We have in this case simply a spark discharge with 
the sparks following each other very rapidly. Attempts were 
made to determine whether the waves were undamped in the 
case of the low potential graphite arc at frequencies of 300,000 
and 100.000. The observations indicated that damping existed, 
but the constant slight shifting back and forth of the fre- 
quency due to changes in the arc might very well have stimu- 
lated this effect. Therefore, the indications cannot be consi- 
dered conclusive. 


CORRESPONDENCE 
THE COMPARISON OF STREET ILLUMINATION. 
To the Editor of ELECTRICAL ENGINEERING. 


"IR :— If I may be allowed to trespass on your space 
again, I should like to point out to Mr. Edgecumbe that 
I did not confuse the angle of the photometer screen 
with the broader question of how the results of the 
Invasurements are to be recorded, but that his article 
led me to believe that he was recording measurements 
und not hypothetical figures. This, to a certain 
extent, destroys in my opinion the value of his paper, 
and proves my point that with a horizcntal screen he 
could not have measured the illumination in the larger 
part of the curves given; whereas with a photometer 
screen at an angle of 45 degrees this would have been 
Possible, and the results could have been reduced to 
the horizontal illumination with equal ease, the illu- 
mination derived from the various sampe being added 
together if desired. 

That Mr. Edgcumbe used some such method is 
obvious from his statement that “a street photometer 
to be really serviceable should have a screen which 
сап be set at any angle.” This, of course, is an ideal 
arrangement if it were possible; but Mr. Edgeumbe will 
find. when he has had a few years’ continued experi- 
ence with a photometer using a portable battery and 
incandescent electric standard, that flexible leads and 
connections between the two often lead to serious 
errors, owing to the resistance varying without the 
operator being aware of it. 

Mr. Edgcumbe, to support his contention that min- 
imum illumination is not the best criterion, makes two 


comparisons, namely, Kingsway with Oxford Street, 
and St. James’ with Queen Victoria Street. Taking the 
first of these examples, I should like to ask Mr. Edg- 
cumbe three questions : 

Are there not parts of Oxford Street which are not so 
well illuminated as Kingsway? 

Does not the high illumination of over two candle 
feet in parts of Oxford Street accentuate the feebleness 
of the comparatively badly lighted parts, which are as 
low as 0`1 candle feet? 

Is it fair to compare two streets, of which the light- 
ing, in one case, costs over £40 per post per annum, 
and, in the other, under £16; and of which one Е 
nearly twice the width of the other, and has no shop- 
lighting to help it out? 

I hold no brief for the gas companies, but I think 
Mr. Edgcumbe will find many people to agree with me 
that, with the materials at their disposal and at the 
price allowed, they have, by the proper disposition of 
the lamps, obtained a result in Kingsway which, when 
everything ts taken into consideration, compares favour- 
ably with Oxford Street; and that the distribution of 
light in Oxford Street is bad, owing to two very power- 
ful lamps being erected on each post, instead of on 
separate posts, which would have reduced the distance 
between them, and raised the comparatively low min- 
imum illumination. 

That Mr. Edgeumbe's view on the ethics of scien- 
tific advice do not agree with mine is a matter of little 
importance; but I must admit it surprises me to hear 
that scientists should advise their clients, not in 
accordance with their special knowledge on the subject, 
but with regard to the views held by the public. 


Yours faithfully, 


Harpy T. Harrison, 
22nd July, 1907. 


DEFECTIVE SWITCHGEAR. 
The Editor of ELECTRICAL ENGINEERING. 


Sir.—I was pleased to see that someone in authority has at 
Just called public attention to the evil of bad workmanship and 
scanty proportions in industrial switchgear. It is, however, 
comforting to note that Mr. Scott Ram's denunciation falls on 
the smaller switchgear, such as main switches used in conjunc- 
tion with starting switches, desk fans, and the like. The 
heavier and more important switchgear does not seem to have 
been responsible for many accidents attributable to faults in 
switchgear itself, but some of the cases reported reveal great 
carelessness in the means taken for preventing general access to 
live parts. Such carelessness will probably right itself by the 
working of the new Compensation Act. Insurance companies, 
it is to be hoped, will see that power users have proper switch- 
gear, otherwise the prudent electric power user who pays a good 
price and gets a sound article will pay in his insurance premium 
for the callousness of the cheeseparer, who always buys the 
cheapest fittings. 

Faulty switchgear is produced and sold because of the de- 
mand for excessive cheapness. Price is too often made the onlv 
criterion. The purchaser cannot see the difference. He is at 
present like an old lady buying a cigar—a rank fourpenny with 
a gaudy band with plenty of gilt upon it looks to һе Just as 
good as a really good cigar. A motor starter or D.P. switch is 
bought by the average smaller power user with just as much 
discrimination. It is a premium on producing an article which, 
described in words, is everything that can be desired, but which 
is really dear to the purchaser at nothing. He just purchases 
trouble and possible damage to his motor, 

The only remedy is the gradual education of the buyer. Many 
cases have come under my personal experience lately in which 
the buver has willingly paid prices much greater than the 
lowest quoted to him, realising that word painting in switch- 
gear means just as much and no more than a gaudy band in a 
cheap cigar. But in many—far too many—cases, such industrial 
contracts go to the lowest price and then follow the troubles 
and dangers commented upon bv Mr. Scott Ram. 

I can endorse his remarks about the favourite tvpe of switch. 
Ín general design this type is good, but the danger lies in 
exposed screws. These, even if covered with insulating mate- 
rial, may become dangerous by the failure of the covering. My 
company has for some time past got over the ditliculty by sink- 
ing the screws into and below the surface of the insulating 
bar: such a switch, substantially made, is free from all danger. 
It is perhaps in starters and starting panels that the craze for 
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cheapness has led to the most disastrous results, For such pur- 
poses the D.P. switch should be operated by a spindle with a 
turning movement. Switches with slotted cases are an abomina- 
tion, but. the use of such is hardly the fault of the manutac- 
turer. He supplies something cheap to meet the demand for a 
cheap enclosed switch, and the slot tvpe complies with the re- 
quirement. Cheap patterns, with pivot or revolving spindle 
operation, have also been put on the market, but they are 
faulty equally with the slot tvpe, because (tied by price) the 
cases are too small, and they arc on to the case if ever required 
to open a large current. І cannot suggest any remedy other 
than the gradual education of the power user. 

My company has for some time past made a properly designed 
two or three-pole switch, combined with fuses or not as required, 
and with ample size ot case and a revolving spindle movement. 
Such switches chietly decorate our stock shelves. A well-known 
maker of high-class дупатоѕ is almost our only eustomer for 
them. The general public will not pay the price, although they 
get a fool-proof case and a properly designed switch at a price 
not far above that of the article of commerce which usually 
offers neither of these advantages. All cast-iron cases should, 
of course, be earthed, and that might be insisted upon without 
conterring any hardship. 

As a matter of principle I am averse from too many regula- 
tions; let the Compensation Act and the stoppages and repairs 
bill, that the user of bad switchgear will have to bear, take 
their effect, and let those, like Mr. Scott Ram, who are in a 
position to do so, and who are obviously disinterested parties, 
keep on educating the users, and the evil will in time be 
mitigated. 

I am, Sir, 


Yours obediently, 


Birmingham, July 23rd, 1907. J. G. SrATTFR. 


THE ELECTRICAL INDUSTRY IN THE UNITED 
STATES 


REPORT, by Mr. T. C. Martin, has recently been pub- 
А lished by the U.S. Bureau of the Census on the manufac- 
ture of electrical machinery, apparatus, and supplies, in con- 
nection with the census of 1905. In 1905 there were 784 estab- 
lishments engaged primarily in the manufacture of electrical 
machinery, apparatus, and supplies. Their capital was 
$174.066,026; the average number ot wage-earners emploved, 
60,466. and their wages, $51,841,521; the cost of materials used, 
$66,836,926; and the value of products, 3140,809.569. There 
have been increases since 1900 in all items. The 
percentages of gain are as follows: In number of estab- 
lishments, 549 per cent. ; in capital, 1081. per cent. ; in number 
of wage-earners, 45°9 per cent. ; in amount of wages paid, 547 
per cent.; in cost of materials, 35°1 per cent.; and in value of 
products, 52:5 per cent. ‘In addition to the products reported 
by these establishments, there was an output of electrical 
machinery and supplies, valued at $18,742,033, from 128 estab- 
lishments engaged primarily in other lines of manufacture. 

The distribution of electrical manufacturing throughout the 
States has remained the same in all essential respects at the 
two censuses. New York, Illinois, Ohio, Pennsylvania, Massa- 
chusetts, Connecticut, Indiana, and New Jersey reported 651 
of the 784 establishments making electrical apparatus at the 
census of 1905. and products valued at $126.807.804. or 90°1 per 
cent. of the total for the country. In value of products New 
York led, followed by Pennsylvania, Illinois, Massachusetts, 
New Jersey, and Ohio, in the order given. 

The increase in total capital was distributed uniformly 
throughout the country, but was greatest in Pennsylvania, where 
capital increased 178°5 per cent., although the value of products 
advanced only 3574 per cent. 

The total value of dynamos and motors, which constitute the 
largest single class of electrical apparatus manufactured in the 
census year, was $33,454.860. A slight increase in the value of 
all dynamos (from 310.472.576 in 1500 to $11,084.254 in 1905) 
was associated with a very large increase in number (from 
10.527 to 15.080) and in capacity (from 770,832 horse-power to 
1.528.245 horse-power). It is obvious that a relatively small 
increase in the average size of machines was accompanied by a 
larze decrease in the cost per horse-power to the purchaser. 

Of the total number of dynamos, 15.756. having a capacity. of 
855.800 horse-power and a value of 56.975.150, were direct cur- 
rent, and 1.3524. with a capacity of 474.445 horse-nower and a 
value of $4,111.104, were alternating current. The number, 
horse-power, and value of the direct-current dynamos were 
greater in 1905 than in 1900, whereas the alternating-current 
dvnamos increased in capacity only. Closely associated with the 
dynamo class is the group comprising double-current generators, 
dvnamotors, motor generators, boosters, and svnchronous can- 
verters, of which there were in all 2.155. having a combined 
capacity of 279,552 horse-power. and a value of 81.740.554. 

The value of motors built was 322.510.626. twice as creat as 
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that of the dvnamos. Of this, $13,120,948 represents the value 
ot 79,877 stationary motors (94.242 direct current and 25.655 
alternating current), with a combined capacity of 6/8.910 horse- 
power. ‘There have been increases in the number, horse-power, 
and value of both kinds of stationary motors, of motors for 
fans, and of miscellaneous motors. ‘Those designed for rail- 
ways and automobiles, on the other hand, have decreased in 
number and value, but have increased in horse-power. The in- 
crease in the average size of the electric automobile motor 15 
due to the more general use of the electric automobile for 
industrial purposes. 

In 1905, 66.698 transformers were manufactured, having a 
capacity of 970.908 horse-power and a value of $4,458,567. ‘The 
production of transformers has nearly doubled in the five-vear 
period, testimony to the growing use of alternating current for 
lighting and power purposes. More than half the capacity ot 
the transformers, namely, 504,009 horse-power, was coinprised in 
transformers, 3,587 in number, which had a capacity of 50 kilo- 
watts and upward. The effect of size on price is seen in the 
fact that these larger transformers were returned as valued at 
$1.176.560, or slightly over 32 per horse-power, a low figure as 
compared with the price of the 63.511 under 50 kilowatt capacity. 

The value of switchboards intended for electric light and 
power and electric railway work has advanced from $1,846,624 
in 1900 to 85,766,044 in 1905. Marble and slate as materials 
have generally supplanted wood, which at one time was univers- 
ally used in America, even on boards for currents at high 
voltage. 

Batteries and their parts and supplies manufactured in 1905 
had an aggregate value of $4,243,893, as compared .with 
$3,679,045 in 19C0. Of the aggregate, $2,645.749 represents the 
value of storage batteries, parts, and supplies, and $1,598,144 
that of primary batteries, parts, and supplies. Of primary 
batteries, 1.754.801 were liquid, and 4,888,561 dry; the values 
of the two kinds were about equal. 

The value of all classes of carbons reported for 1905 was 
$2.710.935. Altnough the total 15 more than one-half greater 
than in 1900, there was a falling off of over $200,000 in arc- 
lamp carbons, due to the adoption oi the modern inclosed arc 
lamp, which requires re-carboning much less frequentiy than 
the open type, and to the introduction of a new variety of lamp 
of the luminous are type, the magnetite, which dispenses entirely 
with the carbon. 

The number of arc lamps made in 1905, 195.157, was greater 
than in 1900, but their value, $1,574.422, was less by 3255,549. 
A remarkable change has taken place in the relative importance 
of the two types open and inclosed. The production of the 
former fell from 23,656, with $276.481 value, to 1.748, valued 
at $29,989: whereas the number of inclosed lamps advanced 
trom 154.551 in 1900 to 195,409 in 1905. The large number of 
the latter has brought with it a reduction in cost, the value 
declining from $1,551,290 to $1.544.455. In addition to these 
arc lamps 1.924 search lamps and projectors, valued at $114. 795, 
were made in 1905. a decrease since 1900 of 77 per cent. in 
number, and of approximately 50 per cent. in value. 

One of the largest specialised. departments of electrical pro- 
duction is that of incandescent lighting. Incandescent lamps 
are made all over the country, but the largest output is from a 
plant in New Jersey. The total value has risen from $3,442.183 
to $6.508.299. The principal gain both. in quantity апа value 
was in 16-c.p. lamps, which remain the standard, and advanced 
from 21,191,151 to 83.333.285 in number, and. from $2.910.023 to 
$4.603,084 in value. А radical advance in this branch consists 
in the production of incandescent lamps with metallic filaments 
in place of carbon. Tantalum, osmium, and tungsten are used 
for this purpose. 

The total number of decorative and miniature. lamps, &c., 
in which class are included also vacuum tubes, vacuum and 
vapour lamps, and X-ray bulbs, was 1.584.495 (about four times 
the number made in 1900), and their value was 9644.906, as 
compared with $72,955 in 1900. 

Electric lamp fixtures to a total value of $5,305,466 were made 
іп 1905, a considerable increase over 1900. 

The total value of telephonie apparatus manufactured, as re- 
ported at the census of 1905. was $15.865.698, as compared with 
$10,512,412 for the census of 1900. Of this total value, $824,204 
represented the value of 850.815 transmitters; 5696.115 the 
value of 831.195 receivers: $6.485.418 the value of 887,447 com- 
plete sets of instruments; $68.826 the value of 4.560 interior 
svstems complete without instruments: $5.154,447 the value of 
4.285 central switchboards: %564.795 the value of 3.917 private 
exchange boards; and $2,071,895 the value of telephone parts 
and supplies (chietly the signalling apparatus in magneto-tele- 
phone sets and the line protector fuses, &c.). 

An apparent falling off in the production of telegraph ap- 
paratus from $1.542.266 in 1900 to $1.111.194 in 1905 is accounted 
for in part bv the growing custom among the larger telegraph 
systems of manufacturing and doing the repair work on their 
own apparatus. 

The value of the factory product in 1905 is distributed thus : 
76.826 intelligence instruments (kev. sounder, &c.). valued at 
187.744; police, fire, district, and miscellaneous, valued at 
$592.070; wireless telegraph apparatus, valued at 5114.050; and 
switchboards and parts and supplies, valued at 5217.550. 
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THE USE OF PILOT WIRES AND ELECTRIC LIGHT CABLES AS 
TELEPHONE LINES 


() N all large distributing networks it is a great advantage 
and often a necessity to have a telephone service between 
the chief sub-stations and the generating station, independent 
of the public telephone exchange system, and an article by 
Dr. Richard Hiecke, in a recent issue of Elektrotechnik und 
Maschinenbau, describes how the pilot wires and the mains 
themselves may be emploved as telephone lines. The author 
advises that this telephone service should be extended to large 
consumers, and he points out that, on all existing telephone 
exchange systems, when two subscribers desire to ring one 
another up simultaneously, the engaged signal is given on both 
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lines, and the connection is not made. If the generating 
station, sub-station, and the large consumers could only com- 
municate through the public exchange, in all probability none of 
them would be able to get through to any of the others, in the 
event of a breakdown, as each would be trying to "originate " 
a call. 

Abroad it is frequently the practice to lay up a pilot wire in 
each feeder. Even if these are not alreadv in service for the 
purpose for which they are intended, viz., the measurement of 
pressure at the feeding points, they would in many cases serve 
unsatisfactorily as telephone wires, as it would mean the 
employment of go and return wires in separate cables. In 
continuous-current networks, however, it is possible to employ 
the feeder itself as return conductor, and the author explains 
how this can be done, even if the pilot wire is used at the same 
time for pressure measurement, and is not merely a ''spare."' 

Taking first the case in which the pilot is a spare one, the 
connections are shown in Fig. 1. The bel] W is an ordinary 
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trembling bell, and in order to prevent the drop in pressure 
in the feeder from causing it to ring, a large resistance—for 
instance, a suitable incandescent lamp (/,—1s placed between the 
end of the cable and the telephone set. On pressing the ringing 
key, 7'«, the pilot wire is placed in connection with the opposite 
pole of the network through a second resistance lamp G., and, 
at the far end, the bel] circuit is closed from cable A, through 
resistance (f, the bell W, the switchhook U, and the upper 
contact of the ringing key Ta to the cable X.. 

It is seen that no ringing battery is necessary, but a micro- 
phone battery is used (which, however, may be replaced by a 
condenser). 

The Allgemeine Oesterreichische Elektricitiits-Gesellschaft of 
Vienna has had this arrangement in successful use for several 
months between one of its generating stations and a sub-station. 
The distance between them is 2.850 metres (3095 vards), and 
the cable used as return conductor is a feeder of 400 sq. mm. 


(0°62 sq. in.) section on one pole of the 450-500-volt network. 
In this cable is a pilot wire which is used for the telephone 
line in the manner indicated. It may be mentioned incident- 
ally that there is a branch from the feeder, leading to another 
feeding point, but this has no effect on the telephone circuit, as 
no branch is taken from the pilot wire. The drop in pressure 
on the feeder between the generating station and sub-station is 
40 volts. 

Fig. 2 shows an arrangement which permits of the pilot wire 
being employed for measuring pressure as well as for the tele- 
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phone. The telephone sets (which must be of the magneto pat- 
tern), instead of being connected directly to the pilot wire and 
cable are joined up through small transformers (7, and 7’), 
and when an observation of voltage is required the switch U 
is switched over. The same voltn eter can, of course, be used 
for a number of pilot wires. In order to avoid the telephone 
bell being rung by an induced current when the voltmeter is 
being switched on or off, the switch U is arranged so that the 
pilot wire is connected to the cable through the transformer, so 
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long as the voltmeter is not connected, and that the line circuit 
of the telephone set is short-circuited or interrupted before the 
connection between the pilot wire and cable is broken, This second 
arrangement has also been employed by the Allgemeine Oester- 
reichische Elektricitats-Gesellschatt, and has been found quite 
workable. The only difficulty was that suitable transformers 
were not to be found on the market, and that transformers made 
with ordinary transformer iron had not a sutticiently high 
etlicieney in transmitting the magneto ringing current, which has 
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a low frequency and small power. Finally, however, the silicon- 
iron, recently put on the market, was found suitable in view 
of its low hysteresis loss combined with a high specific resist- 
ance. Its properties are shown in Fig. 3, in which Z, repre- 
sents the loss in ordinary iron, E, the loss in silicon-iron, A 
the copper losses, and G, and G, the total losses with ordinary 
and silicon-iron respectively. While the efficiency with ordinary 
iron would have been only about 36 per cent., it rose to 81 per 
cent. with silicon-iron. The design and dimensions of the 
transformer and its general appearance are seen in Figs. 4 and 
5; the dimensions in Fig. 4 are millimetres. The coil connected 
to the telephone is of 0°35 mm. (0:014 in.) diameter copper wire, 
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and the other coil 0'4 mm. (0:016 in.), and both are silk- 
covered. | 

Testa with this arrangement were made on a 240 sq. mm. 
(0°37 sq. in.), cable 1,100 metres (1,203 yards) long between one 
of the Vienna generating stations and a sub-station. The resist- 
ance of the pilot wire circuit was about 34 ohms, about half 
of which was represented by the transformer coils at the two 
ends. 

In concluding his article, Dr. Hiecke points out that the 
systems described may be employed in connection with a number 
of telephone stations, which can be interconnected by switches 
or a small exchange at a central point, if proper attention be 
paid to the insulation of the exchange apparatus. As this would 
be connected to the network, all parts of it would have to be 
insulated more heavily than in an ordinary telephone exchange. 


THE MOORE VACUUM LAMP 


PAPER on the latest form of this lamp was recently 

presented to the American Institute of Electrical Engi- 
neers by the inventor, Mr. D. McFarlan Moore. The lamp 
is based on the principle of the well.known vacuum tube; a 
high pressure current is supplied to the end terminals of a 
long glass tube, which is maintained at a certain critical stage 
of exhaustion. The author goes on to state that :— 

The general law of all light sources applies also to the vacuum- 
tube light: namely, the higher the temperature the greater 
the efliciency. The absolute temperature of the individual 
particles of matter within the tube after collision is greater 
than that of any other temperature on earth. But the quantity 
of heat of each of these ultra incandescent, though infinitesimal, 
bodies is so small that there results that which at first would 
seem paradoxical: namely, the ‘‘coldest’’ source of light. In 
this expression we crudely refer to the external temperature 
of the entire tube. Some gases are easily ionised and conduct 
well, yet give practically no light, which may indicate that 
their chemical conStituency and therefore their emissivity is 
not suitable for light production. 

For many years all scientists have agreed that a vacuum-tube 
light would be right theoretically : commercial men who have 
had their electric lighting bills reduced now know of its prac- 
tical value. The lamp generally consists of a glass tube 1°75 in. 
in diameter, and in the form most convenient to light up the 
required area. It is supported by brass rings attached to small 
porcelain insulators, which in turn are supported by the wall 
near to the ceiling. The ends of the tube extend horizontally 
through the wall into a steel terminal-box which contains a 
step-up transformer supplied from the supply mains The 
secondary terminals of the transformer are connected direct 
to the carbon electrodes of the glass tube. There is also a 
specially designed valve with its solenoid, which represents 
an entirely new departure in vacuum tube lighting, and also 
one that is vital to its success. The electrical circuits from 
this apparatus are extremely simple, and are shown in Fig. 1. 
There is no distributed or high-potential wiring. The high- 
potential terminals of the transformer within the terminal-box 
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are only two or three inches in length, and are attached directly 
to the electrodes within the box. All the high-potential wires, 
therefore, always remain within the box, which has a wire 
seal placed upon it. A hand can be placed on each of the 
glass tubes near where they emerge from the two holes in 
the side of the box, but the glass tubes insulate the gaseous- 
conductor within them so well that no shock can be felt. 

Since the feeder-valve operated by the solenoid just mentioned 
is an essential feature of this system, a description of its 
operation will be interesting. Any vacuum tube when com- 
mercially luminous will, in a few minutes, seriously alter the 
degree of its vacuum unless special provision be made to 
replenish its gaseous-conductor. Due to the flow of current, a 
portion of the residual gas within the tube is absorbed; that 
is, changed to a solid form, and thereby the degree of vacuum 
in the tube becomes higher. 

This higher degree of vacuum so increases the resistance of 
the tube that at first the light simply becomes unsteady but 
rapidly changes to a condition of violent spasmodic flickering, 
which soon entirely ceases and the tube gives no light whatever. 
The feeder-valve permits air or other gas to enter the tube 
only when it is needed, and in such a manner that it is entirely 
automatic. <A piece of 7/8 in. glass tubing is supported vertically, 
see Fig. 2, its bottom end is contracted into а $ in. glass tube, 
which extends to the main lighting tube. At the point of 
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Fic. l.—DiAGRAM SHOWING ESSENTIAL FEATURES OF THE LAMP. 


contraction at the bottom of the } in. tube there is sealed 
by means of cement a 4 in. carbon plug, the porosity of which 
is not great enough to allow mercury to percolate through it, 
but which will permit gases easily to pass, due to the high 
vacuum of the lighting tube connected to the lower end of 
the plug, and approximately atmospheric pressure about it. 
This carbon plug is normally completely covered with what 
would correspond to about a thimbleful of mercury, which 
simply seals the pores of the carbon plug, and therefore has 
nothing whatever to do with the conducting properties of the 
gas in the main tube which produces the light. Partly 
immersed in the mercury and concentric with the carbon plug 
is another smaller and movable glass tube, the upper end of 
which is filled with soft iron wire, which acts as the core of 
a small solenoid connected in series with the transformer. The 
action of the solenoid is to lift the concentric glass tube partly 
out of the mercury, the surface of which falls and thereby 
causes the minute tip of the conical shaped carbon plug to 
be slightly exposed for a second or two, and an extremely 
small quantity of air or other gas filters through it, and then 
finds its way into the vacuum tube proper. In normal opera- 
tion, most of the tubes expose this carbon tip for about one 
second every minute. Therefore, this system, broadly speak- 
ing, consists in continuously burning air electrically. 

Fig. 5 will explain the theory of this action still more clearly. 
This curve shows the relation between conductivity and degree 
of vacuum. Of course, there must be a critical degree of 
vacuum at which the conductivity is a maximum; this point 
corresponds to X. Dy means of the adjusting screw at the 
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‘op of the solenoid, the degree of vacuum is kept normally at 
a lower vacuum corresponding with Y, therefore as the elec- 
сиу uses up the gaseous-conductor, the vacuum of course 
wvomes higher, the conductivity better, and a greater current 
iws through the solenoid, causing it to lift the displacer, and 
expose the carbon tip above the surface of the mercury. In 
vuewing its action, one is vividly reminded of a mud-turtle 
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Fic. 2.—Ar&R FEED VALVE. 


taking a breath of air on a mill-pond. As others have 
expressed it, this apparatus actually breathes. Immediately 
upon the air being admitted, the vacuum falls, its resistance 
imreases, and the current through it decreases, as does also the 
current from the mains; therefore, the feeder magnet weakens 
and the displacer falls, thereby shutting off the air or gas inlet. 
This cycle 18 repeated about once a minute throughout the life 
of the tube, which is indefinitely long. Of course, when the 
tube is not in service, there is no leakage of air of other gas 
through the mercury covering the plug. 

Comparative illumination tests were made between the Moore 
tabe located in the lobby of a large theatre and the incan- 
descent lamps formerly used to light the same area. The tube 
system was found to have 5'1 times the illuminating efficiency 
of the incandescent lamp system under the same local condi- 
tons. The useful illumination was increased 450 per cent., 
and the current consumption reduced 45 per cent. 

The following comparative illumination tests were made 
letween tube ‘‘B’’ when fed with pure nitrogen, and therefore 
caving a yellow light, and nine arc lamps provided with 15-in. 
white opalescent reflector shades formerly used to illuminate 
the same area. 


Moore Ате lamp 
tube. system, 
Mean illumination (average hefner-feet of 22 
stations) .. bos T 2:6 116 
Average variations from mean... à sa “Ola, 4047 
|» volts ш... „ы ж = 280 122 
Amwres .. е ds us € 24 53:1 
Watts total " de a T .. 9500 4500 
Pcwer-factor . 62:5 70 
Ага -quare feet ... iss i ^ e 8758 3753 
Watts per square feet... DN .. 0:93 1:2 
I:xinating efficiency 16%" hefnerTt x re шш 0:967 
watts 


Therefore the tube system with yellow light has 2°9 times 
the illuminating efficiency of the enclosed arc-lamp system 
under the same local conditions. 

The efficiency of this tube in terms of watts per hefner 
instead of watts per hefner-foot was determined by direct 
photometric measurement instead of by illuminometer measure- 
ments, An accurately constructed photometer placed upon this 
tate showed it to be operating at 12 hefners per foot, which 
i* equivalent to 2,588 total hefners and an efficiency of 14 
watts. per hefner power from the street mains. This figure 
is obtained by simply dividing ће. total watts delivered to 
the tabe from the city service mains by the total number 
of hefners. If the losses of the terminal box are deducted, 


the actual efliciency oi this tube, simply as a light source— 
which is the manner in which practically all other light sources 
are usually rated—reaches the remarkably high figure of 13 
watts per hefner. When a Moore tube is diftusing its yellow 
light, one seems at least to be able to see far better than 
when it is producing the same hefner power of white light. 

Although the above tests indicate that this system is now 
the most efficient light source known, nevertheless not only 
theory but experiments already made show that greater 
advances in efficiency are yet to be made. The best gaseous- 
conductors particularly adapted for selective radiation must 
be determined upon. For example, nitrogen has about twenty 
times the efficiency of hydrogen. А gaseous-conductor must 
also be selected that not only has proper colour values, but 
must maintain high efficiency over wide ranges of intensity; 
for example, mercury vapour (to say nothing of its colour) is 
very inefficient in tne long-tube system. It is only efficient 
at intensities which should be considered too high, and which 
is also the reason why the mercury tube is so sensitive to 
temperature changes. 

Moore tubes are now used in lengths varying from 40 to 
220 ít.; the following curves, Fig. 4, show the watts per 
hefner for 40 tt. tubes to be 2:5, and for 220 ft. to be 1'4, 
on the basis of a yellow light. Therefore when tubes are 
working at 12 hefners per ft., which is a good average, 


Tubes of 40 to 70 ft. require a 2:0 kw. transformer ; 


„ 90, 125,  ,, 2°75 ,, T 
» 1380, 180,, , 35 , » 
99 190 ДД 220 ээ ?3 4:5 э” ” 


In order to insure steady light, the power-factor of the circuits 
supplying these transformers averages 65 per cent. This is 
obtained by using a special transformer of the shell type. 

Feeder-valve solenoids of four sizes have beerf found sufficient, 
and are usually connected in series with the low-tension circuit 
of the transformer and inductance, although they are some- 
times operated by the high-tension circuit. 

Although the average power-factor is now about 65 per cent., 
there is no theoretical reason why all these tubes should not 
operate at a considerably higher power-factor. In fact, a very 
recent improvement in the valve which has entirely eliminated 
capillary attraction, has made it practical to adjust tubes to a 
power-factor as high as 84 per cent.—which is a decided im- 
provement over some of the first tests published, and makes the 
tube far better than either the alternating-current motor or 
the arc lamp in these respects. Since all of the electrical 
factors of the entire system are based on the conductivity ot 
the gas column, it is possible to vary the power-factor over 
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Fic. 3.—CURVE SHOWING CONDUCTIVITY OF AIR AT VARIOUS 
PRESSURES. 


a wide range simply by changing the degree of vacuum by 
regulating the amount of gas fed to the tube. 

The curves show the relations existing between the salient 
factors that have to do with the tube performances. Curve A 
shows how the amperes of the low-tension side of the trans- 
former at 220 volts vary with the length of the tube. Curve B 
indicates that the actual voltage on the tube terminals for 
40 ft. is 3,146, and for 220 ft., 12,441 at 12 hefners per foot. 
Curve С :—Since the no-load transformer losses and also elec- 
trode losses become a larger percentage of the total watts as 
the tubes are shorter, therefore the watts per hefner grow 
less: that is, the longer the tube the better the efficiency. 
Curve D:—Doubling the length of a tube does not double the 
kilowatts required. These tubes soon become seasoned; that 
is, use up all foreign gases, and then their intensity remains 
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perfectly constant for an indefinitely long period of time. The 
etliciency also remains constant, and does not vary over a wide 
range of supply voltage. 

The light intensity is directly proportional to the voltage, 
not as the square or the cube of the voitaze as is the case with 
incandescent lamps. This is an advantage. of great importance. 
It is also nearly proportional to the watts. The degree of 
vacuum required in these tubes is about 0°10 of a milimetre, 
which, comparatively speaking, can be called a high vacuum. 
This vacuum is maintained within 001 of a millimetre of 
0:00001 per cent. of an atmosphere either above or below the 
normal degree of vacuum. ‘The solution of this very ditlicult 
problem of maintaining a degree of vacuum so nearly constant, 
was found by taking advantage of the fact that but slight 
changes in the vacuum cause enormous changes in the elec- 
trical resistance of the gaseous-conductor. For example, a 
tube 220 ft. long at its lowest vacuum (011 mm.) takes 24 
amperes, but at the end of every minute this has crept up 
to 25 amperes, when a new supply of gas causes the amperes 
slowly to drop again to 24. Of course, it is impossible to 
detect this slight oscillation either in the steadiness or 
intensity of the Tight in the tube. Making. use of electricity to 
govern the vacuum is equivalent to using a multiplier of 
about. 400.000. 

These long tubes are built in place һу hermetically sealing 
together 8 ft. 6 in. lengths of 175 in. glass tubing, with walls 
1/16 in. thick, by means of a new blast illuminating gas-fire 
or double-tlamed torch. This work can be done rapidly and 
cheaply, since in a 100-ft. tube about a dozen joints are needed, 
and only about two minutes are required for each one. "This 
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has necessitated the development of a new trade: namely, 
"glass plumbing." 

The two ends of the tube within the terminal box each con- 
tain a graphite cup electrode 8 in. long. Immediately in front 
of one of these electrodes а branched small-bore tube extends 
to the bottom of the feed valve, see Fig. 2, and the other 
branch is available to be connected temporarily by a rubber 
hose to а new small portable oil vacuum-pump. The electricity 
is turned into the tube shortly after the pump is started and 
the amount of light resulting indicates in a measure the degree 
of vacuum in the tube. 

As soon as the vacuum of the tube is sufficiently. high, the 
feed-coil is adjusted to feed at proper intervals the right quan- 
tity of air or other gas. When the light automatically and 
continuouslv feeds itself from the atmosphere, the supply of 
which is of course inexhaustible, its life can be said to be 
indefinitely long. When it is desired to feed the tube on 
nitrogen only, the air is simply made first to pass through a 
small iron cylinder containing enough phosphorus to last 
several years. Should a longer life than this withont any 
attention be desired, several cylinders can be used in series, 
and these can be renewed an indefinite number of times at a 
negligible cost. Effectually to prevent more than is necessary 
of the atmosphere from coming into contact with the phos- 
phorus, or being continuously in contact with it when the tube 
is not in use, it has first to pass through a small mercury trap. 

To feed the tube CO., a bottle containing a ресе of ‘marble 
and a little hydrochloric acid automatically generates this gas 
only when the tube requires feeding. Therefore this small gas 
generator needs only a new piece of marble at the end of several 
years. 

Since it is possible and practicable to use these tubes wraduated 
from an intensity of light per foot that 15 almost nezsligible up 
to 30 or more hefners per foot, it is impossible to state arbit- 


rarily just what is the intrinsic brilliancy of a Moore tube. 
The average long tube now in use operates at 12 hetners per 
foot. The following table compares the tube with some other 
illuniinants on the basis of heíners per square inch :— 


i at 6 hefners per ft. ж 0:33 

Moore light 12 5 P Же 0:66 
А . 36 5 $3 е 2: 
Cooper Hewitt mercury tube T -— 19: 
Incandescent filünients О... un T 250 
Nernst glower P m ve T 600° 
Are crater 10,000" 


Careful tests on various frequencies up to about 10,000 evcles 
have shown that the number of alternations of the current 
used to excite these lung tubes has nothing to do with their 
elliciency. 

Since air or other gas is regularly admitted to the tube, and 
changed to some solid form, due to certain electrochemical 
reactions, it is certain that the time of operation without any 
attention whatever cannot be prolonged indefinitely. Before 
adopting the chemical method. of obtaining a nitrogen. supply 
for the long tubes. it was stored under about three pounds 
pressure in а small tin cylinder placed in the terminal box, 
which supplied an average tube before needing to be recharged 
for considerably over a year. Therefore the quantity of gas 
(nitrogen for example) necessary to support a light of 12 
hefners per foot is so small that a tube of average length 
should remain in perfect condition for a number of years betore 
it would be expedient to remove the small quantity of dark- 
coloured powder which may have accumulated. only within 
or near the graphite electrodes. 

When a tube has been properly exhausted, the discolouration 
in front of the electrodes should not at any time extend more 
than two or three inches. When a tube is striated, it indicates 
that other gases are present that are foreign to the one decided 
upon to be used. 

Owing to the high efficiency of the tube and the large arca 
from which any heat accompanying the light сап radiate, the 
temperature of the tube is remarkably low, being in the neigh- 
bourhood of 100° Fahr.; therefore it cannot injure either perish- 
able goods or the health of those working under it. 

If a tube is permitted to feed itself on plain air, an eflicient 
pink light results, but if the air is first caused to pass through 
a cylinder of phosphorus to absorb its oxygen, a golden-vellow 
light is produced that is the most etticient light source known. 
When operated at higher intensities than 12 hefners per foot. 
and viewed in line with incandescent lamps, it is apparent that 
the colours are about the same, as well as the colour values 
of all objects viewed under 1 

When these tubes are supplied with CO, they appear pure 
white. Most inexperienced persons, especially when contrast- 
ing the tube light with reddish lights, criticise the colour as 
being too blue without realising that daylight is a decidedly 
bluish-white. 


Electric Power on the Rand.—The Rand engineering corre- 
spondent of the Financial Times states that although the central 
alectric power station to be erected to supply the mines of the 
Robinson group at Randfontein will not be a Jarge undertaking 
at first, it bids fair eventually to rival the station ot the 
Victoria Falls Company in size. Additions are to be made to 
the plant as the subsidiaries of the parent company grow, and 
it is certain that eventually this station will be one of the most 
important on the Rand. 


Electrical Exhibition at Lvons.—An exhibition of apparatus 
connected with the application of electricity to agriculture and 
industrial arts will be held at Lyons in May, 1908. by the 
Nocti te a’, Ayriculture, Neiences, et Industrie de Lyon. The town 
of Lyons is in the centre of a region intersected with numerous 
transmission lines, from which upwards of 200.000 h.p. can be 
obtained at the present time, and the water-power resources of 
the surrounding districts are such that enormous extensions could 
be made to supply the power needs of the large district. (n 
braced by the basins of the Loire, the Auvergne, the Western 
Pyrenees. and Savoy. It is the obiect of the promoters of the 
exhibition to further these developments by putting before the 
agricultural and industrial population the possibilities which 
are at their disposal by the adoption of electric motive power 
bv means of practical obiect-lessons. The exhibition will be 
divided into the following sections :—(1) Application to agri 
culture, (2) applications to textile industries, (5) mechanical 
application (including electrical driving of machinery generally, 
contractors! machinery such as cranes and pumping plant, applica: 
tion to mines and quarries, traction, We.). (4) lighting, (5) heating. 
refrigeration, and electrochemical processes, (6) generation and 
distribution of electricity. (7) miscellaneous, including telephones. 
signalling apparatus, and electromedical appliances. 
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THE MAGNETITE ARC LAMP 


| PAPER entitled “Мем Developments in Are Lamps 
А and High-Etficiency Electrodes ” was read by G. M. Lattie 
at one of the meetings of the American National Electric. Light 
Association at Washington, and 15 published in a recent issue 
ot the Electrical. Review (New York). 

Mr. Little pointed out that magnetite electrodes were so 
named because magnetite was usually one of the constituents 
rt the negative or cathode, but it would be more satisfactory 
to call them  metallic-oxide electrodes, as, in addition to the 
rnazcnetite, there were always at least two other oxides present, 
пиу. oxide of titanium and oxide of chromium. These 
mestrodes are made in a very different manner from the carbon 
electrodes, because the powder is a poor conductor. In prac- 
tie, the mixture of oxides is tamped into a thin iron tube and 
the end sealed in an arc. 

Lhe different oxides have distinct and separate reasons for 
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their presence. The titanium oxide has the property of ren- 
dering the arc luminous, the oxide of iron gives conductivity to 
the fused mixture when cold, and the oxide of chromium prevents 
a too-rapid consumption. The positive. or anode, used with 
these metallic-oxide negatives is generally а metal and is con- 
sumed much more slowly than the negative. 

There are a number of advantages possessed by the metallic 
аге over the carbon are. The etticiency is much better, and the 
distribution of light is better, as the arc is itself the source 
of Hight, practically none coming fram the crater. except by 
iedection, as shown in Fig. 1. The metallic arc is much like 
a candle flame, having its luminous and non-luminous zones. 
The licht is brightest near that end of the arc which is next 
to the negative electrode, and comes from a hollow cone-shaped 
mantle of volatilised oxide of titanium rendered incandescent 
by the heat of the arc, Just as in the candle flame the light 
comes from a hollow cone-shaned mantle of carbon particles 
rade white hot by the heat of the flame. 

The voltage required to maintain a metallic are is less than 
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that of ап enclosed-carbon arc. Metallic arcs will burn well at 
less than fifty-five volts, but are usually adjusted to burn at from 
sixty-five volts to seventy-five volts. ‘Thus more lamps may be 
put on a circuit without raising the voltage on the line. 

The life of carbon electrodes, as a rule, 1s not over 150 hours, 
while the metallic-oxide electrodes will last considerably longer. 
Also the uniform white colour of the metallic are is in marked 
contrast to the changeable blue and white of the enclosed- 
carbon are. As the metallic-oxide electrodes are not burned 
"enclosed," there is no inner globe required on the lamp. 

While it looked easy to secure all ot these advantages, many 
ditienities appeared, but they have now practically all. been 
overcome. In the first experiments the electrodes were ar- 
ranged with the anode or positive above and the negative or 


metallic-oxide electrode below, but a number of troubles pre- 
sented themselves. 

First--The bright portion of the arc was near the surface of 
the lower electrode, which cast a large shadow. | Necond— The 
light retlected from the brilliant surface of the fused slag on 
the lower electrode was thrown upward and could only be 
partly saved by using a retlector. Third—An  under-feed 
mechanism was seen to be necessary, as. contrary to the action 
of carbon electrodes, the negative metallic-oxide electrode is the 
more rapidly consumed. Fourth—Only a comparatively short 
metallic-oxide electrode could be used, as a long one would 
necessitate the use of an unwieldy long glass globe.  Fifth—An 
undesirable feature was the gathering of a large amount of 


Fic. 3.—Tue Dows-Dravecnr or AIR FORCES THE боот TO 
TAKE THE PATH SHOWN BY 1HE Dorrep LINE, EFFECTUALLY 
KEFPING IT FROM ‘TOUCHING OR DEPOSITING ON ANYTHING. 


reddish soot around the electrodes, obscuring the light. Sixth 
—The negative or metallic electrode was seen to burn to a blunt 
taper point, causing the arc to be very unsteady, as it tended 
to leave the end and run up the side. 

The first attempt to burn the metallic-oxide electrode above 
and the metallic electrode below showed that there were serious 
obstacles to be overcome before it could become a practical 
method. In the first place, the electrode would not keep a 
square end, but would waste away on one side. and the are 
would run up this bevel, or slope, giving a very unsteady light. 
In the second place. the volatilised oxides of iron, chromium, 
titanium, and so forth would condense on the sides of the 
electrodes and hang down as a fringe or curtain, hiding the 
light. 

The first means taken to overcome these troubles was the 
introduction of a rotating draught of air around the are. This 
had the effect of forcing the arc to hold to a central position, 
stopped the crooked burning, and steadied the light, but did 
not take care of the fumes. Attempts to blow the fumes away 


Fic. 4.— PATH TAKEN BY AIR CURRENTS IN LAMP. 


sidewise gave only partial success. Finally, a current of air 
was directed down around the are, and this gave excellent 
vesults. The electrode burned perfectly square, and the clean 
laver of air prevented any gathering of fumes. This was a 
very marked advance, as it did away with any need for a 
mechanical scraper or shaker, the soot practically all passing out 
of the chimney and not requiring to be caught in any receptacle, 
the globe remaining clean. 

When burning metallic-oxide electrodes with the metallic- 
oxide stick below, copper was used as an anode with fair 
results. On reversing the position of the electrodes, it was 
found that the new conditions made it possible to improve on 
the action of a pure copper anode, and a number of changes 
were accordingly made. In the first place, if the are plays for 
a time on pure copper, it will oxidise the surface. This oxide 
will fuse to a slag that becomes an insulator when cold. A 
simple remedy for this consisted in using an anode containing 
metals or allovs whose oxides, when fused together, would make 
a slag that is a good conductor when cold. The steadiness of 
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the light largely depends on the composition of the slag, its 
uniformity and temperature. The anode surface is at all times 
covered with this slag, which slowly dissolves the metal and is 
itself slowly volatilised. If the arc plays on bare metal it 
consumes it rapidly, and it was found desirable to secure this 
slag cover from being knocked off. This was accomplished by 
providing a rough surface for it to cling to, and by running the 
entire anode tip very hot. 

A characteristic property of the metallic arc has been a very 
noticeable dying-down or dimming of the light, which would 
occur at irregular intervals, especially after the electrodes had 
burned for twenty hours or more. These dim spells would last 
from a few seconds to two or three minutes, when the normal 
brilliancy would return. This is explained as follows: In the 
metallic arc, the brilliancy is largely due to the presence of 
volatilised oxide of titanium, and anything that interferes with 
the uniform evolution of vapours of titanium will cause the 
light to dim—for example, the presence of a high percentage 
of highly fusible oxide of chromium. This oxide of chromium 
is volatilised at a slower rate than the oxides of titanium and 
iron, and after the electrode has been burning for some twenty 
hours the slag on the end of the cathode has become very rich 
in oxide of chromium, which forms a film on the surface of the 
fused pool of oxides. When the film is not present there is a 
plentiful evolution of oxides of iron and titanium, and there is 
a bright arc. The oxide of chromium can be seen to gather on 
and finally entirely cover the surface of the pool. This stops 
the evaporation of titanium and iron, and the light burns to a 
bluish colour and dies down until the chromium film is burned 
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uway again. This trouble was met by modifying the mixture 
in such a way that the oxide of chromium could not separate 
from the oxides of iron and titanium, thus doing away with the 
film on the surface and entirely doing away with the dim spells. 

In carbon lamps there was very little done to keep the impuri- 
ties volatilised from the carbons from depositing on the globe. 
The metallic-arc electrodes, being chiefly composed of oxides of 
iron, titanium, and chromium, do not burn away to an invisible 
gas, as does a carbon stick, but are volatilised bodily, and the 
vapours instantly condense, on leaving the arc, to a fluffy red- 
dish soot that settles on everything it touches, so that a chimney 
is a very necessary feature in the lamp. As mentioned above, 
a current of air flowing down around the electrode served admir- 
ably to keep it clean, so it was applied to the reflector and 
globe with gratifying results. A thin layer of air is introduced 
at the top of the reflector and forms a shield through which the 
soot-laden air cannot penetrate, so that the reflector and globe 
will keep clean for a long time. 

As the air currents play such an important part in this lamp, 
it became necessary to do a large amount of experimental work 
on the design of an air intake and of a chimney top. The 
chimney could not be made long enough to cause a very power- 
ful draught, so the wind was very apt to blow down it; but 
by persistent effort the openings have been so designed that 
the wind may blow from any direction (up. down, or side- 
wise), and the only effect is to increase the natural draught 
in the lamp.  Incidentally, the increasing of this draught 
actually centres the arc and holds it remarkably quiet. 

The path taken by the air currents is seen in Fig. 4, and a 
diagram of connections of the lamp is given. in Fig. 5. The 
design and construction are very simple, and it is necessary only 
to strike an arc and hold the electrode in a permanent position 
until, due to change in voltage, the cut-out causes the re- 
striking of the arc. The lamp consists essentially of a base 
and top, connected by a chimney, a set of magnets for striking 
the arc, a shunt cut-out for causing the lamp to feed due to 
rise in voltage, and a series cut-out for disconnecting the strik- 
ing magnets after the arc has been formed. 


CATALOGUES AND PAMPHLETS RECEIVED 


ENCLOSED MOTORS.—Messrs. Royce, Limited, have de- 
signed a special type of enclosed continuous-current motor for 
use on board ship. These motors, which are described in a 
recently issued pamphlet, range in size from 3 to 65 B.H.P., 
and are fitted with special double thrust ball bearings, lubricated 
with solidified oil, and so designed as to eliminate all armature 
end play, and permit of their running for very long periods 
(from six months to two years, according to the duty) without 
any attention. 

SMALL  STEAM-DRIVEN DYNAMOS.—A new list, 
issued by the Union Electric Co., Ltd., deals with direct 
coupled steam-driven dynamos at small sizes ranging from 
35} to 56 kw. These are listed alternatively with open 
and enclosed type high-speed vertical single-cylinder engines, and 
in the case of some of the larger sizes prices are also given for 
compound engines. The dynamos are of the firm's standard 
multipolar type, with cast-steel fields. Particulars of standard 
switch panels for use with these sets are included in the same 
list, together with other accessories, such as field-regulating 
resistances and tachometers. е 

FLAME ARC LAMPS.—An attractively got-up pamphlet from 
the Armorduct Manufacturing Company describes the ‘‘ Blaze '' 
flame arc lamp in both the continuous and alternating current 
patterns, as well as several types of enclosed arc lamps, and a 
small pattern of semi-enclosed continuous current lamps for 4, 5, 
ог б amperes. The ‘‘Blaze’’ lamp embodies several improvements 
over earlier types, and the overall length has been reduced 
without sacrificing long-burning hours; the mechanism has also 
been considerably simplified. A full line of accessories for all 
the lamos is also listed. 

CRANE EQUIPMENTS.—A new brochure issued by Messrs. 
Dick, Kerr and Co. describes, with the aid of an excellent 
series of illustrations, work that has been carried out by this 
firm in connection with the electrical equipment of cranes, 
hoists, and similar work. The Dick Kerr type of crane motor, 
with its compact brake magnet gear forming a part of the 
end casting of the motor, and constructed like an electro- 
magnetically actuated cone  friction-clutch is already well 
known. Full details are also given of the special controller 
designed for this class of work, which are of the metallic 
shield blow-out type, and are made in the vertical and hori- 
zontal forms. Photographs of a number of cranes to which 
these equipments have been applied are reproduced. 

FANS.—The British Thomson-Houston Co. have taken the 
opportunity of indications of a possible spell of warm weather 
to issue a small folding-card calling attention to the advantages 
of their electric fans for use under a variety of circumstances. 

MECHANICAL STOKERS AND  COAL-CONVEYING 
PLANT.—Messrs. E. Bennis and Co. have sent us a collection 
of eight new single-page circulars, showing their stokers and 
coal-handling ae actually installed and in operation. 
Amongst the plant illustrated is the new patent chain grate 
stoker with close links and without a dumping-bar—which 
was described in ELECTRICAL ENGINEERING, Vol. I., page 78— 
and the Bennis tippler for emptying coal-trucks. A number of 
types of conveyer are shown, including a very complete re- 
cently erected one at an electric power station in the Midlands 


- for the mechanical transport of coal from the barge to the 


boiler furnace, by which a saving of 60 per cent. has been 
effected over the methods of hand labour previously employed. 


Trolley-Pole Accident at Dublin.—Late in the evening on 
Wednesday last week, a trolley pole on one of the Dublin United 
Tramway Company's cars, proceeding to the city from Clontarf, 
snapped at the spring and fell with great force upon two pas- 
sengers. Doth had to be removed on the ambulance to Jervis 
Street Hospital, and one was detained, having received some- 
what severe injuries about the head. 


Street Box Construction. —At the Clerkenwell Police Court last 
week, the District Surveyor for Holborn summoned the County 
of London Electric Supply Co. for. failing to give notice of their 
intention to construct a street box. It was stated that the box 
in question was 32 cubic feet in dimensions, and was placed on 
the footway opposite 32 Leather Lane, Holborn. The District 
Surveyor, who is an employee of the London County Council, 
claimed the right, under Section 145 (a) of the London Building 
Act, 1874, of being given notice of the intention to construct 
such works, whereas in the present case the work was almost 
completed when the inspector discovered the box accidentally. 
For the company it was contended that there was no obligation 
to give notice to the L.C.C., of whom the inspector was an 
employee. It was stated that several thousands of these boxes 
had been constructed * no notice had been given direct to the 
inspector, and no action had been taken by him. The pro- 
visional orders under which the company worked fully protected 
the public, for notice was given by which electrical inspectors of 
the L.C.C. saw the works after completion. Mr. Rose. the 
maristrate, decided against the defendants. but expressed his 
willingness to state a case. The fine imposed was forty shillings 
and three guineas costs. 
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ELECTRIC OMNIBUSES IN PHILADELPHIA 


DESCRIPTION is given in The Electrical World (New 
. \ York) of a combined generating station and garage which 
is now being erected in Philadelphia ın connection with an 
extensive service of accumulator-driven omnibuses which the 
Auto Transit Company sre about to put on the streets in that 
aty. 

The buildings and power plant are now well under way, and 
it is expected to have the entire installation completed by the 
teginning of August. There are two buildings, the larger of 
which measures 128 ft. x 169 ft., and is used in the main part 
as a garage for üfty 36-passenger electric omnibuses and also 
as a repair shop. One end of this building will have two 
storeys, the second of which will contain the main offices, &c. 
The smaller building will be 82 ft. x 169 ft., and will contain 
the storage battery plant and power-house, and also the battery 
repair section. The battery floor is of asphalt, and vitrified 
bnck is used to line the two trenches, in which a small electric 
track runs. This truck carries the charged batteries to the 
"buses па receives the exhausted batteries in return. Two 2-ton 
electric-driven cranes operating from a central cage will handle 
these batteries from the electric truck to the battery tables. 
There will be in all 120 battery trays placed on wooden trestles 
insulated on glass feet and controlled from a distributing board, 
located in a special switch gallery. 

The storage batteries to be used on the omnibuses are manu- 
factured by the Electric Storage Battery Company, of Phila- 
deiphia. Each set of batteries for an omnibus will consist of 
42 21.M V ‘‘exide’’ cells. These cells will be carried in a single 
tray, the cells being connected permanently in series, and 
changes in speed being made entirely by varying the combina- 
tion of motors on the vehicles. 

The so-called three 'bus-bir method of charging will be used, 
in which a battery, as soon as it is taken off a vehicle after a 
trip is connected directly on to the 'bus of lowest E.M.F., which 
is run at about 2°3 volts per cell, and the battery will be allowed 
to take whatever current demanded. As soon as the current 
decreases to a specified value the battery connections are trans- 
ferred by means of a switch to the 'bus-bar next higher in 
E. M.F., and allowed to charge from this until the current again 
falls to the specified value, when it is transferred to the 'bus- 
bar of highest E.M.F., on which the charge is completed. 

The main generators in the engine-room are so arranged by 
means of three-pole switches that any generator can be con- 
rected to any of the three 'bus-bars. A motor-driven booster 
set is also provided, so that at any time when the total load on 
the three 'bus-bars is within the capacity of one generating unit, 
one of the generators of this unit may be run on one 'bus, the 
other on the second, and the booster set used either to boost 
or to lower the voltage from one of these 'buses to the third 
‘bus. The combination, of course, is varied from time to time 
depending on the load of the various 'buses at the time. It 
might be said in explanation at this time that the generating 
sets to be employed are of the De Laval steam turbine twin- 
generator type; hence it can be seen that one turbine set can 
vive two voltages at one time, both generators operating 
entirely independently of each other, excepting in the matter 
af speed. 

The positive 'bus of the entire system is common; three 
separate negative 'bus-bars being run for the three voltages. 
The common positive 'bus also runs throughout the battery- 
room. and the positive terminal from each charging table is 
connected direct to this positive 'bus-bar. From the negative 
side of each charging table a separate cable runs to the charging 
switchboard panels on the gallery, where there is provided a 
three-pole switch, by which this cable can be connected to any 
one of the three ’bus-bars. ‘There will be a total of 10 charging 
panels, each taking care of 12 charging tables; there being 12 
three-pole switches on each of the charging panels. 

This ammeter for each battery-charging circuit is connected 
bv a two-conductor flexible cord with & two-prong plug. which 
can be placed in the clips of the three-pole knife switches in 
place of the switch blades used for closing the circuit. 

An interlocking arrangement is provided so that the ammeter 
plug cannot be inserted in the clips of the switches when the 
switch blade connecting the battery circuit to any one of the 
‘buses is closed, thereby preventing the possibility of short- 
ын two 'bus-bars through the ammeter and the switch 

lades. 

Fig. 1 shows a general lay-out of the power plant. Water- 
tube boilers working at a pressure of 160 lb. per sq. in. will 
develop steam for three, and eventually four 150 h.p. De Laval 
steam turbines. Each generating set, as before stated, will 
consist of two 50 kw. dynamos, each of which will be separately 


wired to the switchboard. The turbines will exhaust into one 
large surface condenser, and the piping arrangement is such 
as to allow either of these units to exhaust at any time through 
the heater, from where the steam will be conducted through 
the heating system in the buildings. 

The distributing board, which is placed in the gallery of the 
battery-room, is entirely separate from the engine-room switch- 
board. The former will be operated by the battery superinten- 
dent, and the latter by the operating engineer. Two men will 
be employed on each shift in the engine-room, namely, the chief 
engineer and his stoker. There will be three shifts, and the 
heaviest portion of the charging will occur from midnight until 
six o'clock in the morning, during which time all the 'buses will 
be in the gerage. The total distance covered in one trip is a 
little less than 10 miles, and it has been found that one battery 
charge will be sufficient for three trips, or about 30 miles. The 
method of handling the 'buses as they come in and out from 
their trips is as follows :— 

The 'bus is run into a passage-way and brought in close con- 
nection with an electric truck, which runs in a trench-way; 
then by one operation of a small electric ram, the exhausted 
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batteries are pushed off the truck on to a small trolley, and 
with the same movements the recharged ones are pushed in 
position. The omnibus then continues on its next trip. At the 
end of the final trip the same operation is again gone through, 
with the exception that a blank piece is placed between the ram 
and the old batteries, in place of the new cells, and as soon as 
the exhausted Latteries are removed, a connection is made 
with a small trolley running overhead, which is connected from 
the main generators, and the omnibus is run with power from 
this source across the street into the garage, on to a transfer 
table. Here it is disconnected from the trollev wire, and the 
transfer table is propelled electrically to a position opposite 
the space in which the 'bus is to be located. Connection is 
then again made with an overhead wire, and the omnibus run 
into its space. In this whole operation the omnibus never 
changes its direction, and therefore the time taken from the 
arrival of the 'bus in the building until its housing is very 
short. 

In the morning the operation is reversed, and the first omni- 
bus will start on its trip about 6.30, returning on the last trip 
at about 11.30 p.m. 

The chassis of the omnibus itself, which is made by the Com- 
mercial Truck Co. of America, is of the same design as the 
electric omnibus chassis exhibited by the Improved Electric 
Traction Co. at the Motor-car Exhibition at the Agricultural 
Hall, and described in ExecrricaL ENGINEERING, April 18th, 
p. 689. An omnibus of this type built for the '' Electrobus " 
Co. has lately been seen in the streets of London. The chief 
feature of the design is the use of four separate enclosed series- 
wound motors, one to drive each wheel. The bodies are of the 
double-deck type, similar to those used on the ordinary petrol 
motor-omnibuses in London. 
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ELECTROCHEMISTRY 


N all electrolytic processes involving the decomposition ot 
га to produce caustic alkali, chiorme gas is obtained in 
large quantities. As а rule, the. gas is employed to make 
bleaching powder, but bleaching powder 1s almost a drug on the 
market, and therefore any new suggestion for the use ot chlorine 
is sure to be carefully looked into. As a matter of fact, the 
chlorine is sometimes-—at any rate, in one case- used for chlorin- 
ating organic substances. "rhe case which we refer to is that 
of the Badische Anilin und Soda Fabrik. For the manufac- 
ture of synthetic indigo they require causuc soda or potash, and 
they also need as one of the starting products chloro-acetic acid. 
Ву the electrolysis of sodium chloride both the alkali and the 
chlorine necessary for chlorination are obtained. 

In Electrochemical and Metallurgical Industry for July, Mr. 
J. R. Crocher suggests that the chlorine obtained in electrolytic 
processes might be emploved to manutacture carbon tetrachloride. 
This substance is an extremely useful solvent, and has this 
advantage over benzene and light petroleum in that it is not 
inflammable. If the price could be dropped it might very likely 
be much more largely employed as a solvent for tats, &c., than 
it is at present. The method of manufacture usually adopted is to 
lead chlorine gas through carbon disulphide, whereby sulphur 
chloride and carbon tetrachloride are produced. The sulphur 
chloride is then decomposed by the addition of a solution ot 
caustic alkali, and the carbon tetrachloride sinks to the bottom of 
the solution, being thus easily separated. The chlorine could, of 
course, be obtained from an electrolytic alkali plant. 

Another method which has recently been patented is to fuse 
a mixture of calcium chloride and carbon in a closed-in electric 
furnace, when carbon tetrachloride and calcium carbide are 
produced. 

2CaCl,+5C=CC1,4+2C al , 

This second method, which wouid 
cheaper of the two. does not, however, 
emplovment of electrolytic chlorine. 

In the July number of Electrochemical and Metallurgical 
Industry there is also an interesting article upon the Heroult 
Electric Steel Process. The article is illustrated with photo- 
graphs of one of the largest installations in America, The steel 
is made in an open-hearth furnace, and ts then refined in the 
Héroult electric steel furnace. The capacity of the open-hearth 
turnace is 25 tons, and of the electric furnace 4 tons. When 
4 tons of molten metal are taken from the open hearth, then 
4 tons of scrap, &e., are charged in to take its place. The 
treatment of the 4 tons in the electric furnace takes about 
1j hours. 

Prof. Eichhoff has made very exact measurements, and states 
that 200 kilowatt hours are suflicient for treating a charge of 
5 tons, if the over-oxidised metal is directly supplied from 
the open-hearth furnace in the molten condition. Assuming 
the price of the kilowatt-hour to be one farthing -- which is pos- 
sible if cheap electrical power is available at the steel works, 
for instance, from gas engines operated with blast-furnace gases”? 
—the total electric energy necessary for the 5 tons does not 
exceed 4s. If the charge were supplied to the furnace in the 
cold condition, then 750 to 870 kw.-hours would be necessary. 

In the Heroult furnace, it will be remembered, the current 
passes from one electrode into the slag on top of the metal. 
through the slag, and out of it into the second electrode. It is, 
therefore, important that the arcs between the slag and the 
end of each electrode are playing properly. A steel rod is. there- 
fore, Inserted through the bottom of the furnace, so as to be 
in contact with the molten metal. The rod is connected to two 
outside circuits, each in connection with one electrode, and con- 
tains a voltmeter, so that each voltmeter is in shunt with its 
electrode, the arc, and the fused metal. It thus indicates whether 
there is the correct tension between the electrode and metal. 
The voltmeter indications may be directly applied to automatic 
regulation of the position of the electrodes by electromagnetic 
means. 

We understand that the American Cvanamide Co., which was 
recently formed, intend to erect a plant. capable of producing 
20.000 tons (metric) of cyanamide. The factory 15 to be situated 
at Muscle Shoals, on the Tennessee River, in Northern Alabama. 
This site has been selected because it is in the near neighbour- 
hood of the great Birmingham coal and iron district. Water 
power is cheap, and the cheapest coke in the United States is 
also to be obtained here. Furthermore, lime-stone (required in 
the process) of unsurpassed quality and cheapness 1s obtainable. 


ELECTRICAL SCIENCE 
British and American 


Magnetic Foree and Ether-Flow.—Writing to Nature of last 
week Prof. J. Larmor adds a little to the discussion that has 
been proceeding as to the possibility of identifying the magne- 
tic force at a point with the velocity of the ether at that point. 
In the course of the discussion. the objection has been raised 
that if magnetic force is the same thine as егет Пол, then the 
electromagnetic momentum associated with a moving clas: or 
even a moving electron. must involve the existence of an 
infinite quantity of energy distributed through the field. Now 
Prof. Larmor’s fundamental hypothesis regarding the mechanics 
of the ether appears to be that the ether can offer a torsional 


* probably be the 
solve the question of 


elastic resistance to absolute rotation of its parts. On this 
basis he does not admit that there is any justification in the 
objection above stated. The identification of magnetic force 
and ether-flow does not involve infinite energy; but the fact is 
that, on the assumption mentioned the energy thrown into the 
field settles down to a steady value, and no further energy is 
thereafter put into the field, although a constant streain ot 
angular momentum 15 being put into it as the motion of the 
electron goes on. 

Properties of Magnetic Alloys.—Certain recent experiments on 
the manzanese-copper-aluminium alloys, first prepared by 
Hensler some three vears ago, are described by J. C. McLennan 
in the June Physical Review, For the most part the experi- 
ments are on magneto-striction, that is, on the changes in 
length produced by. increasing and dec Teasing the magnetic field 
imposed on the specimen. Four alloys were examined, the 
aluminium ranging from 8 to 16 per cent., the manganese from 
32 to 24 per cent., and the copper stanaing at about 60 per cent. 
Cylindrical rods about 200 min. by 8 min. were used, and the 
elongations observed by an optical lever device. Temperature 
effects were eliminated by a water jacket. between the map- 
netising windings and the specimen. The following conclusions 
were reached in the first set of experiments described :—-W hen 
a change was made in the fi.!ld an immediate lengthening ot 
the bar occurred, if the change was an increase, a shortening 
if the change was a decrease. The length of a bar at a particu- 
lar field depends on whether that field value is approached 
from above or below--that is, there are hysteresis effects in 
magneto-strietion, and when the specimen was left in the field 
there was a continuous shortening -a result very marked in 
strong fields. Another set of observations on different rod: 
corroborated the above results. and supported also the furthe> 
conclusion that the maximum elongation is obtamed with allov: 
whose compcsition is approximately that of the specimens found 
by Hensler to give the highest permeability, specimens, that 
15. containing managanese and aluminium in the proportion ot 
their atomic weights. On the whole, it would appear that thi 
structure ot the alloys when freshly cast 15 very unstable. an! 
that it undergoes а rapid change under repeated magnetisation , 
and a slower change with the ‘lapse of time. 


Continental 


String Klectrometer,—Einthoven's string galvanometer is now 
applied. to both direct and alternating currents. dt can also be 
adapted to electrometry, and a new way of doing this is de- 
scribed in No. 1 of the Sitzungsberichte of the Munich Academy 
of Sciences. The quadrant electrometer suffers trom the disad- 
vantages of a large capacity and inertia, and а lack of pert- 
ability. The electroscope, on the other hand, is not very 
sensitive, has a stnall range, and cannot be made sel f-registering. 
The designer of the new instrument, C. W. Lutz. uses two 
insulated brass plates mounted in an earthed magnalium frame. 
Between these plates а Woilaston wire, OCOL mm. in diameter 
and 10 em. long. is stretched, and its position is read by means 
of a micrometer microscope. The instrument is kept dry by 
means of sodium bulbs. There are four different methods ot 
connection. With an auxiliary potential. there is either a 
"string" method or a "plate" method. In the former the 
string 1s charged to the unknown potential, and the plates are 
given equal and opposite known charges, derived from a battery 
of 50 small accumulators. In the “plate” method one plate is 
earthed, the string is positively charged, and the other plate 
charged to the unknown potential. Without an auxiliary 
potential there is the “double " method, in which one plate is 
earthed, and the string and remaining plate both charged to the 
unknown potential, and the "intluence " method in which one 
plate is removed some distance from the string, both plates are 
earthed, and the induction. of the nearer plate deflects the 
charged string towards it. The author claims simplicity. 
portability, and precision for this instrument. No damping is 
required, There 15 great portability, range, and sensitiveness. 
Insulation is very high, and optical projection and self-registra- 
tion easily secured. In the last two methods the deflection is 
independent of the position, The capacity ranges. from 5 to 
15 «m., according to method. 

Tantalum and | Tungsten.—The successful manufacture of 
metallic filaments has endowed the determination of the physical 
properties of such metais as tantalum and tungsten with con- 
siderable interest. At the meeting of the French Physical 
Society of June 21st, С. W. Waidner and G. K. Burgess 
described their own attempts at determining the melting points 
of these refractory substances. The idea was to heat a filament 
of the metal gradualiv up to its melting point by means of an 
electrie current, and to follow its temperature continually up to 
that point by comparison with the r: idiation of an ideal black 
body. The pyrometer used was that of Holborn and Kurlbaimn. 
graduated in accordance with Wien's radiation law. The fusing 
points of zinc, antimony, copper, palladium, and platinum were 
used. successively as fixed points on the scale. А carbon. ribbon 
was heated to 1,950 degrees by a current and placed in a vacuum 
between the lamps examined and the lamp of reference. Selec- 
tive absorption was guarded against Бу taking readings with 
red, blue, and green glasses and without glasses. The results 
show that the melting point of tungsten (wolfram) is 3.0802. an] 
that of tantalum 2.9107, The tormer value is certain withia 
20°. and the latter within 10°, 
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SOUTH WALES ELECTRICAL POWER 
DISTRIBUTION COMPANY 


\ CIRCULAR has been issued to the debenture stockholders 


„\ oc the South Wales Electrical Power Distribution Co., 
stim that, on learning the company’s decision at the meeting 
wol on January Tth, the customers at Treforest and Cwmbran, 
(Lo were dependent upon the company for their electrical 
моні. and who for some time previously had themselves been 
a2 е па the means for keeping the stations running, put before 
th- comunittee proposals under which the consumers were to 
as amie the active control of the company, and to provide the 
foods required to carry out such re-modelling of the plant and 
ma hinery as they may consider necessary to enable it to carry 
on business ellicientlv. This has resulted in the consumers pro- 
t sing to form a company, to be called the Treforest Electrical 
Consumers’ Company (Limited), with a capital of £100,C00, and 
жил à minimum subscription, in the first instance, of £50,000, 
the whole of which will be subscribed by the consumers them- 
seives. The company so formed will then enter into an agree- 
nent with the South Wales Electrical Power Distribution Com. 
rany, ot which the principal terms are as follows :— (1) The 
Treterest Company will undertake to expend in the re-organisa- 
ton of the electrical company's plant and machinery at ‘Treforest 
ih moneys (not exceeding an initial expenditure of £30,000) 
є thew may ve advised will enable the electrical company to 
tthaently provide them with current. In respect of all moneys 
2 extended they will be entitled to receive from the electric ‘al 
буезпапу 5 per cent. prior hen debenture stock, part of that 
1. юга] by the Electrical Company's Act of 1906 at par. (2) 
The creditors of the electrical company to the extent of £77,226 
bave agreed with the consumers to accept payment of their 
(utes їп Tully-paid 5 per cent. preference shares of the electrical 
.ipany, part of those authorised’ by its Act of 1906. at the 
rite of £150 of preference shares for each £100 of claim. 
* Provision is made that the price at which current is to be 
эпапеі is to be such as will ensure that the receipts of the 
зо] company аге sufficient. to provide for the following 
rec urements, viz. (a) all expenses of and incident to the 
preduction. and distribution of the energy; (^) maintenance and 
торага: dc) administration expenses of both companies: (d) a 
fur sum for depreciation on the new capital expenditure; and 
^ the interest on all the prior lien. debenture stock of the 
"kal company to be issued in payment for the new works, 
doen all other prior lien debenture stock for the time being 
issued. Subject to the foregoing. the prices are fixed on a scale 
prepared bw Mr. C. Н. Merz, and known as the ‘Merz scale." 


TESTS OF 9,000 KW. CURTIS TURBINES 


HE COMMONWEALTH ELECTRIC. CO., of Chicago 
EE has installed during the past vear in their Fisk 
Stret station four 9.000 kw. Curtis turbines. In order to obtain 
ranble information in reference to the economy of these sets, 
i] nendent engineers were employed to make a series of tests on 
ene of them. Lhe table given below, which was sent to us by 
the British Thonison- Houston. Co., contains the results of these 
tets. and shows an economy which is believed to be better than 
пае obtained in any previous tests within the same ranges of 
tenperature and pressure, the flatness of the water-rate curve 
over such a large range of load being very remarkable. 


L ad in eure Vacuum. Superheat. p ud н: 

kiijwatts рыл Inches Degrees F Losa prr kiye 
сов Lbs. к как ыы hour. 
RAM. 7 152 | 29:443 | 133 | 13:15 
SKIRT 197 | 2:55 | 116 13-0 
19.156 176 | POAT AT BEDV 
lz 1s 152 | S94 | 148 13 05 
15.18 4) 193 | 29:31 140 13:6 


Results practically. similar to those obtaincd at Chicago have 
ayy been obtained оп а 5.000 kw. umt of similar design, 
tistulled in the station of the Boston Edison Co., and tested on 
Jinaarv 29th, 1907, the figures being as tollows :-- Load, 5.195 
4.1 gange pressure, 174 ]b.: vacuum, 29 5 inches; superheat, 
117 FL; water rate, 1552 lb. per kw. hour. This difference 
trom the Chicago figures is fully accounted for in the losses ot 
the generator alone. When reduced to similar conditions these 
teins differ by only 03 10. from those obtained at Chicago. 
Tie Boston tests were verified by three separate runs with 
diierent sets of instruments, some of which were specially 
ratbrated) for the purpose. "These figures appear to demon- 
sirate that the large clearances which are characteristic of the 
Curtis turbine have no detrimental effect upon its economy. 
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PARLIAMENTARY INTELLIGENCE 


GLASGOW CORPORATION.—The Police and Sanitary Com- 
mittee of the House of Commons had this bill under considera- 
tion on Thursday and Friday last week. The bill proposes, 
among other things, to construct new tramways, including lines 
outside the city, in Partick, Clydebank, and Rutherglen. 
Authority was sought to borrow £50,000, but the estimates 
placed before the committee were only for the construction, viz., 
541.000. The chairman ѕа the committee desired to have full 
details of all the expenditure. Some strong expressions of 
opinion were made by the chairman of the way in which the 
case in connection with another portion of the bill had been 
put forward, and the whole matter was adjourned for a week, 
1.е., until to-morrow. 

PROGRESS OF ELECTRICAL BILLS.—The Shettield Cor- 
poration Bul was read a third time in the House of Commons 
on Thursday. Electric Lighting Provisional Order (No. 3) 
Confirmation Bill was read a second time in the House of 
Commons on Tuesday. ‘The Portobello-Musselburgh Tramways 
(Levenhall Extension) Order Confirmation Bill was read a third 
time in the House of Commons on Wednesday. The London and 
North-Western Railway Bill was read a second time in the 
House of Lords on Tuesday. 

The Shettield Corporation Dill and the Electric Supply Cor- 
poration Bill were read a third time in the House of Commons 
on Monday. 

The Richmond (Surrey) Electricity Supply Bill, the North 
Metropolitan Electric Power Supply Bill, and the Central London 
Railway Dill were read a third time in the House of Lords on 
Monday. 

TELEGRAPH (MONEY) BILL 'as further dis 
cussed in the House of Commons on а: Several amend- 
ments were made with the object of giving the House of 
Commons some control over the expenditure of the £6.C00,0C0 
authorised. These were rejected, and the bill ordered to be 
reported for third reading. 

When the bill came on for third reading on Monday, Mr. 
Harold Cox moved the rejection of the measure as a protest 
against the manner in which the Postmaster-General had con- 
ducted the bill through committee. This was seconded, but a 
motion by Mr. Baltonr to adjourn the debate was agreed to. 

UNOPPOSED BILLS.—'he Middlesbrough, Stockton, and 
Thornaby Tramways Bill, and the Electric Supply Corporation 
Bill were reported for third reading by the Unopposed Com- 
mittee of the House of Commons on Thursday. Some informa- 
tion with regard to the latter appears in Companies! Meetings 
and Reports. 

The Manchester Corporation Tall was ordered to be reported 
for third reading by the Unopposed Committee of the House 
ef Commons on Tharsdav. The new Post Осе clause, giving 
the Postmaster-General the right to use the tramway standards 
and brackets for supporting telephone and telegraph wires is 
included in the bill. This clause was given in full in ELECIRICAL 
ENGINEERING for June 20th, p. 1028. 


Roumanian Import Duty on Cables.—The Board of Trade have 
received a copy of a recent Roumanian Customs Circular 
directing that electric cables sheathed with sheet iron. iron- 
wire, or bands, shall be dutiable at the rate of 12 lei per 100 
kilogs. under No. 750 (a) of the Tariff, even if also protected 
with jute or other common materials. 


The Electrical Fountains at the Dublin Exhibition.—-One of the 
very interesting features of the Irish Exhibition are the electrical 
fountains which play between the Art Gallery and the Irish 
Industries Section. When they are illuminated the effect. is 
magnificent, the constantly Varying prismatic colours being very 
beautiful. The supply is taken from the plant in the Machiner y 
Hall. and the current is also used for two electric motor pumps 
which have been specially built by Messrs. ‘Thomas Parker, Ltd. 
Supplied at 200 volts, they give a total of 30 brake horse-power, 
running at a speed of 950 revolutions per minute. ‘The motors 
are coupled to two Ree's patent ** Roturbo" pumps, each pump 
being capable of forcing 9.000 gallons to 125 ft. high, or 35.009 
gallons to 20 ft. high, or together 1,689,000 gallons per diem. 
The searchlights are of 12, 000 candle-power. 


Victoria Falls Power Scheme. 7A» British and South. African 
Export (Gazette states that the negotiations between the Victoria 
Falls Power Co., Ltd., and the Rand Water Board with regard 
to the supply of water to the former, have apparently been 
satisfactorily arranged. The company. estimace their. present 
demand at 100.000 gals. daily. which they expect will steadily 
increase to between 500,050 and 600.020 gals. ‘The Rand Water 
hard have not seen their way to giving different terms to those 
offered to ordinary consumers, viz., 3s. per 1.00 gals., with a 
rebate of 3d. per 1.000 gals. under certain conditions, and with 
this offer the company appear to be satisfied. As a result their 
central site will probably be on the Rand rather than at 
Vereeniging, and the installation of the extensive plant, includ- 
ing six sets of generators, each of 3.000-kw. capacity, and 
three sets of 500 kw. capacity, will at once be proceeded 
with. It is reported that orders have already been placed in 
the United. Kingdom by the A. E.G. of Perlin, who have the 
main contract. 
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TELEPHONE LINE CONSTRUCTION 


A interesting and useful paper on '' Telephone Wire Plant "' 

was recently read by Mr. Sergius P. Grace before the 
American Institute of Electrical Engineers. He pointed 
out that an analysis of the construction costs of telephone 
plant would show that from two-thirds to three-fourths of 
the total expenditure was required for the outside plant, viz., 
conduits, poles, cables, and wire. 

After considering generally the ''development plan," allow- 
ing for the growth of the business for a reasonable number 
of years, the author dealt with details of underground line 
construction. He recommended that 22-gauge cable should be 
used as much as possible for subscribers' lines. In the case 
of a large city with a number of central offices, however, 
there is a limited resistance for the subscribers’ lines which 
cannot be exceeded without making the junction plant very 
expensive, and Mr. Grace pointed out that this limiting resist- 
ance of the subscribers’ line will vary in different cities 
because of the varying distances between exchanges which affects 
the junction line mileage. 

Conduits, the author continued, should be built in the 
congested districts and along what may be considered as main 
feeder routes. In general it is economical to construct at 
once a conduit if 400 to 800 pairs of wires are expected within 
five years. In the vicinity of the underground conduit system 
every effort should be made to connect the subscribers without 
resorting to aerial construction. Where the buildings are large 
and permanent, and an average of ten telephones per building 
may be expected, the best method of construction is a cable 
directly into each building from the nearest manhole in the 
main conduit system. In the case of large office buildings one 
or more building cables should be run vertically in the wire 
or pipe shafts and terminal boxes provided at each floor, to 
which can be connected the individual wires for each telephone. 
The scheme for distributing these individual wires most to 
be preferred is the hall moulding scheme. These hall moulding 
troughs should connect to the terminal box on each floor so 
that the wires to each telephone may be run from time to 
time as needed. This system is cheaper to install and easier 
to maintain than the conduit system following electric light 
practice. In many cities there are large area ways under the 
sidewalks, and a cable run through these area ways from one 
building to another and provided with a tapping terminal on 
each property makes a very good form of distribution. 

Where the blocks in the vicinity of underground conduit are 
well built up, but where none of the buildings is large enough 
or important enough to warrant direct connection, the interior 
block system may be used to great advantage. In this system 
one or more underground laterals from the main subway system 
are run into the interior of the block and terminated on the 
rear walls of the most substantial buildings. Around the 
interior walls at a height preferably not over 10 feet from 
the ground are cleated lead-covered dry-core cables. At intervals 
of 100 to 200 ft. a multiple tap is taken to terminal boxes. 
From these terminal boxes No. 18 B. & S. gauge rubber-covered 
and braided-bridling wire is carried through bridling rings 
spaced about four feet apart to the various entrances to the 
subscribers’ premises. This distributing cable is of course 
connected to an underground cable from the main subway. 
In case the number of telephones within the block is small, a 
terminal box at the end of the underground cable may be 
sufficient, and nothing but bridling wires through rings used 
for distribution purposes. Since no protection is needed 
between the distributing lines and the underground cable, a 
very neat form of terminal box may be used. The type of 
box which is being largely used for this service at the present 
time is shown in Figs. 1 and 2. In this box the wire terminals 
are mounted on hard-burned porcelain. А five-foot length 
of dry-core lead-covered cable is connected to the terminals 
on the porcelain blocks, after which the blocks are firmly 
seated on a gasket of wicking saturated in compound. The 
cast iron retaining case is then filled with compound, the 
cable wiped to & brass nipple, and an air-tight plug inserted 
in the top. This hermetically seals the terminal. On account 
of the durable nature of the materials employed in the con- 
struction of this terminal--namely, porcelain, cast iron, and 
brass—the depreciation and maintenance should be very low. 

Fig. 5 is an example of "interior block distribution," which 
the author considers to be so inconspicuous as to be rarely 
objectionable, and he recommends its use wherever possible. 
In certain districts, the paper proceeds, in the neighbourhood 
of underground subways the buildings may be very old, or 
may be very widely scattered. In these cases an interior block 
svstem could not be installed to advantage, and a low ring- 


top distributing pole should be used pending the time the 
block will be sutticiently built up to permit of direct connection 
or interior block wiring. Fig. 4 shows an example of this 
type of construction. 

A very large proportion of telephone service must be given 
in scattered residence districts where the number of circuits 
is so small as not to justify conduit construction. If conduits 
were installed at once, the construction plant costs would be 
very inaterially increased, and consequently the cost of service 
to the subscribers would have to be increased. It is therefore 
necessary to determine what is the most economical, etticient, 
and sightly form of aerial distribution. In the early days of 
the telephone it was but natural that the distribution of the 
telephone wires should follow the same practice adopted by 
the telegraph companies. Very soon it was found that the 
number of telephone wires multiplied very rapidly, which 
required towering poles, equipped sometimes with as many as 
20 cross-arms. The invention of the dry, core-lead cable 
furnished relief for these lines, although for many years it 
was the custom to use as much open wire and as little cable 
as possible. 

In the territory about Pittsburg the topography of the 
ground is exceedingly rough. This results in winding streets 
and almost an entire absence of alleys. To construct very 
large open wire lines in these winding streets was early seen 
to be impracticable, and when the great expansion of the 
telephone business began in 1897 it became imperative to design 
other methods for aerially distributing telephone lines. The 
system which was finally worked out and decided upon is 
that known as the aerial cable or all-cable system which was 
adopted in 1897 and has been the standard type of the author's 
company for aerial construction ever since. In this system, 
very low poles are used, rarely exceeding 30 to 35 ft. in height. 
These distributing lines are placed in alleys if they are avail 
able. A cable is strung near the tops of the poles and on 
alternate poles are placed 10- to 15.pair terminals. Each pair 
in the distributing cable appears in from two to four terminals, 
and common pairs are so laid out in adjacent terminals that 
it is easy to provide for party lines. The multiplying is so 
arranged that when the cable becomes crowded it may be 
cut into two or four parts, all pairs appearing in each part, 
and relieved by feeder cables. No cross-arms or bare wires 
are used for distribution along the lead, but from the binding- 
posts in the cable terminal a twisted pair, rubber-covered, and 
braided wire is strung directly to a point within the subscriber's 
premises. The use of his well insulated twisted pair wire 
very materally reduces the maintenance. An aerial cable system 
of this kind with twisted pair wires leading directly to the 
subscribers' houses is undoubtedly the most sightly form of 
aerial distribution, since all the cumbersome and troublesome 
open wires are done away with. Attention is called to the 
grooved insulators used for supporting the twist wires, shown 
in Figs. 5, 6, and 7. Each wire of the pair occupies a separate 
groove, thus preventing a crossing of the wires, which some- 
times injures the insulation when there is a heavy strain on 
the wires. 

There has been considerable discussion among engineers 
regarding the life of twisted-pair, rubber-covered distributing 
wire. Rubber and paint are somewhat alike, in that all kinds 
of mixtures are sold under their names. From the very 
beginning the author's company has been careful to specify a 
reasonably high grade of rubber and to insist on making 
tests of all wire submitted to them, to be sure that their 
specifications have been complied with. Very good wire was 
thus obtained, and samples which they now take down after 
having been in use for seven to nine years stil show an 
insulation resistance of 200 to 400 megohms per mile when 
submerged in water. If the ordinary tvpe of market wire, 
which is mainlv intended for inside wiring, is used, the life 
will be much shorter. A good quality of rubber distributing 
wire well protected with a heavy braid should prove serviceable 
for 10 or 15 years. 

Until recently the type of distributing wire most generally 
used was made of No. 14 B. & S. gauge copper. This size of 
wire was not necessary for conductivity, for as a rule it was 
connected to a 22- or 19-gauge. cable pair; but it was required 
for mechanical strength, because the wire was strung in spans 
and had to be self-supporting. During the past year there 
has been put on the market a copper-clad steel wire which 
is made by a new method. Copper is welded to a steel ingot 
and the copper and steel drawn out uniformly together. From 
all the examinations which the author has been able to make 
it seems that there is a perfect union between the copper 
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and the steel. A No. 17 B. & 5. gauge copper-clad wire 
having 30 per cent. conductivity of copper has the same tensile 
strength as a No. 14 B. & S. hard-drawn copper wire. This 
reduces the amount of material in the distributing wire one- 
half. and what is still more important, on account of the 
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Fic. 1.—DETAILS or CABLE TERMINAL. 


reduced area, decreases the amount of expensive rubber com- 
pound required to surround the wire. The amount of braided 
covering is also materially reduced. The finished wire is very 
light and easy to handle, and costs approximately 30 per cent. 
less than the No. 14 B. & S. type of wire. 
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Fic. 2.—WIRING DIAGRAM or CABLE TERMINALS. 


At first sight it seems that a terminal on alternate poles 
must be expensive, and that terminals farther apart and with 
intervening distribution made by bare wire, would be cheaper. 
In order to determine this point clearly, a study was made 
some time ago showing a comparison between aerial cable 


distribution with taps on alternate poles and with twisted 
pair direct to the houses, as compared with aerial cable supple- 
mented with bare-wire distribution. Various densities of tele- 
phone distribution were assumed, and it was found that in 
nearly all cases the system with taps on alternate poles was 
not only cheapest in first cost, but also in annual charges. 
When the distribution was very dense it was found that a 
tap on every pole was the most economical. As a general 
principle it would seem that we should carry the telephone 
circuits just as far as possible in cable, and make the sub- 
scriber’s drop of minimum length. 

There will, of course, be many streets and districts where 
for the present time aerial cable is not warranted. If these 
districts are in the neighbourhood of an aerial cable base line, 
and the subscribers are not located more than 1,000 ft. away 
from the cable line, it is economy to connect them with 
twisted, pair wire strung on distributing brackets rather than 
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to resort to the use of bare wire and cross-arms, where perhaps. 
a large part of the arm capacity will lie idle for several years. 
If the side streets are clear of trees, and it appears probable 
that many of the circuits will be more than 1,000 ft. long, 
the distribution should be made by means cf bare wire on 
cross-arms. Generally speaking, the bare wire on these side 
lines should be of copper, for at the present time, with so 
much sulphurous smoke in the atmosphere of our cities and 
towns, the life of iron wire is too short to give the wire 
serious consideration. Copper wire smaller than No. 14 N. B.S. 
ог No. 12 B. & S. gauge cannot safely be used in spans 
because of its low tensile strength. This size of wire is not 
required for conductivity, since in the places where this wire 
is usually strung we would be satisfied with a cable conductor 
of 19 or 22 gauge. Here again it also seems possible to make 
considerable saving by the use of copper-clad steel wire. A 
No. 14 B. & S. or No. 16 N. В. S. copper-clad wire is sufficiently 
strong mechanically and has a conductivity equivalent to a 
19-gauge cable pair. This will reduce the first cost of line 
wire about one-half. The copper-clad wire will be just as 
durable as copper, and since its strength lies on the inside 
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rather than in the hardened outside shell, it will be subject 
to a lesser number of breaks, and besides it can be taken down 
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and used in other places. It is usually necessary to scrap 
copper wire when taken down, for as a rule it will not stand 
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re-stringing in another location without causing much trouble 
from breaking, due to nicked and scratched spots. 


When the open-wire subscribers’ circuits fills several cross- 
arms, it is generally economical to replace them with a cable. 
From studies which the authors company has made it has 
been found that when a cable is placed on a lead of this 
character, it is economy to remove the open wires and cross- 
arms and return them to stock rather than attempt to use 
them for distribution from taps placed one to two blocks 
apart on the cable. The removing of open wires when the 
cable is placed, cleans up the line in good shape, makes it 
easy to maintain, and far more sightly to the public. It would 
seem that the aerial cable system of distribution of telephone 
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lines is the most ideal system now known for districts where 
for the present conduits are not justified. Practically all the 
large telephone companies have realised the economies to be 
obtained by its use, and during the last three years thousands 
of miles of this kind of cable distribution have been placed. 


National Telephone Co.—Mr. W. E. Hart, deputy Town Clerk 
to the Sheffield Corporation, has been appointed solicitor to the 
National Telephone Co. 


Electricity in Algeria. — 7 Industrie Electrique reports that at 
the town of Djidjelli a scheme is proposed whereby a central 
station will be erected for the joint purposes of the Harbour 
Company and the municipality. During the day this plant will 
supply power to the wharf machinery, and at might will light 
the streets of the town. The municipality propose to concede 
the privilege of lighting the town to the company for a periou 
of 30 years. 


Light Railway or Tramway Taxation. —In the King's Bench 
Division of the High Court, on Thursday. Mr. Justice Bray 
had before him the case of the Attorney-General and the York 
shire (Woollen District) Electric Tramway s, Ltd. The Solicitor- 
General, in opening the case, said the Inland Revenue sought to 
make the defendant company, which was an electric tramway 
company at Dewsbury, Yorkshire, pay carriage duty on twelve 
of their cars. The company’s answer was that they were not 
liable to pay the duty, as they were incorporated under the 
Light Railways cts, and that their cars were not to be treated 
as ordinary tramcars were, but as railway carriages. His con- 
tention was that the cars were propelled upon a road or tram- 
way, that they passed along a Sahlin road and along the track 
as a tramway. and that they were liable to carriage duty. Mr. 
Danckwerts, K.C. (with him Mr. Tomlin), contended that the 
cars were not liable to the duty. He said that this was a rail- 
way constructed under an order granted under the Act of 1896. 
The Court of Appeal had laid it down that tramways were 
things which were constructed under the Tramways Act. His 
Lordshio, in giving judgment, said the question he had to decide 
was whether this light railway was a light railway within the 
meaning of the Act, and consequently exempted the cars in 
question from carriage duty. To his mind it was obvious that 
the intention of Parliament by the Act of 1896 was that light rail- 
ways should be treated as railways, as distinct from tramways. 
The Act and the authorities made it clear that this railway was 
a light railway, and he had nothing to do except to dec ide that 
it was such within the meaning of the section of the “Act. and 
these carriages, not being provelled elsewhere than on a railway, 
were not subjected to duty. Therefore he dismissed the informa- 
tion with costs. 
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(This Patent Record is compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published July 18th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1906 Patents 


14.642, Bearp. Secret keyboard for central exchange switch- 
ard A keyboard designed to prevent the exchange operator 
irom listening into any talking circuit. The circuits and con- 
rations are so arranged that should the operator desire to 
speak to either one of any pair of subscribers who are through 
connected, the necessary action entails breaking the through 
vnnection and the simultaneous transmission of a busy test to 
the subscriber who has been cut off. Eleven claims, five figures. 


14.816. DEUTSCHE GASGLUHLICHT AKTIENGESELLSCHAFT. Method 
of producing metallic incandescence bodies for electric 
Дож lamps. Та the sintering of crude metallic filaments in 
the presence of an inert gas, it is found that when alternating 
current is used serious deformations are produced in the fila- 
nent. To prevent this defect continuous current is used for 
heating the filament, and by this means the trouble is obviated. 
Une claim. 

15.428. JoNEs. Electric switches. А construction of con- 
troller adapted to make use of unit cylinders. Each unit com- 
prises a ring of conducting magnetic material with prejecting 
tth around the periphery, and with insulated contacts mounted 
letween the teeth. An external relatively movable ring carries 
the contact brushes, and is provided with blow-out magnet 
ples Three claims, nine figures. 


21.874. British THomson-Hovsion Co. (General Electric Co.). 
Кепе arc lamps. In arc lamps of the “flame” variety, in 
whith electrodes of such material as carbide of aluminium ате 
ued, the ends of the electrodes, in burning, become covered 
with a thin non-conducting crust. When the lamp is extin- 
<ushed, this crust sometimes prevents electrical contact between 
the electrode ends, and so prevents the re-lighting of the arc. 
To break through this crust an electro-magnet is provided in the 
amp and arranged automatically to reciprocate one of the elec- 
trodes against the other until the main circuit is established. 
Two claims, one figure. 


7.640, New CENTURY Arc Licut Co.. & ВАССЕТТ. Electric 
arc lamps. In arc lamps of the flame variety a dished or cup- 
"aped reflector is provided and made in two separated halves, 
hih at the same time constitute the pole pieces of a deflecting 
mimet. А special type of carbon holder is also described. Six 
laus, fourteen figures. 


3.193, MaTHIESEN. Uni polar dynamos. ‘his is a construc- 
ton designed to overcome the defects incidental to very hi: 
seeds. The shaft is arranged vertically, and is hung from a 
lall and socket bearing at the top end, so that the shaft is free 
totaxe up its natural centre of oscillation. A double disc arma- 
ture is used, and both armature and pole faces are curved accord- 
Mi to their radius from the common centre. Five claims, ten 
ogures, 


1907 Patents 


1080, Soc. pes Proctpts Gin POUR LA METALLURGIE ELEC- 
Tyce. Electric induction furnaces. To secure circulation of 
the molten electrolyte, the crucible is made in the form of a 
‘ties of open channels, the bottoms of which are inclined in 
the direction of their length. These open channels are con- 
eted by covered passages arranged to join the deeper end of 
me channel to the shallower end of the next. A general cir- 
"tien results from the fact that the density of the molten 
"aterial varies according to the temperature. One claim, four 
Heates. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

ties of the more important of these patents will appear in our 


Dext issue. 
1906 Patents 


130. Jonnson (Felton and Guilleaume Lahmeyerwerke Akt.- 
(7es.). Dynamo electric machines. 

oe RaMBALDINI. Continuous electrolysis. 

„18, Ковевтѕ. Party line telephone systems. 

1.909, Davy. Electric arc lamps. 


4,22, RoskkTs. Electrolytic diaphragms. 


15,178, Pierer. Electrical connections of motor road vehicles 
having electro-mechanical propulsion. | | 

15,180, Pierer.  Electro-mechanically propelled vehicles having 
electric storage. 

15.381, FaAIRTHORNE. Steam pumps. 

15,499, Вімко & Рн‹ккїх Evectric HEATING Co. Electric vul- 
canising apparatus. | 

15,988, Tinney. Regulation of electric currents subject to large 
fluctuations ot load. . 

16,342, STOTHERT & Рітт, Ltd., & HearH. Magnetic control 
appliances. | 

17,617, CowPER-CorLEs. Process for the rapid production of 
electrotypes. | 

17,946, Georce ANDERSON & Co. (1905), Ltd., & Ross. Rotatory 
bar electrical ignition for internal combustion engines. 

18,156, JoHNSON (Felten & Guilleaume | Lahmeyerwerke Akt.- 
Ges.). Means for the regulation of electrical machines. 

18,279, British THomson-Hovuston Co. (Aintner). Electric rall- 
way systems. 

18,343, MavoR, & Mavor & Coursow, Ltd. Cores of dynamo 
electric machines, transformers and the like, having ven- 
tilating spaces therein. 

18,889, Weman. Electric switches for telephones. 

19,395, HALLETT. Means for operating railway or tramway points 
or switches. 

20,313, SONNENSCHEIN. Facilitate turning the nuts of fish-plate 
bolts of tramway rails. 

20,395, British THomson-Hovuston Co. (General Electric Co.). 
Electric transformers and the like. 

21,002, NoEccERATH. Dynamo-electric machines. 

21,053, Hirst & Harrison. Electric switches. 

21.391, LuNbpsERG. LunpsBerc, & LuNpBerRG. Wall connections 
and the like for electric lighting, heating, and power 
purposes. 

22,132, GEnsaBECK. Electrical cells. 

22,155, Нпллакр. Magnetising the edge of the blade of a razor 
or like cutting instrument. 

22,497, Lance. Ventilation of the cores of dynamos, trans- 
formers, and other electrical machines. 

22,625, BritisH THomson-Hovston Co. (General Electric Co.). 
Dynamo-electric machines. 

22,795, BritisH Тномѕох- Нооѕтом Co. (General Electric Co.). 
Electrice current collecting devices for railway or other 
vehicles. 

23,413, Leitner. Active materials for electric accumulators. 

25,427, THomMpson (Firm of Schwabe 4 Co.). Electric lighting 
devices for theatres and the like. 

24,270, KiNG's Norton Metat Co., Bavriss, & Situ. Electric 
vent sealing tubes or primers. 

26,710, Комвотнлм & Mains. Means for facilitating calcula- 
tions. 

29,013, Lancer. Apparatus for directing the flow of the com- 
bustion gases in steam boiler furnaces. 

29,394, JaBvRG. Electric are lamps. 


1907 Patents 


210, METALLURGISKA PATENTAKTIEBOLAGET. Apparatus for 
magnetic separation of ore. 

1,082, FLuckiGcER. Electrical bell ringing apparatus. 

2,577, HADFIELD. Process of improving the magnetic qualities 
of a magnetic body. 

5.008, Luorra, Lnorra, & Luorra. Guards or fenders for elec- 
tric tramcars. 

4,045. FELTEN & GUILLEAUME LAHMEYERWERKE AcT.-GES. Com- 
pensating or commutation poles of dynamo electric 
machines. 

5,654, Berry. Cooling or ventilating of alternating electric 
current transformers. 

7,033, UNTERBERG & Hermie. Locking device for magneto- 
electric machines for igniting purposes. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


14.649. Wypis & Есю. Electric battery. 
14,876, NOEGGERATH. Dynamo-electric machines. 


Expiring Patent 


The following patent expires during the current week after a 
life of fourteen vears :— 

14,556, July 28th, 1893. Preston & Girt. Apparatus for 
raising and lowering electric lamps, window blinds, &c. The 
flexible wire is coiled around a pulley, which is fitted with a coil 
spring adapted to wind "p the wire against the force of the 
weight of the lamp and fittings. A brake is also fitted, and so 
arranged that the weighted flexibie keeps the brake in the “on” 
position. 
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AMOUNT 
NAME. 
SHARE. 
ЕЕЕ 
ELECTRIC SUPPLY. £ 
Bournemouth & Poole E. 8. Co. Ld, 10 
Do. 44% Оши. Pref......... veo ope eto 10 
Do. 6% Cum. Second l'ref, 10 
Do. 44% Debenture, Red.. | Stock 
Bromley (Kent) E. L. & Power Co., 14. 5 
Do. 447 1st Deb. Red. Stock 
Brompton & Kensington E. S. Co., Ld. 5 
Do. 7% Cum. Pref. . Pr 5 
Central E. 8. Co., Ltd.. dy Guar. Db. Stock 
Ch. Cross. W. E. '& City Е. з. Co..... 5 
Do. 17 Сиш. Prof. .....( «гооо b 
Do. 47 "Deb. Red... .| Stock 
Do. “City Undertaking, ù "445 ‘Cm. Pf. : » 
Chelsea Electric Supply Co., Ltd. ... 5 
Do. 44* Deb. Ва... Stock 
City of London Elec. ЗАТ Co., Ltd. 10 
Do, 67 Cum. Pref. . F TM 10 
Do. 57 Deb. Red ................:...| Stock 
Do. 44% 2nd Deb. ту; Ый Stock 


Cty of Durhain E, P. Dis. Co.(£5 paid) 5 


Do, 57 Pref.. 5 
County of London Elect. „ Sup. ( Co. Le. 10 
Do. 6% Cum. Pref.. 10 
Do. 447 Deb. Red . — 5o 
Do, 447 2nd Deb. Red . sasis aas pagaia] SOCK 
Edmunson’s Electricity ited Lt... b 
Do. 67 Cum. Pref.. эб 5 
Do. 45% 186 Mort. Deb. Red ...... Stock 
Folkestone Elec. Supply Co., Ltd. 
Bo, 5X Oum. Prev. \ccccoccesssscstscses 5 
Do. 44% 1st Deb. Red ............... Stock 
Hove Electrie Lighting Co.. Ltd. 5 
1. of Wight E. L. & P. Co., Db. Rd. ...| Stock 
er & Kni htsbridge E.L.Co. 5 
Do. 44% Deb. Red n Mr Stock 
Kens. & N't'ng Hill E. L. Cos, Db. Ка. | Stock 
London Electrie Supply скроба нов 3 
Do. 6% Pref... кы 5 
Do. 47 1st Mort. Deb. Red .........| Stock 
S rcr Elec. Supply Co., Ltd. 5 
Do. 447 Cum. Pref. PR 5 
Do. 447 1st Mort. Deb. Red ...... Stock 
Do. 84% Mort. Deb. Red , . | Stock 
Midland E.Corp.for P. Dist. 1stMt. "Dv |100 & 500 
Newcastle & Dist. E. L. Co., £9 pet 10 
Do. 44% Mort. Deb. Red . tock 
Newcastle-upon-Tyne Elec. Supply.. ‚5 
Do. £2 Pin. 82/- paid .. .............. 5 
Do. 5% Pref. (fully paid) . "E 5 
Do. 10/- Pm. 8/- paid .................. 5 
Notting Hill Elec. Ltg Co., Ltd... 10 
Oxford Electric Co., Ltd. ............... 5 
Do. 47 Deb. Red.. ..| Stock 
St. James and Pall Mall E. L. Co. ‘Ld. 5 
Do. 7% Non-Cum. Pref................ 5 
Do. 84% Deb. Red. „| Stock 
Smithfield Mkt. Elec. sup. 'Co., | Ltd. 5 
Do. 4X Dub. Bed A] Stock 
South London Elec. Sup. Corp. Ltd. 5 
South Metropolitan E. L. & P. Co.... 1 
Do. 77 Cum. Pref. . kei seen 1 
Do. 4 |y Ist Deb. Rea Stock 


Urban Elec. Supply Co., Wi v 5 


ра BX Ones PIE уы зеке айан» 5 
Do. 447 lst Mort. Deb. Red ...... Stock 
Westininster Elec. Sup. аы) Ltd. 5 
Do. 44% Оши. Pref. ..... js 5 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 1% Pes Deb.| Stock 
Central London ........ ...... .| Stock 
"E rs Preferred.. Stock 
Do. Deferred.. Stock 
Do. 4% Debentures... Stock 


Ch. Cross, Eust. & Нар. Pp. Db... | Stock 
City and South London Cos. .........| Stock 
Do. 47 Perp. Deb.. Jdeinss stan) BUOCE 
Do. 5% Perp. Pref. 1891 Stock 
Do. 5% Perp. Pref. 1895 Stock 
Do. 5% Perp. Pref. 1901 ............| Stock 
Great Northern & City Pref. “ Qe 10 
Gt. Northern, ess opi & 7 Brompton 10 
Do. 4% Perp. Deb. . Stock 
Mersey Cons. ..... —— ost 
Do. 37 Perp. Pref. Red............-- Stock 
керше ONE. aasid siena] ROK 
Do. 31% Preference.............. ..... | Stock 
Dk. Bee BRO, uon Stock 
Do. 84% Convertible Pref. таг Ка Stock 
Metropolitan Distriet .. Stock 
Do. 6% Регр. Deb. . Stock 
Do, 4% Perp. Deb. . Stock 
Do. Extension Pref. (557 Stock 


Underground Elec. Railways A of 
London 5% Profit ем Sec. Notes|Various 

Ww aterloo and City... ess] Stock 

Stock 


ELECTRIC TRAMWAYS. | 
| 


Bath Electric Tramways, Ltd. ......... 1 
ро. GX Cam Erol ............ 1 
Do. 44% Deb. Red.. veers] Stock 

Віма. & Mid. Trs., La. lst Db. "Rd. .| Stock 

British Electric Tract ion Co., Ltd. 10 
Do; CE Unis. Praf: несов 10 
Do. BZ PER Del v дыт дану: Stock 
Do. 4M Bod Doh: „а Stock 

City of Birmingham Trs. Co., Cii; Pf. 5 


For LOCAL NOTES, &c.—See pp. 151 to 156 


STOCK AND SHARE LIST 


DIVIDEND 
PAID. 
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EXCHANGE 
QUOTATION. 


10}—11} xd 
121—124 
96—99 


7—8 
104—114 
100—109 

93—96 
3—1 
1—29 

76—81 xd 

441—5 
5—5 


4—4} 
11}—12} xd 
51—03 


95—97 xd 


58—93 xd 
78—75 
92—94 
53—56 
102—105 xd 
81—84 
47—49 


RISE OR 
FALL 
SINCE 
Last 

WEEK. 


———— | —————————— ——- = = 


NAME. 


Ss 


City of Birmingham Trs. icis 47 


(re 


156 Mort. Deb. ..... 100 
Dublin United Trams Co. 10 
Do. 67 Pref.. РРР 10 
Hastings & District E. Tr. Co. “Db. ...| Stock 
I. of Thanet E, Tr. & L. Co. Cu. Рі... 5 
D& AX Ds ас гео discstinvaé ss erron? Stock 
Lanes. Un. Trs., Pr. Lien Db. .| Stock 
London Street Tramways Co.. 4 
London United Trs., La., Cm. Pr... PH 10 
Do. 4% ist Mort. Deb. Red ......... Stock 
Manx Electric R. Co., 54% Cm. Pf... 5 
Do. 447 lst Mort. Deb. Red | Stock 
ig Wars Elec. 1 rams, Ltd., Def.. 1 
Do. 7 Cum. Pref. . 1 
Do. "o, Deb. stk Red.. Stock 
National Elec. wot tion ‘Co. Ltd. 1 
New General Tr. Co., 6% Cm. Pf... 5 
North Metropolitan rus нй 8 
Do. 84% Mort. Deb. .................. 100 
Potteries Electric Tiaction Co. Ltd. 1 
Do, 57 Cum. Pref. . 5 awh ane бәй 1 
Do, 4h Deb. Red .. | Stock 
Provincial Tramways Co. Ltd. 10 
Do. 67 Cum. Pref. ... 10 
South Met. Elec. Trams & L tg. Co. тл. 
6% Cin, Pf. Prov. Certs. (15/- paid) 1 
Do. 47 Deb. Red.. Stock 
Sunderland Dst. E. Trs. Ist Mt. Db. Rad. 100 
Yorkshire (West Riding) Elec. Trams b 
Do; 67 Cain: Bret nuo vereiexeest 5 
Do. 447 Ist Deb. Red ...............| Stock 
TELEGRAPH AND TELEPHONE 
Anxlo-Ainerican а аб Со. Ltd.| Stock 
Do, 67 Pref. Ord. "ҮҮ ЖККУ i 
Do. Def. Ord. .... Stock 
Commercial Cable Co., 47 Deb. Red . ‚| Stock 
Direct Spanish Telegraph Co. Ltd. .. 5 
Du, 10x Cu, PTOL. cioe sráid 5 
Do. 447 Debs. ... 50 
Direct United States ‘Cable. Co. Ltd. 20 
Direct West India Cable Co. Lta., 
44% Reg. Debs. Red .................. 100 
Eastern & 8. African Lid., 4% Mt. Deb, 100 
Do. do, (Mauritius Sub.) 25 
Eastern Ext. Australasia & China ... 10 
Do. 4% Mort. Deb. Perp. ............| Stoek 
Eastern Telegraph Co. ^| Stock 
Ро BEX. РТС.  ueeccimseiesesvrssevecc] ОВК 
Do. 47 Mort. Deb.. ....| Stock 
G. N. Tel. Co, (Co зепһахеп) .. ia 10 
Indo- Жамы Telegraph Co. Ltd.. 25 
Marconi Wireless Telegraph Co. L td. 1 
National Telephone Co., Ltd., Pref...| Stock 
Do. Deferred А и „| Stock 
Do. 6% Сиш. 1st Pref. 10 
Do. 67 Cuin. 2nd Pref.. Р 10 
ро. 59 Br EE эз aooo doiit 5 
Do, 347 Deb. Red ..............:...... Stock 
Do. 47 Deb. Red.. Stock 
West African Telegraph Co. Ltd. .... 10 
Western Telegraph Co., Ltd. ............ 10 
Di AE BONS qisouseitécsPepont oo. 25 v Stock 
MANUFACTURING 
Aron Electricity Meter Co., Ltd.. 1 
Do, 67 Cum. Pref.. 1 
Babcock &Wilcox, Ord. Shres, £l paid 1 
Do. 67 Pref, £1 paid... 1 
British Insulateu & Helsby Cables, Ld. 5 
Do. 6% Cum. Pref.. NT 5 
Do. 44% Ist Mort. Deb. Red. ..... Stock 
British Thomson-Houston Co., Ltd. 
44% 1st Mort. Deb. Red.. Stock 
British Westinghouse Electric Му. 
Co., Ltd., 67 Pref. T TT 5 
Do. 47 Mort. Deb. Red............... Stock 
Brush Electrical Engineering Co.. 2 
Do. 92 PIE азер тала» әкавен ате seo 9 
Do. nt Perp. 186 Deb...... ез»... Stock 
Do, Perp. ?nd Deb. .. Stock 
Callender's Cable and Const. Co.. Lal. 5 
De, GF Oum Prel „осеннее 5 
Do. 447 Ist. Mort. Deb... Stock 
Consolidated Electrical Cv., Ltd.. 1 
Crompton & Co., Ltd. ..... - 3 
Do. 5% Ist Mort. гер Deb. . 50 & 106 
Dick, Kort & Co., Ltd....... РА 1 
Do. 6% Cum. Pref. . 1 
Do. 44% Deb. Red , - Stock 
Edison & Swan United ** A," £3 jaid 5 
Do. do. (fully paid) 5 
Do. 47 Deb. Red........................| Stock 
Do. 5% 2nd Deb. Red.................. Stock 
Electric Construction Co., Ltd. .. 2 
Do, c£ Cum. ETO Suo opa анаан 2 
General Elec. Co.,Ltd., 5% Cum. Prof. 10 
Do, 4% 1st Mort. Deb. Red ......... Stock 
Henley's (W. T.) Tel. Works Co., Ltd. 5 
Do. ds Cum. Pref. .. T 5 
Do. % 1st Mort. Deb. Red ...... Stock 
I. R. & G. P. Co., Ltd.. 10 
Do. 47 Deb. Red.. TEHURM 100 
Tel. Const. & Maintenance Co. Єт 12 
De, . #7 Dad. HON RA 5 ous octets 100 
White (J. б.) & Co., 6% Cum. Pref. ... 10 
Willans&Robinson,Ord.Shres. £5paid 5 
Do. 67 оарои #5 Зс iie dip ded 5 
Do. lst Mtg. Deb, 4% Red. 100 


SHARE. 


DIVIDEND 
Palb. 

* = Interim. 
1905 1906 
4 y A 
6 6/-* 
6 6/- 
4 447 
5 2/6 
4 4% 
ып 5% 

mm 2/- 
5 5/- 
4 4% 
— 2/9 
= 44% 
5 ва. 
4} 44% 
7 10% 
ae 1/- 
3} 8 
4 93d 
5 5 
si 44% 
s) | 912 
ó 6/- 
— 58d 
a 86/34 
5 | $% 
4 | 44% 
81 15/-* 
6 8% 
10/- 85/- 
E 47 
4 2/-* 
10 10/- 
Hi 447 
8 4/- 
4} 44% 
4 47 
4 47, 
7 11/6 
4 47 
7 25/- 
3) 7/6 
4 4% 
24 5/- 
13 = 
6 6% 
5 54% 
6 6/- 
6 6/- 
5 2/6 
34 34% 
4 4% 
4 8/- 
7 3/- 
4 47 
8 1/21 
20 mus 
of 50°/, 2/44 
— 714. 
^ 10/- 
6 3/- 
44 44% 
4} 43% 
== 3/-* 
4 47 
2 1/. 
6 2/48 
"i 44% 
i 447 
10 5/- 
5 2/ 
44 44% 
— The. 
8 1/6 
5 5% 
10 2/- 
6 i Id. е 
4 | 47 
44 2/0 
41 4/2 
1 4% 
5 5% 
= 17} 
7 2/93 
5 5/- 
4 47 
15 10/- 
4] 2/3 
4 | 4x 
10 15/-* 
4 4% 
15 24/- 
4 47 
7 6/- 
= 45" 


STOCK 


EXCHANGE 
QUOTATION, 


98—101 
134—14) 
13—14 

98—101 


4g—5} 


00—93 
— s 


95—98 


62—65 
169—110 


184—139 xd 


RISE OR 
FALL 
SINCE 
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58—90 xd 
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34—36 
56—58 


&—? 
109—111 
108—110 
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LOCAL 


ABERDEEN: Annual Tramways Report.—The total revenue 
dring the past year amounts to £72,005, and the working ex- 
rnses to 440.454. The number of passengers carried was 


1.5:6.С08, and the average receipts per passenger 0'98d. Тһе 


t eipts per car-mile was 11`34., and the car-mileage for the 
var amounted to 1,529,682. The total length of route is up- 
aards of 14 miles, and the cars in use number 69. 

ARGENTINE: Electric Supply Franchise.—The Review of the 
Hirer Plate states that a group of capitalists, represented by 
Messrs. Urdaniz and Co., have asked the Buenos Ayres Muni- 
unity for a concession to supply electric light and power to 
ue city for a term of 60 years, after which period the entire 
pnt would become city property. They offer to supply cur- 
rent at about 10 per cent. cheaper than the rate charged by 
evsting concerns, and to hand over 6 per cent. of the gross 
earnings to the Municipality. They ask for exoneration from 
dities on the material imported. 

Tae Platino Brasileño Telegraph Company, of Montevideo, 
kave signed the contract under which their telegraph system 
is ceded to the Uruguayan Government. 

An electrical installation is being put down at San Justo. 

BACUP: Proposed Bulk Supply..—The Corporation recently 
snorvached the Bawtenstall Corporation with a proposal that 
the three boroughs of Bacup, Rawtenstall, and Haslingden should 
»sw»1ate or combine in purchasing electricity in bulk from a 
private company. The Rawtenstall Corporation declined to 
accept the proposal, and Bacup and Haslingden will, therefore, 
aave to formulate electrical schemes of their own. 

BECKENHAM: Expert Opinion Required.—The Electricity 
' emmittee have decided to obtain a second engineering opinion 
4.tà reference to the performance of a contract for the supply 
wf tramway engines, and also upon the question of taking a bulk 
supplv. 

BELFAST: Tramway Matters.—At the weekly meeting of the 
Tramwavs and Electrical Committee, on the 15th inst., Sir Robert 
Acjerson presiding, a deputation from the Cavehill and White- 
weil Tramway Company requested the Committee to give per- 
mission for their cars to run over the Corporation's lines as far 
as the Castle Junction, pending the acquisition of the former by 
thy Corporation. The request was refused. It was intimated 
that there would be an all-round reduction of 3d. on all the 
sales for current. The appointment of assistant engineer, con- 
».uent on the promotion of Mr. Bloxam, has been filled by the 
»iancement of Mr. Moore. 

The Lahour Strike.—Notice has just been issued to 
the motormen and conductors of the Corporation that their 
rhagements may expire оп the 26th inst., as the electric power 
иу may fail on that date owing to the want of coals through 
the labour war in the city. The coal supply will last out till 
Friday, and by that time it is hoped that an amicable settle- 
meat will be arrived at. The notice affects about 500 men. 
Mr. Nance, the manager, while responsible for the above notice, 
i: of the opinion that there will be no cessation in the tramway 
service. There is a large supply of gas coals on hand, so that 
the lizhting of the city is not imperilled. 

BIDEFORD: Proposed Electric Supply.—A local company 
has given notice to the Town Council that they intend to apply 
far a provisional order to supply electricity within the area of 
tne Council. 

BOLTON (LITTLE LEVER): Proposed Transfer of Order.— 
The Urban District Council of Little Lever propose to transfer 
the powers under their Provisional Order of 1905 to the Lanca- 
shire Electric Power Company. Any objections to the proposed 
transfer should be addressed to the Board of Trade in the cus- 
tomary manner. 

CALCUTTA: Barrackpore Lighting Proqress.—According to 
the Sfafeaman (India), the Calcutta Electrical Supply Corpora- 
tion. Limited, who in December, 1905, were granted a license 
for an electric installation for the cantonment portion of Bar- 
ra &pore, are about to apply for a license enabling them to 
extend their operations to the whole of the station. The com- 
many have also offered to light up the streets in the station, and 
tliis offer. after consideration by the Station Committee, has 
hen approved and forwarded to the local Government for 
st tion. The new area to be worked will include the whole 
ol the park, and extends right up to the railway on the east 
side, and up to the waterworks on the other side of the canton- 
cents, thus practically including the whole of Mannipure. 
between three and four miles of distributing cables have been 
tat up. and at the Barrackpore power-house are two 42 kw. 
d:namos and a battery sufficient to take all the day load. The 
pressure employed is the same as that of the Calcutta electric 
sistem. and up to the present supplies 25 bungalows and Govern- 
mnt House with fight and fan energy. The charges for current 
vill be a little heavier than those in vogue in Calcutta. 

CHICHESTER: Electric Lighting Scheme.—In connection with 
*he proposed transfer of the Council's Provisional Order to the 
Chichester. Electric Light and Power Co., Ltd., it 1s announced 
that this company has paid in £500 to the credit of the City 
Council to cover the costs involved in obtaining the Order. 


NOTES. 


DUNDEE: Annual Tramways Report.—The total mileage run 
during the past year has been 1,162,792, and the passengers 
carried 15,554,905. The receipts per car mile were 11°94d., and 
the average fare per passenger was 0:878d ‘The result of the 
years work is a net balance of £6,985, of which £6,900 is 
contributed to the renewals fund. 

DUNGANNON, CO. TYRONE: Electric Lighting Scheme.— 
The Dungannon electric lighting scheme, which has been 
hanging off and on for a considerable time, has gone a step 
forward, an English firm having placed an offer with the Urban 
Council. The present gas contract is about to expire. 

EALING: Annual Report on Electricity Undertaking.—Dur- 
ing the past year 1,487,221 units were sold, as against 1,378,334 
units last year. The income for the year amounted to £26,056. 
The collections from slot meters were £300 more than last vear, 
and meter rents showed an increase of £100. After debiting 
the revenue account with all charges there was a net profit of 
£1,768. 
or, excluding interest and sinking fund charges, 1:993d. 

EDINBURGH: Electric Light Surplus.—The Electric Light- 
ing Committee have decided to recommend that, after putting 
aside £1,000 to bring up the reserve fund to the maximum 
allowable, the balance of £9,000 be applied to the reduction 
of capital account. 

HALIFAX: Annual Tramways Report.—The energy consump- 
tion per car-mile during the past year has been 1:87 units. The 
number of passengers carried is 18,899,242, the equivalent of 
carrying the whole population 106 times. Receipts from parcels 
trathic amounted to £1,002, and from advertisements £799. It 
has been decided to inaugurate a halfpenny workmen’s fare on 
all penny stages earlier than 8 a.m., the arrangement to come 
into operation on September Ist. 

HEMEL HEMPSTEAD: Electric Lighting Scheme.—The 
Chesham Electric Light and Power Co. have applied to the 
Board of Trade for a Provisional Order to supply electricity in 
the borough, and have given notice to the Town Council accord- 
ingly. 

IPSWICH: Free Wiring Scheme.—The Electric Lighting 
Committee propose to adopt a free wiring scheme to induce 
small consumers to adopt electric light. 

KEARSLEY: Proposed Transfer of Order.—The Urban Dis- 
trict Council propose to transfer their Provisional Order obtained 
in 1897 to the Lancashire Electric Power Co. Objections may 
be lodged with the Board of Trade within one month from 
July 19th. 

KENDAL: Telephone Charges.—The Kendal Chamber of 
Commerce has adopted the following resolutions :—1. That this 
Chamber of Commerce records its most emphatic dissent from the 
ара involved in the new tariff proposal of the National 
'elephone Company, and considers that the proposed scale of 
charges for all calls over and above the very small free minimum 
of 500 in a limited area are excessive, and directly opposed to 
the interests of trade, and to the convenience of the public. 
2. That the proposal of the National Telephone Company to 
impose a charge of one penny for all calls between the several 
exchanges within the origina! free area granted to Kendal, and 
duly recorded in documents from the Company to this Chamber, 
is an unwarrantable deviation from the agreement under which 
the Company's business in this district was established, and 
very damaging. 3. That this chamber take every possible step, 
and use all means within its powers, to oppose the proposals of 
the National Telephone Company, as above, and that copies of 
these resolutions be sent to the Postmaster-General, the National 
Telephone Company, and others. 

LONDON: London County (€Council.—On the 17th inst., a 
new service of trams commenced running between East Dulwich 
and John Carpenter Street, via Lordship Lane, Goose Green, East 
Dulwich Station, Denmark Hill, Camberwell Green, Walworth, 
Elephant and Castle, and Westminster Bridge. 


At the meeting on Tuesday, the Highways Com- 
mittee recommended that the standing orders be sus- 
pended to enable them to obtain tenders from selected 


firms, together with sealed estimates from the Works Com- 
mittee, to be considered concurrentlv, for the erection of (1) 
the first portion of the central car repair depot, (2) the Tooting 
tramways sub-station, and (3) the first portion of the Bow 
tramways car-shed. After some discussion the recommendation 
was carried. 

The Council sanctioned an expenditure on capital account of 
£5.500 for the erection of a sub-station at Tooting. 

Battersea.—-The Lighting Committee have been in communica- 
tion with Mather and Platt, Ltd., with reference to their con- 
tracts for generating and pumping plant for the central station. 
They have arranged a settlement of the questions at issue, 
whereby Mather and Platt. Ltd., (a) enter into a supplemental 
contract, (4) make an abatement of £600 in respect of their con- 
tract, (c) make good the damage caused by the flooding of the 
pump-house, (d) pay the sum of £10 in respect of extra coal 
used in consequence thereof. 

Camberwell.—A letter has been received by the Borough 
Council from the Board of Trade, stating they have prescribed 


The total cost of supplying each unit sold was 3°87d., 
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that a copy of the accounts of the County of London Electric 
Supply Co., Ltd., underthe Camberwell Electric Lighting Order, 


shall be sent each year by the company to the Council, and that. 


if the company have not complied with this requirement the 
Council should communicate with the company. At the pee 
time the Board of Trade are considering the question of allowing 
a representative of the Borough Council to be present at future 
audits of the company's accounts. 

Islington.—The Board of Trade recently asked the Borough 
. Council if they had any objections to the renewal of the licence 
granted to the Highgate Hill Tramways Company to use cable 
traction on Highgate Hill. The Works Committee reported 
as follows :—‘‘ We are informed that the tramway in: question 
is practically worn out, and that considerable ‘difficulty has 
been experienced in getting the company to carry out such 
repairs as were urgently needed for the purpose of making the 
tramway safe, that the Council have already had to expend a 
considerable sum in repairing portions of the road for which 
the company are liable, and that there are now many places 
in the carriage-way which are in a defective condition and which 
the company state they have not the means of repairing. More- 
over, we understand from observations recently made that the 
service is very irregular and that comparatively few people use 
the tramway. Having regard to all these circumstances, we 
are of opinion that the company's application should be opposed." 
The Council, therefore, decided to report to the Board of Trade 
that for these reasons they objected to a renewal of the licence 
for seven years. i 

Stepney.—The recent reports of the Electricity Committee 
were considered by the Borough Council at their last meeting, 
when instructions were given for plans and estimates to be pre- 
pared for the generating station at Blyth's Wharf. 
read from the Union of Stepney Ratepayers, advising the Council 
to purchase electricity from the Charing Cross and Strand Elec- 
tric Supply Corporation, who, the letter stated, would supply ii 
at £3 per kilowatt and 0'4d. per unit. A special meeting of the 
Borough Council is to be held to consider the question of the 
future supply of electricity. 

Stoke Newington.—The Borough Council has received a cheque 
for £641 from the North Metropolitan Electric Power Company 
on account of deficit on the electric lighting undertaking. 

Wandsworth.—The Highways Committee reported on Monday 
that they had received replies to a letter written by the Town 
Clerk, at the instance of the Wandsworth Gas Co., on the sub- 
ject of explosions caused by accumulations of gas in telephone, 
electric light, &c., street boxes. The County of London Electric 
Supply Co., Ltd., stated that they were working under Board of 
Trade regulations, and proposed to continüne to do so, and that 
notice was given to the Gas Co. when leakages were detected. 
They suggested that the Gas Co. should be called upon to main- 
tain their mains in effective condition, and to give notice of 
the laying and alteration of mains as is done by the Electric 
Supply Co. The National Telephone Co. said that the practice 
of filling manholes with removable material, as suggested by 
the Gas Co., was abandoned some years ago, and that it was 
their practice to seal up the ends of the pipes running into 
manholes, and that the manholes in the Borough shall be at 
once inspected to ensure that this practice is efficiently carried 
out. The London United Tramways, Ltd., wrote to the effect 
that their cables were laid on the solid system, and they did not 
consider it practicable to fill the street boxes with a removable 
material, as suggested by the Gas Co. 

MANSFIELD: Proposed Extension to Sutton-in- Ash field. —The 
Corporation propose to apply for a Provisional Order ta supply 
electricity in Sutton-in-Ashfield. The Electricity Committee have 
decided to contribute £300 to the general rate, and to appro- 
priate the balance of £221 to the reserve fund. 

OLDHAM: Annual Accounts of Electricity Undertaking.— 
During the past year £4,916 has been expended on capital 
account, the total of which now stands at £281,079. The net 
profit for the year is £1,459; the debit balance brought forward 
from the previous year was £1,367, so that the credit balance 
to carry forward is £91. The number of units sold (exclusive of 
traction) was 1,127,916. an increase of 7°99 per cent. over the 
previous year. The units sold for traction amounted to 3,543,038, 
an increase of 11°78 per cent. The number of consumers was 
858 as compared with 777 in the previous year. The maximum 
demand recorded (exclusive of traction) was 1,128 kw., and the 


total generating capacity of the combined stations is 8.480 kw. 
RAWTENSTALL (LANCS.): Proposed Electricity Under- 
taking.-—The Corporation have decided to apply to the 


Local Government Board for power to borrow £29,000 for 
inaugurating an electricity supply undertaking at Hareholme, 
Rawtenstall. Messrs. Lacey, Sillar, and Leigh are to prepare 
plans and detailed estimates of cost, &c. It has also been 
decided by the Rawtenstall Corporation to offer a certain sum 
to the Rossendale Valley Steam Tramways Co. for their under- 
taking. which is to be electrified by the Corporation of Rawten- 
stall. 

SOUTHEND-ON-SEA: Alleged Electricity Works Nuisance.— 
At a special meeting of the Town Council. on the 9th inst., a 
report bv the Town Clerk was considered. Litigation com- 
menced in 1902 in respect of an alleged nuisance caused by the 
electricity works in the shape of (1) noise by engines and 
dvnamos, by repairing tramcars, and by carts passing over the 
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paved roadway at night, (2) vibration from engines and dynamos, 
(3) nuisance from steam, (4) nuisance from smoke. In July, 
1903, the Corporation agreed to undertake certain works to abate 
the nuisance complained of, and further agreed that if at the end 
of one year no abatement had taken place, or if the company 
should be in other respects injured by the user of the generating 
station, the company should be at liberty to take further pro- 
ceedings. In December, 1904, the plaintiffs commenced another 
action ayainst the Corporation, which is now pending. They 
allege that the Corporation have committed breathes of the 
agreement, and ask tor an injunction and damages for nuisances 
already caused. The Town Clerk further reported that the Law 
and Parliamentary Committee have made every effort to arrive at 
a compromise of this second action, and as a basis of settlement 
the Committee proposed that the Corporation should purchase 
the eight houses owned by the Estates Co. (where the nuisance 
was complained of), and should do away with the present cooling- 
tower (Klein, with induced draught), and erect in lieu thereof 
cooling-towers of natural draught type, and should further agree 
not to erect a dust or refuse destructor on any part of the land 
occupied by the generating station. After full discussion the 
Town Council decided not to approve of the settlement of the 
action on the terms proposed. : 

SOUTH WALES (MUMBLES).—The Ovstermouth Electric 
Supply Co. intend to apply to the Board of Trade for a Pro- 
visional Order to supply Mumbles with electricity. and have 
given notice of their intention to the District Council. 

SPAIN: Electrical Developments.—According to L'Industrie 
Electrique, a new company, called the Dinamica Española, has 
been founded at Barcelona with the object of utilising several 
waterfalls on the river Tagus for electrical purposes. The 
capital of the company is in the neighbourhood of £160,000. and 
it is proposed to transmit the energy to Madrid for light, 
and industrial purposes. 

At Marmolejo, 16 is proposed to commence the construction 
of two central stations for both lighting and power purposes. 

At Bilbao, a new company has been formed under the name 
of the Sociedad Electrica Lorcsmar, and proposes to develop 
the electricity supply business throughout the country. 

ST. ANNES: Annual Report on Electricity Undertaking.—This 
statement shows that the units sold during the past year were 
101.548, an increase of 16 per cent. over the previous year's 
figures. The number of consumers has increased to 534, 116 more 
than the previous year's total. The net surplus is £1.765, of 
which £700 goes to the relief of the rates. 

TORQUAY: Tramway Company versus Tayleur.—A local case 
has been decided in which a Mr. Tayleur, of Torquay, claimed 
damages for injury to his residence alleged to have been caused 
by the Tramway Company's works. Judgment was given 
against the Dolter Electric Tramway Company for £320. 

WARRINGTON: Proposed Extension of Supply.—The Co-- 
poration intend to apply to the Board of Trade in December 
for a Provisional Order to supply electricity for all purposes 
within the whole or part of the rural district of Runcorn. 

WEST HAM: Annual Tramways Report.—This_ statement 
shows that the net profits for the past year amount to £21.712, 
of which £7,722 is carried to the reserve and renewals fund. 
59.668 is given in aid to the rates, and the balance of £4.321 
will be carried forward. The capital account stands at £501.885, 
this being the third year’s working of the undertaking. The 
working expenses were 6°79d. per car-mile, and the energy con. 
sumption 1°48 units per car-mile. The staff now numbers 481. 

Electric Lighting Notes.—The Committee reported on 
Monday that they had approved the order for the de- 
livery of the second turbo-generator (previously ordered for 
July, 1908) being given at once. and of the addition of £270 to 
the contract amount conditional to delivery in four months from 
the date of order. This course was rendered necessary owing to 
the load having increased at a greater rate than had been 
estimated. The Committee have appointed Mr. Mackenzie as 
power-house foreman at a salary of £3 10s. a week. They have 
approved of a bonus of £10 per week being paid to the Fuller 
Electrical Company for the early delivery of the second rotary 
converter required for the British Alizarine Co. The Committee 
have also decided, subject to the usual sanction, to support the 
re-introduction of the Board of Trade's Electricity Supply Bill. 

WILLESDEN: Proposed Mains Extensions.—' The Electrical 
Engineer has reported in reference to the Cricklewood and Wil- 
lesden Green districts. ‘The demand in this area has increased 
to such an extent that the existing mains have become inadequate. 
The requirements of the moment might be met by running a 
second teeder from the Salusbury Road sub-station to a point 
somewhere near Willesden Green Station. ‘The cost of this 
would be £5.500. An alternative would be to lay high-tension 
feeders from Taylor's Lane generating station to a point roar 
the north-east corner of Gladstone Park, continuing with a 
smaller cable through the Park itself to Anson Road and along 
Anson Road to Chichele Road. The cost of the cables in this 
case would be 24.800, while the transforming plant at Chichele 
Road would cost £400, making a total of £5.200. The proposals 
were submitted to Mr. E. T. Ruthven Murray, who designed the 
existing installation, and he reported that the alternative scheme 
bv Mr. Bruce was quite sound from an engineering point of 
view. 'The Committee decided to apply to the Board of Trade 
to sanction this scheme of supply. 
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TENDERS INVITED AND 


ARGENTINA.—According to the monthly Bulletin for May 
of the French Chamber оё Commerce. at Buenos Ayres, the 
Municipal Council of that city have definitely decided upon a 
project tor the construction and leasing of two underground elec- 
tric tramways. The lease for the working ot these lines will be 
granted for a period not exceeding 25 years. ‘I'he estimated cost 
of the works is 2,700,000 dollars (paper) per kilometre, including 
the electric power plant. The contract will be open to tender 
for a period of six months after specifications have been pre- 


pared. 

AULSTRALIA.—The Commonwealth of Australia Gazette 
announces that tenders will be received at the oftice of the 
Deputy  Postmaster-General, Adelaide, until noon on January 
eth, 1908, for the supply and delivery at Adelaide of one 
m@mmon battery switchboard and 3,000 subscriber's telephones, 
in accordance with specification No. 166. Tenderers must state 
the country in which the articles tendered for have been made 
or produced, and, in the case of manufactured articles, where 
tne material has been made or produced. "Tenders must include 
Customs duty, if any, and must be accompanied by a deposit, 
or receipt for deposit, of 5 per cent. of the amount thereof 
up to £1,000, and 24 per cent. for any additional amount 
exceeding £1,000, in accordance with clause 5 in the General 
Conditions. Tenderers must state the earliest date by ‘which 
thev will deliver the material required, preference being given 
to quotations for early delivery. Specifications can be seen, 
and forms of tender obtained, at the General Post Offices, 
Adelaide, Melbourne, Sydney, and Brisbane; also at the 
Commonwealth Office in London, 72 Victoria Street, S.W. 

The Deputy Postmaster-General, Brisbane, invites tenders by 
September 2nd, for four sections of & common battery switch- 
board, and 650 subscribers' telephones. 

AUSTRIA.—A water power plant is proposed to be erected 
near Lindeck-a-Jun for the electrification of the Arlberg Rail- 
wav. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas. oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipa] Office. 

EDINBURGH.—The Corporation invite tenders for steam, 


exhaust, and other piping. Full particulars from the Electrical | 


Enuineer’s Office, Dewar Place, Edinburgh (fee one guinea, 
returnable), and tenders to the Town Clerk by July 30th. 

FRANCO-BRITISH EXHIBITION.—Arrangements are being 
made bv the Hammersmith Borough Council for giving a supply 
of electric power to the Franco-British Exhibition at Shepherd's 
Bush. Fuller particulars appear elsewhere in this issue. 

GERMANY.—Tenders for electric cranes are required by the 
municipality of Dortmund. | | 

GRIMSBY.—<An inquiry was held last week at the Town 
Hall into an application by the Corporation to borrow £3,825 
for electric supply purposes. 

HUNGARY.—The municipality of Zsombolya will shortly be 
calling for tenders for electrical plant. 

IPSWICH.—Sanction to a loan of £18,000 has been applied 
for bv the Corporation in connection with the electricity under- 
taking. A Local Government Bóard inquiry was held last week. 

LONDON: St. Pancras.—A loan of £5,940 has been granted 
by the London County Council; £5.445 is for engine-room ex- 
tensions, and £640 for a travelling crane. 

Isdlington.—The London County Council has granted а loan 
of £4,025 for electric lighting purposes. 

MARSEILLES.—It is announced that the Marseilles Muni- 
cipality has decided to build a canal tunnel connecting the 
Rhone with the city of Marseilles. Electric traction will be 
emploved. 

RAW TENSTALL.—An electrical generating station is to be 
erected at an estimated cost of £29,000. 

SALFORD.—The Tramways Committee are prepared to 
receive tenders for 14 cars and 4 salt wagons. Further parti- 
culars may be obtained from Mr. G. W. Holford, General 
Manager, Tramway Offices, 32 Blackfriars Street, Salford 
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(deposit of £5 5s., returnable). ‘Tenders to the Chairman of the 
Tramways Committee, Town Hall, Saltord, by August 12.h. 

SOUTH AFRICA.—The Crown Agents for the Colonies, acting 
on behalf of the Central South African Railways, invite tenders 
for the supply of 27,000 lb. ot hard-drawn copper wire. Forms ot 
tender and all particulars may be obtained at the office ot the 
Crown Agents for the Colonies, Whitehall Gardens, London, 5.W., 
on payment of a deposit of 10s., returnable on receipt of a bond- 
fde tender for the whole or part of the supplies required. 
Tenders to the Crown Agents by August 20th. 

SWANSEA.—The extension ot the electric supply to Mumbles 
is under consideration. 

SwWEDEN.— The Commercial Intelligence Branch of the 
Board of Trade are notified by the British. Consul at Gothen- 
burg that tenders are invited tor the supply of electric equip- 
ment tor the Government power station at Trollhattan, com- 
prising three electric 350-kilowatt direct-current generators ; 
4,800 ampere hours capacity battery; four 11,000 kilovolt am- 
peres three-phase generators; twelve transmitters of 5,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ‘‘Anbud a 
elektrisk utrustning for Statens kraftverk," should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September 1st, 1909. 

SWITZERLAND.—An electric supply works is to be erected 
by the Schafthausen Cantonal Government at a cost of 2,560,000 
francs. 

WESTERN AUSTRALIA.—The date of sending in tenders 
for two ringing dynamotors for central exchange, also desiccat- 
ing apparatus with motor-driven air pump for telephone cable 
work, has been extended from August 6th to September oth. 

WEST BROMWICH.—A Local Government Board inquiry 
was held last week into an application by the Corporation for 
sanction to borrow £4,925 for the purposes of the electricity 
undertaking. It was pointed out that £4,6CO of this was excess 
expenditure, the remainder being required for mains. On the 
suggestion of the Inspector it was agreed to amend the applica- 
tion as follows :—£4,150 for expenditure up to March 3lst, 
1907, and £2,000 to be carried to a suspense account for mains 
and sewers during the next two or three years. 

WORKSOP.—-Application is to be made for sanction to bor- 
row £1,000, repayable in 16 years, for electricity purpose. 

YORK.—The conversion of the horse tramways to electric 
traction is again under consideration. The Tramways Commit- 
tee have had the conversion of four routes in view, with a 
total length of five miles, five furlongs, 99 chains. Double 
track throughout is recommended, and the acting city surveyor 
and the city electrical engineer have gone into the question 
of expenditure. The cost of the overhead trolley system, in- 
cluding the extension and adaptation of the existing car sheds, 
the provision of twenty tramcars, and of the necessary street 
improvements, including the strengthening of Lendal Bridge, 
is риё at £110,917. Гог laying a surtace contact system, 1n- 
cluding similar work and cars, the cost is put at £119.959. In 
both estimates provision has been made for 100lb. rails. Owing 
to the narrowness of several of the thoroughfares through which 
the tramways will have to be taken, it is suggested that the 
gauge should be 3 ft. 6 in. The committee stated that they 
would like to have the opinion of the Council: whether (1) 
they desired to construct themselves, or (2) that tenders should 
be advertised for, inviting all construction companies, together 
with the company recently desirous of obtaining powers, to 
quote terms upon which they would lay down and run the 
tramways and do all the necessary work in connection there- 
with; and also including the purchase of the present horse 
tram system from the Corporation, and, particularly, as to the 
terms upon which they would be prepared to take a lease of the 
undertaking—the company agreeing to take their electrical 
energy from the Corporation works. After much discussion the 
report was referred back. It was decided to ask the Light 
Railway Commissioners whether, in any order granted by them. 
they would insert a clause to the effect that the Corporation 
should not work the tramways themselves without a Soll of the 
ratepayers. 


TENDERS RECEIVED AND ACCEPTED 


BEDFORD.—The Corporation have accepted the tenders ot 
Messrs. Siemens, Butler and Co. for the supply of cable for all 
purposes during the year ending June 30th, 1908, at an average 
cost of £295 3s. per mile. 

CAMBUSLANG.—The County Council of Lanark have placed 
an order with Johnson and Phillips, Ltd., for the supply and 
ere-tion of a motor generator, booster, switchboard, also battery 
cables. 

DALTON COLLIERIES (YORKS.).—The Gilbert Little Co., 
Ltd., Bradford, have received the contract to supply and erect 
the aerial railway and accessories for the Dalton Main Colliery 
at Silverwood, Yorks., also the convevor-stoking svstem and 
overhead storage bunkers for the Corporation Electricity Works, 
Warrington. 


DUBLIN.—The Lighting Committee have recommended the 
tender of the Messrs. Ferranti, Ltd., for the supply and erec- 
tion of sub-station switehboards at £2.068 2s., also a tender 
at £340 5s., tor the extra feeder panels at Fleet Street; 
the tender of Electrical Transformer Co., Ltd., for the erection 
of 100 kw. transformers for sub-station im Sackville Street and 
Pigeon House, and transformers in connection with the exten- 
sion of the electric lighting to the Viceregal Lodge, at 
£2.320 9s. 7d. 

EASTBOURNE.—In connection with the extensions to the 
municipal electricity works, the following tenders have been 
received :—Water-tube Boiler and Pipework : Babcock and Wil- 
cox, Ltd., £2.030 (recommended); B. R. Rowland and Co.. Ltd., 
£1,996; J. Musgrave and Sons, Ltd. (Woodeson's) £2,412; 
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Clarke, Chapman and Co., Ltd. (Woodeson's), £2,152; The 
Stirling Boiler Co., Ltd., £2,054; Davies Patent Boiler, Ltd., 
£2,290. Extension to High-tension Switchboard: Ferranti, 
Ltd., £148 4s.; Cowans, Ltd., £122 10s., £106 10s. (not erected) 
{recommended). Spray Cooling Plant: J. H. Harrison, Middles- 
brough, £257 (recommended) ; Messrs. Korting Bros., Ltd., £250. 

EALING.—The Corporation have accepted the tender of 
Johnson and Phillips, Ltd., for the supply of cables. 

FLEETWOOD.—The Electric Light and Power Syndicate 
have placed an order with Johnson and Phillips, Ltd., for 
supply of cables. 

GRIMSBY.—A recommendation by Mr. Vignoles, the 
borough electrical engineer, that the tender of Messrs. Lah- 
mever and Co. at £1,194, for cables be accepted gave rise to 
a somewhat heated discussion at the monthly meeting of the 
Lighting Committee on Friday. The recommendation was 
backed up by letters from other engineers, who are using this 
firm's cables. Опе of the English firms tendering had, since 
the recommendation became known, placed before the Cor- 
poration their estimated cost price of the work, viz., £1,290, 
and offered to undertake the contract for this sum rather than 
the tender should go abroad. The voting on the recommenda- 
tion was equal, and the chairman’s casting vote decided 
against Messrs. Lahmeyer and Co. It was eventually decided 
to advertise under an altered specification, stipulating only 
British cables. 

HANKOW.—The Electric Light Department have placed an 
dise with Johnson and Phillips, Ltd., for the supply of arc 
amps. 

HANDSWORTH.—The Urban District Council have accepted 
the tender of Johnson and Phillips, Ltd., for supply and laying 
of tramway feeders and pilot cable. troughs, &c. 

LONDON: London County Соипси.— Тһе L.C.C. have re- 
ceived the following tenders :—Overhead electrical equipment for 
tramways from Woolwich to Plumstead, Dick, Kerr and Co. 
(accepted), £2,523 4s. 2d.; Brush Electrical Engineering Co., 
£2,589 Os. 6d.; R. W. Blackwell and Co., £2413 19s. 3d.; the 
British Insulated and Helsby Cables, Ltd.. £2.652 16s. 9d.; 
Fry Bros., £2.811 18s. 6d. ; S. G. Smith, £2.962 Os. 11d. 

Special track work for trams from Woolwich to Plumstead : 
Hadfield Steel Foundry Co. (accepted), £967 5s.: E. Allen and 
Co., £1,064 5s. ; F. H. Lloyd and Co., Ltd., £1,295. 

Seventy-eight feeder pillars: British Insulated and Helsby 
Cables Co., Ltd. (accepted), £1,896 35s.; T. L. Scott and Co.. 
£2,154 17s. 6d.; J. E. Spagnoletti and Co., £2,178 15s.; Dick, 
Kerr and Co., Ltd., £2,244 19s. 5d.; W. T. Henley's Telegraph 
Works Co., £2,304 2s. 9d.; R. W. Blackwell and Co., Ltd., 
£2,304 10s. 1d.; Callender's Cable and Construction Co., Ltd., 
£2,555 13s.; Universal Electrical Manufacturing Co., £2,420 
Os. 6d. : Tramway Supplies, £2,424 8s. ; Esther Bros, £2,444 15s. ; 
Cox-Walkers, Ltd., £2,470 9s.; Brush Electrical Engineering 
Co., Ltd., £2,521 4s. ; Johnson and Phillips, Ltd., £2,535 1s. 5d. ; 
Western Electric Co., £2,569 6s. 6d.; Wenham and Waters, 
£2,677 17s. 6d.; Kelvin and White, Ltd., £3,290 155. 8d.; 
General Electric Co., Ltd.. £3,827 15s. 

Travelling crane for central car-repairing depót: Higgin 
bottom and Mannock (accepted), £1,116 to £1,205 (according to 
type of motor); Ransomes and Rapier, Ltd., £1,200 to £1,570 
(according to type of motor); J. Spencer and Co., £1,240; 
Appleby’s, Ltd., £1,276; T. Broadbent and Sons, Ltd., £1.505. 

,The following recommendations were agreed to :—Supply of 
low-tension cables for Aldgate to Bow tramways, existing con- 
tract of Western Electric Co. to be extended, estimated cost 


£9,000; laying of cable ducts for same line, existing contract 

of J. A. Ewart to be extended, estimated cost £4,000; fitting 

48 cars with surface contact equipment, '"G.B."' Surface Contact 

Co., £70 per car; 950 tons track rails for Aldgate to Bow 

tramways, existing contract with Bolckow, Vaughan and Co., 
td., to be extended, estimated cost £8,466. 

The tender of Johnson and Phillips, Ltd., for the supply and 
erection of complete high and low tension switchgear equipment 
for eight tramway sub-stations, together with all cable for 
connecting machines. 

Bermondsey.—The Borough Council have accepted the tender 
of Johnson and Phillips, Lta., for supply of cables and boxes. 

Chelsea.—The Town Hall Extension Committee re- 
ceived tenders from six firms for electric light fittings tor 
the portion of the new buildings now approaching completion. 
Each firm was informed that should their tender be accepted 
and the fittings prove satisfactory, the fittings which will be 
required for the portion of the building not yet erected will 
be obtained from them, subject to the prices charged therefor 
not exceeding the prices in the tender accepted. The Com- 
mittee have decided in favour of the acceptance of the designs 
accompanying the tender of Wright Bros. and Co., the prices 
being as follows :—37 2-light adjustable pendants (for ottices) 
not exceeding 25s’. each; 33 1-light adjustable pendants (for 
hall-keeper's rooms and offices), 55. 10d. each; 15 2-light pen- 
dants, (for corridors), 6s. 4d. each; 13 1-light pendants (for 
lavatories), 3s. 8d. each: 1 3-light electrolier (for Mayor's 
room), £2 7s. 6d.; 1 3-light pendant (for corridor), 6s. 9d. 

Hammersmith.—The Borough Council received the following 
tenders for the supply of a motor-generator for use at the 
King’s Theatre :—Phcenix Dynamo Co. (provisionally accepted) : 
(a) amount £132, (b) time of delivery, 7 weeks; Electric 
Construction. Co.: (a) £140, (b) 7 weeks; J. Parker, Ltd. : 
(a) £168, (b) 10 weeks; British Thomson-Houston Co.: (a) 
£172, (4) 8 weeks; Crompton and Co.: (a) £176, (b) 9 weeks. 
The Borough Council has also provisionally accepted the tender 
of G. Hinchcliffe and Co. for the supply of Sgwhorwen coal 
(to mix with 2,000 tons of Crynant recently contracted for), at 
17s. 10d. per ton for a period of six months. There were 14 
tenders. 

LUTON.—Messrs. E. Bennis and Co. (Bolton) have received 
an order for a mechanical stoker for the Corporation. 

NEWPORT (MON.).- The following tenders have been 
accepted :---General Electric Co.: two alternators at £1,289; 
Lancashire Jvnamo and Motor Со. : boosters at £1,109. 

PEMBROKE.—The Urban District Council has accepted the 
tender of the Union Electric Co., Ltd., for the supply of flame 
and arc lamps, at £133 7s. 9d. ; and that of the Switchgear Co., 
Ltd., at £347 6s. 6d. for switchboard, &c. 

PONTYPRIDD.—-As at Grimsby, considerable discussion has 
been taking place at Pontypridd with regard to accepting a 
tender by a German firm for cables, in preference to that of a 
British firm. The German tender was £600 less than the lowest 
British tender. Although one British firm offered to amend its 
tenders so that it came to within £140 of the German tender, 
it was decided by a majority of three to accept the latter. 

PORTLAND.—The Admiralty have placed an order with 
Johnson and Phillips. Ltd., for the supply and erection of 
cables, conduits, troughs, boxes, glow-lamp pillars, &c., for 
H.M. Coaling Depot. 

SALFORD.—The Corporation have placed tenders with 
Messrs. W. T. Glover and Co. for cables and accessories. 
and Messrs. Ferranti, Ltd., for motors. 


.COMPANIES' MEETINGS AND REPORTS 


CALCUTTA ELECTRIC SUPPLY CORPORATION.—An 
extraordinary general meeting was held on Friday to consider a 
resolution to increase the capital to £1,000,000 by the issue of 
100.000 additional shares of £5 each. The total capital expenditure 
at December 31st last amounted to £544,353, the subscribed capital 
£500.090. The company has recently had to order further gene- 
rating plant, and the demand for additional main extensions 
continues. It is only intended to issue £100.000 preference 
shares at first, this issue taking place in the autumn. 

CHILI TELEPHONE CO.—'The directors’ report shows that 
the earthquake last August incurred considerable expenditure 
in repairs and reconstructions. There are 7,115 subscribers on 
the system compared with 7.270 for the previous year. The net 
balance, including £2,653 brought forward from the previous 
year, is £29,892. Of this £9,564 has been carried to reserve, and 
a final dividend of 5s. per share is recommended, leaving £2,727 
to be carried forward. The report was adopted at the meeting 
on Thursday. 

EDMUNDSON'S ELECTRICITY CORPORATION.—-The net 
profit for the year, after payment of debenture interest. amounts 
to £16,595, which, with £15,211 brought forward, makes a total 
of £31,806. Deducting the dividend on preference shares paid 
to October 30th, 1906, there remains a balance of £17,806, 
which it is recommended should be carried forward. Regret is 
expressed that owing to the slow development in the demand 
for electric light during the past vear, the results have been so 
disappointing. The directors believe, however, that with the 


economies which may be expected from an extended use of the 
new high efficiency lamps, and an increased demand for power 
purposes, an improvement will ultimately follow. The capital 
expenditure for the year has been £37,599, as compared with 
£160.312 last year. The net profit is only £4,058, as compared 
with £27,709 last year. 

METROPOLITAN RAILWAY CO.—The report for the half- 
year ending June 30th, 1907, shows that the receipts (deducting 
the company's proportion of the revenue of the City lines and 
extensions’, have been £345,519 9s. 4d.. and the expenses 
£193.361 4s. 3d., leaving a profit of £152,158 5s. ld. Compared 
with the corresponding half-year of 1906 (when the receipts in- 
cluded for three months the earnings of the line north of 
Harrow which is now joint), the receipts show a decrease of 
£43,494 14s., and the expenses a decrease of £19,670 19s. 114. 
The net revenue account, after providing for the interest upon 
the debenture stocks and other fixed charges and the dividend 
upon the preference stocks, shows a balance of £17,624 4s. 4d. 
available for dividend upon the ordinary stock. The directors 
accordingly recommend a dividend upon the ordinary stock, for 
the past half-year. at the rate of 10s. per cent. per annum, and 
to carry forward the balance of £3,294 1s. 3d. The first three 
months of the halt-vear compare with a period prior to the 
coming into force of the agreement with the Great Central Com- 
pany and the partial diversion of their traffic from the Metro- 
politan to the new Great Central and Great Western 
joint line. The falling ofi in revenue is due partly to this 
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cause and partly to the competition from the tube railways and 
motor omnibuses. By arrangement with the District Railway 
Company and the Tube Railways, the fares by the Hammersmith 
and City line from Hammersmith and from other stations in the 
west of London to the City were advanced on July 186, and the 
effect on the receipts since that date has been satisfactory. It 
was felt that the fares had, in many instances, fallen to an un- 
remunerative level, and that concerted action on the part of 
the carrying companies concerned was necessary in order to 
restore the tares to a more reasonable basis. ‘The directors have 
p:easure in stating that throughout the half-year the working 
of the electrical plant and machinery has given every satisfac- 
tion, and that the current is being рош at a very low cost 
per unit. The accounts show that the company now has the fol- 
lowing rolling stock for electric traction :—10 locomotives, 102 
third-class motor coaches, 76 first-class, 20 composite, and 96 
third-class trailer coaches; 4 third-class converted compartment 
motor coaches and 4 first-class, 4 composite and 10 third-class con- 
verted compartment trailer coaches. The train mileage run by 
electric passenger trains during the half-year was 880,132. The 
electrical renewal and depreciation fund stands at £24,000. 

SHANGHAI ELECTRIC CONSTRUCTION CO.—The report 
for the eighteen months ended May 3lst last records satisfac- 
tory progress with the construction of the tramways. The per- 
manent why is complete, with the exception of a few places 
where special points and crossings are required. The overhead 
work is in a similarly advanced state, and the work of laying 
the cables is also nearing completion. Several of the cars have 
already been shipped, and it is expected that the remainder 
will be available in time to reach Shanghai not later than 
October next. It appears probable that the whole of the 
undertaking will be ready by October next, the date fixed by 
the tramway concession. It will, however, be impracticable to 
provide a-through service over the whole of the system by that 
date, as the reconstruction of certain bridges by the Shanghai 
Municipal Council will not be finished until December. The 
track lies almost equally on the north and south sides of the 
Soochow Creek, and is connected by the bridges in question, so 
that each portion of the system can be separately operated for 
a time. ‘The Council, also, will not be ready to supply power 
until November; and regret is expressed at the delay on the 
part of the Council. On the advice of the engineers and of 
the agents in Shanghai the Board decided to purchase addi- 
tional land adjoining the site provided for the car-shed by the 
contractors, and also to improve the tramway system Ьу 
doubling the track in certain of the more important thorough- 
fares, with a view to accelerating the service. This additional 
expenditure was not provided for by the issue of shares which 
was made in December, 1905, and the directors intend to 
borrow about £30,000 to pay for the additions mentioned. In 
accordance with an intimation contained in the notice of the 
fina! call, it is proposed that steps should at once be taken for 
splitting each of the existing shares of £1,000 each in 100 shares 
of £10 each. 

At the meeting on Thursday, the reports and accounts were 
adopted. 

IHE CITY OF LONDON ELECTRIC LIGHTING CO.—The 
interim report for the half-vear to June, 1907, shows that there 
were then connected to the mains the equivalent of 946,986 
8 с.р. lamps, the consumers numbering 12,255. In addition to 
the lamps connected, there were 45.991 awaiting connection on 
compietion of the consumers’ wiring, delivery of motors, &c., 
as compared with 30,014 on June 27th, 1906. ‘The net 
revenue amounted to £60,331, to which has to be added 
£20.621 brought forward from last account. The lamps con- 
n«ted show a net increase of 46,708 during the six months. 
This increase is again chiefly due to the additional connections 
fur motive power. Both the gross revenue and net revenue are 
larger than for the same period in any previous уеаг. · This 
result is mainly attributable to the increase in the number 
of units sold, especially for power purposes, the total sale having 
been 11.856,427 umits for the half-vear to June, 1907, as com- 
pared with 11,143,662 units for the corresponding period of 
196. The 1906 figures included 662.210 units given as a tem- 
porary supply to the London County Council Tramways, which 
supply ceased in May of that vear. After payment of interest 
on the first and second debenture stocks and loans, the net. 
revenue for the first six months of 1907 (including the amount 
of £20,621 brought forward from 1906) is estimated, subject 
to adjustment, to be about £80,952 available for depreciation, 
teserve, replacements, any special charges, and dividends on the 
preference and ordinary shares, &c. Reference is made in the 
report both to the London County Council Electric Supply Bill 
197), and the London Electrical Supply Companies Bill (1907). 
The directors have declared dividends of 6s. per share on the 
preference. shares, and 5s. ver share on the от пагу shares. 

UNITED RIVER PLATE TELEPHONE CO.— The directors' 
report shows that the gross receipts for the year were £216.204, 
as against £181,085 for last vear. Deducting debenture in- 
terest, dividend on preference shares, and interim dividend on 
crdinary shares, and adding interest on investments, transfer 
fers, &c., there remains a profit of £61,995, to which is added 
22.076 brought forward from the previous account, making 
a nct balance of £64,070. After putting aside £25.000 for 
renewal of plant and transferring £10.0C0 to the reserve fund, 
the directors recommend that a final] dividend of 5 per cent. 


be paid upon the ordinary share capital, making, with the 
interim dividend paid December 315% last, a return of 8 per 
cent. for the year, free of income-tax, and that a balance of 
£4,070 be carried forward. The directors have found it advis- 
able to avail themselves of the powers for increasing the deben- 
ture capital granted by the shareholders. This necessitated. the 
redemption of the five per cent. debenture stock, which was paid 
off on lst inst., under the terms of the issue. At the meeting 
on Tuesday the report was adopted. 


MISCELLANEOUS CITY NOTES 


ELECTRICAL DISTRIBUTION OF YORKSHIRE.— This 
company, which is working in conjunction with the Yorkshire 
Electric Power Co., in that it has secured several provisional 
orders for small towns in the area of the latter company, which 
will be supplied in bulk, will be shortly issuing a prospectus. 


HOBARI ELECTRIC TRAMWAY CO.—A dividend of five 
per cent. has been declared. 
KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 


LIGHTING CO.—An interim of 5 per cent. on the ordinary 
shares for the half-year to June 30th. 

LONDON STREET TRAMWAYS CO.—An interim dividend 
of two shillings per share has been declared. 

ST. JAMES'S AND PALL MALI. ELECTRIC LIGHT CO. 
—An interim dividend for the half-year to June 30th, at the 
rate of 10 per cent. on the ordinary shares, has been declared. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE 
CO.—An interim dividend of 12s. per share has been declared. 


Proposed Line between Berlin and St.  Petersburg.— The 
Engineer reports that a project is on foot for organising 
a new transportation line between Berlin and St. Petersburg, 
in which electric traction will figure to a large extent. This 
consists in running an electric railway between Stockholm and 
a port lying on the south coast of Sweden, for instance, Trolle- 
berg, and a steam ferry between the latter port and Sassnitz 
on the German coast, passing by the island of Rügen. From 
the German port there would be an electric railroad leading 
to Berlin. Ofi the other hand, a steam ferry line would be 
established between Stockholm and the port of Abo, in Finland, 
from whence an electric railway would pass to St. Petersburg. 


The New Patent Bill.—4A letter was published in The Times 
last Thursday, signed by Sir William Crookes, Mr. Horace 
Darwin, Dr. H. E. Hele Shaw, Sir William Ramsay, Mr. A. G. 
Salaman, Mr. James Swinburne, F.R.S., and Sir John J. 
Thornycroft, calling attention to the following proviso which is 
to be added to subsection (6) of Section 1 of the Patents Act, 
1902 :—'' Provided that the Comptroller, if satisfied that the 
invention claimed has been wholly claimed or described in any 
specification to which the investigation has extended, may, in 
lieu of requiring references to be made in the applicant's specifi- 
cation as aforesaid, refuse to grant a patent." The writers of 
the letter regard this adoption, which will be made under 
Clause 7 of the new Patent Bill now before Parliament, as most 
dangerous and undesirable in the public interest, and express the 
hope that it will be eliminated before the Bill becomes law. 
They point out that under subsection (6) of section 1 of the 
Patents Act, 1902, which was the outcome of careful inquiry 
and report by a strong Departmental Committee, including Sir 
Edward Fry (chairman), Lord Alverstone, and Lord Justice 
Fletcher Moulton, the Comptroller already has, and exercises, 
power to require specific reference to be made in the applicant's 
specification (by way of notice to the public) to any prior specifi 
cation which in the Coniptrollers opinion anticipates the inven- 
tion claimed by the applicant. It is, therefore, quite impossible 
for an applicant to deceive the public as to the novelty of his 
invention, or to conceal from the public any alleged anticipation 
If the invention be really anticipated, the apphcant's specifica- 
tion will itself at once condemn his patent, and the grant can 
do no harm. But whether or not the invention described and 
claimed by an applicant is wholly anticipated is essentially a 
matter of opinion. Experience shows that a man looking at a 
publication some vears old, when he has an invention before 
him, reads that publication in a very different spirit from that 
in which he would read it 1f he had not known of the invention 
then before him; and it is not an uncommon thing for an 
examining oflicial to interpret as an anticipation that which is 
no real anticipation. In the High Court of Justice it requires 
the most profound judicial heads, often, to distinguish what is 
anticipation and what is not. The proposed practice, it is 
alleged, would place those seeking British patents at a disad- 
vantage as compared with those seeking patents in other im- 
portant manufacturing countries, such as France, Belgium, and 
Switzerland, where applicants are allowed to take patents at 
their own risk, and the United States of America, where the 
inventor is allowed, without prejudice to the rights, to use his 
invention for a considerable time before applving for a patent, 
and, therefore, stands a better chance of differentiating his 
invention from alleged anticipations; and where, also, if the 
examiner regards the invention as anticipated, the applicant can 
appeal to the Board of Examiners-in-Chief, and from them to 
the Commissioner, and from him to the Supreme Court of the 
District of. Columbia. 
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MISCELLANEOUS BUSINESS NOTES 


DISSOLUTIONS OF PARTNERSHIPS.—The partnership 
between G. F. D. Campbell, 8. T. Isherwood, and J. A. G. 
Williams, carrying on business as electrical engineers as Camp- 
bell and Isherwood, at Raleigh Street, Bootle, Lancs., has been 
dissolved. The business will be continued under the old name 
by G. F. D. Campbell and J. A. G. Williams. 

FOSTER AND CO.—Mr. David Alexander, 43 Mains Street, 
Waterloo Street, Glasgow, has been appointed sole agent in 
Scotland to Messrs. Foster and Co., arc lamp makers, Wimble- 
dcn. 

GILBERT ARC LAMP CO.—Mr. Н. G. Barrett, of 209 Hope 
Street, Glasgow, has been appointed agent in Scotland for the 
Gilbert Arc Lamp Co.'s enclosed and open type arc lamps, tlame 
lamps, raising gear, transiormers, &c., &c. 

LIQUIDATIONS, BANKRUPTCIES, AND WINDINGS-UP. 
—The Chatham and Rochester District Electric Lighting Co. 
is to be wound up voluntarily. Mr. C. T. Smith, Violet Hill, 
Borstal Road, Rochester, is liquidator, to whom all claims should 
be sent by August 16th. | à 

May-Oatway Fire Appliances, Ltd., is to be wound up volun- 
tarily, and a new company formed. Mr. E. W. Elliott, of 24 
and 26 Paul Street, Finsbury, London, and Mr. C. A. Under- 
wood, of Threadneedle House, London, E.C., are liquidators. 

The De Forest Wireless Telegraph Syndicate is to be wound 
up voluntarily. Mr. W. L. Davis, 601 Salisbury House, London 
Wall, London, E.C., to whom all claims should be sent not 
later than August 518. | 

A petition has been filed by Ernest Bohm, electric lamp 
manufacturer, 5 Boxworth Road, Barnsbury, London. The first 
meeting of creditors will be held at 11 a.m. on Monday at 
Bankruptcy Buildings, Carey Street, London. Тһе public 
examination is fixed for August 27th. 

The last day for receiving proofs in the bankruptcy of G. A. 
Benton, electrical engineer, of Hatherton House, Shareshill, 
Stafford, is August 3rd. The trustee is Mr. S. W. Page, 50 
Lichfield Street, Wolverhampton. 

GREAT EASTERN RAILWAY CO.—We have received an 
advance copy of the Great Eastern Railway Co.'s new illustrated 
* Tourist Guide to the Continent," which is published at the 
price of 6d. A practical feature of the Guide is a series or 
Continental maps. 

PARTNERSHIP.—Messrs. Tayler and Company, mica mer- 
chants and manufacturers, of 40 Hatton Garden, London, E.C., 
have taken into partnership Mr. John Frederick Podger, who has 
been connected with the mica industry for many years. 


PERSONAL.—Mr. H. C. Palmer has recently resigned his 
position as advertising manager to the General Electric Co., 
and will in future take an active part in the management of the 
newly-formed Clifford Palmer Co., specialists in advertising and 
printers and compilers of trade catalogues and advertising 
literature. 

Mr. C. H. Rosoman has resigned his position with the 
British Thomson-Houston Co., Ltd.. Rugby, and has joined the 
firm of W. F. Jones and Co.. manufacturers of switchgear, of 
Dacre House, Victoria Street, Westminster, S.W. 


Electric Power for Rolling Mills.—An extensive electrical 
equipment has just recently been completed at one ot the rolling 
stock mills of the Motherwell Iron and Steel Company. The 
plant, supplied and erected by the Electrical Company, consists 
chiefly of two trains, namely: the roughing and finishing mill, 
driven by one motor direct coupled ; and the hard rolls, driven 
by one motor by means of belt. 'The current will be taken from 
the Clyde Valley power station, the supply being three-phase 
current at 2,000 volts, 25 cycles, and at 400 volts, 25 cycles. 
Both trains are to run continuously in one direction, and for 
the roughing and finishing mill a motor having a normal output 
of 500 h.p. at 140-110 r.p.m. 2,C00 volts, 25 periods, is supplied. 
The hard rolls are driven by a motor having a normal output 
of 150 h.p., at 485 r.p.m., 25 periods. The material rolled will 
be iron and mild steel. Squares 3 in. up to 6 in., and flat piles 
from 5 in. by 3 in. to 12 in. by 5 in., are to be fed into the 
roughing rolls and rolled into angle-rod iron, strips, tees, and 
channels. The output of the mills will be about 25 to 50 tons 
per 12 hours, according to the material rolled. For starting and 
controlling the motors special liquid starters with automatic slip 
regulators and switch-cases with the necessary instruments are 
provided. In addition to these two rolling mill motors, seven 
small motors for auxiliary machines are installed for 400 volts, 
25 cycles. The motors and a lighting transformer, which trans- 
forms the current from 400 volts down to 115, are connected to 
a main distribution board, which is placed in a room under- 
ground. The connections consist entirely of underground iron- 
armoured Jead-covered three-core cable, with the exception of 


those for the live rollers and lighting, which are running over- 
hea‘. 


NEW COMPANIES 


ASSOCIATED BATTERY CO.—Registered with a capital ot 
£25,000 to acquire the business of the Amalgamated Dry Bat- 
teries, Ltd. No initial public issue. Registered offices, 16 and 
17 Devonshire Square, London, E.C. 

BIRMINGHAM ELECTRICAL CASE CO.—Registered, with 
a capital of £1,000, to acquire the business carried on by E. 
Bennett as an electrical case-maker at Birmingham. No initial 
public issue. Registered ottices, 109 Unett Street, Birmingham. 

BROADSTONE.—Registered with a capital of £1,000, in 
£1 shares, to acquire the Fleetwood and District Electric Light 
and Power Syndicate Ltd.; to take a transfer of the Fleetwood 
Electric Lighting Order, 1890; to act as undertakers under the 
Electric Lighting Acts, 1882 and 1888, and the Electric Light- 
ing (Clauses) Act, 1899; and to carry on the business ot an 
electric light and power company generally. No initial public 
issue. Registered ottice, 107 Cannon-street, E.C. 

ELECTRICAL SECURITIES TRUST.—Registered with a 
capital of £200,000, to carry on the business of an investinent 
trust company, and to enter into agreements with Messrs. Bruce, 
Peebles and Co., and the Electrical Conversion Syndicate. No 
initial public issue. Registered address, 43, Charlotte Square, 
Edinburgh. 

ENERGIE ELECTRIQUE DU NORD DE LA FRANCE.— 
L'Industrie Electrique announces the formation of a new company 
with headquarters in Paris, called the ‘‘ Energie électrique du 
Хота de la France." The capital is fixed at £60,000, in 6,000 
ten-pound shares. The life of the company is 99 years, and it 
рое to carry on the business of electrical undertakers in the 

roadest sense of the word. The founders are MM. Alexandre 
Giros and Louis Loucheur, of Paris, in which city the company 
will have its offices at 9 Rue Bonaparte. 

HENDON ELECTRIC SUPPLY.—Registered with a capital of 
£50,000 in £5 shares, to adopt an agreement with the Electric 
Supply Corporation, Ltd., and Messrs. Crompton and Co., Ltd., 
and to carry on the business of an electric light and power com- 

any. No initial public issue. Registered offices: Salisbury 

ouse, London Wall, E.C. 

MISSENDEN AND DISTRICT ELECTRIC LIGHT AND 
POWER.—Registered with a capital of £1,000, for the purposes 
of supplying electricity in Great Missenden. Registered offices : 
High Street, Amersham. 

PYRENEES ELECTRICAL SOCIETY.—Registered with a 
capital of 260.000 to promote, construct, equip, maintain, work, 
and contro] tramways, railways, motor ways, telegraphs, tele- 
phones, cables, electric lighting and power supply works, &c. 
No initial public issue. Registered оћсеѕ, Parliament Mansions, 
Victoria Street, Westminster. 

SIMPLEX INDUSTRIAL PRODUCER GAS PLANTS.— 
Formed with a capital of £600 in £1 shares, to acquire certain 
inventions relating to gas producer plants, and to adopt an 
agreement with C. H. Schill, G. S. Avevard, A. Denton, and 
B. R. Rowland. No initial public issue. Registered oflices : 78 
King Street, Manchester. 

SUNLIGHT AND SAFETY LAMP CO.— Registered with a 
capital of £50.0C0 in £1 shares to acquire the business of the 
Sunlight and Safety Lamp Co., and carry on the manufacture 
of electric and other lamps. ; 

SWITCH ELECTRIC LAMPS.---This company has been 
formed with a capital of £15.000 to take over certain patents 
and rights relating. to a variable candle-power incandescent 
electric lamp, made by Atkinson’s Patents, Ltd. No initial 
public issue. Registered оћсез, 14 Devonshire Square, E.C. 

WESTERN ELECTRIC CO. (AUSTRALIA).—This company 
has been registered with a capital of £2.0C0 in £1 shares to 
carry on in Australia the business of dealers in all kinds of 
electrical machinery. No initial public issue. Registered offices, 
171 Queen Victoria Street, London. E.C. 

WIRELESS TELEPHONY (ENTERTAINMENTS) CO.—-Re- 
gistered with a capital of £1.500 in £1 shares, to adopt an 
agreement with F. E. Brown and H. F. Rogers. No initial public 
issue. Registered Offices, 4 International Exchange, Edmund 
Street, Birmingham. 

WRIGHT AND WOOD.—Registered with a capital of £12,000 
to carry on business as manufacturing electrical and mechanical 
engineers. Registered offices: 14 Serjeant’s Inn, London, E.C. 


Libel Action by Electrical Engineer.--In the Court of Appeal 
on Monday, judgment was delivered in the case of Lynch v. 
Macartney, McElroy and Co. The plaintiff brought the action 
avainst the defendants to recover damaves for an alleged libellous 
advertisement published in а Maltese newspaper. The trial 
resulted in a verdict for the plaintiff for £250 damages (ELEc- 
TRICAL ENGINEERING, Vol. 1., p. 780). Lord Justice Kennet 
said that the learned judge was right in leaving the question of 
libel or no libel to the jury, but that the damages awarded 
by the jury were grossly excessive. There was no evidence of 
actual malice on the part of the defendants. In the circum- 
stances the case must be put down for a new trial. Mr. MeCall, 
K.C., subsequently stated that to avoid the expense of а new 
trial he had, on behalf of the plaintiff, agreed to accept £56 
in settlement.and tne costs of the trial. 
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SUMMARY 


A LETTER from Mr. К. EnGcUMBE answers some 
questions put to him by Mr. Haypn T. Harrison in 
some recent correspondence arising out of Mr. 
EpGcuMBE'S article on the comparison of street illu- 
mination. A correspondent whose initials are A. E. G. 
writes regarding the defects in some commercial 
switchgear complained of by Mr. G. S. Ram in the 
recent report on electrical accidents. (Page 160.) 


THE meeting of the British Association at Leicester 
commenced yesterday with the reading of Sir Davin 
GILL’s presidential address. This was mainly devoted 
to astronomy, but several subjects of electrical interest 
will be discussed in the engineering section, of which 
Prof. Siuvanus P. Тномрѕом is president, and in the 
section devoted to mathematies and physical science. 
A full report of the meeting, by our Special Corre- 
pondent, will appear in our next issue. (Page 160.) 


EXPERIMENTS are to be made at the Royal Botanical 
Society's Gardens on the application of electricity in 
the assistance of plant growth. A suction gas plant 
is being put down, which will supply current to arc 
lamps in the glass-houses, and in addition will work 
an electrostatic machine for charging to a high poten- 
tial wires placed in the proximity of plants. The 
jacket water will be used to heat the houses, and it 
will also be ascertained whether the exhaust gases can 
be made to have a beneficial effect on the plants when 
mixed with the atmosphere surrounding them, and 
whether the ammonia and sulphur compounds separated 
from the fuel before combustion in the engine have 
a value as fertilisers. (Page 161.) 


AT the annual meeting of the South Wales Electrical 
Power Distribution Co. on Saturday, a new board of 
directors was elected, including Mr. W. L. MADGEN 
and Mr. T. CALLENDER. Mr. W. A. CHAMEN remains 
manager and engineer under the new arrangement with 
the consumers’ company. (Page 162.) 

Durtinc the coming winter a display of electric 
street lighting is to be made in certain streets in 
the City of London by the City of London Electric 


Lighting Company and the Charing Cross, West 
End, and City Electricity Supply Co. Both com- 


panies will employ flame arc lamps, and the latter 
proposes lamps in the centre of the street suspended 
by cross wires. This matter was briefly mentioned in 
our last issue, and we now publish some further parti- 
culars. (Page 163.) 


THE report and accounts for the Lincoln Corporation 
Tramways, which is the only line working on the 
“G. B.” surface contact system, show working ex- 
penses of 6:6984. per car mile, not including capital 
charges, a figure which is brought up to 11:112d. per 
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car mile by the inclusion of all capital costs. The 
line is less than two miles in length, and the car 
mileage is smaller than for any other municipal train- 
way system in the country. (Page 163.) 

Tae British Thomson-Houston Co. have patented a 
new form of current collecting device for overhead 
electric railways. ^ Gontact is made with the trolley 
wire by a number of bars, and a means of adjustment 
is provided at right angles to the trolley wire, so that 
as the grooves are worn into the bars they can be 
broken up, and the wear can thus be distributed over 
the whole surface. (Page 164.) 

Mr. G. ByxG, presiding at the meeting of the 
General Electric Co. on Friday, made a strong com- 
plaint against our system of free imports, and charac- 
terised it as increasing the cost of manufacture. (Page 
164.) 

IN а report upon proposals for exténding the 
London County Council tramway system, the High- 
ways Committee recommend application to Parliament 
next session for a number of connecting lines, both 
in the North and South of London. Only two of the 
schemes involve any considerable extensions, and they 
are for the purpose of linking-up existing or authorised 
tramways at Forest Hill and Norwood with the Crystal 
Palace. These lines, and also a connecting line in 
the Lea Bridge Road, are proposed to be constructed 
upon the overhead system. It is also recommended 
that application be made to Parliament for the 
removal of the restriction that the overhead system 
of traction shall not be used on the authorised tram- 
ways from Hammersmith Broadway to Putney. The 
capital cost involved by the report is £301,000, in- 
cluding £122,000, the gross cost of street widenings. 
(Page 165.) 

Mr. W. J. Davy has patented a gravity feed arc 
lamp in which the lower ends of the carbon rods rest 
on stops. In this type of lamp, the trouble has 
hitherto been that the carbons burn to a tapering 
form, so that they have a tendency to slip down past 
the stops further than they should. This is overcome 
bv the use of a shield surrounding the carbons above 
the arc, which limits the amount of air admitted, 
and causes the formation of a layer of burnt gases 
around the parts of the carbons immediately above 
the are, thus preventing them from being attacked 
above the burning points. (Page 167.) 

A NUMBER of difficulties had to be surmounted in 
the construction of the transmission line from Niagara 
to Buffalo. The most interesting part of the line is 
the long span (2,200 ft.) crossing the Niagara River, 
where aluminium cables are used. Special precau- 
tions are taken to provide a certain amount of elas- 
ticity in the attachment of the ends of the span, and 
to minimise the harmful effect of vibration upon the 
metal. (Page 168.) 

THE generating-station which the Great Western 
Railway has established at Park Royal is equipped 
with a large number of three-phase alternators of mod- 
erate size driven by reciprocating engines. Current 
generated here at 6,300 volts is fed to three sub- 
stations, where motor converters of the ‘‘ cascade " 
tvpe supply the track at 600 volts continuous current. 
Large batteries controlled by automatic reversible 
boosters are employed at the sub-stations. The station 
supplies current for traction purposes to the Hammer- 
smith and City Railway, with its branch to Uxbridge 
Road, and the company’s own additional lines between 
Bishop's Road and Westbourne Park. It also provides 
for the lighting and power needs of Paddington Station 
and the rest of the Company’s system within the 
London district. The rolling stock is generally similar 
to the latest types adopted by the Metropolitan 
Railway. (Page 169.) 

A SHORT article describes the main features of the 
Paterson Water-Softening Plant for use with large 


in several respects a pioneer movement. 


boiler plants, in which a regular mixture of reagents 
in proper proportions is automatically ensured. (Page 
185. 

UNDER electrochemistry are given some interesting 
particulars of the electrolytic manufacture of disinfec- 
tant carried on at Poplar, taken from Mr. F. W. ALEX- 
ANDER's report for 1906. The process has been car- 
ried on with great suecess, and may be said to have 
quite emerged from the experimental stage.  Atten- 
tion is also called to & French patent of H. MENNICKE 
and O. STEINER dealing with the electrolytic refining 
of tin. A platinum resistance furnace upon which 
Mr. S. A. Tucker recently read a paper before the 
American Chemical Society is also described, and a 
note is given on a new form of electric pyrometer for 
measuring the temperature of molten metals designed 


by Prof. W. H. Вовѕтлг. (Page 186.) 
Unpver Electrical Science appear notes on the 
thermo-electric detectors recently introduced into 


wireless telegraphy, on the problem of the real 
chemical nature of the emanation from radium, and 
on the theory of ‘‘ cross-talk,’’ due to induction be- 
tween neighbouring telephone wires. In the papers 
abstracted in the Continental section, Haca describes 
a new experiment illustrating the selective absorp- 
tion of Röntgen rays; DUucRETET describes a new 
wireless receiver for rapid tuning; GILDEMEISTER in- 
vestigates the time required for magnetism to dis- 
appear after breaking the magnetising current. (Pave 
186.) 

SEVERAL interesting patents were published last 
Thursday, in addition to the arc lamp and current 
collector specifications referred to above. A number 
relate to dynamo and transformer design. PIEPER has 
taken out two rather broad patents in connection with 
“© auto-mixte °’ motor-cars, STOTHERT and PrirT have 
devised a method of reducing the energy wasted in 
crane brake magnets, and a new primary cell is de- 
scribed. Two important patents in connection with 
the Dürr water-tube boiler, and three others cf 
mechanical engineering interest, will expire during the 
current week. (Page 187.) 

LocaL Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
Notes, Companies’ Meetings and Reports, and our Stock 
and Share List will be found on pages 189 to 198. 


By the courtesy and with the assistance of Messrs. 
KENNEDY and JENKINS and the Company’s officials, we 
are enabled to publish in this issue a description of the 
new installation of the Great Western Railway for the 
supply of its London district, which has a more varied 
interest than attaches to the majority of such descrip- 
tions. When the Great Western erected a station 
at Paddington in 1881, under the advice of the late 
J. E. H. Gordon, it committed itself to electric light- 
ing in а thorough and complete fashion, providing a 
generating plant of & substantial and permanent char- 
acter, and supplying lighting of all kinds from the 
one source. At the time this was a bold action, and 
Although 
railway terminus lighting was in use at sevfral London 
stations some years earlier, the steam plant and build- 
ings were of a semi-portable, or somewhat temporary 
character. The Paddington installation will be best 
remembered by the two-phase Gordon alternators of . 
the then enormous capacity of 300 kw. each. The 
two phases were used to supply different circuits, so 
that the supply was single-phase. The polyphase 
motor was not then known, or some power distribution 
might have been tried. The two-phase feature of the 
machines is said to have formed no part of the original 
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design, but resulted from trial runs, when the division 
of the armature winding into two circuits gave im- 
proved efficiency. There were other points of con- 
siderable interest about these machines, which may 


possibly be elucidated by complete tests, now that they ` 


are relieved of their duty and still workable. We be- 
lieve that no replica of these historic alternators was 
built. Whatever criticism might now be passed upon 
them by our better knowledge, they have done their 
work for nearly 23 years, which is a very fair justi- 
fication of their designer and purchasers. This 
purely lighting plant now gives way to a general supply 
system covering lighting, power supply, and traction, 
available in every form likely to be required, and over 
a very large area. Like the original system, the new one 
presents several differences from the present fashion 
able equipment of large power supplies, particularly 
as regards the generating station. Several of these 
are mentioned in our article, and the probable reasons 
for such differences suggested. Whatever the merits 
of each partieular point in thé design, it will be clear 
that the whole scheme has been well thought out to 
fit the special conditions and requirements of the case, 
as they presented themselves to the engineers. This 
is particularly shown by the elaborate care taken to 
guard the reliability of the general lighting supply, & 
vital matter in the terminal premises of a great rail- 
way. And ihe matter of economy has been similarly 
studied, with regard to total economy, which is not 
the same thing as the highest attainable thermo- 
dynamic efficiency. Whether the judgment on every 
point is right or wrong may occasion much difference 
of opinion. The matter which we are most inclined to 
criticise is the large number and small individual capa- 
city of the main generating sets. While this is 
favourable to the maintenance of a high running plant 
load factor, and in some degree to reliability of supply, 
the Great Western Railway may see fit to inform the 
professional public at some future date, by the pub- 
lication of working expenses, whether the advantages 
will adequately compensate for the higher running 
costs to be anticipated. A still more useful indication 
will be the design of the second station, which, we 
hope, will be needed to supplement the first one at 
Park Royal, in the course of a very few years. 


и 


А CORRESPONDENT who knows something about elec- 
tric meters informs us that he saw two men on the 
top of & motor 'bus, carrying four meters, slung in 
pairs over their shoulders. The ‘bus stopped with a 
jerk as they were rising from their seats, and the 
meters were knocked against each other and against 
the seats. Were these meters on the way from the 
stores to the consumers’ houses; were they, on the 
other hand, on the way from complaining consumers 
to the test-room; or had they been carefully tested 
after complaint, and were being returned to the con- 
sumers? In any case, the last test to which they had 
been subjected before this rough passage must have 
lost its value. A strong cast-iron case would stand 
such treatment as this, without perhaps showing а 
scratch, but the spindles, jewels and magnet adjust- 
ments would certainly suffer. 'The incident suggests 
that cases of thin tin or zinc, with a rather brittle 
enamel, would be better than a more substantial one. 
If the unfortunate meter were sent back in disgrace 


ENGINEERING 


159 


to the maker, it would then, at all events, tell & tale 


of the treatment it had received. 
—————Áfbp  ————— 


MARKET gardeners can hardly be considered as 
engineers, although they undoubtedly “© direct the 
Great Sources of Power in Nature for the use and 
convenience of man, as the means of production . . . 
both for external and internal trade . . .’’—words 
used in the definition of a civil engineer given by 
the Charter of the Institution of Civil Engineers. 
Neither can it be said that their studies or interests 
extend to branches of physical science not obviously 
connected with their particular trade. Thus it hap- 
pens that, although it has been known for many years 
that the applications of electricity can be made to 
have a stimulating effect upon plant growth, very few 
experimental investigations have been made on the 
subject upon a scale sufficiently large to give results 
applicable to trade purposes. Years ago, Sir WILLIAM 
SIEMENS found that the light from the electric arc ap 
proached so nearly to that of the sun in its chemical pro- 
perties that by its means the activity of plant growth 
could be extended past the hours of daylight. The 
late Prof. LEMSTRÓM made valuable observations on 
the effect of wires charged to a high potential, and 
stretched above growing plants, and he published 
actual figures showing the benefits derived in the case 
of certain fruits, vegetables, and, cereals. More re- 
cently similar experiments to Lemstróm's have been 
conducted actually on an industrial scale, and with 
some success by Mr. J. E. Newman at Evesham in 
Gloucestershire, but such experiments must of neces- 
sity be extremely slow, as each test takes a year for 
its completion, and full quantitative results have not 
yet been published. In these cireumstances it ia 
pleasant news that the Royal Botanical Society have 
taken the matter up, and that an experimental plant 
is being erected at their gardens. From a paper 
read by Mr. B. H. Тнуліте before the Society it is 
seen that tests are to be made, both on the effect of 
rays from the are, in continuation of Sir William 
Siemens’ experiments, and also in the direction 
initiated by Prof. Lemstrom. Large market gardens 
are, as a rule, at places fairly distant from sources of 
electricity supply, and the suggestion has been made 
by Mr. Tuwalte that the bye-products of the genera- 
tion of electrical energy by suction gas plant can be 
employed to advantage on the site of the experiments, 
thus increasing the commercial efficiency of the process 
While we cannot subscribe to all the theoretical ex- 
planations given by Mr. TmnwairE in his paper, we 
cordially welcome the series of experiments that are 
being undertaken at the Botanical Gardens, and we 
look forward to valuable results being obtained, which 
may advance the science of horticulture to a consider- 
able extent. In the meantime, we should welcome 
some supplementary investigations of a more purely 
physical nature, to ascertain whether the effects ob- 
served by Lemstróm are due, as he has thought. to 
the formation of nitrates by clectric discharges in the 
atmosphere surrounding the plants, or to an electro- 
mechanical action, possibly somewhat in the nature of 
electric osmosis, as has been suggested by others. If 
this were ascertained, it would assist those who are 
carrying out the industrial experiments, in enabling 
them to arrive at the most effective design and ar- 
rangement of the apparatus. 
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CORRESPONDENCE 


THE COMPARISON OF STREET ILLUMINATION. 
To the Editor of ELECTRICAL ENGINEERING. 


Sir,—I am gratified to see from Mr. Harrison's 
letter in your issue of July 25th, that he agrees with 
me that it is the horizontal illumination which should 
be recorded, and I can reassure him on one point, 
namely, that all the measurements recorded in my 
article were actually made on a horizontal screen, 
and were not ‘‘ hypothetical figures,’’ as he seems to 
suggest. His proposal to take measurements on a 
45° screen, and to subsequently reduce them to the 
horizontal by adding the illuminations derived from the 
various lamps, is, in such a street as Whitehall or 
Kingsway, practically impossible, owing to the fact 
that light from more than one lamp would always 
be falling on the screen, and that the rays from them 
would meet the screen at different angles. I may add 
that in no case did I find any difficulty in obtaining 
concordant results, even down to the very lowest illu- 
minations met with. I venture to think that the fact 
that Mr. Harrison does find difficulty in making these 
measurements goes a long way towards proving my 
contention that the photometer I was using is more 
sensitive at low illuminations than the Flicker pattern 
used by him. 

Mr. Harrison also, I am pleased to notice, agrees 
with my suggestion that “a photometer to be really 
serviceable should have a screen which can be set 
at any angle’’; and that he, in fact, regards such 
an instrument as “‘ideal.’’ I had at first the same 
fears as regards the variable resistance of leads, &c., 
but they proved to be quite groundless. 

Regarding Mr. Harrison’s three questions, I would 
answer the first in the affirmative; but this only goes 
to prove my contention that the mean illumination, and 
not the minimum, is the true criterion. 

The answer to the second question must be a matter 
of opinion; if my own opinion be asked, my un- 
hesitating reply is '' No.’ 

As to the third question, shop lighting was carefully 
eliminated, in the case of Oxford Street, the tests 
being made on a bank holiday. The roadway in 
Kingsway is certainly not ''nearly twice the width ” 
of Oxford Street; the difference amounts, I believe, to 
about 15 per cent. I do not quite see what the cost 
per post has to do with the question, but if the 
charges per mean candle-foot per yard of street were 
compared, the cost of lighting Oxford Street would be 
found to be about & quarter that of Kingsway. 

Yours faithfully, 
KENELM EDGCUMBE. 
87 Victoria Street, 
July 29th, 1907. 
———— Áü] — ——— 
DEFECTIVE SWITCHGEAR. 
To the Editor of ErrcrRiCAL ENGINEERING. 

SiR,—In your issue of 18th inst., the report by Mr. G. Scott 
Ram to the Home Осе on accidents due to electrical causes 
provides endless matter for the consideration of manufacturers 
and users of electrical appliances, and as a manufacturer's en- 
gineer, this report cannot be passed without some comment. 

The use of “cheap and flimsy” switchgear is largely blamed 
for a proportion of the accidents, and until some standard of 
quality and dimensions is compulsory, such accidents are likelv 
to continue. The manufacturer unfortunately cannot compel 
the contractor or user to limit the use of switchgear to the 
capacity and voltage for which it was designed, and a large 
amount of deterioration of switches is traceable to overrunning. 
Motors, too, are so frequently overloaded that it is quite a 
novelty to find them occasionally underloaded, and starters 
are used which were originaily designed for smaller powers. 

A particular defect in the design of many knives is in the 
arrangement of the steady pins, primarily intended to prevent 
rotation of the contacts, which bring about one of the com- 
plaints mentioned by Mr. Ram in his report. As usually ar- 
ranged, these pins are usually inserted into the contact block 


from the under-side, with the result that an impracticable 
amount of skill is demanded in fitting such switches on a switch- 
board slab. The result is that most switches can be rotated 
slightly when the back nut is slack, and the blades then no 
longer enter the jaws in correct alignment. It is an element 
in engineering fitting that steady pins should always be inserted 
after the parts are secured in alignment, and switchgear should 
be so designed that all such steady pins are inserted from the 
front after alignment, thus securing rotative rigidity. 

Mention is made in the report of the absence of covers on 
guards as a defect in switchgear, but it is by no means certain 
that a cover is a safeguard unless it is earthed and apparently 
needlessly large, otherwise it is comparatively easy to arrange 
circuit conditions which will cause a flash over a wide and 
apparently safe gap. 

The use of motor starters too small for their work is referred 
to, and there is no doubt that many so-called defects are due 
to the same, coupled with ignorant and improper usage. Few 
firms publish the amount of data necessary to enable the user 
or contractor to determine the suitability or otherwise of the 
apparatus concerned. 

The use of unsatisfactory fuses, particularly open type, 
accounts for a large proportion of accidents, and until regula- 
tions exist prohibiting the use of open fuses, or even enclosed 
fuses of a type which are dangerous to handle, accidents will 
continue. In many enclosed fuses the end caps are so arranged 
that the fuses cannot be handled on the contacts without the 
risk of serious personal injury, and it is obviously wrong to 
provide safety in fuse snutling at the expense of the personal 
factor. Even many fuses of the porcelain handle type do not 
provide the necessary safety for handling, owing to the absence 
of wide cheeks and insutticient length of handle. 

The fatalities and accidents due to use of portable apparatus 
are alarming, and point to the urgent necessity of regulations 
for earthing all such by means of three wire tlexibles. 

The arc lamp fatality suggests the compulsory use of “соп. 
tact gear’’ which automatically isolates the lamp entirely when 
lowered for trimming, irrespective of switchgear. Several good 
forms now exist which provide absolute immunity from acci- 
dents, and at the same time secure a more tempting advantage 
in economy in trimming. 

In regard to the prevention of accidents generally, one may 
be permitted to ask: Is not too much sometimes expected from 
the manufacturers of electrical appliances? The result is that 
simplicity is frequently sacrificed for complication in automatic 
contrivances. If a steam engine driver forgets to open drain 
cocks at starting and bursts the engine, he is usually discharged, 
and the maker is not called upon to provide interlocking gear 
between the stop valve and drain cocks. "The writer maintains 
that the demand for fool-proof and brute-proof switchgear not 
unfrequently results in the production of complicated apparatus 
less likely to be understood by average users and more liable 
to breakdown owing to the necessary use of delicate devices, 
and one looks forward to the time when increased knowledge 
of, and familiarity with, electrical appliances will do more 
towards the prevention of accidents than is possible under 
existing regulations. 

A. E. G. 


Erdington, 29th July, 1907. 


THE BRITISH ASSOCIATION AT LEICESTER 


HE seventy-seventh annual meeting of the British 

Association for the Advancement of Science com- 
menced yesterday at Leicester, under the presideney 
of Sir David Gill, F.R.S. (formerly his Majesty's 
astronomer at the Cape of Good Hope). This year's 
meeting is the first oceasion on which the Association 
has visited the town. 

The meeting was inaugurated by the reading of Sir 
David Gill's presidential address. After a few pre- 
liminary remarks upon the science of measurement, in 
which he emphasised the important place taken by 
accurate quantitative determinations amongst the 
causes leading up to scientific discovery, and spoke of 
the need for absolutely invariable standards of mea- 
surement, the President passed on to a most inter- 
esting resumé of recent work which has been accom- 
plished in astronomy in recent times. 

The meetings of the various sections into which the 
wide range of subjects coming within the field of 
action of the Association is divided, will commence 
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to-day with the delivery of the addresses of the Presi- 


dents Of the Sections, and some of the first discus- 
sons. The sectional meetings will be continued on 
Friday, Saturday, Monday and Tuesday, and each sec- 
поп meets on most of these days. The concluding 
neeting will be held on Wednesday next. In addition 
10 the regular meetings, one or two evening discourses 
"i| be given. The first of these, entitled '' The Arc 
and Spark in Radio-Telegraphy,’’ will be delivered by 
Mr. W. Duddell, F.R.S., on Friday evening. A recep- 
ton will be held this afternoon by the Lord Mayor of 
Leicester, Alderman Sir Edward Wood, in the Abbey 
Park, and on Tuesday there will be а soirée in the 
Museum Buildings. An attractive programme of 
excursions to places of interest in the district has 
been arranged, and visits will also be paid to several 
manufacturing works and objects of an engineering 
rature in and near the town. 

Interest, from an electrical engineering point of view, 
is naturally divided chiefly between Section G ( En- 
gineering) and Section A (Mathematical and Physical 
Science). The Engineering Section is presided over 
hy Professor Silvanus P. Thompson, with Prof. Hele- 
Shaw and Col. Н. C. L. Holden as vice-presidents. 
The secretaries are Messrs. W. A. Price (Recorder) and 
H. E. Wimperis, Prof. E. G. Coker, and Mr. Alex. 
C. Harris. The following are among the papers down 
lor reading :— 

"The Present Condition of Gas and Petrol Engines," by Mr. 
Dugald Clerk. 

"Pupin's Compensated Cable for Telephone Transmission," 
by Sir William H. Preece. 

"Note on an Oscillograph Study of Duddell Arcs of Low 
Frequency," by Mr. J. T. Morris. 


"Developments in Electric Incandescent Lamps," by Mr. L. 
Gaster. 


“Modern Machinery and its Future Developments,” by Mr. 
H. I. Brakenbury. i 

“A Machine for Weighing the Forces on a Cutting Tool,” 
b: Mr. J. F. Brooks. 


a a on the Governing of Hydraulic Turbines,” by Mr. 
S. Ball. . 
“The Ice Problem in Engineering Work in Canada,” by 
Prof. H. T. Barnes. 

“The Equipment of the Engineering Laboratory of the 
Finsbury Technical Institute,” by Prof. E. G. Coker. 


The President of the Mathematical and Physical 
Science Section is Professor A. E. H. Love. А num- 
ber of discussions of electrical interest are announced. 
Lord Kelvin is to open a discussion on ''the motions 
of the ether produced by collision of atoms or mole- 
cules containing or not containing electrons." Sir 
Oliver Lodge has promised a paper on ether density, 
and subjects connected with radio-activity will be 
introduced by Prof. E. Rutherford, Dr. J. E. Petavel, 
the Hon. R. J. Strutt and Mr. Sidney Russ. Dr. H. 
E. Armstrong will also read a paper on ionisation. 

Next year’s meeting will be held at Dublin, and 
Winnipeg is fixed as the place of meeting for 1909. 


THE APPLICATION OF ELECTRICITY IN 
HORTICULTURE 


AS meeting of the Royal Botanical Society last week, Mr. 
AB. Н. Thwaite gave a review of the subject of the applica- 
tions of electricity for stimulating plant growth, and described 
the new experimental installation which is approaching comple- 
uon at the Society's Gardens. 

The early workers, he sald, may broadly be classified into 
‘wo schools : those who relied on the electric arc light to dis- 
place solar effect on the leaves of a plant, and those who 
APPlied electrostatic stimulus to the plant and to the roots in 
$wWlation with solar light influence. Bailey, reporting on ex- 
Prments he had made with the electric arc at the Cornell 
Exverimental Station, in the United States, said that “the 
Stimulus of the electric arc light promoted assimilation and 
hastened growth and maturity, and it might be employed 
"th profit in certain branches of the forcing-house." Dehérain’s 
results, on the other hand, were on the negative side; he pointed 
“tt the malevolent influence on plants of the nitrous oxide 
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products of the arc or the electric Spark, and the danger, if the 
ultra-violet rays of the arc were improperly proportioned, of over- 
stimulating the plant growth. 

The most consistent and strenuous advocate of the electro- 
static application to root growth stimulus was Prof. Lemstróm. 
He collected, for the benefit of other workers, much useful 
information, not only from the results of his own experiments, 
but from the experiments made by his collaborators. Lemstróm 
found that his application of electricity greatly accelerated the 
circulation of the sap of the plant, and that the more fertile the 
soil, the more effective was the stimulus. Unless the soil was 
adequately fertilised, no notable advantage was gained from 
the effect of electric stimulus applied to the stalk and roots. 
For instance, the effect on potatoes with garden soil was an 
augmentation of 76:2 per cent. in the yield, whereas the increase 
with field soil only equalled 24:3 per cent. Applied to beet- 
roots the recorded augmentation with the garden soil was 65:3 
per cent., against an increase in the field soil of only 31°7 per 
cent. Lemstróm also found that the effect of the electric stimulus 
was to increase the proportion of saccharine. 

The essential food elements of plants, Mr. Thwaite con- 
tinued, are carbon, which the leaves of the plants absorb from 
the atmosphere, and nitrogen, which the plant, by means of 
its roots, derives from the soil fertilisers. Chlorophyll granules 
embedded in protoplasm constitute the green pigment of leaves, 
forming the field of chemical activity, the function of which is 
to find the nutriment for the leaves, and through them for the 
plant during its active periods of existence; but this function of 
plant nutrition cannot be exercised unless the plant is receiving 
the violet, actinic, or chemically stimulating rays Írom the sun, 
or its substitute, the electric arc light. So soon as the energising 
rays fall upon the leaves, this action commences, and the plant 
absorbs the carbon as dioxide, and the water as moisture sus- 
pended in the air, and they are converted into chemical com- 
pounds suitable for assimilation by the plant. Assuming the 
atmosphere during an z period of time to contain, inter alia, 
6CO,+4H,0, the rearrangement due to the actinic light radiated 
or transmitted from the sun or from the arc effects the follow- 
ing combination :— 


6CO, + 4H40 = (6C + 10H + 50) +110 


(Carbon (Water.) (Starch.) (Oxygen 
dioxide.) free.) 


This action ceases soon after the actinic light rays are cut 
off. Actual experiments with isolated infra-red rays prove that 
they tend to destroy the green matter of plants and fruit; for 
example, under the isolated intluence of these rays, tomatoes 
lose their taste and flavour, and become white. The luminous 
and electric energy from the sun or from its controllable and 
ever-ready substitute, the electric arc, is essential to permit 
the protoplasm of the leaves of a plant, to transform satis- 
factorily lifeless or inorganic matter, such as minerals, into 
organic and complex products full of energy. The destruction 
of organic matter by micro-organic activity in the soil, and 
exercised in various directions, isolates the minerals and returns 
them to the soil or to the atmosphere, and thus is the cycle of 
life completed. The actinic solar or arc light rays probably 
owe their chemical attributes to their electrical origin, although 
the same chemically stimulating rays can be obtained in some 
degree by the light of acetylene. Thus a plant is probably 
electrically energised by actinic light influence, because when 
the light rays are cut off the plant retains its activity and 
wakefulness for some time after, even in darkness. To realise 
the remarkable stimulating effect of electricity in promoting 
chemical changes, one has only to remember the effect of a passing 
electric storm, lightning, &c., on complex organic fluids such as 
milk. Atmospheric electricity is transmitted to the earth by 
and through its suspended water, and to the plant when the 
" chlorophyllian" function of the leaves is being exercised. 
The same agent of electrical transmission, water, acts as the 
conductor to the roots and its tubers, &c., and from them to the 
plant. The electrical stimulus will energise the micro-organisms, 
whose function it is to convert the nitrogen of the fertilisers 
into a nitrate condition, so that it can be assimilated by the 
plant. The nutrition of the plant from the roots depends upon 
this process of nitrification. The carbon of the air is converted 
into a carbonate condition, by which it is assimilated into the 
plant, as a result of the exercise of the ''chlorophyllian ” func- 
tion, and the prevalent activity of the micro-organisms at the 
roots of the plant makes the insoluble minerals into soluble 
ones, as nitrates, &c., by which they pass into the sap and 
help to build the structure of the plant. Whilst the roots and 
stalk are nourished by fluid foods, the leaves are principally 
nourished by gaseous ones. The electric stimulus is transmitted 
through the plant by its sap to the roots. According to Lem- 
stróm the current greatly stimulates the flow of the sap. 

The beneficial effect of a heat or warm environment is 
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almost, if not quite, as marked in supplying effective nourish- 
ment to the root as it is for the rest of the plant. 
. So far, the influence of the electrical condition of the atmo- 
sphere in its relation to plant growth has not been sufficiently 
investigated. It will be obvious that if a near imitation of 
natural forces is to be secured for the artificial cultivation of 
plants, and independently of the sun or weather, that the 
following agents must be assembled and harnessed for the 
common object :—(a) An ample supply of violet in chemically 
active rays from powerful arc lights. (6) A supply of electric 
current for atmospheric and root electrification. (c) The plant 
environment of an atmosphere containing moisture and CO, in 
the proportions common to the most fertile countries, and at 
temperatures in the limits of 70° F. and 80° F. (d) An ideal 
fertilising agent. (e) An ample supply of water for the root 
service. If a single system could be devised that, carried 
to its ultimate limits, would, as a consequence, produce all the 
active agents enumerated, and of a most efficient and economic 
character, then the economic goal would be within reach. 
Such an ideal assemblage would be secured by the application 
on a sufficiently large scale of the system of electric culture 
to be put to a practical test in the Royal Botanic Society's 
gardens, and which it is the object of this paper to describe. 

On the perfection of the combustion of the coal or fuel used 
depends the entire economy of the system of electro culture. 
This perfection of combustion can only be secured by convert- 
ing the carbon into the physical condition of its oxidising 
agent or air, or into a gaseous condition. By this means it is 
alone possible to extract all the impurities from the fuel, and 
before combustion also to secure practically every unit of heat, 
and its efficient transformation into dynamic or electrical energy. 
The scheme of the experimental plant, therefore, includes, as 
a sine quá non, the conversion of the fuel before combustion 
into a gaseous condition, and the separation of any nitrogenous 
matters, such as ammonia or sulphur compounds, before trans- 
formation. It is possible, with this gaseous combustible, to 
allocate the almost exact equivalent of oxygen for combustion 
before ignition, and even, by preliminary compression of the 
air and gas mixture, to obtain perfect combustion, without 
excess of air; any degree of combustion perfection desired can 
be obtained, all the agents of the operation being exactly 
controllable. 

Now these conditions are secured by the employment of a 
suction:gas producer (the acme of simplicity) harnessed to an 
Otto Lenoir cycle gas engine. The high efficiency of heat 
utilisation is secured as follows :— 

The water-jacketed cylinder of the gas engine is the com- 
bustion chamber. The first stage in the utilisation effect is the 
development of power. The process of combustion by thermal 
expansive influence on the gases forces forward the piston, 
developing dynamic power, which is transmitted by belt to a 
highly efficient dynamo, by which the dynamic is transformed 
into electric energy. 

The second stage of heat utilisation is by the heat absorption 
of the cooling water around the jacket; this represents a con: 
siderable proportion of the heat developed, say one-third of 
the total energy. This stored heat is led by the engine cylinder 
water-circulating pipes right through the glass house, and assists 
in heating the air. 

The third stage represents the utilisation of the heat of the 
exhaust gases, which, after further purification, are led through 
earthenware junction pipes, arranged throughout the glass house. 
These pipes have gridded outlets, so disposed as to secure a 
uniform distribution right under the plants, &c. These gases, 
constituted of CO, H,O, О and N, highly heated, not only 
supply heat, but moisture. The proportion of addition to the 
air of the house is exactly controllable at any of the points of 
outlet or discharge. 

A modern suction producer gas engine will convert 30 per cent. 
of the fuel into mechanical energy, so that 30 per cent. of the 
heat of the coal is allocated to power production, 30 per cent. 
to jacket water, dnd 30 per cent. of waste gases to heating 
purposes, the balance of, say, 10 per cent. being absorbed in 
generating the gas, and in dissociating the water (introduced 
with the coal into the producer) into H and O. The hydrogen 
can be added to the fuel, within limits, in any reasonable 
proportion desired, and it secures the addition of moisture to 
the air of the glass house because in its re-oxidation by com- 
bustion it passes away into the exhaust gases as water, and 
it is at the same temperature as the gases. The suction pro- 
ducer gases, both before and after combustion, are purified 
with bog ore, by which they are effectively desulphurised. 

The electric energy developed by the dynamo is allocated 
to the feeding of the arc lights, a fraction of the energy being 
applied to the arc light electric traveller, the purpose of which 
will be described later on. 


An electrostatic machine is driven from the gas engine crank 
shaft, and the electricity is discharged by points along the 
plants to electrify not only the air, but the plants and their 
roots as well. ; 

By arranging the engine exhaust valves, the allocation of the 
heat can be so determined that the proportion of the energy 
absorbed in power development can be reduced—for instance, 
during periods of electric light inactivity. 

The arc lights are equipped with special retlector hoods, by 
which the beam of light is confined within narrow limits of 
concentration. The open end of the hood is closed in by a 
water screen—made up by a glass trough filled with water. 
This water screen, through which the light rays have to pene- 
trate, is intended to secure as near an imitation of natural 
solar effect as possible, and to limit the effect of the iníra- 
red rays, and if it is desired to screen from the plants any 
portion of the spectra coloured water can be employed. The 
roof of the reflector hood is provided with a chimney to permit 
the escape into the roof of the glass house of the nitrous 
oxides that may be produced. 

In imitation of nature, it is arranged that the arc lights are 
automatically constantly and almost imperceptibly moving 
along the entire length backwards and forwards of the glass 
house, radiating a powerful beam of light on both sides of 
the house. The traveller is electrically driven, and the speed 
can be controlled. 

Electric visual indicators will indicate when the temperature 
of the glass house falls below the minimum limit. 

The installation will.permit a wide range of experiments to 
be made. For instance, it will permit the determination of 
the maximum degree of stimulus allowable and consonant with 
a proper degree of rest, to secure the maximum degree of 
acceleration of plant growth with the most perfect quality and 
augmentation of weight of the products. The limitations of the 
rest periods are perhaps set by nature in California. If this 
is true we have a wide time range in which to exercise the 
functions of the electric stimulus, and the simple addition to the 
narrow periods of sunlight action in this country will alone 
keep the apparatus well employed through many months of 
the year. It is certain that luxuriousness of growth is not 
dependent on climate; this is proved by the remarkable growth 
of vegetation in Arctic regions. Such is the power of sunlight 
in the fleeting summers of this region that plants are said to 
spring up, blossom, ripen their seed, and die in a few weeks. 

The economical question is stil to be decided, but 
it will be realised that, since the time of Siemens’ famous 
experiments, striking improvements in the direction of efficiency 
in the reduction of working costs and prime cost of power and 
electrical generators and lamps have been made. The power 
of being able to produce fruits at any period of the year will 
secure such prices as will certainly justify the operation of 
the process. We know that Sir William Siemens, with his 
comparatively primitive installation confined to giving electric 
light culture, secured ripe and strong flavoured grapes and 
strawberries of excellent flavour and colour in winter, in from 
2 to 24 months from a date in December when planted. 


SOUTH WALES ELECTRICAL POWER 
DISTRIBUTION COMPANY 


T the annual meeting at Cardiff on Saturday, Mr. Robert 

Forrest presiding, it was stated that the expectations of 
further capital had not been realised, hence the necessity for 
the recommendations contained in the report and in the circular 
subsequently distributed to the shareholders (ELECTRICAL 
ENGINEERING, July 18th, p. 95, and July 25th, p. 145). The 
principal creditors have agreed to accept preference shares of 
the nominal value of £150 in respect of each £100 of indebted- 
ness. While regretting the present position of the company, the 
Board confidently believed that the undertaking would be made 
a most successful one, and they were encouraged in this belief 
by the opinions of the various experts who had from time to 
time investigated the affairs of the company. The motion for 
the adoption of the report was carried without discussion. 

The new board of directors appointed in accordance with an 
agreement arrived at with the Treforest Electrical Consumers’ 
Company, who will carry on the Treforest portion of the 
company's works, is as follows :— Мг. Westgarth Forster Brown, 
Mr. J. W. Hutchinson (Trehafod), Mr. William Cope (Bridg- 
end), Мг. W. Gascoyne Dalziel, Mr. T. Griffiths (Cymmer), 
Mr. W. L. Magden, Mr. G. T. Hutchinson, and Mr. T. O. 
Callender. 

A vote of thanks was passed to the retiring chairman. An 
extraordinary meeting was afterwards held, when the arrange- 
ments with the Treforest Electrical Consumers’ Co. were 
sanctioned. Mr. W. A. Chamen remains as general manager 
and engineer to the company. 
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ELECTRIC STREET LIGHTING IN THE CITY 


S mentioned in our last issue, the Streets Com- 

mittee of the City Corporation have made some 
recommendations with regard to an experimental 
display, during the coming winter, of the best forms 
of electric street lighting. We give below the details 
of these proposals : — 


(1) By the City of London Eiectrie Lighting 
Company on the Holborn Viaduct by means of 
flame arc lamps on standards; in Farringdon 
Street, including Holborn Circus and the Old 
Bailey (part), by enclosed arc lamps; and in 
Newgate Street by smaller lamps; the charges 
for such lamps to be at the rate of £17 10s. 
each for the tlame ares, instead of the existing 
charge of £26 per lamp, and for the smaller 
lamps £12 10s. and £10 10s. per annum each 
respectively. ° 

(2) By the Charing Cross, West End,-and City 
Electricity Supply Company, Limited, in Cannon 
Street (between Budge Row and St. Paul’s 
Churchyard), by means of centrally hung flame 
arc lamps, at a cost of £17 10s. per lamp per 
annum. 


All costs of installations, including the standards, 
lamps, maintenance, &c., to be at the expense ot 
the couipanies, the necessary works to be proceeded 
with as expeditiously as possible, and the demonstra- 
tions to be continued until March next. 

The only comment made at the Court of Common 
Council on Thursday, when the report was put to 
the meeting, was as to whether the views of the 
froutagers in Cannon Street had been considered in 
reterence to hanging flame arc lamps across the 
thoroughfare. The Town Clerk pointed out that the 
City Corporation had full powers to attach the neces- 
sarv brackets to buildings. The report was there- 
upon adopted. 

The schemes embodied in the above resolutions 
were submitted to the City authorities some months 
ago, and in the meantime the matter is being further 
gone into, so that it is possible that there may be 
sight modifications in the methods originally pro- 
posed to be employed. The City of London Electric 
Lighting Company have been carrying out an ex- 
haustive series of tests before decidng on the exact 
Шаке of lamp to be employed. The flame lamps 
used will probably be of the magazine type, to obtain 
the advantages of long burning without undue length 
of carbon, and they will be such that all objections 
on the score of the colour of the light will be obviated. 
Tenders will be invited very shortly for the lamps 
that will be required. 

In the case of the lighting of Cannon Street by 
the Charing Cross, West End, and City Electricity 
Supply Co.,. what may be described as a new de- 
pature is contemplated, in the shape of centrally 
hung lamps, 8 practice which was, however, experi- 
mented with some years ago in the case of some of 
the minor streets of the City, but not then proceeded 
with. 

In order to prevent any swinging of the lamps two 
obliquely arranged suspension wires will be provided. 
with the lamp hung at their intersection. This method 
has the additional advantage of providing a stand-by 
suspension in the event of the breakage of one wire. 
Both cross wires are to be of steel. One is to be uninsu- 
lated and act only as a suspension wire, while the 
other is to be insulated and to be used as the con- 
ductor to the lamp without any other cable or wire 
being employed. 

Another function of the uninsulrted wire is to act 
as à guard wire in event of telephone or other over- 
head wires falling on the bare live steel conductor. 
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No arrangement for lowering or drawing to the eide 
for trimming is suggested, but the company has 
undertaken to carry out all the necessary trimming 
and attend to the lamps at night, when the traffic 
in the street is light. In the case of cross-roads the 
wires will be attached to four points on the corner 
buildings. | 


LINCOLN CORPORATION TRAMWAYS 


I view of the decision of the London County 
Council to adopt the ''G. B.’’ surface contact 
system for the section of their lines from Aldgate to- 
Bow Bridge, the following particulars of the resulta 
of twelve: months' working of the Lincoln Corporation 
Tramways, which are the only example of that system 
now running, are of interest. 
-© During the twelve months ended March 31st, 1907, 
187,186 car miles have run over the line, which has 
a length of 1 mile 6 furlongs of route, partly single 
and partly double track. The total number of pas- 
sengers carried was 1,437,946. 

The following table gives an analysis of the costs. 
expressed in pence per car mile:— 


Costs PER CAR MILE (PENCE). 
Year ended 


Traffic expenses — March 31st, 1907. 


Salaries and wages к Pu 1:651 
Cleaning cars and depót expenses 0:595 
Cleaning, salting, and sanding track 0:170 
Ticket check E 0 054 
Uniforms ... 0:016 
Miscellaneous 0 028 

3:512 


General expenses— 
Salaries and wages ts T € 0:578 


Rent, rates, and taxes ... 0:384 
Insurance, law charges, &c. 0:330 
Miscellaneous... sei 0:134 
1:476 
Repairs and maintenance— 
Permanent ау... ie DN e 0:038 
Electrical equipment of line ... m 0:133 
Cars (including electrical equipinent) 0 679 
Buildings aud miscellaneous ... " 0:063 
0:913 
Power expenses— 
Cost ot current at 14d. per B. T.U. 1:797 
Total costs, excluding capital charges ... 6°698 
Interest, &c. TE T i5 T m" 2:014 
Redemption of debt 2:400 
Total costs, including capital charges ... 1:1°112 


The total working expenses amounted to £3,829, 
and the receipts from all sources reached the figure 
of £5,845. Interest and redemption of debt, how- 
ever, absorbed £2,517, so that the final loss on the 
year’s working was £501. 

Mr. Stanley Clegg (City electrical and tramways 
engineer) compares the working expenses (not includ- 
ing capital charges) with the average obtained in 70 
other municipal tramway undertakings, and finds that 
the figure for Lincoln is only 0°35d. per car mile 
above the average. When it is considered that Lincoln 
has run the least car miles of any municipal system, 
the only other under 200,000 being Maidstone, with 
156,000, and a working cost per car mile of 6:82, the 
result may be considered satisfactory. It is also 
pointed out that the average consumption of elec- 
tricity per car mile has been considerably reduced, 
being now 1:197 units per car mile. This is attri- 
buted to the use of meters on the cars, which en- 
courages economical driving. The somewhat large item 
which is debited to car repairs is mostly accounted 
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for by the fact that all the skilled labour at the car 
shed is debited to this item. 

The table below compares the working expenses 
per car mile with those of the Lorain surface contact 
line at Wolverhampton, which is the only other sur- 
face contact line in this country which has been 
running a complete twelve months. In comparing 
the two it must be borne in mind that at Wolver- 


hampton about 950,000 ear miles were run, a8 against 
137,186 at Lincoln:— 


~ Working expenses per car mile. Lincoln. Wolverhampton. 
Traffic expenses x 2:512d. 2:54d. —— 
Repairs and maintenance ... " 0:913 0:77 
Management and general expenses. 1:476 0 83 
Power expenses E ies 1:797 . 1:99 
6°698d. 6:184. 


' The following is an analysis of the capital expendi- 
ture up to March 81st, 1907 :— 


Preliminary and parliamentary expenses and discount on 


issue of stock. ... m Ais £9,957 
Purchase of undertaking 10,489 
Additions— Permanent way ... - 19,703 
Electrical equipment of line 2 3,020 

Buildings and fixtures ... е s 7 774 

Workshop tools and sundry plant l 134 

Cars... " nA ... P la sal 4,082 
Miscellaneous "T kas BS T" . > 124 

£48,283 


A NEW DESIGN OF OVERHEAD CURRENT 
COLLECTOR 


HE British Thomson-Houston Company, of 85 Cannon-street, 
have patented in the name of the General Electric Company 
of Schenectady, & new pattern of current-collecting device for 
electric railways on the overhead system, which gives a larger 
contact surface than the ordinary trolley wheel, and at the same 
time overcomes one of the defects of the ordinary sliding-bar 
system. In the latter, it is the rule rather than the exception 
that one or more depressions are soon formed across the contact, 
which tend to prevent the conductor from engaging the contact 
at any other line, and as a consequence deep ruts or grooves 
are soon cut in the surface of the bar, so that renewals are 
frequently required, although the greater portion of the contact 
may be as good as new. 
In the device illustrated in Figs. 1 and 2, the contact is made 
on a number of bars that can be easily adjusted at right angles 


Fic. 1.—Pkn&PECTivE View or СоктАст Devices. 


to the trolley wire, so that, by occasional adjustment, the forma- 
tion of a continuous groove is prevented. A rectangular frame 7 
is bolted at its centre to the bracket 5, and has side webs 8 
rising slightly above its upper surface and retaining flanges 9 
at its ends which extend upwardly and are folded over the 
end portions of the upper surface of the frame. In the space 
petween the side webs 8 are disposed a number of parallel 
contact bars 10 of a thickness to extend above the webs 8 and 
‘of a length to be retained by the overhanging flanges 9, but 
short enough to permit of longitudinal movement. The means 
for effecting the longitudinal positioning of the contact bars 10 
consists of set screws 11 tapped through the end flanges 9 and 


abutting against the ends of the bars, so that in case of a 
groove having been cut in the bars by the trolley wire, it is 
only necessary to turn back a screw 1l at one end of a bar 10 
and turn up the screw 11 at the opposite end of the same bar, 
and thus interrupt the continuity of the groove as indicated at 


Fic. 2.—Sripg ELEVATION AND Prax or CowTACT DEVICE. 


12 in the plan. When another groove has been cut in the 
contact bars in their new positions, the bar that was first moved 
or either of the others may be readjusted to interrupt the 
groove so as to prevent ihe stationary conductor from being 
confined to that particular part of the contact. 

The number of the British patent is 22,795, and its date 
October 15th, 1926. It has three claims and the illustrations 
given above. 


GENERAL ELECTRIC COMPANY'S MEETING 


HE annual report to March lst, 1907, shows that 
the net trading profits and income from investments, 
&c., amount to £68,545 13s. 6d. After deducting depre. 
ciation and debenture interest there remains a balance of 
£42,594 6s. 5d., out of which the dividend on the preference 
shares at the rate of 5 per cent. for the year ended March 315%, 
1907, has been paid, absorbing £12,500, leaving an available 
balance of £30,004 6s. 5d. The directors recommend that this 
should be appropriated as follows :—Managing directors’ and 
employees’ bonus, £3,009 8s. 7d., dividend on ordinary shares 
at the rate of 5 per cent. for the year ended March 511. 190/, 
£17,293 10s., to reserve account, £9,791 7s. 10d. The prices 
of raw materials have continued to advance throughout the year, 
and have been the main cause of reduced trading profits. The 
directors have recently concluded arrangements tor working in 
Great Britain and Colonies the Osram tungsten metal filament 
lamp—from which they expect good results. Further ordinary 
shares to the number of 1,465 have been allotted, during the 
period covered by the accounts. to the directors and staff at par. 
The meeting was held on Friday, when Mr. G. Byng, chair- 
man of the company, presided. Dealing with the rise in raw 
materials, he stated that this was due mainly to the operations 
of foreign trusts and speculators, English manufacturers having 
apparently lost what means they ever possessed of influencing 
the prices of raw materials. The aim at which the company 
had worked for a great many years, namely, that of improving 
the efficiency of the incandescent lamp, had been attained by 
the introduction of a lamp having the wolfram (tungsten) 
metallic filament as a basis. They had been fortunate enough 
to come to a sound business arrangement with the holders of 
the first, and what he was convinced were the master, patents 
of this lamp, and, in connection with the Robertson Lamp 
Factory, they had made arrangement for its manufacture 
in England. Meanwhile they had secured for immediate sale 
in this country a considerable proportion of the output of the 
German works. All the works of the company had been fully 
occupied throughout the year, and in connection with the carbon 
works they had again to acknowledge the great help given by 
the Home and Colonial Governments. In this connection he 
complained of the action of many municipalities in this country, 
who, tor the sake ot a few per cent. in many instances, gave 
orders to foreign firms. Generally speaking, however, the 
company had found foreign competition rather less active during 
the past vear, but there were indications that business on the 
Continent was getting slacker, and dumping would soon begin 
again. He condemned our free import system for this un- 
natural state of affairs, and complained that the Government 
refused to allow manufacturers to know ther own business 
best. Manufacturers, as a body, said Mr. Byng, claim that the 
regulation of foreign importation by customs duties would 
cheapen the cost of production. The responsible ministers of 
the Government, however, asserted that the contrary would 
be the case. He asked that the shareholders should consider 
this matter in their own interests as shareholders. ‘The report 
was then adopted without discussion. 
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L.C.C. TRAMWAY PROPOSALS FOR 1908 


Tk E Highways Committee of the London County Council 
has prepared a report making a number of proposals for the 
extension or linking up of certain portions of the Council’s tram- 
ways in respect of which it is thought desirable that the Council 
should seek Parliamentary authority in the session of 1908. The 
consideration of the report is postponed under the Standing 
Orders, as the capital expenditure exceeds £5,000. The com- 
mittee have had regard to the desirability of limiting, as far as 
possible, the expenditure on capital account to lines the provi- 
sion of which is of great urgency, and most of the proposals now 
submitted are for the purpose either of providing Junction lines 
in order to enable through services to be run, or for diversions 
to obviate very expensive street widenings which would other- 
wise be involved in the reconstruction of certain tramways for 
electric traction. Only two of the schemes involve any consider- 
able extensions, and they are for the purpose of linking up the 
Council's existing or authorised tramways at Forest Hill and 
Norwood with the Crystal Palace. As regards the extensions 
to the Crystal Palace and the connecting line in Lea Bridge Road, 
the overhead system of electric traction is proposed. In the 
remaining cases the lines should be constructed on the under- 
ground conduit system of electric traction. Should, however, 
the Council at a later date find it preferable to use an overhead 
or surface-contact system on these tramways, there would be a 
vonsiderable saving in the cost of construction. 

1.) Connecting line between Gray's Inn Road and Caledonian 
Read over the King's Cross Metropolitan Railway Station.— 
Length of tramway, about 44 chains of double line. Estimated 
cost of construction and equipment for the conduit system of 
electric traction, £6,850. 

ai.) A single line of tramways, via Swinton Street, to connect 
the existing lines in King's Cross Road with the existing lines 
in Gray's Inn Road.—Length of tramway, 1 furlong 4j chains. 
Estimated cost of construction and equipment for the conduit 
system of electric traction, £5,840. This line is suggested in 
order to obviate the necessity of very extensive street widenings 
inthe northern portion of King’s Cross Road. It is proposed 
to divert one line of tramway track rid Swinton Street and 
Gray's Inn Road, instead of doubling the lines in King's Cross 
Road, north of Swinton Street. The suggested diversion vid 
Swinton Street would also obviate the necessity for carrying out 
an expensive street widening at the south-eastern junction of 
Pentonville Road and Caledonian Road, as a single line only 
would be required to pass round this corner instead of a double 
line. An important service of cars is maintained between the 
Farringdon Road terminus and the Archway Tavern, vid King’s 
Cross Road and Caledoman road, and this proposed diversion 
ria Swinton Street will considerably facilitate the reconstruction 
of these tramways for electric traction. 

Qu.) From Essex Road via Englefield Road and Stamford 
Ропа to Kingsland Road.—Length of tramway, about 5 furlongs 
5 chains of single line. Estimated cost of construction and 
equipment for the conduit system of electric traction, £19.509. 
Ada.) From Kingsland High Street to Mare Street via Ridley- 
road and Dalston Lane.—Length of tramway, about 7 furlongs 
5 chains of single line. Estimated cost of construction and 
equipment for the conduit system of electric traction, £29,589. 
These two proposals are for single lines, and are suggested in 
order to avoid expensive street widenings which would be in- 
volved in doubling the existing lines in Balls Pond Road, 
Dalston Lane, and Graham Road, when they are reconstructed 
tor electric traction. The last-named routes connect the tram- 
ways in Essex-road with those in Kingsland Road and Mare 
Street, and are used for important cross-services of cars from 
Hackney and Stoke Newington to the '' Angel," Islington, King’s 
Cross, &c. The cars proceeding in an easterly direction would 
pass over the existing lines in Essex Road, Balls Pond Road, 
and High Street, Kingsland, and thence along the new line in 
Ridley Road and Dalston Lane to Mare Street. The cars pro- 
ceeding in a westerly direction would pass along Mare Street, 
Graham Road, Dalston Lane. and Kingsland Road, and‘ thence 
along the new line in Stamford Road and Englefield Road to 
E«ex Road. These two proposals were included in the Coun- 
cd’s Tramways and Improvements Bill for the session of 1907, 
but could not be proceeded with owing to the objection of the 
Hackney Metropolitan Borough Council thereto. It is hoped 
that, on further consideration, the Borough Council will see its 
wav to agree to the proposals. The conduit svstem of electric 
traction is suggested for these lines as the services which would 
be run thereon would be connected with the existint services 
on that svstem in Upper Street, Islington, and High Street, 
Моке Newington. (iib.) Junction line between Kingsland Road 
"nd Dalston Lane.—Length of tramway, 14 chains of single line. 
Estimated cost of construction on the conduit system of electric 
traction, £700. This junction is proposed in connection with 
tramwav No. (iia.), and is necessary to enable cars to proceed 
ina westerly direction along Dalston Lane, and down Kingsland 
Road, before turning along Stamford Road, 

у.) Junction line between Mitcham Poad and Tooting High 
Ntreeé,—Length of tramway. 55 chains of double line. Estimated 
cost of construction on the conduit system of electric traction, 


.the same system. 


£3,870. This would be a short junction connecting the existing 
lines in Tooting High Street with the lines now under con- 
struction in Mitcham Road, the object being to enable a through 
service of cars to be run between the county boundary at Tooting 
Junction Station and the Thames Bridges. It would enable 
passengers from the Mitcham light railway (South Metropolitan 
Tramways) to travel direct to London without again changing 
cars at the northern end of Mitcham Road. At present there 
is a double line junction from Defoe Road into ‘looting High 
Street, and, owing to the position of the special work at this 
junction, it would be structurally impossible to contruct another 
double junction at the north-east corner of Mitcham Road. It is 
therefore proposed to connect the lines in Mitcham Road with 
the line in Tooting High Street by a junction which will be 
constructed round the western and southern sides of the under- 
ground convenience at the north end of Mitcham Road. 

(v.) Connecting line in Southwark Street from Blackfriars 
Road to Southwark Bridge Road.—Length of tramway, 3 fur- 
longs 5 chains of double line. Estimated cost of construction 
and equipment on the underground conduit system, £23,304. 
This suggestion is for a double line connecting the existing 
tramways in Blackfriars-road with the existing lines in South- 
wark Street at its junction with Southwark Bridge Road, so as 
to enable car services to be run later vid the Victoria Embank- 
ment and Blackfriars Bridge to the Hop Exchange. This line 
will also connect with tramways which are worked on the con- 
duit system of electric traction, and it is, therefore, proposed 
to construct it on the same system. 

Proposals (vt.) and (vti.) are for connecting the Council's 
existing or authorised lines at Norwood and Forest Hill with 
the Crystal Palace, where they will also meet the South Metro- 
politan Tramways outside London, which are worked in con- 
junction with the lines of the Croydon Corporation. Both the 
Crystal Palace Company and the Camberwell Metropolitan 
Borough Council press for the construction of these lines. It 
will be remembered that last year the Highways and Improve- 
ments Committees made recommendations for lines linking up 
the Palace with the Council's tramways, and for street improve- 
ments in connection therewith, but that, owing to financial con- 
siderations and the fact that several other urgent schemes were 
then proposed, these recommendations were not proceeded with. 
The committee think that the Jines now proposed would be 
very valuable to the Council, not only because of the traffic to 
the Palace, but from the fact that they would provide for inter- 
change of trailic with lines outside the county. Further parti- 
culars of these schemes are as follows :— 

(vi.) From West Norwood to the Crystal. Palace.—Length of 
tramway, miles 54 chains (route miles). Estimated cost of 
construction and equipment on the overhead system of electric 
traction, £66,623. ‘nis proposal is to connect the existing 
tramways in Norwood Road (London Southern Tramways sys- 
tem) with the Crystal Palace. The route suggested is as fol- 
lows :—Single lines along separate routes for up and down 
trafic from the existing lines in Norwood, viz.: one line vid 
Chatsworth Road, Idmiston Road, and Rosendale Road to Park 
Road, and one line rid Robson Road (late Park Road) and Park 
Road, the two lines joining in Park road and continuing as a 
double line along Park Road, thence along South Croxted Road 
and Dulwich Wood Park to the junction of Farquhar Road and 
Dulwich Wood Park, where it is proposed that the up and down 
lines should again divide and form a loop line rid Dulwich Wood 
Park, College Road, Crystal Palace Parade, and Farquhar Road. 
The Council is seeking statutory authority in the session of Par- 
liament of 1907, with the concurrence of the Lambeth Metro- 
politan Borough Council, to reconstruct, for the overhead trolley 
system of electric traction, the portion of the London Southern 
Tramways from Brixton and Camberwell to Norwood, and the 
new lines now proposed would meet lines constructed on the 
overhead system of traction outside London. In these circum- 
stances, it is proposed that the new lines shall be constructed on 
The estimated results of the working of these 
lines show a small deficiency in the first vear, after paying debt 
charges, which would, of course, diminish year by year. This 
does not take into account, however, the large amount of traftic 
which would probably be induced on the lines with which thev 
would be connected. and which they would bring into direct 
relation with the Crvstal Palace. 

(vii.) From London Road (near Lordship Lane Railway Sta- 
tion) to the Crystal Palace.—Length of tramway, 1 mile 5 fur- 
longs 2 chains of double line. Estimated cost of construction 
and equipment on the overhead system of electric traction, 
£49.626. This scheme, which is for a double line of tramways 
between London Road and the Crystal Palace, would commence 
by a junction with the Council's authorised tramways in Lon- 
don Road at its junction with Svdenham Hill. passing along 
Svdenham Hill to the Crystal Palace Parade. and terminating 
in the last-mentioned thoroughfare at a point south of the 
central transept entrance to the Palace bv a junction with the 
tramways authorised by the London County Council (Tramwavs 
and .Improvemerits) Act, 1906. which will extend to the county 
boundary at Anerley-road. The proposed lines would connect 
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the existing and authorised lines in Camberwell and Dulwich 
with the Crystal Palace, and also with the South Metropolitan 
Tramways outside London (which are worked in conjunction 
with the tramways of the Croydon Corporation), and the lines 
would, the committee is convinced, be of great service to the 
public. After paying debt charges, there is an estimated surplus 
on the working of the lines. 

(vii.) Aictension of Lea Bridge Road tramways to Lower 
Clapton Road.—Length of new tramway. about 1 furlong of 
double line. Estimated cost of construction and equipment on 
the overhead system of electric traction, £6,020. This proposed 
extension of the existing lines in Lea Bridge Road is similar 
to the proposal which was included in the Council's Tramways 
and Improvements Bill of 1906, but was not proceeded with 
owing to the failure to arrive at an agreement with the Hackney 
Metropolitan Borough Council as to the details of the scheme. 
16 is hoped that these ditticulties will not again arise. Last year 
the Council decided to promote a scheme in 190? for a single 
line only in Lea Bridge Road, and a diversion rid Thistlewaite 
‘Road and Cornthwaite Road, in order to reduce the amount of 
street widenings required, but the borough council would not 
give its consent to this proposal. Considerable importance is 
attached to the connecting line now proposed, as arrangements 
will shortly be made for the purchase and electrification of the 
short portion of the Lea Bridge, Leyton, and Walthamstow 
Tramways, which is situated in Lea Bridge Road within the 
county of London, and when these lines are connected up in the 
manner proposed, direct communication will be provided between 
the Mare Street and Upper Clapton Road lines and those of 
the Leyton Urban District Council, running through populous 
districts outside the county to Epping Forest and other parts. 
The existing lines are worked on the overhead system, and it is 
proposed that this extension shall be on the same system. In 
order to double the existing lines in Lea Bridge Road above re- 
ferred to, it will be necessary to add to the public wav certain 
small strips of the Council's open space known as Millfields, and 
Parliamentary powers will be required for this purpose. The 
Improvements Committee will report on this point, and the 
Highways Committee think that authority should be sought at 
the same time for the Council to rcconstruct these lines, which 
are about three furlongs in length. The estimated cost of their 
reconstruction and equipment on the overhead system is £17,160. 

(ix.) Removal of restriction as to the method of construction 
of the authorised tramways from Hammersmith Broadway to 
Putney.—The London County Council (Tramways and Improve- 
ments) Act, 1902, authorised the construction of tramways from 
Hammersmith Broadway, vid Queen Street, Fulham Palace Road, 
High Street Fulham, and Putney Bridge, to Lower Richmond 
Road, and the London County Council (Tramways and Improve- 
ments) Act, 1903, authorised the construction of new tramways 
from Hammersmith Broadway, vid Shepherd’s Bush Road, 
Wood Lane, and Scrubs Lane, to Harlesden. The former route 
consists of 2} miles of double line, and section 5 of the Act of 
1902 prohibits the Council from using any system of overhead 
electric traction thereon. The length of the lines from Ham- 
mersmith to Harlesden is about three miles, and the Act of 
1903 provides for the use of the overhead trolley system thereon. 
The tramways between Hammersmith and Putney, when con- 
structed, will meet the lines of the London United Tramways, 
Limited, which are constructed on the overhead system, and 
we think that it would be of great advantage if they were con- 
structed on the same system, as the interchange of trattic would 
thereby be greatly facilitated. The committee have received a 
deputation from the executive committee of the Franco-British Ex- 
hibition, which will be held early in 1908 on a large area adjoining 
Wood Lane, and they have urged the importance of constructing 
the authorised tramways from Hammersmith to Harlesden in 
time, if possible, for the opening of the exhibition. It appears 
to the committee that, if arrangements can be made for the 
construction at an early date of the whole of the tramways from 
Putney to Harlesden for electric traction, a very valuable addi- 
tion will be made to the facilities which now exist for reaching 
Wood Lane from the districts served by the London United and 
Metropolitan Electric Tramways. The committee therefore is 
strongly of opinion that application should be made to Parlia- 
ment for the removal of the restriction which prohibits the use 
of overhead traction on the portion of the route which lies 
between Hammersmith and Putney. The street widenings along 
the whole of the route are either completed or in progress, and, 
if the Council adopts this recommendation, the Highways Com- 
mittee will report later as to the arrangements to be made for 
the construction and working of the lines. 

Reporting upon the above, the Finance Committee points out 
that the total capital expenditure involved in these schemes is 
estimated approximately at £351,000, of which £229,000 repre- 
sents the cost of constructing and equipping the proposed tram- 
ways and £122,000 the gross cost of street widenings. In this 
connection the Improvements Committee state that they con- 
sider that several of the minor improvements are needed only 
for tramway purposes, and they therefore propose that the whole 
cost of such improvements, amounting to £8,440, should be 
charged to the tramways account. This accords with the prin- 
ciple laid down in the resolution of November 20th, 1906, passed 
on the joint recommendation of the Finance, Highways and 
Improvements Committees. This resolution further provided 


that in any case where an improvement was desirable and 
urgently needed apart from any question of the construction or 
reconstruction of tramways along the thoroughfare, no charge 
should be made against the tramways account, and that in any 
case where the iniprovement, though desirable, could be post- 
poned for a few years, except for the reason that it is required 
for the purposes of a tramway, a contribution of a fixed sum, 
being one-eighth of the estimated net cost ot the improvement, 
should be charged to the tramways account. In the other cases 
of improvements contained in the list now before the Council, 
the Improvements Committee are, however, recommending that 
the cost should be apportioned equally between the tramways 
account, the account of the improvement, and the local authority 
concerned, as they state that in their opinion the improvements, 
in addition to facilitating the tramway trattic, will also benefit 
the general and local tratlic. Such an apportionment, the com- 


' mittee state, appears to them to be more equitable than that 


provided for in the resolution of November 20th, 1906, above 
referred to, and they are accordingly recommending the Council 
to suspend the operation of that resolution so far as is neces- 
sary. The total proposed charge to the tramways capital account 
in respect of the several improvements is estimated at £45,416, 
involving an initial annual charge on the revenue account for 
interest and repayment of £2.4/4. decreasing as the debt is paid 
off. The question of the apportionment of the cost of street im- 
provements connected with tramways is one of the matters upon 
which, under the resolution of June llth, 1907, the President 
of the Institute of Chartered Accountants has been asked to 
report. 


A Claim for Battery Maintenance.—Defore the Official Referee 

of the High Court of Justice in the Manchester Assize Court 
last week, an action was heard in which the Committee of 
Visitors for Wenwick Asylum., sued the Hart Accumulator Co., 
the claim being tor £1.200 damages in respect of the mainten- 
ance of a battery at the asylum. It appears that in April, 1901, 
the Hart Accumulator Co. agreed to maintain for a period of 
ten years from June, 1902. a storage battery supplied to the 
asylum at an etticiency of 90 per cent. of its original capacity, 
at a remuneration of £76 10s., per annum, for the first five 
vears, and £110 per annum for the second five years. ‘The 
laintiffs in the action, on the other hand, agreed to replace 
roken spray arrestors and to supply pure sulphuric acid as 
required. In 1904 the Hart Accumulator Co., as a modification 
of the agreement agreed to renew the plates and to maintain 
the capacity of the battery at 80 per cent. of its original 
deficiency instead of 90 per cent. lt was now alleged that the 
capacity of the battery fell to 60 per cent., and that generally 
the defendants had failed to carry out the agreement. The 
ampere-hour meter installed by the defendants was incorrect, 
and the defendants claim that inasmuch as this had been 
caused by neuligence on the part of the plaintifis’ attendants, 
thev were relieved of their responsibility of maintaining the 
battery. The evidence for the plaintiffs had not been cez- 
cluded when the case was adjourned until October. 


Replacement of Compressed Air by Electricity.—4A new electric 
power plant, which Messrs. iirnest Scott and Mountain have 
recently completed at the Clifton Colliery, Nottingham, to 
replace a compressed-air system, is described in the Colliery 
Guardian. The compressor engines which have been used for 
driving the alternator were originally connected to compressors, 
the engines being fitted with steam cylinders 30 in. in 
diameter, compressors 50 in. diameter by 48 in. stroke, and 
when running at a speed of 55 revolutions per minute the com- 
pressors required 578 indicated horse-power. The compressed 
air at about 70 lb. pressure was taken to the bottom of the pit, 
and there drove compressed-air engines operating an endless 
rope haulage gear dealing with 1,500 tons in seven and a half 
hours along a road 595 yards with a gradient of 1 in 6 to the 
yard. <A strap rope drove an inbye haulage at the end of the 
gradient, and the whole of the power of the engines was 
absorbed in driving this machinery. The engines were adapted 
for electric-power driving by fitting Proell governors, and 
mounting on the crank shaft a three-phase generator, 3CO kw. 
2.500 volts at 75 r.p.m. The current at the full voltage is 
taken direct to a motor of 125 horse-power driving an endless 
rope haulage gear at the shaft bottom, fitted with friction 
clutches. At one of the shafts a distribution board is fitted, 
and the current is taken on to another motor of 60 horse-power 
at the bottom of the incline. The conversion from compressed 
air to electric drive has been made without stopping work at 
all. The change-over was made at week.ends. The old fly- 
wheel was first removed and the new one fitted, and the 
armature frame fitted in halves. 


Water Power Development in Madagascar.—Z'Indwustrie Elec- 
trique reports that M. Marcel Dupuy, of Tamatane, has been 
authorised to construct a dam on the River Ivondro, the length 
to he 350 ft. and the height 20 ft., with the object of utilising 
power of that river to generate electrical energy. The authorisa- 
tion is granted for thirty years. 
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A GRAVITY FEED ARC LAMP 


N interesting patent to makers and users of arc lamps was 

published last Thursday. It has been granted to Mr. W. J. 
Davy, the well-known maker of arc lamps. The number of the 
patent is 14,809; it is dated June 28th, 1906, and the complete 
specification reads as follows :— 

This invention relates to electric arc lamps with inclined 
carbon rods which are fed together by gravity and so guided 
that the lower ends of the carbon rods rest upon stops. Hitherto 
in this type of lamp, the carbons have been found,to oxidise 
for some distance above the tips and assume a more or less 
elongated tapering form, with the result that, after a lamp had 
been burning for some time, the carbons had a tendency to slip 
past each other. 

This invention has for its object to protect the parts of the 
carbons immediately above the arc, also to provide adjustable 
stops, so that a reliable stop action is ensured and slipping 
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prevented; and consists in surrounding the carbons above the 
uc by a shield or protecting device that limits the amount of 
Ыт admitted to the globe and thus to the carbons, and ensures 
the formation of a layer of burnt gases about the parts of the 
carbon immediately above the arc, preventing them being 
attacked above the burning points, and in the provision of an 
Improved construction of adjustable stops of metal or refractory 
material. 

In carrying out this invention, the carbons are fed by gravity 
through tubular guides and pass through a disc of insulating 
tefractory material. Around the said disc an annular shield is 
fixed and extends to within a short distance of the neck of the 
globe, so that the air can only enter through a somewhat re- 
stricted annular space between the shield and the globe and 
slowly drift towards the carbons to feed the burning points, 
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the rarefied air or burnt gases above the points being kept in 4 
stagnant condition. 

An inclined metallic stop, or a stop of refractory material, is 
employed, and screwed into a tube. The carbon is pressed firmly 
against the stop by a weight. As the stop is worn away it 
can be adjusted from time to time. The carbons are inserted 
into their guide tubes from the bottom, and to facilitate this 
the stops are mounted to slide against the action oí a spring 
or weight in such a manner that when inserting the carbons the 
stops can be raised out of the way. In the accompanying illus- 
trations, Fig. 1 is a sectional elevation of an arc lamp con- 
structed according to this invention with part of the casing 
removed: Fig. 2 is an elevation of the lower part of the lamp 
framing showing partly in section the stop for the carbons, and 
Fig. 5 is an elevation at right angles to Fig. 2. The carbons a 
are fed by gravity through the tubular converging guides 5 and 
c. The tube c is pivoted at its upper end on the upper frame 
of the lamp, the lower end passing through and being free to 
oscilate in a slot g in a plate or disc d of the insulating re- 
fractory material, the slot g being closed by means of a plate Л 
attached to the swinging frame. The arc is struck and con- 
trolled by a solenoid having its core linked to a lever i con- 
nected by a link 1? to an angle lever і! pivoted to a bracket 
secured on the main frame of the lamp and connected by a 
link & with the pivoted carbon guide or frame c. 

Each carbon rod is fed by gravity, being secured at its upper 
end in spring carbon holders e and pressed downwards by means 
of weights / m mounted to slide on guide rods b' c', and which 
are connected by plates 7’ m' with links л o and with the carbon 
holders by means of pins лп! o'; the carbons are supported by 
inclined metallic stops e,. In order to facilitate the insertion 
of, the carbons into. their guide tubes from the bottom, the 
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stops a, are mounted to slide in sleeves a, against the action of 
a spring а,. The sleeves a, are screw threaded externally and 
held in screw-threaded bosses a,, so that the sleeves a, and their 
stops can be readily adjusted, as the stops wear away. 

When current is switched on the movable frame or carbon 
guide c is operated to swing its carbon towards and against the 
non-swivelling carbon, and the shunt coil w then separates the 
carbons. 

Around the disc d an annular shield p is fixed to the lamp 
frame and extends to within a short distance of the neck of the 
globe 4, so that air can only enter through the somewhat re- 
stricted annular space p' hetween the shield р and the globe q 
and slowly drift towards the carbons to feed the burning points, 
the rarefied air or burnt gases being kept in a stagnant con- 
dition to prevent the oxidation of the carbons above the points. 
A deflecting magnet r wound on one leg only, as shown, is 
arranged above the plate d and extends through the lower plate 
of the lamp level with the carbon points as shown in the 
drawings. The globe casing s is provided with ventilating holes, 
the gases from the arc passing between the globe and shield 
and out through the holes. 

A compensating or circuit resistance coil f is arranged outside 
the top frame or cover of the lamp enclosed in an annular 
casing or trough м lined with mica or other insulating material, 
and having a cover v to protect the coil from the effects of the 
weather. 

The claims are :— 

1. In an electric arc lamp as described, in which the arc is 
formed between the adjacent ends of inclined carbons, the com- 
bination with a shield that limits the amount of air admitted 
to the carbons, of adjustable rods of metal or refractory material 
arranged to act as stops for the carbons. 

2. In arc lamps of the type specified the adjustable stops for 
the carbons capable of being raised against the action of a 
spring or weight to facilitate the insertion of the carbons into 
their guide tube substantially as described. 
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THE NIAGARA-BUFFALO TRANSMISSION 
LINE 


DESCRIPTION of the transmission line from Niagara to 

Buffalo, by which nearly three-quarters of the power used 
in that city is transmitted from Niagara Falls, is given in a 
recent number of The Electrical World (New York). The 
generation of electricity for Bufíalo takes place in two power 
houses of the Niagara Falls Power Company on the American 
side of the falls and in one on the Canadian side, that of the 
Canadian Niagara Power Company. These three power houses 
are interconnected electrically. Three transmission circuits on 
two separate wooden-pole lines on the American side convey the 
electricity to Buffalo, and end in a terminal transformer station 
on the northern side of the city. Here the potential is reduced 
from 22,000 volts to 11,000 volts for use in underground cables. 
On the Canadian side, two circuits on one steel-pole line connect 
the Canadian power house with a second terminal station in 
Buffalo located on the western border of the city overlooking the 
Niagara River. The two Buffalo terminal stations are inter- 
connected by underground cables, and 11,000-volt cables connect 
the terminal stations with 11 sub-stations in various parts of the 
city. The Canadian transmission line has only been placed in 
operation recently, as has also the new terminal station of the 
Cataract Power and Conduit Company, the distributor of Niagara 
Falls power in the city of Buffalo. 

The long crossing of the transmission lines of the Canadia 

Niagara Power Company over the Niagara River at Buffalo 
possesses many novel and interesting features, and in many 
respects is a radical departure from previous practice. 


The transmission line of the Canadian company consists of. 


a single-pole line, 16 miles long, carrying two three-phase, 
22,000-volt circuits. The pole line extends from the power house 
at Niagara Falls, Ontario, along the Canadian side of the 
Niagara River to Bertie Hill, Fort Erie, a small prominence 
directly opposite the terminal station in Buffalo. 

The Niagara River at this point, although navigable, is very 
swift. The bed of the river consists of rough, jagged rocks. 
These facts, together with the greater initial cost and the diffi- 
culty of maintenance, precluded the use of submarine cables. 
The navigability of the river necessitated an overhead crossing 
with a minimum clearance above the water of 131 ft. From 
shore to shore the distance is about 1,620 ft., but because of the 
fact that the Erie Сапа] ‘апа other waterways, together with 
the tracks of the New York Central Railroad, parallel to the 
river on the Buffalo side, the shortest distance between sup- 
porting towers which could be obtained was approximately 
2,200 ft. 

Even with the minimum clearance above the surface of the 
water and the distance between supporting columns known, the 
problem of obtaining the most economical design was exceed- 
ingly complicated. If copper cables were used, the increased 
weight of copper for the same carrying capacity as compared 
with aluminium would necessitate the construction of much 
heavier supporting towers at a greater cost. Although the ten- 
sile strength of aluminium for the same carrying capacity is 
practically identical with that of copper, the following points 
had to be very carefully considered. In a catenary curve, the 
tension in the cable increases tremendously as the sag in the 
cable is decreased. The lowest point in the cable will be at the 
centre of the span, and with a minimum height established the 
supporting towers would be lower, and their cost less, if very 
little sag were introduced in the cable. But if this is done with 
aluminium cables, there is danger of exceeding the safe working 
stress. If, on the other hand, too much sag is introduced, the 
cost of the supporting towers not only becomes excessive, but 
there is danger of two adjoining cables swinging together during 
high winds. Also, if the cable is set for the minimum height 
during hot weather, and if towers are used which give the mim- 
mum safe sag consistent with the tensile strength of the cable, 
in cold weather the contraction of the cable would decrease the 
sag with the danger of excessive strains. Furthermore, unless 
& dangerous sag is introduced in the cable, the sudden additional 
strains to which it is subjected during wind storms may exceed 
its breaking point. These facts will give some idea of what 
important factors weight and tensile strength are in determining 
the most economical design for a long-span crossing. 

The crossing at Buffalo consists of nine 500.000 cm. aluminium 
cables on three steel supporting towers. giving two spans. Each 
cable is made up of 61 strands. The nine cables are for use 
of three -phase circuits, the parallel cables of each circuit 
being suspended between towers in the form of a triangle with 
the apex at the top. The three cables of each circuit are spaced 
15 ft. centres, with 15 ft. between the adioining lower cables of 
each circuit. There are six cables in this lower row forming 
the base of cach triangle with three sky wires im the upper 
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row forming the apex. Two of the three-phase crossing conduits 
are connected to the two transmission circuits, and the third is 
used as a spare circuit. | 

At the Bertie Hill tower the cables start at an elevation of 
104 ft. above the river. and rise to an elevation of 212 ft. at 
the intermediate supporting tower on the Canadian bank of the 
river. The distance between towers in this preliminary land 
span is 1,668 ft. From the tower on the Canadian shore, the 
cables cross the river to the American tower, a distance of 
2,192 ft. The top of the latter tower is 215 ft. above the river. 
At both the American and Bertie Hill towers, the aluminium 
cables are dead-ended to a series of electrose spool insulators 
connected on the tower side to a steel cable. "The latter passes 
over а large sheave on the top of the tower and thence down 
through the tower to a counterweight suspended near the base, 
weighing about 4,300 lbs. This counterweight introduces a 
flexible connection at the terminal end of each span, providing 
for expansion and contraction, and maintaining in the cables a 
constant tension. The counterweights also tend to relieve the 
cables of all sudden stress during wind storms. At the Bertie 
Hill tower, and also at the American tower, aluminium-cable 
drop leads are fastened to the main span cables just outside 
the spool insulators by aluminium T-clamps. These drop leads 
pass down and through the towers to the transmission line cable 
and terminal station. 

The cables at the intermediate tower on the Canadian shore 
are suspended from saddles supported on electrose insulators. 
At this point a piece of f-in. galvanised steel chain, 25 ft. long, 
is introduced in each cable, the aluminium cable passing around 
an aluminium sheave fastened to each end of the chain. After 
passing around the sheave, the aluminium cable is brought back 
along itself and a long wrap joint made. The steel chain passes 
over the saddie and is securely fastened to it at its centre. 
Paralleling the chain and also passing over the saddle is a short 
piece of aluminium cable. This short cable is clamped to the 
sides of the two sheaves at each end of the chain and carries 
the current. The chain, however, carries the whole weight and 
tension of the two sections of cable on each side of the tower. 

The object of the chain is not at first apparent. In long 
spans of this character there is always considerable vibration 
in the cables. If the aluminium cables alone passed over and 
were securely clamped to the saddles, there might be crystallisa- 
tion of the metal at the edge of the saddles where the cable is 
rigidly supported. In aluminium this crystallisation takes place 
very easily and rapidly, with a marked decrease in tensile 
strength. Chains, however, afford a flexible connection at the 
saddles, and any vibrations passing along the cables are trans- 
ferred to the chains and merely cause a working of the indivi- 
dual links rather than a crystallisation of the metal at the rigid 
support. 

The insulators are what are known as electrose insulators. 
Their cost is considerably more than that of porcelain, almost 
twice as much, but taking into consideration a line transmitting 
50,000 horse-power, the cost of the insulators is such an insigni- 
ficant portion of the total that, within reasonable limits. cost is 
of no consideration providing the insulator is reliable. The 
Niagara Falls Power Company has had these insulators in use 
for over four years, and has tound them satisfactory for the 
voltages used---24,000 and under. 


Marylebone Borough Council and its Consumers.—<An interest- 
ing case was held at the Marlborough Police Court last week 
when the Marvlebone County Council sued several consumers 
for amounts alleged to be due for electric current supplied. 
The refusal to pay arose in the following circumstances. In 
consequence of the passing of the London Government Act of 
1900 certain overlapping of the areas of the various electric 
lighting authorities in London was brought about, and this 
was adjusted by the London (Electric Lighting Áreas) Act, 
1904. small portions of the area of one authority being trans- 
ferred to the adjoining authority, which, under the Act of 1900, 
were given administrative powers over these portions. In this 
way certain portions of Hampstead were transferred to Marvle- 
bone, and the consumers were at the same time transferred to 
the Marylebone electric supply system. In Hampstead, how- 
ever, the charge for current is 4d. per umt, whereas in Marvle- 
bone the maximum demand system is in use, the charge being 
8d. per unit for the first two hours’ use per quarter, and ld. 
per unit for all consumption afterwards. The defendants in the 
case offered to pay for their supply upon the same rate that they 
were formerly charged in Hampstead. and pleaded that it was a 
great injustice to be transferred without consent to a district 
where the charges were greatly in excess of the amount they 
previously had to рау. The judge, whilst agreeing with the 
view stated by the defendants, said he was afraid they would 
have to submit. Judgment was accordingly given for the plain. 
tiffs. but in view of the importance of the case, a stay of execu- 
tion was granted with leave to appeal. 


169 


ELECTRICAL ENGINEERING 


Ассовт 1, 1907. 


ELECTRIC TRACTION AND LIGHTING ON THE GREAT WESTERN 
RAILWAY 


The extent of the line for which power is supplied 
by the Great Western Railway is shown on the 
accompanying plan, Fig. 1. It includes the Ham- 


HE new eleetric supply system of the Great 
Western Railway has been installed partly to 
meet the requirements of the Metropolitan Railway 
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Act, 1902. This Act provided that the Hammersmith 
und City line, owned jointly by the Metropolitan Com- 


mersmith and City line proper, with its branch 
line from Latimer Road to Uxbridge Road, and the 
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lines of the Great Western Company used in connection 
with the Hammersmith and City Railway, should be 
"lectrified. concurrently with the electrifieaticn of part 
af the Metropolitan Company's Inner Circle Railway. 


Road and Westbourne Park. From Uxbridge Road 
to Addison Road the trains run over the West London 
line, a portion of which has, in consequence, had to 
be electrified, together with two bays at Addison Road 
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Station. Тһе new electric system also provides for 
the supply of power for arc and incandescent lighting 
and small motor work throughout the Great Western 


Company’s system in the "London district. Since 


1884, the lighting supply to the Great Western's 
stations at Paddington has been provided by a gene- 
rating station laid down at Paddington by the late 
J. E. H. Gordon, with low- -pressure alternators of 
unique design. ‘This historic installation is only just 
now displaced by the new system herein described. 

The new system includes a main generating station, 
three sub-stations, and eleven distributing centres. 
The generating station is situated at Park Royal, 
beside the Great Western Company's new line to 
High Wycombe. The three sub-stations are pacen at 
the following points : j i 
High Wycombe line and the Great Western main line 
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at Old Oak Common; 
Western main line at Royal Oak; and on the west 
side of the Hammersmith and City Railway at 
Shepherd's Bush. The distance from Park Royal to 
Old Oak Common is about 1 mile, to Royal Oak 


about 44 miles, and to Shepherd’s Bush about 5. 


miles. The distributing centres are situated as 
follows :-—One at each of the Royal Oak and Shep- 
herd’s Bush sub-stations, two at Old Oak Common, 
one at Westbourne Park Station, one at Hammer- 
smith, and the remaining five in the neighbourhood 
of Paddington Station. 

Three-phase alternating current is generated at 
Park Royal, with a frequency of 50 periods and at a 
pressure of from 6,300 to 6,600 volts, and is trans- 
mitted at this pressure to the three sub-stations. In 
the sub-stations, the greater part of the three-phase 


1 


tem 


SECTIONAL ELEVATION. 


at the south side of the Great 


current is converted by motor converters from about 
6,500 volts alternating to 600 volts direct current, 
which is supplied to the conductor rails. Direct 


 eurrent at 600 volts is also employed for sundry power 


purposes and also for are lighting. 

A certain part of the three-phase supply is distri- 
buted from each sub-station at 6,500 volts to the dis- 
tributing centres, where it is’ transformed down by 
static transformers to either 220 or 110 volts for are 
and incandescent lighting and small motor work. 

Figs. 2 and 3 show the general arrangement of 
the generating station. It should be noted that the 
present station only occupies about one-sixth of the 
ground available. The general idea is that a station 
should be designed as a unit, the total capacity. 
number of sets, and general arrangement definitely 
settled, and then built without provision for exten- 
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sion for future requirements. When the future needs 
come, another station can be designed to suit the 


then conditions, untrammelled by anything in the 
earlier station, and in the light of accumulated experi- 


ence. Acting on this principle, the Park Royal 
station is a complete unit. When an extension is 
needed, another station can be built on the other 
side of the coal siding, and eventually there may 
be five or six stations on the site, grouped along the 
sidings like berries on a stalk. 

Granted the available land, obtained at something 
like agricultural value, and that the first station is 
on a scale approaching the limit of economic size, 
this plan has much to recommend it. 

A general view of the station is given in Fig. 4. 

The main building, for which Messrs. J. T. Firbank 
were the main contractors, is a steel structure, filled 
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in with brick and roofed with glass and- slate, the. 
wooden framework for the latter being lined on the 
inside with’ fireproof plaster. "OM T 

The boiler-house, at the east end of the main build- 
A set of steel coal 


ng, is arranged in three bays. 


lic. 


* 


bunkers is provided over the centre bay, with a total 
storage ‘capacity of about 600 tons. A main flue is 
built behind each block of boilers, and these are 
joined together outside the east end, and are carried 
into the base of a chimney in such a way as to leave 
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will be built outside the north-east corner of the 
building when the station is extended. | 
To the west of the boiler-house, and separated from 
it by a party wall, is the main engine-room, which 
is also arranged in three bays, the two side bays taking 


the engine sets, and the centre bay the condensing 
plant, which is also above floor level. The switch- 
boards are arranged on galleries extending across the 
whole breadth of the engine-room at the west end. 
The concrete foundation blocks for the main engines 


Fic. 5.—Coat AND AsH Conveyor, Driving HoUsE, AND Ass FILLERS. 


tom for the connection to the same chimney of a 
smilar main flue when the present station is doubled. 
A bye-pass flue is also provided outside the east end 
of the boiler-house. The flues are arranged so that 
connection can be made to a second chimney, which 


and for the cordensing plant leave five passages in 
the basement, from end to end of the engine-room. 
The three centre passages, and the space at the east 
end of the foundation blocks, accommodate the pipe- 
work, and are separately drained and entirely shut off 
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from the remaining two passages and the switchboard 
basement at the west end, which accommodates the 
cables. An annexe to the engine-room is provided, 
which serves as workshop and stores. 

The coal siding is carried as a double line over a 
coal ''silo," into which the coal can be discharged 
from bottom doors in the 20-ton '' hopper " wagors 
in which it is brought. The silo is a row of rein- 
forced .conerete hoppers of funnel shape, with a total 
capacity of about 400 tons of coal, underneath which 
run two tray conveyors. "These carry the coal from 
any hopper to the bottom of two vertical bucket 
conveyors, which lift it to about 50 ft. above the 
boiler-house floor level, and there deliver it to two 
horizontal bucket conveyors running into the boiler- 
house, and delivering into the main coal bunker, 
which runs the length of the boiler-house. The same 
horizontal eonveyors bring the ashes out of the ash- 
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through the steam pipes and engines, may be ех- 
hausted to atmosphere, but normally passes through 
mechanical oil separators into surface condensers, 
from which the condensed water is drawn by air 
pumps, and delivered by force pumps to a height of 
20 ft. at the west end of the boiler-house, to the inlet 
of an oil separating and filtering plant, and thence 
to the hot well tanks. The circulating water for the 
condensers is drawn from lodges under the cooling 
towers by centrifugal pumps, and after passing 
through the condensers, is pumped up to the top of 
the cooling towers, make-up water being obtained from 
the water supply tank in the yard. 

The boiler-house contains ten Babcock and Wilcox 
double-drum water-tube boilers, arranged in two rows, 
with the stoking floor central. 

The coal bunker is over the stoking floor in a kind 
of clerestory, or lantern-roof, so that it does not 
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pits, and discharge them into an ash hopper standing 
over another pair of rails. Fig. 5 is a view of the 
conveyor-house and ash-fillers over the sidings. These 
conveyors are all driven by three-phase motors, and 
were supplied by Messrs. Spencer and Co., Ltd. 
Water is taken from the canal at Old Oak 
Common, with an alternative supply from the Water 
Board, to a’ water tank in the yard cutside 
the west end of the engine-room. From this tank it 
passes to the pump-room basement in the boiler- 
house, and is pumped through two cylindrical drain- 
water coolers, into an overhead feed-tank in the 
engine-room. The make-up feed water is supplied 
from the overhead tank through water-softening 
plant, into the hot well tanks. The feed pumps draw 
from the hot well tanks, with an alternative connec- 
tion to the main water supply pipe, and deliver 
through water meters and pump-exhaust feed heaters, 
to the boiler feed ranges. The steam, after passing 


obstruct light from the side roof glazing. The conse- 
quence is that the boiler-room is light and airy. 
Fig. 6 gives a good idea of this, as seen from the 
stoking floor. 

Each boiler has a heating surface of 5,764 sq. ft., 


water per hour at a pressure of 200 lbs. per sq. in. 
The boilers are fitted with chain-grate- stokers. The 
coal is delivered into the feeding hopper of each 
furnace through a shoot from the coal-bunker: above, 
and passes through a measuring apparatus. 

The boilers are fitted with superheaters, and the 
tubes are so divided up that the cireulation of the 
feed water is quite definite, passing first through a 
set of tubes intended to act as economisers. 

The feed-pumps, which are of Messrs. J. P. Hall 
and Co.'s make, are installed at the engine-roomi end 
of the boiler-house, with oil separating and water- 
softening plant on either side. The main work of oil 
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separation is done by Reavell mechanical oi] separators 
placed between the engine exhausts and the eon- 
densers, but the importance of removing the last 
traces of oil from the feed-water is here fully recog- 
used. The `* Davis-Perrett `` electrical process is 
employed. The water flows under and over a series 
of cast-iron plates fitted in a vat, alternately anodes 
and cathodes. A eontinuous current passed bctween 
them exercises a directive effect on the oil particles, 
the greater part of which unite with the iron oxide 
formed on the anode plates and precipitate. The 
remainder are buoyed up by the escaping hydrogen 
bubbles. Thus the oil separates out entirely and the 
effluent, water is stated to carry no trace of oil recog- 
nisable by analysis. The current is reversed from 
‘ime to time, when the instruments in the vat circuit 
show that the resistance has risen to a certain value. 

In the pump-rcom there are four vertical steam- 
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which therefore does not choke, as is the manner of 
lime-water valves. The soda solution is controlled 
by a separate valve, from a tank kept filled to a con- 
stant level. The effect is that the water to be treated 
gets a predetermined admixture of each reagent. 
From the precipitating chamber the treated water 
passes upwards through a wood-fibre strainer, and 
then through a filter bed of quartz sand. Provision 
is made for cleaning the filter by a reverse flow of 
water. The main contractors for the whole of the 
pipework, pumps, tanks, &c., were Messrs. Aiton 
and Co. 

The engine-room contains eight main generating 
sets arranged in two rows of four in each side bay. 
In the central bay are four surface condensers, each 
with its air and circulating pumps. Two views of the 
main sets are given in Figs. 8 and 9. Each set con- 
sists of a Bellis engine driving direct an alternator 
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driven feed-pumps, each of a capacity of 6,000 gallons 
per hour, delivered against the working pressure of 
200 Ibs. per sq. in. 

The make-up water can be supplied direct to the 
hot well tanks from the supply main, but is normally 
pumped up into an overhead tank in the engine-room. 
The inlet to the softening plant is controlled by a 
float in the hot well tank below, so that the quantity 
of make-up water is rezulated automatically. The 
water-softening plant, which was supplied by the 
Paterson Engineering Co., is.arranged in duplicate on 
either side of the pump-room, each set being capable 
of treating 2,500 gallons per Four. In this apparatus. 
which is shown in Fig. 7, the water to be treated 
passes through a tumbling bay, and the height of 
water above the sill, which is a measure of the rate 
of low, is made to regulate the supply of the soften- 
ing reagents, lime and soda. The lime solution is 
regulated by the flow of water into a lime-saturating 
chamber, so that no lime passes the regulating-valve, 


manufactured by the Electric Construction Co., gene- 
rating three-phase current at 50 cyeles per second, 
at a voltage of 6,300 to 6,600 volts, the normal out- 
put being 750 kw., with an overload capacity of 25 
per cent. Each engine is of the three-crank triple- 
expansion type, running at 250 r.p.m. The dimen- 
sions of the cylinders are 18} in., 27 in., and 40 in., 
with an 18 in. stroke. The governor is controlled by 
an clectrie motor, from the main switehbcard gallery, 
for adjusting the speed of the engine during synchron- 
ising, and for adjusting the load between the sets run 
ning in parallel. An emergency-valve. electrically 
controlled from the switchboard, is also fitted to each 
engine, so that steam may be entirely cut off under 
emergeney. | 

The generators are of the ordinary rotating field-mas- 
net type, and the total weight of the magnet-wheel and 
flywheel is. about 11 tons. The stationary armature 
is wound in open slots, and is star connected, but 
the centre point is not permanently earthed. Screws 
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are provided for sliding the armature sideways for 
inspection when required. | 
The main steam pipes are brought through from 
the boiler-reom in two lines, joined into a ring by a 
eross-pipe at the end remote from the boilers. | 
The condensing plant is divided into four sets, each 
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excitation and the auxiliary motors. The three-phase 
meters used throughout the station are supplied at 
630 volts, either from the low-tension sets Just men- 
tioned or from two sets of step-down transformers 
supplied from the main busbars. The motor-driven 
three-phase generator can be used for charging feeders 
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serving one pair of main engines. Each condenser 
can deal.with 42,000 lb. of steam per hour. The 
I;dwards air-pump is steam-driven, and a three-phase 
motor drives the centrifugal cireulating-pump. The 
circulating pumps can pass 178,000 gallons of water 
per hour. A general view of the condensing plant is 
given in Fig. 10. | 

There are four cooling towers of the natural draught 
wood type supplied by the Klein Engineering Com- 
pany. Each tower can be divided into two sections. 
Each cooling-tower is 104 ft. long and 21 ft. wide at 
the base, the height from the base to the water 
inlet being 24 ft., and to the top of the tower 74 ft. 
Each is designed to cool 145,000 gallons of water 359 
F. from 115? F., under ordinary conditions of tem- 
perature. 

Returning to the engine-room, the western end, 
between the main sets and the switchboard, is осси- 
pied by auxiliary sets, for the supply of direct current, 
and low-tension three-phase current for excitation and 
other auxiliary purposes. 

There are two exciters, one steam-driven and the 
other driven by a 6,600-volt induction motor. There 
are two batteries, forminz a standby for the exciting 
sets. These are charged with the assistance of motor- 
driven boosters. There are also two low-tension 
three-phase generating sets, one steam-driven, and 
one driven by. a continuous-current motor from the 
exciting busbars. It will be seen that only by an 
extraordinary coincidence of breakdawns in different 
places can the station be deprived of current for 


through the transformers mentioned, or run. in the 


contrary way for the supply of continuous eurrent. 


The safeguards are thus very complete, and are made 


he 
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бэ rather bv the various combinations of steam and 


motor driving of continuous and alternating current 


machines than by duplication of apparatus. 


In cach main engine-room bay and in the workshop, 
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a 20-ton overhead travelling crane is provided, worked 
by three series motors supplied with D.C. current at 


220) volts. A 10-ton crane is also provided in the 
condenser bay. These cranes were supplied by 
Messrs. Marshall, Fleming, and Jack. 


From the main generators the leads pass into side 


tunnels under the engine-room floor, and are brought 
into a cross-tunnel at the western end under the 
switchboard galleries. Each high-tension cable ter- 


minates here in a trifureating-box. This cross-tunnel 
really the lowest tier or floor of the high-tension 
switehboard, as all the cireuits pass up vertically to 
the controlling apparatus above. 

The switeh-gear includes two main H.T. switch- 
boards, for controlling the 6,500-volt three-phase eir- 
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cuits which are placed one at the west end of each of 
the main engineroom bays, an auxiliary switchboard, 
for controlling the 650-volt three-phase circuits, placed 
on the same gallery. as the main switchboard control 
panels, and two switchboards for controlling the 220- 
volt D.C. cireuits, placed one at the west end of each 
of the main engine-room bays on the floor level imme- 
diately under the front of the main switchboard control 
gallery. Both Н.Т. and L.T. switchboards were sup- 
plied by the British Thomson-Houston Co.. Fig. 11 
is an elevation, and Fig. 12 a vertical section of one 
of the main switchboards. 

The high-tension part of each main H.T. switch- 
board extends from the basement fo a total height of 
33 ft., and consists of a steel framework filled in with 
stone slabs. Each circuit runs from the bottom to 
the top of the board, and is separated from the rest 
by vertical stone partitions. The switches, trans- 
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formers, &c., on each circuit are further separated 
from each other by four horizontal partitions, which 
divide the whole structure into a set of fireproof cells. 

Iron doors on each gallery give access to the indi- 
vidual cells, opening towards the end wall. Each cell 
can be easily examined and cleaned, but the doors 
make it very difficult to get at neighbouring sets, 
i.C., different phases on the same circuit, simul- 
taneously. The controi-board is placed on a gallery 
about 14 ft. above the engine-room flcor, and slightly 
in front of the H.T. portion of the switchboard. One 
of the main control-boards is shown in front view by 
Fig. 13. 

Each main H.T. switehboard controls the four 750 
kw. main generators in the bay opposite which it 15 
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IN 


CENTRAL Bay or ENGINE Room. 

three ‘15 H.T. feeders, a *15 cable to an arti- 
load-tank, and some local branch circuits, 
namely, a H.T. distributor-feeder to a local distribut- 
ing centre, a H.T. circuit to one of the banks of 
auxiliary transformers, and, in the case of the north 
main board, the H.T. circuit for the induction-motor 
generator. Тһе two main H.T. switchboards can be 
worked independently of each other, or сап have 
their busbars connected for working in parallel. Each 
board has a duplicate set of main busbars, and also 
a set of H.T. synchronising busbars which are used 


placed 5 
ficial 


in connection with the testing and charging of the 
feeders, as well as for synchronising the generators. 


Each set of main busbars is placed in a stone chamber 
with wire-woven glass sliding-doors running the 
whole length of the switchboard structure in front 
of the switch-cells. The main switches are mechanic- 
ally worked from the control-board. Advantage has 
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been taken of the rodding system to interlock the 
switches by an adaptation of the railway signal frame- 
lock. This ensures that things can only be done in 
proper order. For example, a generator cannot 
be connected to one of the busbars unless the exciting 
and synchronising switches of that generator have 
been previously turned to the proper positions. 

All the instruments are placed on the control panels, 
змі are worked from transformers. Immediately in 
front of the control-panels are placed the main gene- 
mtor field regulating resistance columns, the engine 
zovernor and emergency-valve switches, and also a set 
of signal-columns and indicators by which the switch- 
bard attendant can communicate with the drivers of 
the engines. 


The circuit for each main generator. or feeder starts 


their 


in the basement in a cell which contains the three- 
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core cable sealing and dividing-box to which it is con- 
hected bv three phase-changing links, shown in Fig. 
li. These links are arranged and shaped so as to 
enable any core of the cable to be ‘connected to any 


one of the conductors of the switchboard circuit, in 
order that the phases of a circuit may at any time 
be arranged correctly and symmetrically with refer- 


ence to the phases of other circuits, irrespective ot 
Ше position of the cores of the cable in the box. 
Ave the phase-changing links a set of disconnecting 
05 is provided which, when open, disconnects the 
ts of the cable from the switchboard-circuit, and 
Connect them direct to earth. Тһе links can be 
locked im the '" open " or ''earthed " position. Оп 
the cable side of these disconnecting links a set of 
"^w-tubes is connected, to indicate when the cable is 
uve, The eireuit then upwards, and is 


| passes 
oranched and connected to three oil-break automatic 


switches, the lowest of which is directly connected 
to the synchronising busbars, while the two upper 
switehes connect to one or other of the two sets of 
main busbars. The main busbar switches are used as 
selector-switches, and also serve as a standby to each 
other. The machines or feeders can be changed from 
one set of busbars to the other through the machine's 
own switches, or through a separate bar coupling- 
switch. ‘The necessary transformers for working the 
instruments are tee d off or connected in the circuit on 
the cable side of the main switehes, and these same 
transformers energise the relays in connection with 
the main switches. 

' Each main generator is provided on its control-panel 
with a watt-hour meter, an indicating wattmeter, a 
power-factor indicator, and an ammeter. Each feeder 
is provided on its control-panel with three ammeters. 


f E E ru i 
v І E 


Matin CONTROL BOARD. 


The main switches on each of the 
circuits are provided with 
time-limit overload relays. Time-iimit overload relays 
are also provided on the main feeder circuits, the 
cables cross-connecting the two main boards, the bus- 
bar coupling circuits, the branch circuits, and the 
feeder H.T. synchronising  selector-switehes. The 
tripping relays are mounted on the front of the control- 
panels. They release the main switches by knocking 
out a link or toggle joint in the switch movement. 
As this is outside the cell it is easy to examine and 
verify the switch position at any time. The closing 
or tripping of a switch is notified on the control-board 
by coloured lamps, as usual. A green pilot-lamp is 
mounted in front and in the centre of the control- 
board, to show that the D.C. tripping supply is in 
order. 

A charge and test panel is provided on each main 


main generator 
instantaneous reverse and 
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H.T. switchboard for the purpose of testing and charg- 
ing the main H.T. feeders, either through a water-box 
containing -three-phase variable water resistances, or 
through the step-up transformers from the auxiliary 


Fic. 14.- 


PHASE-CHANGING LINKS IN CABLE TERMINAL CELL. 


650-volt switchboard. Ammeters are provided for 


indicating the charging current, and earth-detecting 
voltmeters are connected to the synchronising bars, 
and also to the main busbars, so that a fault on 
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used for the generators, and one for the feeders, and 
each including three lamps, a rotating synchroscope, 
and a pair of paralleling voltmeters. : 

The auxiliary three-phase switchboard for control- 
ling the 650-volt alternating-current circuits is placed 
in line with and between the control-panels for the 
two main H.T. switchboards. The auxiliary board is 
fitted with two sets of busbars, which can be coupled 
together when required. ach of the three-phase 650- 
volt generators and the L.T. side of each set of step- 
up auxiliary transformers can be connected to either 
set of busbars through one or other set of contacts 
of a special double switch, which is fitted with an 
overload release and an interlock between the two sets 
of contacts. The auxiliary feeder circuits which 
supply the various three-phase motors driving auxiliary 
plant throughout the buildings are connected to the 
top set of busbars through switches with overload 
releases. Synchronisers are provided on swing panels 
to enable synchronising to be effected with either set 
of busbars. 

The two D.C. 220-volt exciter switchboards on the 
ground floor can be worked separately or in parallel, 
and each controls one of the. auxiliary D.C. gene- 
rators, one of the storage batteries, three feeders for 
working the D.C. crane motors and the are and in- 
candescent lighting of the power-house, and an excita- 
tion circuit for the main and auxiliary. three-phase 
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the feeder being charged, or on the network which 
is being supplied from the main busbars, will be 
indicated at once. The feeder charging gear was sup- 
plied by Messrs. Ferranti, Limited, who also supplied 
various instruments in the installation. 

. Each control switchboard is provided with two sets 
of synchronising gear, mounted on swing panels at 
either end of the hoard. The svnchronisers are 
worked from pressure-transformers, one being normally 


generators. The field-circuits of each generator can 
be connected to either of the two excitation circuits 
by means of change-over switches with discharge re- 
sistances operated from the front of the main switch- 
board gallery. There is no automatic protection 
between the exciter board and the excitation bars, 
but a switch is provided with a discharge resistance 
and contacts, so that if necessary the excitation to 
the fields of the alternators can be switched off col- 
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lectively on the exciter-board. In a separate shed 
outside the engine-room two tanks, supplied with cir- 
culating water, are provided, each ‘of which forms an 
artificial load of the capacity corresponding to the 
output of one of the. main generators. 

The general lighting of the main buildings and also 
of the coal siding and the approach road, is carried 
out by 40 ''Oriflamme " arc lamps, and about 200 
incandescent lamps. | 

The whole station is planned on the basis of bi- 
lateral symmetry, and if divided by a central longi- 
tudinal wall could be worked as two separate com- 
plete stations. This remark extends to the batteries 
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Fic. 16.— GENERAL ARRANGEMENT OF SHEPHERD'S BusH 
SUB-STATION. 


and the cooling-towers and reservoirs, but there is at 


present only one chimney-stack, with provision for 


snother; and the workshops and stores are not in 
duplicate. 

The main points on which the design seems open 
to criticism are the absence of feed water heating by 
economisers, &с., and the large number of generating 
sts laid down. Experience may prove that ample 
boiler capacity, the simple feed-pipe arrangements, 
and the saving in maintenance, &e., of economisers, 
will amply compensate, in money value, for such 
increased heat losses as result from: the suppression 
of the economiser. In this connecticn the great ad- 


vantage open to the Great Western Railway of obtain- 
ing coal trom several distinct coal-fields, and hauling 
it over its own roads at cost price, puts it on a difterent 
footing as regards fuel costs and eccnomies from the 
London electric supply undertakings. 

Between the generating station, the sub-stations, 
and the distributing centres about 37 miles of H.T. 
3-core cable, and about 14 miles of L.T. concentric 
cable have been laid, in addition to between three and 
jour miles of single L.T. cable used in the form of 
jumper cables in.connection with the conductor rails. 

Each H.T. feeder between the generating station 
and the sub-stations has three cores of ‘15 sq. in. 
sectional area, insulated. with paper, lead-sheathed, 
and armoured with galvanised wire in order to meet 
the requirements of “the Board of Trade. The H. a 
distributors are similar cables of ‘05 and ‘0125 sq. 
sectional area. The L.T. direct-current and be 


-nating-current cables: are- coneentric- paper-insulated, 


lead-eovered cables. The trunk multi-core and the 
branch telephone cables are also paper-insulated and 
lead-covered. 

The high-tension supply mains аге led from the 
station to Old Oak Common along the railway. The 
cables were manufactured by Messrs. Siemens 
Brothers and Co., Ltd. Each cable is laid in a separate 
Howard asphalt trough filled in with bitumen, and 
covered with asphalt concrete. Where they cross 
railway lines a concrete- amd brick trench is built, 
with old rails or steel troughing above to form a floor 
for the sleepers and rails. 

At points where the cables are laid across railway 
bridges, the cables have been laid on steel plates 
fixed to the bridge girders, the ends of the plate 
being built into the conerete bed of the cable trench 
at each end of the bridge, but left free for a few feet 
between the brilge structure and the anchoring point, 
so as to minimise as far as possible the effect of 
vibration. 

All the laying and jointing had to be done without 
interfering. with the traffie, and great care had to be 
taken to avoid accidents. It is satisfactory to be able 
to state that not a single life was lost in carrying 
out this part of the werk. The usual method of joint- 
ing the cables after they are laid was departed from, 
the last 20 or 30 ft. of each length of cable being left 
unlaid until the end had been jointed to the "next 
length. The ends to be jointed were laid on a tem- 
porary platform placed over the trench protected by 
a jointer's tent. The continuity of the armouring 
at the joints is maintained by copper strips, clipped 
to the armouring beyond the wiped plumber's joint. 

The three-phase current is transmitted from Park 
Royal by six H.T. feeder cables as far as an inspection 
chamber adjoining the sub-station at Old. Oak Com- 
feeders are carried 


mon. From this point five H.T. 
on to another inspection chamber at Westbourne 
Park. From Old Oak Common inspection chamber 


two H.T. feeders supply the Old Oak Common sub- 
station. From the Westbourne Park inspection 
chamber four H.T. feeders are carried to supply 
Royal Oak sub-station, and three to supply Shep- 
herd’s Bush sub-station. 


The inspection chambors referred to above are 
small brick buildings, into which the feeders аге 


brought and terminated in trifureating-boxes. The 
separate conductors are then led to sockets on ver. 
tical bars. The incoming and outgoing feeders are 
arranged along two walls of the chamber, and are 
normally connected by conductors taken up the walls 
and across the roof. But sets of horizontal bars 
crossing the feeder bars, and also socketed, permit 
of a certain amount of cross-connection by plugs 
between incoming and outgoing feeders, go that spare 
feeders on each side may be connected up as desired. 

The arrangements admit of the testing of every 
feeder or condueter. Fig. 15 is a view of the interior. 
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The Royal Oak sub-station is equipped with four 
400 kw. traction motor converter worked in 
parallel with a battery having a one-hour discharge 
rate of 1,680 amperes, in conjunetion with reversible 
boosters. ‘The sub-station also contains two 200 kw. 
motor converters for D.C. lighting and power pur- 
poses. The Shepherd's Bush "sub-station is cquipped 
with seven 400 kw. traction motor converters worked 
in parallel with a battery having a one-hour discharge 
rate of 840 amperes, in conjunction with reversible 
boosters. The Old Oak Common sub-station is 
equipped with one 400 kw. and two 200 kw. motor 
converter sets for D.C. lighting and power purposes. 

All three sub-stations are designed on the same 
lines. The general arrangement is illustrated by 
Fig. 16, giving a plan and section; and Fig. 17 a 
view of the converters and D.C. switehboards at 


sets, 


Bric. 17. 


Shepherd's Bush. Foyal Oak, being the most repre- 
sentative, is selected for a detailed description. 

The Royal Oak sub-station is built in three bays. 
The motar converters and reversible boosters are 
placed in the centre bay, over which a 10-ton hand- 
worked travelling-crane is provided. One of the side 
bays contains the H.T. switchboard and the other the 
L.T. switchboard. At one end of the space reserved 
for the H.T. switchboard, a transformer room is pro- 
vided, which forms one of the distributing centres, 
and is equipped with transformers for supplying alter- 


nating current at 220 volts for local lightinz, includ- 
ing the lighting of the sub-station. Next to the 
transformer-room a workshop is provided.- Adjoining 


the same end of the sub-station is a battery-room, 
which forms the basement of a large building used 
by the Great Western Railway for stores. 

The motor-converters are of the La Cour type, 
manufactured by Messrs. Bruce-Peebles and Co., 
Ltd. The motors of these machines have wound 


MoroR CONVERTERS AND 


rotors which are connected to tappings on the gene- 
rator armatures. The motor stators are supplied 
directly with high-tension current. The effect of this 
construction is that part of the continuous-current is 
supplied directly from the rotor windings, and part 
from the generator armature; only the latter part of 
the energy is transformed to and from the mechanical 
form, the former part undergoes inductional trans- 
formation only. Consequently, the machine is smaller 
and more efficient than a motor generator set in which 
the whole of the energy undergoes mechanieal trans- 
formation. Compared with a rotary transformer, the 
La Cour machine is more convenient in handling. be- 
cause the generator field is independent of the motor, 
and voltage regulation therefore has no effect upon 
the power factor of the alternating supply, the 
machines are asynchronous, and can be started up 


= a, 
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{rom the three-phase side as induction motors. But 
possibly the determining factor in the choice in this 
case is the ease and smoothness with which they 
reverse their functions when running in parallel with 
a battery on the continuous busbars. This property 
is utilised to ensure the continuity of the lighting 


supply. There is a large battery, supplied by the 
Tudor Accumulator Co., at Royal Oak, connected 
to the traction-board through a Highfield reversible 
booster. Should the high-tension supply from Park 


Royal be interrupted, the motor generators run on 
without disturbance, taking current from the battery 
ard delivering high-tension three-phase current to the 
busbars, and so maintaining the supply to the lighting 
circuits. When running in this way the alternating 
side of the machine behaves as a synchronous three- 
phase generator. As most of the lighting supply to 
Paddington, the offices, and neighbouring stations, 
yards, &c., is fed from the alternating-current mains, 
this method of utilising the battery as a standby is 
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invaluable. Among the reasons for adopting, or 
rather, perpetuating the use of alternating current for 
lighting, economy of distribution over the great area 
covered is at once apparent, and facility of obtaining 
any desired voltage locally is another important 
recommendation. 

The lighting is supplied from distributing centres, 
each fed by two high-tension feeders and equipped 
with two groups of three single-phase transformers. 
Each group of transformers is sufficient to supply 
the maximum demand upon the distributing centre, 
so that a complete standby is available. These trans- 
formers are switched in and out from the sub-stations 
by the high-tension feeders, a discriminating trans- 


Fis. 18.—Back or 


frmer of Mr. Leonard Andrew's design switching 
secondaries on or off the low-tension busbars as 

required, so that no attendant is required in the 

''ansformer-room. | 

The H.T. switchboard is generally similar in con- 


truction and design to those at Park Royal. The 
‘coming H.T. feeders are connected to the centre 


of the board, the traction motor-converters being con- 
‘ted to the one end and the lighting-converters 
and the H.T. distributors to the distributing centres, 
the other end. The portions of the board which 
ntrol the incoming feeders and the traction motor- 
nverters, are provided with -duplicate busbars as 
ell as with a set of synchronising bars. The H.T. 
listributors and the -lighting motor-converters are 


connected to an extension of the upper set of main 
busbars. This extended portion of the upper main 
busbars ean be divided into two sections, each ol 
which controls one out of the pair of H.T. distri- 
butors which supply each distributing centre, and 
one of the lighting mctor-converters. "The outer sec- 
tion can be connected to the main busbars by means 
of a ring main. Either of the two sections can, 
therefore, be shut down without cutting off the supply 
from any distributing centre. Section-switches аге 
also provided in the main duplicate busbars to facili- 
tate cleaning operations. 

The L.T. switchboards, placed on the opposite side 
of the sub-station to the H.T. switchboard, are 
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divided into four sections, one for controlling the 
traction circuits, a second for controlling the lighting 
circuits, a third for a milking booster, and its con- 
nections to the battery-room, and the fourth for con- 
trolling the Highfield reversible boosters. The main 
sub-station switch-gear was supplied by the British 
Thomson-Houston Co., and the St. Pancras Iron- 
works Co. acted as sub-contractors for the framework 


and galleries. The Electric Construction Co., how- 
ever, supplied. the switch-gear for their boosters 
which includes Messrs. Bertram Thomas’s overload 


and reverse-current circuit-breakers. 

A view of the back of the traction switchboard at 
Shepherd’s Bush is. given in Fig. 18, showing the 
scheme of bare conductors on insulators. 
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The motor-converters are normally started up from 
the H.T. side, the rotors being provided with slip 
rings and with starting resistances, which are placed 
in the H.T. switchboard basement, and which are 
controlled by handles, which can be operated from 
the floor-level near each machine. The 400 kw. trac- 
tion motor-converters can also be started up on the 
D.C. side from the battery. 

The battery and Highfield booster are used pri- 
marily to equalise the traction-load. But in the 
event of an interruption of the high-tension supply 
from Park Royal, the battery is depended upon to 
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Fic. 19.—Positive RAIL INsULATOR. 


keep up the lighting supply, as above explained, and 
in the event of the demand upon it exceeding a 
certain limit, the traction supply is automatically cut 
off by a circuit-breaker, which is shunted by a resist- 
ance so proportioned that when the circuit-breaker 
is opened, only sufficient current can be supplied to 
the trains to keep the lamps alight until the power 
for driving the trains can be supplied again. Thus 
the battery is able to maintain the alternating- 
current supply to Paddington, the railway sta- 
tions and other important points until the supply from 
Park Royal is restored. A direct connection to the 
D.C. lighting board also enables the D.C. lighting 
supply to be maintained from the battery only when 
required. 

The negative bus-bar of the traction switchboard is 
connected to earth through a resistance which allows 
about 100 amperes to pass when the positive side of 
the system is earthed, owing to accidental connections 
to the conductor rails on the track or in any other way. 
An earth recording voltmeter is provided to give a 
continuous record of the potential of the negative with 
reference to earth, and means are also provided for 
testing the leakage current from the positive and nega- 
tive conductor rails. | 

The track work on the Hammersmith and City Rail. 
way necessarily matches that on the Metropolitan and 
District Railways in rail position, but the construction 
is somewhat different. There are two insulated con- 
ductor rails, the positive being three inches above rail 
level and sixteen inches outside the running rail, and 
the negative conductor one and a half inches above 
rail level, and in the centre of the track. The two 
conductor rails are of an inverted channel section, 
resting at intervals not exceeding ten feet .on iron- 
capped -Doulton porcelain insulators, as shown on the 
accompanying drawing, Fig. 19. The insulator is fixed 
to the sleeper by small clamps and coach screws. 
This design leaves the conductor rail and insulator 


free to move up and down relatively to each other 


when trains are passing, owing to the spring in the 
sleepers and in the road bed. The rails are 44 ft. 6 in. 
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long, weigh 102°8 lb. per yard, and have a cross 
sectional area of 10 square inches. They are made of 
a special quality of steel having a conductivity equal 
to 15 per cent. of that of copper. The conductor rails 
are fished by a joint plate bolted on the underside, 
and are bonded by four laminated copper strip bonds, 


which are protected by the sides of the conductor rail$ ` 
and the joint plate, as shown in Fig. 20. These bonds’ 


were supplied by the Forest City Electric Co. At 
intervals of about 130 ft. the conductor rails are 
anchored by means of special insulators, having a 
groove in the iron eap in which a bolt engages which 
passes through the flanges of the conductor rail, the 
anchor insulator being secured to the sleeper by semi- 
circular clips. The bond terminals were expanded 
into the. conductor rails by means of hydraulic presses. 
The cross section of the conductor rails differs from 
that in use on the Metropolitan and District Railways, 
particularly at the contact surface, which is flat across, 
and somewhat narrower. Steel ramps 13 ft. long (1 in 
50) made from a bent section of the ordinary con- 
ductor rail, are normally used at facing ends, and 
steel ramps 4 ft. 6 in. long (1 in 9) at trailing ends. 
At sidings and points where the collecting shoes may 
pass over the rails in either direction at a medium 
speed, steel ramps 8 ft. long (1 in 25) are fitted to 
each end of all rails. At cross-overs, where the speed 
is less, cast iron ramps (1 in 8) are fitted. The con- 
ductor rails, ramps and fastenings were supplied by 
the Frodingham Iron and Steel Co., and the joint 
plates and insulator caps and fastenings were manu- 
factured by the Leys Malleable Castings Co., Ltd. 
At points and crossings the different lengths of con- 
ductor rail are connected together by rubber insulated. 
lead sheathed and armoured cables, supplied by 
Messrs. W. T. Henley's Telegraph Works Co., Ltd.. 
and buried direct in the ground, each end of the cable 
being sealed in a specially designed porcelain terminal 
cap, from which a solid copper rod projects. To this 
projection two flexible copper bonds are clamped, the 
other ends of the bonds being expanded into the con- 
ductor rails. Any jumper cable can in this way be 
at once disconnected by the removal of two bolts in 
the clamp. Fig. 21 shows the general arrangement of 
one of the terminal insulators. The conductor rails 
are fed by concentric cables from the sub-stations at 
Royal Oak and Shepherd’s Bush, four 1°25 square 
inch cables being laid from the former, six 1°25 square 
inch cables, and two 0°75 square inch cables being laid 
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from the latter sub-station. The two-.0°75 square inch 
cables supply overhead conductors in the car sheds at 
Hammersmith, as well as the conductor rails outside 
it. The concentric feeder cables from the sub-stations 
end in terminal boxes, where they are connected to 
four jumper cables, two positive and two negative. 
which, in turn, are connected to the conductor rails 
in the same way as the other jumper cables. 

Both positive and negative conductor rails are in- 
sulated from earth throughout their whole length, but 
at each sub-station the negative is connected to earth 
through a resistance. On the occurrence of an earth 
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ci the positive the potential of the negative conductor 
nil may drop to about 600 volts below earth when 
a current of about 100 amperes passes through the 
arthing resistance. 


The conductor rails on each line can be connected. 


-xctrically from one end of the line to the other. 
tss bond pillars are placed at various points of 
ùe line, usually near. a station, for the purpcse of 
e neeting the conductor rails of the '* up °’ line with 
wwe of the ''* down " line. Each eross bond pillar 


stains a double-pole switch worked by rodding from, 


i lever placed in the nearest signal cabin. The 
steh, When closed, connects the two positive con- 
ictor rails together, and the two negative conductor 
nis together, so that the ‘‘ up” and '' down ” lines 
x worked in parallel. 

‘ection insulators are placed at certain points in the 
«uductor rails on each line for the purpose of dis- 
emeeting any section of the conductor rails when 
mired. The section insulator is placed beyond the 
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“aver between the ‘‘up’’ and ‘* down " lines at 
"^on, so as to leave rather more than a train's 
=x between the end of the cross-over and the 
“1 ће section insulator. This allows trains to be 
=l from one line to the other without taking 
“an on to a dead section insulator, or on to a 
Ms section of the line. The section insulator con- 
“sla 315 ft. length of each conductor rail, which 
"ted from the conductor rails on the same 
“at each end by a З in. gap, filled in with a 
х wood block. Under normal working conditions 
“ends of the section insulator on the negative 
“me end on the positive are connected to the 
tor rails by heavy copper straps which bridge 
„ац wood insulating-block, and which are easily 
“Table. A section pillar is placed opposite the 
“ating wood blocks at the free end of the section 
„107 in the positive conductor rail, and contains 
"age-pole switches, one switch for each line. 
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Each switch is so connected to the conductor rails 
that, when closed, it bridges . the insulating wood 
block in the positive conductor. rail. i 

The cross bond and section pillars are of cast-iron 
with locked doors. The switches in the section pillars 


are worked by hand. Interlocking tablets are pro- 


vided in the signal cabin, in the case of a cross bond 
pillar, and in the pillar.in the case of a section pillar, 
so arranged that when a. key. is withdrawn. the 
switch is left locked in the open position, and cannot 
be again closed until the key is inserted. When the 
switehes are in the closed position the keys cannot 
be withdrawn. 

At the electrical boundary between the Great 
Western and the Metropolitan Railways at Bishop's 
Road. two. disconnecting pillars are provided, one for 
each line. Each pillar has two switches, one for 
connecting the positive and the other the. negative 
conductor rail to the corresponding rails. on. the 
Metropolitan Company's system. These switches are 
kept open except when it is arranged, under emer- 
gency, that.the two systems can. be. connected to- 
gether. | The opposite end of each section. insulator 
at the boundary has the positive and negative con- 
ductor rail connected up through a resistance instead. 
of by the copper straps used at other.section insu- 
lators. The resistance is only in circuit as a train 
passes from the Hammersmith ‘and City line to the 
Metropolitan lines, or vice versd, and is required to 
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prevent an excessive rush of current from the one 
system to the other. 

Short lengths of conductor rail, similar to the sec- 
tion insulators, but only 40 ft. long, are provided 
on the ‘ир’ and *''down " lines opposite Shep- 
herd's Bush and Royal Oak sub-stations, so as to 
separate the sections fed by the different feeders. 
Straps are also provided for bridging the insulating 
wood blocks at the end of these short- sections if 
required. 

Normally, the lines are supplied from the two sub- 
stations at Shepherd’s Bush and Royal Oak in 
parallel. When the two sections are worked separ- 
ately thev are divided by means of a section insulator 
between Westbourne Park and Notting Hill Stations. 

For the service between Hammersmith, Kensing- 
ton (Addison Road), Aldgate, and Whitechapel, 20 
electric trains have been provided by the Great 
Western and Metropolitan Railways. The cars are 
of the closed vestibule type, with doors only at the 
ends and sides of the vestibules, the car frame being 
stiffened by a partition halfway along its length. 
Each train is composed of six cars, approximately 
52 ft. long by 8 ft. 9 in. extreme width. The cars 
were built by the Metropolitan Amalgamated Carriage 
and Wagon Co., Ltd. Each car is carried on two 
four-wheel bogies, those of the front and rear cars 
each being equipped with two motors. The train has 
a total seating capacity of 320 passengers, with addi- 
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tional roonr for about 160 passengers standing, 
making a total passenger load of 30 tons, while. the 
train itself, unloaded, weighs about 174 tons, with 
electrical equipment complete. The two centre cars 
are divided into two portions, one portion of' each 
being reserved for first-class non-smoking and smoking 
passengers; the rest of the train is divided equally 
between third-class smoking and non-smoking pas- 
sengers. The driver's compartment is at the front 
end of each motor-car, and immediately behind this 
is a luggage compartment, 8 ft. 4 in. long. The side 
frames and roof of the cars are made of wood, built 
on a steel underframe, while the seats and other in- 
terior fittings are made as nearly fireproof as pos- 
sible, the floors being of Paris patent plastic cement. 
The cars are fitted with central buffers and auto- 
matic couplers. The internal arrangements and up- 
holstery of these cars are excellent, as is shown by 
Fig. 23, representing the interior of a third-class car. 

The electrical equipment is of the B.T.H. “М 
multiple control type, the eight motors on the train 
being controlled from one or other end of the train 


in whichever direction it happens to be going.  Posi- 
tive and negative train cables have been fitted 


throughout the train as well as the 10-core multiple 
control cable, in order to avoid interrupting the 
supply of current to the motors, and to the lights in 
the train where gaps occur in -the conductor rails. A 
switchboard is fitted on each motor-car in the wall 
between the luggage compartment and the driver's 
compartment, by which the main or control circuits 
to either pair of motors under that car can be cut off 
if desired. There is also a switch for setting and 
tripping the motor cireuit-breakers throughout the 
train, as well as double-pole switches for the supply 
to the controller and compressor. All the terminals 
and cables at the back of the board are readily acces- 
sible by opening a door in the luggage compartment. 
The motors are of the G.E. 76 type with two bearings 
on the main axle, and supported from the outside of 
the fixed bolster of the bogie frame by a special nose 
cast on the motor-frame. The contactors for operat- 
ing the various motor circuits are placed in boxes 
bolted to the underframes of the cars. The resist- 
ances are also hung from the underframe under the 
centre of the car. The controller is fitted with the 
" Deadman's "' handle so arranged that, should the 
driver release his hold, once the reverser handle has 
been put to the forward or reverse position, the con- 
troller current is cut off and all contactors open, 
cutting off current to the motors, and the brakes are 
applied throughout the train. The circuit-breaker 
switch is so arranged that the cireuit-breakers can 
be tripped with the controller in any position, but 
they cannot be set again until the controller handle 
is in the ‘* off "" position. The main controller handle 
сап be locked in the ''off'"' position by setting the 
reverser handle in a position midway between for- 
ward and reverse, but it is not possible to move the 
reverser handle into this position unless the main 
controller is in the ''off'' position. When in this 
mid-position the reverser handle can be removed from 
the controller, but not otherwise. The eight motors 
are capable of aecelerating a fully-loaded train at the 
rate of 1°6 ft. per second with a track voltage of 600, 
the momentary maximum current per motor not ex- 
ceeding 320 amperes, while the average maximum is 
about 280. A train speed of 40 ft. per second can 
be attained within 40 seconds of the start, and the 
energy consumed on the trip from Hammersmith to 
Aldgate and back does not exceed 75 watt-hours per 
ton mile. Westinghouse air-brakes are fitted through- 
out the train, as well as hand-brakes in the motor- 
vars. Ап electrieally-driven air-compressor ijs pro- 
vided under each  motor-car with an  automatie 
governor which switches on the current. when the 


pressure falls below 70 lb. per sq. in., and opers 
circuit when the pressure has risen to 90 lb. 

The trains are lighted and heated throughout by 
electricity, and by means of a change-over switch 
each car can be lighted separately by flexible cables 
from the trolley wires in the shed, without making 
the shoes or other main circuits alive. 

The twenty electric trains are accommodated in 
two new sheds built by the Great Western Railway 
Company at Hammersmith. One shed takes fifteen 
trains and the other five trains. At the side of the 
small shed two roads run into a repair-shed. In- 
spection-pits are provided tinder all the motor-cars in 
the large shed and throughout the small shed and 
repair-shed. Electric current is supplied to the 
trains throughout the large and small sheds by means 
of positive and negative overhead trolley wires. From 
these collectors the current is conveyed to the trains 
by means of two flexible cables. To the bottom ends 
of the cables are attached the standard train cable 
plugs, which allow a connection to be made to either 
end, or either side, of any car. A safety coupling 
has been inserted in each pair of eables, which breaks 
the circuit and releases the trolley from the train 
should the latter run right out of the shed without 
detaching the trolley. | 

The repair-shop is fitted with a 15-ton electrie 
crane running the whole of its length. Wheel and 
axle-turning lathes have been installed, as well as 
other tools required for carrying out all ordinary run- 
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ning repairs, all of which are driven by three-phase 
motors. The overhead equipment of the train-shed 
and the machine tools, &c., for the repair shop, were 
supplied by Messrs. K. W. Blackwell and Co., Ltd. 
The repair-shop crane was supplied by Messrs. Car- 
rick and Ritchie, and Messrs. Spagnoletti and Co. 
acted as sub-contractors for the switch pillars. 

A very complete system of telephonic communica- 
tion has been provided throughout the system of 
electrical supply. At the generating station and at 
each of the three sub-stations, an exchange switch- 
board is installed, and each of the distributing centres, 
railway stations, signal cabins, and section switch 
pillars can communicate direct with one or other of 
the four exchange switchboards, and can thence be 
plugged through to any of the remaining switch- 
boards. In addition to the exchange switchboards, 
three telephone instruments are installed at the gene- 
rating station and at each of the three sub-stations 
for direct communication between the main H.T. 
switehboards. The main contractors for all work in 
connection with the moter, lighting, telephone, and 
bell circuits were the Westminster Engineering Co., 
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о whom the following firms acted ав sub-con- 
tractors : —Messrs. the Sterling Telephone and Elec- 
tric Co., for telephone exchanges and instruments, 
&.; Messrs. Simplex Conduits, Ltd.; Messrs. Oliver 
and Co.. for arc lamps; Messrs. W. T. Glover and 
(o. Ltd., for cables. 

The buildings for the generating station, sub- 
stations, distributing centres, and inspection chambers 
have been provided under the supervision of the 
Great Western Railway Company's engineers, who 
were also responsible for the  trench-work in 
connection with the system of cables. The whole 
of the rest of the work in connection with the 
generating station, sub-stations, distributing centres, 
and cable work was carried out to specifications pre- 
pared by Messrs. Kennedy and Jenkin, acting as con- 
sulting engineers to the Great Western Railway Com- 
pany. and under their supervision. The rolling stock was 
constructed to a specification prepared by the loco- 
motive «department of the Great Western Railway 
and the carriage and waggon department of the 
Metropolitan Railway Company. The electrical equip- 
ment of the trains was carried out to a specification 
prepared by Messrs. Kennedy and Jenkin, acting as 
consulting engineers to the Great Western Railway 
Company, and Mr. Thomas Parker, acting as con- 
sulting engineer to the Metropolitan Railway Com- 
pany. 

The car-shed has been provided and the permanent 
wav equipped under the supervision of the Great 
Western Railway Company's engineers. The elec- 
trical equipment of the line and of the train-sheds 
was carried out to specifications prepared by Messrs. 
Kennedy and Jenkin, acting as consulting engineers 
to the Great Western Railway Company, the laying, 
bonding, and jointing of conductor rails being done 
by the Grest Western Railway Company. 


THE PATERSON WATER SOFTENER 


N the description of the Park Royal Generating Station of 
]à Great Western Railway in this issue, the water-softening 
plant is mentioned and illustrated. The design of this plant 
embodies some novel features of general utility which warrant 
a faller description and illustration. The accompanying figure 
is a vertical section of the softener as actually arranged at 
Park Royal, water and chemical measuring devices. The water 
tobe treated passes vià the inlet pipe to the measuring chamber 
at the top of the softener. This chamber discharges by a 
narrow vertical slot into the heating chamber below, so that 
the water level is a measure of the rate at which the water 
passes through. A float suspended in the measuring chamber 
rotates a horizontal spindle, which moves, by wheels and 
chains, two needle valves controlling the lime and soda solu- 
tions respectively. The relations between the height of the 
float and the amount of opening of each valve can be inde- 
pendently adjusted, so that predetermined proportions of each 
reagent are admitted to the mixing chamber, giving the hard 
water the required dose of each continuously. If the water 
composition varies from time to time, the amounts and propor- 
tions can be suitably varied. The lime and soda are added 
as saturated solutions under a constant head, in order to ensure 
the desired regularity. As valves passing lime-water become 
rapidly clogged, the lime solution valve passes only water to 
the lime-saturating tank, an equal bulk of lime-water being 
displaced into the mixing space. The use of saturated lime- 
water gives a much more definite dose of the reagent than 
the use of “milk of lime," which is necessarily indefinite in its 
proportions of lime and water. Exhaust steam when available 
is admitted to the mixing chamber, and assists the reaction 
as well as warming the water. 

From the mixing chamber the water passes continuously into 
the precipitating chamber, into the conical bottom of which 
‘he insoluble salts of lime subside, and are removed by the 
sludge cock as often as necessary. The water passes upwards 
into an annular division filled with wood fibre, which strains 
out coarse particles, overflows inside the annulus into a cylinder 
filled with quartz sand, fitted with a collecting pipe, and 
passes thence to the feed tank. 

As arranged in the fieure. the inlet of hard water is con- 
trolled by a ball float in the feed tank, so that the whole 
action of the softener is automatic. 

The only attention required is the supply of lime to the lime- 
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slaking tank, soda carbonate, or caustic to the soda tank, and 
the removal of sludge fram the lime water and precipitation 
chambers. The cleansing of the filter bed is effected by sending 
a current of clean water through it in the reverse direction to 
the normal flow. 

The distinguishing feature of the Paterson softener is the 
simplicity and certainty of the means used for obtaining a 
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SEcTION OF WATER-SOFTENER. 


continuous and regular mixture of reagents in proper propor- 
tion to the hard water and to each other, and the absence 
of any manual weighing or measuring. The use of a sand 
filter saves a great deal of space as compared with subsidence 
tanks, and is much more clean and durable than filter cloths. 


The Marconi Co. and the Canadian Government.—4A correspon- 
dent, writing to The Times on Friday, says the Marconi Wire- 
less Telegraph Company of Canada is taking legal proceedings 
against the Canadian Government to enforce the company’s 
claims regarding communication with ships approaching and 
leaving the Atlantic by the Straits of Belle Isle. The company 
states that the Government has conferred patents upon it, at the 
same time safeguarding itself by a contract made in 1902 which 
secured the right to use the company's apparatus and patents 
without royalty. The company was given the option to erect 
any stations free of cost to the Government should it desire 
to do so. This option has been duly recognised by successive 
Governments anti about the beginning of this year. Now, in 
consequence, as the company allege, of a change of policy in 
favour of placing the wireless system under Government owner- 
ship, an attempt has been made to deprive the company of its 
livelihood for the benefit of foreign manufacturers. An early 
settlement of the points of difference which have arisen between 
the acting Canadian Minister of Marine and the Marconi Com- 
pany is certainly to be desired, since the delay in establishing 
wireless telegraphic stations on the Belle Isle route is retarding 
the much-needed improvement of navigation in those waters. 
An independent journal which generally suvvorts the Govern- 
ment, the Montreal Daily Witness, observes that the ''benign 
presence " of the absent Minister is much needed. Mr. Andrew 
Allan, of the Allan Line, declares that the Marine Department 
is working against the interests of the St. Lawrence route; and 
the Dominion Line steamers are now forbidden to use the 
Straits of Belle Isle, though the voyage to Canada is consider- 
ably lengthened by rounding the southern capes. 
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ELECTROCHEMISTRY 


N the Annual Report of the Metropolitan Borough of Poplar 

tor 1906, compiled by Dr. F. W. Alexander. there is a descrip- 
tion of the manufacture and supply or electrolytic disinfectant. 
The plant, so the report tells us, has now been working satis- 
factorily for twelve months, and is a complete success. W hen 
the plant was first erected there was considerable criticism as 
to the feasibility of working it successfully, and of the likeli- 
hood of an electrolytic disinfectant to compete with carbolic 
acid and with bleaching powder. 

The odour of carbolic acid is very penetrating and not parti- 
cularly pleasant; bleaching powder has also a stronger smell 
than electrolytic hypochlorite. Bleaching powder is also dirty 
to handle, and carbolic acid is poisonous and corrosive. Elec- 
trolytic hypochlorite of the strength employed can hardly be 
classed amongst poisons; it is not corrosive, and is clean to 
handle. Since the use of hypochlorite in the Borough in place 
of carbolic acid, the death rate has not increased as some pessi- 
mists avowed it would, and the cost of the disinfecting depart- 
ment is less by nearly £300 than in the previous vear, when 
carbolic acid was used. Owiny to certain administrative im- 

rovements, it will probably be still cheaper in the present year. 

‘he apparatus has been several times described, so that we 
need not refer to it in detail. 

There are four electrolvsing troughs each containing ten ele- 
ments, consisting of one positive plate made of platinum wire 
wound on slate, and two negative zinc plates, thus making 40 
cells in all. The troughs are arranged one above the other, so 
that the solution to be electrolysed may flow from trough te 
trough by gravity. The electrolyte consists of a saturated solu- 
tion of common salt and magnesium chloride. During the elec- 
trolysis hypochlorite and free hypochlorous acid are produced. If 
the acid is not neutralised, the solution is very unstable, and 
therefore sodium hydroxide is allowed to run into the carboy in 
which the solution is stored in order to neutralise the free acid. 
When properly neutralised the solution will keep unaltered for 
a very considerable time. 

A current of from 15 to 17 amperes at 230 to 250 volts is 
employed, the E.M.F. per cell is therefore from 5°7 to 6'2 volts. 
During the year some 17,000 gallons of fluid have been manu- 
factured containing active chlorine from 40 to 45 gram per 
litre. The electrical energy employed was 2.543 units at lid. 
per unit. Four tons of salt were used, and two tons of mag- 
nesium chloride. Altogether the experiment may be considered 
to have been successful; although until there is more definite 
standard for disinfectants it is difficult to judge between the 
relative disinfecting powers of various disinfectants. 

The French patent 374.116 of Н. Mennicke and О. Steiner 
deals with the electrolytic refining of tin, more especially in 
connection with the recovery of pure tin from alloys and 
residues, and at the same time the recovery of foreign metals. 
The cathodes employed are of pure tin, and the anodes are the 
metal to be refined. The electrolyte consists of a 10 per cent. 
solution of alkali sulphide containing 1 per cent. of flowers 
of sulphur. The electrodes are kept about 1:5 cm. apart; the 
temperature of the electrolyte is kept at about 909 C. A cur- 
rent density of 0'5 amp. per square decimeter, with a voltage 
below 0'2 volts, is employed. The pure tin is deposited upon the 
cathodes as a compact and reguline mass, and the foreign 
metals form a sludge which falls to the bottom of the bath or 
adheres to the anode. 

At the Toronto meeting of the American Chemical Society, 
held on June 29th, Mr. S. A. Tucker read a paper describing 
a platinum resistance furnace for combustions and for аѕсег- 
taining melting points. It is made of a quartz tube, sur- 
rounded by a spiral of platinum tape. the whole being placed in 
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an asbestos box and surrounded by intusorial earth. Very 
excellent results on combustions and upon the determination of 
melting points are claimed to have been obtained with this 
apparatus. 

In metallurgical work and in other manufacturing processes 
it is otten of great value and importance to be able at a moment's 


notice to ascertain the temperature of a molten metal or alloy. 
Prof. W. H. Bristol, of New York, has now designed a special 
form of ругошеїіег which meets the practical requirements of 
everyday work. ‘The apparatus is described in Llectrochemicat 
and Metallurgical Industry tor July. The sketch here given 
most readily explains the apparatus and its use. It consists ot 
a portable indicating instrument which is connected to a special 
thermo-electric couple, the two elements of which are discon- 
nected and left without insulation. When the tips of these 
elements are slightly immersed into the molten metal. electric 
connection is made, and the reading on the instrument is the 
same as if the couple had been originally in connection. 1% 
wil be remembered that the wires forming the thermo-couple 
in the British pyrometer consist of two inexpensive metals 
(l£LEcTRICAL ENGINEERING, Vol. 1.. p. 755), consequently if the 
couple becomes gradually eaten away by alloving with the molten 
metal, this is of little importance. 

The advantage of this form of pyrometer is that the tips 
forming the couple assume almost instantaneously the tempera- 
ture of ihe molten metal, there 1s therefore no time lag. The 
pyrometer has been most successfully employed for measuring 
the temperature of molten iron, copper, aluminium, brass, bronze, 
and other allovs. 

When the tip of the couple becomes worn away by continued 
use, a fresh portion becomes exposed to the molten. metal, ard 
the reading 1s the same as if the couple had not been reduced. 
A separate junction is provided, illustrated in the diagram, :о 
that fresh tips can readily be appiied before enough of the 
couple has been worn away to affect the resistance and cause an 
erroneous indication on the instrument. 


ELECTRICAL SCIENCE 
British and American 


Thermo-electric Detectors in Wireless Telegraphy.—lf a loose 
contact be arranged between two conductors widely separated in 
the thermo-electric series, and if the substances concerned are 
such that heat is not too rapidly conducted from the contact 
point, then the passage of electrical oscillations through the 
junction will Broduce by their heating of the junction a direct 
electromotive force that may be observed in a galvanometer or 
telephone in series with the thermo-element. In the Physical 
Review for June, L. W. Austin describes some of his observa- 
tions on this type of detector. He found that there are very few 
pairs ot metals that give suitable contact conditions. But 
tellurium appears a very suitable substance, and therefore has 
been tried with a large number of metals. The more easily 
oxidisable metals, and carbon, gave fair results, but aluminium 
proved the most sensitive and reliable partner of tellurium. As 
arranged by the author, the tellurium was in the shape of a 
bead melted on to a springy brass support; the bead pressed on 
the aluminium—which might be fixed or slowly rotated— with a 
force regulated by an adjusting screw. Such a detector has 
been found in actual wireless telegraph work to be only slightly 
less sensitive than the free Wollaston wire electrode type ot 
electrolytic detector. The comparisons were made by finding 
what shunt in each case across the telephone produced silence. 
As the resistance of the detector under sensitive conditions is 
from 1,000 to 5,000 ohms, it has to be placed as a shunt to the 
inductance in the oscillating circuit, 

Chemical Nature of Radium | Emanation.—The question 
whether radium emanation is a new substance, or is merely a 
member of the argon group or other constituent of the atmo- 
sphere possessing radioactivity excited by contact. with radium, 
cannot vet be regarded as absolutely settled. Rutherford, it is 
true, found that the amount of emanation yielded by a sample 
of radium is the same whether air or carbon dioxide is passed 
over radium; yet, nevertheless. it is by no means certain that 
the carbon dioxide used by Rutherford was wholly free from 
atmospheric gases. In the Physical Review, Dennis and Hawley 
put on record their recent measurements of the emanation 
emitted from radium when ат and when hydrogen are 
separately passed over the radium. Every precaution was taken 
to render the hydrogen air-free, and to escape the possible errors 
arising from excited activity on the walls of the ionisation 
chamber. The final conclusion reached is that the emanation 
is most probably in no degree due to the excited activity of a 
constituent of the atmosphere. 

Induction between Telephone Lines,—-In a mathematical paper 
read on June 28th at the annual convention meeting of tho 
American Institute of Electrical Engineers, and printed in No. 5 
of this vear's Proceedings, Louis Cohen discusses the inductive 
disturbances in telephone lines. The induction is both electro- 
magnetic and electrostatic, but in general the two effects act im 
opposite directions. ‘Thus it 1s necessary to consider their rela- 
tive importance. The commonly accepted view is that the 
electrostatic induction preponderates over the electromagnetic, 
and this conclusion has been supported by a certain amount of 
experiment carried out on particular circuits. The present 
author shows, however, that either kind of inductive action may 
become predominant. He writes down the usual differential 
equations for two parallel lines, and after obtaining solutions of 
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suitable form makes some numerical applications which may be 
quoted. Suppose the two wires to be each of radius 1 mm., 
125 cm. apart, and about 10 metres above the ground. Then 
al the constants, such as self-induction per kilometre, can be 
cal ulated and used in the equations. Thus it is found that 
with the above parallel wires the ratio of the electrostatic induc- 
uon to the electromagnetic is 0°02 for lines each 0°1 kilometre 
fon. O'44 in lines of 100 kilometres, and 1'6 in lines of 1.000 
&ioneties. In these computations no allowance is made for the 
presence of the telephone receiver, which must affect the result 
considerably in short lines. 


Continental 


Wireless Receiver for Rapid Tuning.—In the Comptes Rendus 
for July 16th. E. Ducretet describes and illustrates a new wire- 
less receiver which, he claims, can be tuned over a great range 
with ease and rapidity. Two flat spirals are mounted face to 
face at a distance which can be varied by means of a micrometer 
siew. By means of switches attached to these spirals, the 
number ot coils 14 the primary and secondary circuits can be 
varied at will, and in this manner a rapid variation of the 
dentes of coupling is obtained. The method is applicable to 
einer coherers or detectors. The primary spiral is mounted on 
à fixed plate, and is inserted into antenna-earth circuit. {Lhe 
secondary spiral is inserted in the coherer or detector circuit, 
aud provided with an adjustable condenser. The three adjust- 
ments, viz., of the distance between the spirals, the number of 
sections, and the capacity permit tuning within any range 
required. ` 

Nelective Absorption of Röntgen Rays.—A curious experiment 
with Röntgen rays, illustrating the different “colours” of 
different bodies traversed by them, is described by Н. Haga in 
No. B of the Annalen der Physik. Röntgen rays are sent 
throuzh a brass tube stopped at the distant end by a pertorated 
disc of ebonite, which holds in its centre a rod of carbon 
parallel to the axis of the tube. "The transmitted rays impinge 
upon а screen. The image on the screen difters in character 
acording to the ''hardness" of the rays. If the rays are 
suit. the carbon patch appears brighter than the ebonite ring, 
and the reverse is the case when the rays are hard. But what- 
ever the hardness of the rays, a black ring always surrounds 
the shadow of the carbon. This ring is accounted for by the 
total absorption of the rays which attempt to traverse both the 
carbon and the ebonite, on account of their original path being 
si.hlv inclined to the axis of the tube. The carbon absorbs 
the hard rays and transmits the soft rays. ‘The latter, having 
passed through the carbon, are more readily absorbed by the 
ebomite. It is a case of selective absorption. The phenomenon 
can be imitated with ordinary light by striking a red glass rod 
into a green glass ring, and emitting white light from a point 
in the axis ot the rod. 

Waning of Magnetism.—An interesting investigation of the 
time required for the disappearance of magnetisation after the 
break of the magnetising current is contributed by M. Gilde- 
meister to No. 8 of the Annalen der Physik. Helmholtz, 
operating with iron wires 0°3 mm. thick, found the time of 
demaznetisation ''immeasurably short." ‘This, to judge trom 
his data, meant that it was less than 0'0001 sec. Holborn, on 
the other hand, who measured the rise of magnetisation instead 
of its disappearance, found that magnetisation was comp'ete 
as soon as the current had attained its full Value, which it did 
in ,!,th of a second. All these data are more or less negative. 
Güdemeister looked for positive figures by means of a specially 
designed Helmholtz pendulum, adjustable to ұз of a 
second. He confined himself to the time of spontaneous demag- 
netisation. He used a bundle of iron wire 018 mm. in diameter 
ina magnetising coil fed by a feeble current. Immediately 
after breaking the magnetising current, the coil was connected 
with a ballistic galvanometer. The current impulse recorded by 
the latter consists of three elements : 1, the break current of the 
col: 2, the current induced by the waning of the magnetism in 
the iron; and 3, the current due to the capacity of the coil. 
If there is a very small interval between the Disk and the 
galvanometer impulse, the latter decreases. The decrease is 
саге Шу noted for increasing intervals until there is a stop 
in the decrease. At that point the impulse is due to elements 
land 3 only. The author's figures show that in iron wires 
used some days after annealing, the maygnetisation drops to less 
than half its value in 4554&45«th of a second. After 54,555 it 
is less than one-tenth, and in x,;$s,;th it is zero, and there 
15 no change in the impulse for sath of a second. 


Elctric Traction on Berlin City Railways.—The Berlin corre- 
spondent of the Tribune states that, according to the Berliner 
Tayrhlatt, the directors of the Berlin City Railways have de- 
aded to proceed at once with the electrification of the Stadt- 
bahn, or City Railway, with its suburban extensions. It is 
Proposed to construct a two-storey line, of which the lower level, 
as now, will carry the main-line traffic of the long-distance 
lines, while the upper will serve for local traffic only. The 
Present line is built on masonry piers, and is, through most of 
ts urban distance, an overhead railway. It will be necessary 
to rebuild this entirely, as the present piers would be insutticient 
lo carry the weight of an extra storey. It is estimatcd that the 
Téoenstruction will take about ten years to complete. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMP CARBONS.—The Union Electric Co. have sent 
us a price-sheet of arc lamp carbons, suitable for open and 
enclosed lamps, which supplements their previous list of `` Excello 
Carbons’’ for tlame lamps. Three qualities are listed, suitable 
for various different purposes. 

CEILING FANS.—Messrs. Crompton and Co., Ltd., have 
issued a new descriptive catalogue of continuous-current slow- 
speed ceiling fans of a type which has been supplied in large 
quantities to the Indian Government Оћсеѕ. ‘The motors are 
series wound, and arranged to run at about 140 r.p.m. Dust- 
proof, self-oiling, self-adjusting, renewable ball bearings are 
used. The standard fan has a suspension 4 ft. long, making 
the total length ot the fan from the ceiling to the bottom of the 
blades about 5 ft. 6 in., which has been found the most suitable 
over-all length for a room 12 ft. high. Either two, three, or 
four aluminium or wood blades can be fitted, each. 8 in. wide 
at the tip, with a total sweep of about 5 ft. Attention is drawn 
to a special form ot curved blade, which is the result of pro- 
longed experiments. 

COUNTRY HOUSE LIGHTING.—-Mes:rs. R. J. Nicholson 
and Co., of Manchester, have issued an attractive pendet 
entitled * Light in the Country," which points out the advantages 
of electric light and power for countrv house purposes, and 
describes the ** Ideal" equipments, consisting of a dynamo direct 
coupled to a single cylinder water-cooled petrol engine, battery, 
and switehboard. "These sets are made in sizes varying from 
30 to 200 lamps, and are very compactly arranged. 

INCANDESCENT LAMPS.—The Edison and Swan United 
Electric Light Company have issued an artistically printed book- 
let, entitled “The Birth and History of the Royal Ediswan 
Incandescent Lamp," which gives some interesting particulars of 
the company's incandescent lamps, with numerous illustrations 
of their applications. The processes of manutacture are out- 
lined and attention is drawn to the methods of testing which are 
in use at the Ponders End works, to ensure reliability and 
uniformity of these well-known lamps. 

TRAMWAY SUPPLIES AND CIRCUIT-BREAKERS.— 
Messrs. Watlington and Co., who recently took over the supply 
business formerly carried on by Messrs. R. W. Blackwell and 
Co., Ltd., have issued twenty new lists of electric railway and 
tramway supplies, including track and bonainy tools, overhead 
line tools, and a number of useful appliances for car-sheds, 
including armature removing bogies, car-lifting apparatus, and 
portable electrically-driven air compressors. Another list deals 
with overhead line material of every description. Messrs. Wat- 
lington also send us a complete catalogue of circuit-breakers 
manufactured by Messrs. A. G. Engholm, of Birmingham, for 
whom they are London agents. <A large number of patterns are 
listed, both for continuous and alternating currents in the single, 
two and three pole forms, with overload, no voltage. underload, 
reverse, and combinations of these releases. These are all of 
the laminated contact type, with auxiliary copper and carbon 
breaks, with or without the loose-handle feature, and can be 
fitted with magnetic blow-outs if desired. 
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Specifications Published July 25th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


7,920, JoHNSON (Felten © Guilleaume-Lahmeyerwerke Akt. 
Ges.). Connections of supplementary field coils to auxiliary 
brushes of d.c. machines in order to obtain closer automatic 
constant potential regulation to definite characteristic curves. 
One claim, four figures. 

14,809, Davy. Improvements in arc lamps with gravity feed. 
The specification is published in full on p. 167. 

15,178, Prerer. In *''auto-mixte" motor-cars, in which each 
motor drives its own wheel, it is possible that the starting 
torque required by one motor may be less than that required bv 
the other, with the result that the motor offering the least 
resistance will start alone. To overcome this, the inventor runs 
an equalising wire from the centre of the buffer battery, which, 
when the controller is in series position, is connected to the 
common terminal between the two motors. In an alternative 
arrangement the battery is divided into independent sections, 
one for each motor. Two claims, two figures. 

15,180, Pierer. In ‘‘auto-mixte’’ motor-cars, the connection 
of the engine on one axle and the electrical machine on the 
other. One claim, two figures. 

15,499, BiNKo AND THE Рн‹:хїх ELectrRic Heatinc Co., Lrp. 
An electric vulecaniser of special form for the repairing of tyres 
and similar articles. Six claims, two figures. 

16.542, STrOTHERT AND Pirr, Lrp., AND HEATH. Ап arrange- 
ment to diminish the losses in crane-brake magnets. A smaller 
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auxiliary magnet, connected in series with the main magnet, 
short-circuits the coil of the latter as soon as the main magnet 
core is lifted, and at the same time engages a rocking lever 
which places a pawl under a projection on a rod connected to 
the brake-strap lever, thus holding off the brake mechanically. 
When current is switched off the core of the auxiliary magnet 
falls on the rocking lever and releases the pawl. Three claims, 
iwo figures. 

18,279, BnrrisH ‘THouson-Hovston Co., Lrp (Aintner). Im- 
provements in track-circuit signalling, and in electrically worked 
switches for connecting the feeder to the sections of the third 
rail controlled by the position of the trains. Nine claims, nine 
figures. 

18,889, Weman. Improvements in the handle switches of hand 
microphone telephone sets, with the object that the parts can be 
аме and adjusted before being inserted in the handle. 
Four claims, four figures. 

21,002, NoEcGERATH. To improve the ventilation of unipolar 
dynamos, the inventor proposes to form the rotor body of two 
superposed cylindrical members, shaped so as to form an air 
chamber within the body of the rotor, provided with passages 
eras to the surface of the rotor. Three claims, four 

rures. 

50.05, British Tuomson-Houston Co., Гр. (General Elec- 
tric Co., New York). In oil-cooled transformers the division of 
the windings into a number of parts, those parts in which the 
heat is more easily dissipated having a diminished cross-section, 
and so arranged that the coils connected to the terminals are 
not in proximity to the yoke of the core nor to one another. 
Three claims, five figures. 

22,132, GERSABECK. А primary zinc-carbon cell, a feature of 
which is the introduction of compressed CO, into the interior 
of a hollow carbon electrode. 'The CO, forces its way through 
the pores of the carbon and dissipates the polarising film of 
hydrogen. Five claims, six figures. 

22,795, British Тномѕох-Ноозточ Co., LTD. (General Elec- 
tric Co., U.S.A4.)). А current collector for overhead wires, 
described on p. 164. 

23.413, Lerrnrr. The addition of a small proportion (sav 
{ per cent.) of tragacanth in the negative active material of 
secondary batteries. Two claims, no figures. 


1907 Patents 


2,377, HADFIELD. Increasing the permeability and reducing 
the hysteresis loss in certain magnetic allovs by heating to a 
temperature between 700° and 8009 C. for ten hours, and then 
allowing it to cool at the rate of about 10° C. per hour. Two 
claims, no figures. 

4,045. FELEN AND GUILLEAUME (Lahmeyerwerke Akt. Ges.). 
Diminishing the magnetic leakage at the auxiliary poles of 
inter-pole dynamos by leaving the upper part of the pole 
unwound and increasing its section. ‘The additional space 
required for the winding at the end of the auxiliary pole is 
provided by shortening the main pole coils. "Two claims, three 
figures. 

5.654, Berry. The connection of an electric fan to one or two 
of the L.T. windings of a transformer, so that the fan runs 
and cools the transformer when the latter is put into circuit. 
By using, in series with the main transformer, an auxiliary 
transformer which is automatically disconnected when the load 
exceeds a predetermined limit, the fan «an be wound so as only 
to start when this limit is reached, and the consequent voltage 
of the corresponding turns of the main transformer rises. "Three 
claims, two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


15,200, SNEcNrTZ & Parkes. Covers of electric cells. 

15,2004, NEGNiTZ & Parkes. Supporting the plates of secondary 
batteries. 

15,310, OLivER. Electric are lamps. 

15,5104, OrivEeR. Electric arc lamps. 

15,615, SHARMAN & De Forest WIRELESS TELEGRAPH SYNDI- 

CATE. Appliance for the amplification of signals pro- 

duced by variation of the local currents in wireless 

telegraph receivers. 

Hunt & Sanpycrort FovNpny Co. Windings for alter- 

nating current dynamo-electric machines. 

Нкатн. Ships’ binnacles and azimuth compasses. 

HELLYAR & JOHNSON SECRET WIRELESS TELEGRAPH AND 

TELEPHONE ‘TESTING SYNDICATE. Receiving apparatus 

for use in wireless telegraph systems. 


15,711, 


15,882, 
16,747, 


17.355, FARRELL. Dyvnamo-electric machines. 

18.070, Jupkins (//futchison). Automobile and like electric 
horns. 

18.516, “мітн. Starting switches for electric motors. 

18,621, Torpa. Dynamo-electric machines with compensating 
windings. 

18,877, Bnrrisu. THomsonx-Hovston Co. (General. Electric Co.). 


Systems of electric motor control. 
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18,905, 


19,005, 
19,670, 


ЈоѕЕРН RicHMoND & Co., Burnett, & Lyon. Construc- 
tion of switch for automatic electric lifts or elevators. 
EckstrEIN, Heap, & MELLis. Oil break electric switches. 
GiLMAN. Automatic application of brakes, operation of 
the power supply, and the giving of audible signals in 
connection with railway trains. 
Hirst & Gunner. Electrical terminal fittings for effecting 
pue between sections of main cables and main and 
ranch cables, in conduit junction boxes, without the 
aid of a soldered joint. 
ErEcrRIC IGNrTION Co. & Нлл. Electric switches. 
Cowper-CoLtes. Removing metallic cylinders.. from 
mandrels on which they are electrodeposited. 
British Тномхох-Носзтох Co. (General Electric Со.). 
Terminals and the like for electric conductors especially 
applicable for use in electric incandescent lamps. 
25,145, LUNDBERG, LUNDBERG, & LUNDBERG. Multiple-way elec- 
trical switches. ` 
25,877, Ок Satxt-RoMaIn. Magneto-electric machines тоге 
especially intended for effecting sparking for the igni- 
tion of the explosive mixture in internal combustion 
engines. 
26,981° REvNorDps. Electric furnaces. 
26,985, SIEMENS Bros. & Co., & FERREIRA. 


19,690, 


20,201, 
20,639, 


21,668, 


Locking frames for 


EM electrically controlled railway points and 
signals. 

28,125, De Forest. Wireless telephony. 

28,549, NTAPLEDON. Submergible electric heaters. 


1907 Patents 


155, CrAMENS. Process for the manufacture of bimetallic wire 
of copper and any other metal in predetermined pro- 


portions. 
522, VON SONNENTHAL, Clip for fixing electric conductors to 

insulators. 

1,162, Dean. Electrical influence machines commonly called 
static. machines. 

5,522, ScuvLTZ. Indication of the blowing of fuses in electrical 
distribution systems. 

4.607, SIEGFRIED. Arrangement for supporting electric motors 
on shafts. 

5.865, NanLpER Bros. & Тномрѕох, Lrp., Harris, WALLIS- 


Jones, & Cox. Means for automatically breaking an 
electric circuit in the event of a leakage to earth or 
giving an indication of said leakage. 

10,452, ALLGEMEINE ELEKTRICITATS Gks. — Systems of electric 
traction. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


HariMann & Braun Axr.-GEs. Means applicable for use 
in attaching electrical measuring instruments to a 
switchboard. 

BERLAND. Prepayment electric meters. 
SALPETERSAURE-INDUSTRIE-GES. Methods of connecting 
hizh-tension spark gaps. 


1,280, 


4,828, 
7,520, 


14,059, Gros. Apparatus for the electric lighting and heating 
of vehicles. 

14,752, Scotr. Protective means for electrical circuits. 

14,755, Scorr. Protective and phase adjusting means for elec- 


trical circuits. 


15,418, SIEMENS-SCHUCKERT WERKE Grs. Current distributing 
svstems. 

15,441, CoNnap. Voltage regulators. 

15,442, CoNnap. Voltage regulators. 

15,453, Latour. Single-phase electric motors. 


Applications for Amendment 


Further particulars and instructions as to procedure in opposition 
to amendment will be found in the Official Journal of the Patent 
Office of July 24th. 


W. P, T. W. H., and P. C. Puinipson seek leave to amend 
the specification of Patent No. 928 of 1903, for improvements in 
tramway brakes. They desire to strike out one of the claims, 
to limit the invention to vehicles running on rails, to ‘‘ explain 
further the principle of the invention," and to correct certain 
clerical errors. 

W. Cramp seeks leave to amend his application for Patent 
No. 12,489 of 1907, for an armature winding machine, by in- 
cluding the Saxon Engineering Co. as one of the applicants. 


Expiring Patents 
The following patents expire during the current week after 
a life of fourteen years :— 
14.744 and 14,745, August Ist, 1905. Dnm. Improvements in 
water-tube boilers. 


14,762, August Ist. 1903. HavsMAN. Improvements in water 
gauges for steam boilers. 

14,943, August 4th, 1905. Dixon. Improvements in steel 
tool or cutter-grinding machines. 

14.973, August 4th. 1905. Рігммек & Krnwopr. Tmprove- 


ments 1n metallic packing mechanism for piston rods, &c. 
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LOCAL 


BELFAST: The Labour Strikes.—Happily, there was no 
need for the precautions taken to avert the threatened cessa- 
поп of electric power in Belfast, where the labour war is 
still in full swing. The coalmen went into work last Satur- 
day, and numerous works which had closed down through want 
of coals resumed work. At the electric station, where the 
stock was dangerously low, a tram line was laid so as to tap 
the railway which passes close by and from which coals could 
have been taken. Hardly had this peril been passed when a 
number of motor men and conductors threatened to go on 
strike in connection with the re-instatement of some dismissed 
men, but this peril was also averted. 

BLACKPOOL: Arbitration re Street Improvement.—The arbi- 
trators decision in the dispute between the Blackpool Corpora- 
tion and the Blackpool, St. Anne’s, and Lytham Tramways Co., 
concerning the expenditure of £2,363 by the Corporation on 
alterations to Station Road, has been received. The company, 
which has to pay interest upon the expenditure, claim that it 
was excessive, and offered to pay interest on £2,000. The 
decision orders the company to pay interest upon £1,008. 

BRIGHTON: Tramway Fares.—The Tramways Committee 
recommend an entire revision of the tramway fares upon the 
basis of halfpenny sections, but with a minimum of one penny. 
In a special report, the committee state that, having given 
careful attention to the present financial state of the under- 
taking, and the necessity for making further provision with 
respect to renewals, they are strongly of opinion that, in view 
of the heavy charges which will have to be borne in respect of 
renewals in the near future, increased revenue must be pro- 
vided. The committee believe that the scheme now submitted 
will meet the requirements of the case. The manager estimates 
that the revision of fares proposed will increase the revenue 
of the undertaking by about £2,500 per annum. There has been 
a falling off in the traffic receipts during the 15 weeks of the 
current year of £1,359, compared with the corresponding period 
of 1906. 

BRISTOL: Acton Against Tramway Company.—At the 
Bristol Assize Court on Thursday, a local florist was awarded 
£40 damages against the Bristol Татев» and Carriage Co. for 
injuries alleged to be caused to his growing plants by the effluvia 
arising from the creosoted wood blocks, used by the Tramway 
Co. to pave the track in front of his garden and greenhouses. 
Notice of appeal was given. 

DARTFORD : Electricity and Tramways Undertaking.— 
Messrs. Fuller, Wigram and Co. have been retained to value 
the electric light undertaking, and also to draw up a schedule of 
estimated life of the various parts of the undertaking in order 
to arrive at the proper sum which should be set aside annually 
for depreciation. The fee is 25 guineas. As a result of a con- 
ference with a representative of Messrs. J. G. White and Co., 
regarding the proposed extension of the lease of the light rail- 
ways, it has been recommended that no alterations be made in 
the terms of the existing agreement. In connection with the 
extension of the tramways to Swanscombe, the committee re- 
commend that no action be taken at present. 

EDINBURGH: Electric Light Surplus.—The Electric Light 
Committee has been relieved of its difficulty m coming to a 
decision as to the disposal of the surplus of £10,000 upon the 
undertaking for the year 1906-7. The matter was mentioned 
at the І. М.Е.А. meeting at Sheffield. After much discussion 
it was resolved to recommend that £1,055 2s. 7d. be applied 
to the reserve fund, bringing this up to the maximum of 10 per 
cent. upon the capital expenditure, and the remaining 
23.919 12s. ld. in reduction of the capital debt. After full 
discussion in the Council the latter proposal was defeated, and 
a resolution applying the whole amount in relief of the rates 
was carried. 

Notices of motion have been given by Mr. A. A. Murray and 
Balie Stevenson that it be remitted to the Electric Lighting 
Committee to consider as to the price to be charged for elec- 
trical energy and to report. 

GLASGOW: Tramways Accounts.—At the meeting of the 
Corporation on Thursday, Mr. J. McFarlane, convener of the 
Tramways Committee, presented the tramways accounts, which 
were analysed in our issue for June 18th, page 96. During the 
discussion Bailie W. F. Russell complained that, in spite of the 
satisfactory nature of the accounts, the grant to the ‘‘Common 
Good ’’ had not been increased. No other criticisms of a serious 
nature were made, and the accounts were passed. 

GLOUCESTER: Proposed Sale of Tramway Undertaking.— 
A proposition was before the City Council last week ‘‘to consider 
m the interests of the ratepayers and city generally, the advis- 
ability or otherwise of continuing the light railway asa municipal 
undertaking, and what course should be adopted; and to pass 
sach resolutions as the Council may think fit." As an amend- 
ment to this, a counter-resolution was proposed, recommending 
the continuance of the undertaking in the hands of the Council. 
After a long discussion the amendment was carried, and it was 
decided to appoint a Special Committee, consisting of the Mavor 
and Deputy-Mayor. the Sheriff, and six Councillors, to inquire into 
the working of the tramway undertaking, and to make sugges- 
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tions for the improvement of the service. This Committee will 
report to the Light Railways Committee, and will also make 
an interim report upon the desirability of returning to the 
system of halfpenny fares. A motion that the Council should 
resign and appeal to the electorate was ruled out of order. 

GRAVESEND: Supply in Northfleet.—' The present position 
of the somewhat ludicrous attitude taken up by the Gravesend 
Corporation in this matter is that a motion to rescind the 
resolution, by which it was decided not to give a supply of 
electricity in Northfleet, has been defeated by one vote. It 
will be remembered that after obtaining Parliamentary powers, 
and entering into an agreement with the Northfleet Council, the 
Gravesend Corporation have withdrawn. But the Northfleet 
Council state they intend to hold Gravesend to the agreement. 

HASTINGS: Wolter Surface-Contact System.—The ditliculties 
experienced with the working of the Dolter system along the 
tront have, it is said, been largely overcome by the relaying of 
the wood track by the Corporation. The latter were responsible 
for the laying of this in the first instance, and it appears that 
for some reason the surface had become so uneven that in many 
parts the protruding wood blocks prevented the skate from 
effecting contact with the stud. А very careful trial run has 
been made over the whole distance, and only one defective stud 
was discovered. 

LEITH: Electricity and Tramway Accounts.—After paying 
all charges, including repayment of loans and interest, there is 
a surplus of £1,270. With £452 brought forward from the 
previous year, there is a balance of £1,722. It may be noted 
that there was an exceptional charge of £892 for renovation o* 
accumulators and accessories met out of the revenue of the vear, 
the expense under that heading in the previous year having been 
only 10s. 2d. The capital expenditure during the year amounted 
to £12,052, while £4,208 were repaid on account of loans. The 
present outstanding debt upon the undertaking is £117,504. "The 
total revenue of the tramway undertaking was £27,130; the 
working expenses amounted to £17,910; interest on capital was 
£6,055; and repayment of loans £6,875; showing a deficit of 
£3,708. This, added to the deficit of the previous year, £1,998, 
makes the sum standing at the debit of the undertaking at 
May 15th, 1907, £5,706. The report of the treasurer raised the 
question of whether this loss should not be met out of the 
rates, thus giving the undertaking the same financial assistance 
in its early years to that accorded the electricity undertaking, 
and the suggestion was adopted without discussion. A report 
of the tramways manager to abolish the two remaining half. 
penny fares gave rise to considerable discussion, but eventually 
the recommendation was adopted. The question of extensions 
has been referred to the Tramways Committee. 

LONDON: London County Council.—At the meeting on 
Tuesday the Finance Committee recommended the granting of 
a loan of £14,000 on account (the application being for £22,704) 
to Hackney Borough Council, for the provision of a 1,500 kw. 
steam dynamo and accessories. Some objection was raised by 
Mr. Ward and others to advancing money for local generating 
stations. In reply it was pointed out that it was useless to 
refuse to sanction these loans, as there was very little chance 
of the central authority being able to get a Bulk Supply Bill 
through Parliament. The committee's recommendation was then 
agreed to. Loans were also granted " to Hammersmith 
Borough Council for substation buildings, £218; mains, £5,996; 
plant, £4,379; house services, £382, and meters £170; and (2) 
о, Poplar Borough Council for extension of plant and mains, 

Subject to the L.C.C.'s rights of purchase not being pre- 
judiced, no objection is to be raised before the Board of Trade 
to the application of the Highgate Hill Tramways, Ltd., being 
granted a renewal for seven years of their license to use cable 
traction. 

M LEA mi reference to a notice from the London Electric 
Supply Corporation, of their intention to lay low-tension dis- 
tributing mains, the Borough Council are consenting to the 
execution of the works on condition that the mains are laid 
within 1 ft. of the building frontages, and that the Supply Co. 
makes good any damage done in the placing or maintenance of 
the mains. The L.C.C. are to be informed of the conditions 
attached to this consent with a request that it insert such con- 
ditions in any consent it may give to the application in question, 

Fulham.—The Council is being urged to do all in their 
p to expedite the construction of the L.C.C. tramways 

etween Putney and Har'esden. . 

Hackney.—It has been decided that a sum of £2,009 be 
credited to the refuse destructor account as the value of the 
heat supplied to the electricity works for the year ended March 
dist last. This amount was arrived at on a new basis. 

Islington.—At ап extraordinary meeting of the Borough 
Council on Tuesday, the Special Committee which was appointed 
in December last to inquire into and report on the position, 
financial and otherwise, of the electric lighting undertaking, in- 
cluding the scheme for the extension of street arc lighting passed 
by the late Council on March 2nd. 1906, presented an interim 
report dealing with the latter scheme. The scheme accepted 
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by the late Council was to light 15 miles of streets (then lit 
by gas) by electricity, and to displace 714 incandescent gas 
lamps at an estimated total cost of £21,011. The annual cost 
of the scheme is as follows :—Interest and redemption charges, 
£1,511; electrical energy, £1,600; carbons and maintenance, 
£1,520; total, £4,491. The annual cost of the 714 gas lamps 
(proposed to be displaced) for gas and maintenance is £2,3/6 
per annum. The contracts entered into by the late Council 
in respect of this scheme amounted to £14,574, and of this 
total the value of the material actually received up to May 
llth 1s £7,443, leaving material yet to be delivered of the 
value of £7,131. Altogether the amount to which the Council 
is not yet committed is £5,328. The additional production con- 
templated by the scheme would render more urgent the laying 
down of further plant in the near future, and it was esti- 
mated by the electrical engineer that, apart from the scheme, 
an expenditure of from £12,000 to £15,000 for generating plant 
will probably have to be incurred during 1908-9. A portion of 
the scheme had already, as indicated, been carried out, and 
the total yearly cost of same would be £1,348. Against this 
was to be placed £809, which used to be paid to the Gas Com- 
pany, leaving a net yearly cost to the rates of £559. The 
Committee, after an exhaustive examination of the scheme in 
all its bearings, has arrived at the conclusion that the scheme 
was ill-conceived, and, if carried out, would be detrimental 
to the interests of the Borough, for while it is admitted that 
the general rate would benefit to the extent of £505 per annum 
by the displacement of the gas lighting, this could only be 
effected at a cost of £2,620 per annum to the undertaking. 
Further, they state that the streets affected by the scheme are 
already well lit by incandescent gas, and no case has been 
made out for the use of a more expensive illuminant. It is 
therefore recommended that the scheme should not be further 
proceeded with. After considerable discussion a number of 
amendments were defeated, and the recommendation was carried 
by 37 to 13 votes. 


Marylebone.—'The accounts for the first complete vear of the 
Council as a supply authority have just been issued. The 
total capital expenditure to March 3lst amounted to £1,965,605, 
of which £134,005 was as regards the past twelve months. The 
expenditure on capital account during the current year will 
probably not exceed £30,000. The total revenue was £158,459. 
Working expenses, management, &c., absorbed £49,818, and 
other expenses brought the total under this head to £52,727. 
The costs per unit sold averaged 1:454. (as compared with 
l'622d. estimated in March, 1906), made up as follows: genera- 
tion, O'77d.; distribution, 0:22d.; management, 0°30d.; rent, 
rates, &c., O'l6d. Тһе management expenses are, in the 
opinion of the Electric Supply Committee, stil unduly high, 
chietly owing to the very heavy burden placed upon the depart- 
ment incidental to the change of pressure during the earlier 
part of the year. There is reason to believe that during the 
current twelve months an improvement on these costs will be 
achieved. The average price charged for current was 47d. 
per unit, including meter rent, showing a reduction of 9 per 
cent. compared with the average charge during the previous 
twelve months. The total sales showed a substantial advance, 
and progress was being made with a view of securing an in- 
creased use of the supply for power purposes. The result 
of the year's work was a net balance o 22.061. This was 
after payment of interest, and providing £10,578 for redemp- 
tion of loans. In addition to the balance of £22,061 shown. 
there is a sum of £6,672 set aside for redemption of debt 
over and above the instalments paid within the twelve months. 
The committee submitted as an appendix a report by Messrs. 
Price, Waterhouse and Co., with respect to the institution upon 
commercial lines of a depreciation and equalisation of renewals 
fund, and stated that in accordance with the recommendations 
therein they had decided, subject to the usual sanction, to 
place the net balance to a reserve fund. The committee are to 
frame. subject to the Council’s approval, a tariff of charges, so 
that the accounts will show a surplus at the end of the year, as 
nearly as possible approximating the sum (£12,250) named 
by Messrs. Price, Waterhouse and Co., as proper provision for 
a reserve fund. 

Poplar.—lt has been decided, subject to the consent of the 
L.C.C., to reclaim the useless six-core feeder from King Street 
feeder pillar to the south side of South Dock, Limehouse, and to 
relay a portion of it from the Glengall Road feeder pillar to 
Hutchings Street. The cost is estimated at £832, as against 
£1,536 for a new feeder. 


St. Pancras.—Messrs. Hinchcliffe and Co., coal contractors 
for the generating station, have informed the Council that an 
extra 24d. per ton on coal supplied under their contract has 
been imposed upon them by the railway companies by a re- 
arrangement of carrying rates. It has been agreed, under these 
circumstances, to pay the contractors an extra ld. per ton. In 
the event of the firm's prevailing on the railway companies to 
allow the old rates of carriage to stand, the Council is to be 
refunded the extra payment. A similar arrangement has been 
entered into with the other firms of coal contractors, Messrs. 
Brentnall and Cleland. An application that the Hampstead 
Borough Council be permitted to supply current to Lord Mans- 
field's house, ‘“ Kenwood.” Highgate, by reason of that autho- 
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ritys mains being quite close to the premises, whereas the St. 
Pancras mains are three-quarters of a mile away, has been 
acceded to. The chairman of the Finance Committee, in his 
annual report, said the expenditure for street gas lighting has 
been very much reduced during the last fourteen years, while 
the expenditure on electric arc lamps has increased in even 
The expenditure on gas lighting in 1897 
cost £15,461, and the expenditure on electric lighting similarly 
cost £3,827, making a total of £17,288. Ten years later the 
cost was £6,946 for gas lighting, and £15,690 for electric light- 
ing, making a total of £22,656, thus showing the increase for 
the present year of £5,348, or a jd. rate in the pound. "This — 
increase has applied more or less during the past seven years. 
On the other hand, profits out of the electricity undertaking 
had been transferred in aid of the rates to the amount of 
£18,000 during the past ten years, including £8,000 since the 
charge for current to public lamps was reduced, but against this 
it had cost £35,000 more for public lighting during the past 
seven years than for the previous seven years. 

Southwark.—An arrangement has been entered into with 
certain shopkeepers in Westmoreland Road to improve the 
lighting of that thoroughfare, six prospective consumers being 
willing to enter into an agreement for recouping the Council 
the cost of the lamps. 

Stepney.—The recommendation of the Electric Lighting Com- 
mittee to rescind the several resolutions that have been passed 
in connection with the Blyth’s Wharf scheme, and to reconsider 
the whole matter without impediment or embarrassment, was 
passed by the Council last week. Councillor Gordon, chairman 
of the Electricity Committee, in moving that ‘‘ the Council do 
forthwith proceed with the Blyth’s Wharf extension scheme, 
and that it be referred to the Electricity Committee, with 
authority to prepare the necessary plans and specifications there- 
for, for submission to the Council,” said it was proposed that the 
Council's own officers should prepare the plans, and it was not 
the committee's intention to employ an expert. 'The motion was 
carried. Councillor Daniels said that at a future meeting he 
should move that the Electricity Committee pay to the Council 
l per cent. on the borrowed capital in relief of the rates. 

Thames Conservancy.—At the meeting of the Thames Con- 
servancy on Monday: a letter was received from the L.C.C. 
stating that it was proposed to substitute electric lights for the 
present gas lamps on Westminster Bridge, and asking whether 
the proposed electric lights would interfere with the naviga- 
tion. pon a report from the Harbour Master, it was resolved 
to approve the suggested method of lighting the bridge, subject 
to the lights being shaded on the riverward side with darkened 
glass, and that notices be issued on the subject. An applica- 
tion was received from the London Electric Supply Corporation 
to place four 36-in. suction and discharge pipes at their gene- 
rating station at Stowage Wharf, Deptford, and to construct 
temporary staging and a cofferdam for the purposes of placing 


the pipes. A communication was received from the South 
Metropolitan Gas Co. objecting to the proposals, and the Har- 


bour Master reported that the work suggested would obstruct 
the navigation. It was resolved not to comply with the applica- 
tion. 

Woohweitch.—At the meeting of the Borough Council, on 
July 25th, the Electricity Committee reported that they 
felt the time was not yet opportune for adopting either of 
the alternative policies for the undertaking suggested in Sir 
A. B. W. Kennedy’s report. (ELECTRICAL ENGINEERING, vol. i., 
p. 334.) They were of opinion that the ultimate progress would 
he on much safer lines by the exercise of due caution and by 
awaiting the results of the present year's working. The acting 
electrical engineer submitted a report showing the necessary 
alterations to be made to place the charge for street lighting 
upon the maximum demand system so that the Works De- 
partment shall not be charged at a higher rate than any other 
consumer. 

LONDONDERRY: Asylums Lighting.—At the Committee 
of Management of the Londonderry Lunatic Asylum, held at 
Coleraine on the 26th ult., the specifications submitted by Mr. 
R. V. Macrory for spare dynamo and other electric plant at 
Gransha were submitted, and it was decided to consider tenders 
at the September meeting. 

MIDDLESEX COUNTY COUNCIL: Land for Car Sheds.— - 
Under the agreement between the County Council and the 
Metropolitan Electric Tramways Ltd., the County Council has 
to provide the land for car sheds, &c. Тһе company have 
acquired a portion of land for a depót at Wood Green, and the 
county valuer has valued the site and reports that the total 
expenditure of the company on same is £4,965, and the ex- 
penditure on the buildings at £8,405. The County Council, at 
their meeting on Thursday, decided that the first-mentioned 
sum should be charged as capital expenditure on which the 
company have to pay interest to the Council, and that the sum 
of £8,405 charged in the lessee company’s tramway capital ex- 
penditure be agreed to. 

NEWCASTLE: Supply їп Benwell and Fenham.—Before 
these districts were absorbed by the Newcastle Corporation, 
arrangements had been made between the old Benwell Local 
Board and the Newcastle Electric Supply Co. for a supply in 
that district. A communication has been received from the 
company stating that if it is the desire of the Corporation to 
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carry out this work themselves, the company is quite prepared 
ш come to arrangements as to the purchase ot cables, &c., 
which have been laid. A sub-committee has been appointed to 
ge into the matter. 

POTTERIES DISTRICT: Tramway Nuisances.—Several local 
àzborities in the district are combining together to call the 
sention of the Board of Trade to withhold the renewal of its 
wruncate authorising the working of the tramways until they 
«ere Satisfied that the company has done all that is necessary to 
minimise the nuisances recently complained of. . 

STOKE-ON-TRENT: Refuse Destructor.—A sub-committee of 
the Electric Lighting Committee has paid a visit to the refuse 
destructor attached to the Stafford Electricity Works, for the 
purpose of investigating the process of making paving-flags 
from the furnace clinker. They have recommended that the 
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ARGENTINA.—According to the monthly Bulletin for May 
of the French Chamber of Commerce at Buenos Ayres, the 
Municipal Council of that city have definitely decided upon a 
projet for the construction and leasing of two underground elec- 
tr. tramways. The lease for the working of these lines will be 
granted for a period not exceeding 25 years. ‘The estimated cost 
ot the works is 2,700,000 dollars (paper) per kilometre, including 
the electric power plant. The contract will be open to tender for 
à period of six months after specifications have been prepared. 

AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of Trade have received from the Officer in 
Charge. of the Australian Commonwealth Offices in Lon- 
den (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c., relating to the 
hillowing contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3,000 subscribers’ telephones 
to the Postmaster-General’s Department at Adelaide; September 
xh. 1907: Supply and delivery of lead-covered paper-insulated 
telephone cable to the Postmaster-General’s Department at Bris- 
bane; also supply and delivery of telegraph and telephone 
instruments, stores, and material to the Postmaster-General's 
Department at Brisbane. Tender forms and specifications can 
be obtained at the Commonwealth Oftices in London, 72 Vic- 
toria Street, S.W., where also preliminary deposits on tenders 
шау be made. Copies of the specifications may be inspected at 
the Commercial Intelligence Branch of the Board of Trade, 75 
Basinghall Street, Е.С. 

BARNES.—The Urban District Council invite tenders for :— 
(ai Mechanical stokers, two sets (Babcock boilers); (b) feeder 
and distributor cables. Specifications, &c., from the Electrical 
Enzineer (fee, one guinea each, returnable). Tenders to the 
Clerk by Monday, August 12th. (See official advertisement this 
week.) 

BELGIUM.—Tenders are invited by the municipal authoritius 
for an electric lighting installation at the New North Dock, 
Antwerp. Tenders should be sent, not later than August 16th, 
to Monsieur le Bourgmestre de la Ville, Hotel de Ville, 
Antwerp, with a deposit of £280. Specifications may be ob- 
tained trom the Hotel de Ville for 0.50 franc each, but copies 
may be inspected by British contractors at the Commercial 
Intelligence Branch of the Board of Trade, 73 Basinghall 
Street, E.C. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas. oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 5 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

DUBLIN.—The Lighting Committee are prepared to consider 
pares for the supply of motors to their consumers on the 

re-purchase system. | Conditions and other particulars from 
the Secretary, Lighting Committee, 5 Cork Hill, Dublin. 

DURBAN (SOUTH AFRICA).—An issue of £300,000 four per 
cent. stock is being made for the purpose, among other 
things, of extending the electric tramway and lighting systems. 

FINCHLEY.—The Electricity Committee recommend that 
application be made to the Local Government Board for sanction 
to borrow £12,000 for the electricity undertaking, in addition to 
£10,000 for mains. 

HULL.—The Electric Lighting Committee invite tenders for 
Contract No. 62: Ejector type condenser, pump, and pipework 
in connection with a 500-kw. high-speed enyine, required at the 
Sculcoates Lane generating station. Forms of tender and speci- 
fication may be obtained (fee, one guinea, returnable). Tenders 
to the chairman of the Electric Lighting Committee, Town Hall, 
Hull, by August 2nd. 

JAPAN.—The construction of an electric tramway between 
о and Shimonoseki, about five miles, is under considera- 

lon. 

LONDON: Fulham.. -Mains are to be extended to supply 
flats in Beaumont Crescent; two transformers for substations 
are to be obtained at an estimated cost of £130. 

Hammersmith.—The Kensington and Notting Hill Electric 


ELECTRICAL ENGINEERING 


191 


———— 


process be adopted in connection with the Stoke Electricity 
Works. The engineer reports that the number of consumers 
now connected are 294, the output representing a total of 24,695 
8 c.p. lamps. | 

WIGAN: Tramway Undertaking.—A public meeting has been 
held in Wigan to demand a Government inquiry into the tram- 
way system and the recent resignation of the chairman and 
vice-chairman of the Tramways Committee. A resolution was 
put to the meeting, and carried unanimously, to the effect that 
the ratepayers have no confidence in the chairman and vice- 
chairman of the Tramways Committee. It will be remembered 
that there has been a loss on the tramway undertaking for the 
past. year of £16,000. | 

YARMOUTH: Tramway Extension.—The tramway extension 
to Caister is now in operation. 


PROSPECTIVE BUSINESS 


Light Companies are to erect two cooling towers at their Wood 
Lane generating station. 

Paddington.—Tenders are invited for an installation of elec- 
trical fire alarms at the workhouse in Harrow Road. "Tenders 
by August l2th, to the Clerk to the Guardians, 315 Harrow 
Koad, London, W. 

Woolwich.—Application is to be made to the L.C.C. for 
sanction to borrow £3,000 to cover anticipated expenditure, 
allocated as follows :—£500 for meters, £1,750 for mains, and 
£75U for house services. 

MANCHESTER.—A Local Government Board inquiry was 
held at the Town Hall last week into the application of the 
Corporation for sanction to borrow £112,850, for the purposes 
of electricity supply. £60,498 of the sum in question are re- 
quired for mains. There was no opposition. Тһе application, 
in fact, had the support of the Manchester Ratepayers’ Associa- 
tion. 

PORTSMOUTH.—The Town Council invite tenders for :—Con- 
tract No. 24: The supply, delivery, and erection of one high- 
tension switchboard; Contract No. 25: The supply, delivery, 
and erection of steam, exhaust, circulating water, and sundry 
other pipework. Specifications and form of tender can be ob- 
tained at the Town Hall on payment of a fee of £3 3s. in respect 
of each contract (returnable). Copies of the specifications may 
also be inspected (but not obtained) at the оћсеѕ of the consult- 
ing engineers, Messrs. Kincaid, Waller, Manville, and Dawson, 
29 Great George Street, Westminster, S.W. Tenders to the 
Lown Clerk by August 14th. 

The Tramways Committee invite alternative tenders for 
periods of six or twelve months for the supply of best large 
smokeless Welsh steam coal for use at the power station, Vivash 
Road, from August 13th, 1907. The specification and form of 
tender may be obtained upon application to the engineer, Mr. 
V. G. Lironi, Engineer's Offices, Fratton Grove, Portsmouth. 
Tenders to the Town Clerk by August 5th 

SALFORD.—The Tramways Committee are prepared to 
receive tenders for 14 cars and 4 salt wagons. Further parti- 
culars may be obtained from Mr. G. W. Holford, General 
Manager, Tramway Offices, 32 Blackfriars Street, Salford 
(deposit of £5 5s., returnable). Tenders to the Chairman of the 
Tramways Committee, Town Hall, Salford, by August 12th. 

SHEFFIELD.—The Electric Light Committee propose an 
expenditure of £250,000 upon the electrical undertaking. The 
Finance Consultative Committee, after considering the proposi- 
tion, have resolved that the Lord Mayor (Alderman Styring), 
Sir Joseph Jonas, Sir William Clegg, Alderman Franklin, 
Alderman Hughes, and Councillors Neal, Kelley, Baker, and 
Henderson should be appointed a sub-committee to go into 
the matter and report to the Finance Consultative Committee. 

SOUTH AFRICA.—The Crown Agents for the Colonies, acting 
on behalf of the Central South African Railways, invite tenders 
for the supply of 27,000 lb. of hard-drawn copper wire. Forins of 
tender and all particulars may be obtained at the office of the 
Crown Agents for the Colonies, Whitehall Gardens, London, S.W., 
on payment of a deposit of 10s., returnable on receipt of a bond- 
fide tender for the whole or part of the supplies required. 
Tenders to the Crown Agents by August 20th. 

SWANSEA.—The extension of the electric supply to Mumbles 
is under consideration. | 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment for the Government power station at Trollhattan, com- 
prising three electric 550-kilowatt direct-current generators ; 
4,800 ampere hours capacity battery; four 11,000 kilovolt am- 
peres three-phase generators; twelve transmitters of 3,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ‘‘Anbud a 
elektrisk utrustning for Statens kraftverk,’’ should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September Ist, 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
placed abroad by the Swedish Government—such machinery be- 
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ing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which 
are not manufactured in Sweden, and which will be required 
in course of time. 

WATFORD.—The Local Government Board has sanctioned 
the following loans :—£2,591, repayable in five years; £3,621, 
repayable in thirteen years; £400, repayable in fifteen years; 
£300, repayable in twenty-one years; and £1,258, repayable in 
twenty-five years. The engineer to the Council is to draw up a 
report giving an estimate of future possible demands during 
the next five years. 

WESTERN AUSTRALIA.—The date of sending in tenders 
for two ringing dynamotors for central exchange, also desiccat- 
ing apparatus with motor-driven air pump for télephone cable 
work, has been extended from August 6th to September oth. 


Bayliss, Jones and Bayliss, whom 
1,000 kw. The new extensions will consi 

l st of 6, ant 
Mr. C. E. C. Shawfield stated that for the ordi о 
extensions were absolutely necessary. 


or the construction of the per- 
te way extensions, upon which the 
Lorain ae oo system will be adopted. "The estimated 


TENDERS. RECEIVED AND ACCEPTED 


AUSTRALIA.—The Victorian Postmaster-General has accepted 
the following tenders :—51{ miles of telephone cable, paper- 
insulated, lead-covered, 49,000 paper sleeves, British Insulated 
and Helsby Cables, Ltd., Melbourne, £15,537; 20,000 galvanised 
iron stems, Dalgety and Co., Ltd., Melbuurne, £291 13s.; 500 
angle iron éxtenders, 15,000 wrought-iron brackets for ex- 
tenders, Williams and Co., Brunswick, £300; 20 tons galvanised- 
.iron wire, James G. Black, Melbourne, £290; 500 iron 2-in. 
pipes, 20 to 25 feet, Briscoe and Co., Melbourne, £223. 

The New South Wales Postmaster-General has accepted the 
following tenders :—Additional junction section of present mag- 
neto metallic circuit branching system multiple telephone switch- 
board, Central Exchange, Sydney, R. B. Hunger ord, Sydney, 
£720; 50 Ericsson table telephone sets, Paton and Russell, 
Sydney, £175. 

AYR.—The Corporation have ordered a '' Paterson" combined 
exhaust heater, softener, and grease eliminator of 4,000 gallons 
hourly capacity, fitted with quartz sand filter. 

BARNSLEY.—The Paterson Engineering Co. are supplying a 
“Paterson " combined grease eliminator and make-up softener 
of 35,500 gallons hourly capacity, fitted with quartz sand filter. 

BIRMINGHAM.—An order has been placed, through Messrs. 
Belliss and Morcom, with the Paterson Engineering Co., for a 
‘*Paterson’’ condensation water purifier fitted with quartz sand 
filters, capable of dealing with 350,000 lb. of condensed steam 
per hour. The plant will be installed at the Summer Lane 
Electricity Works. | 

BOLT ON.—An order for a centrifugal pump has been placed 
with the British Westinghouse Electric Manufacturing bo. 

CHORLTON UNION.—The contract for the electric wiring 
of two of the hospital pavilions at the workhouse of the 
Chorlton Union has been placed with Messrs. R. O‘Brien and 
Co., of 5 Brazenose Street, Manchester. 

DARTFORD.—The tenders of Messrs. W. T. Henley’s Tele- 
graph Works and the Western Electric Co. for cables and 
accessories have been accepted. 

D.P. BATTERIES.—The D.P. Battery Company have 
during the past fortnight secured contracts for the erection of 
electrical storage batteries (over 1,500 cells of 1,270,000 watt 
hours) at Fleetwood, Tadcaster, Ilford, Brechin, , Montrose, 
Alderley Edge, amongst other places, and have during the 
ast month completed power installations at Southampton 
Docks for electric cranes; at Portsdown, Gosport, and Ponte- 
fract for electric tramways; at Letchworth (Garden City), 
Stratford-on-Avon, Mansfield, and several smaller contracts 
for the Admiralty and War Office. 

EAST HAM.—The Town Council has accepted the following 
tenders for the supply of slack coal :—Rickett, Smith and Co., 
Babbington, rough slack, 360 tons at 14s. 3d. per ton; E. and 
A. Shadrack, Nuneaton, pea slack, 560 tons at lls. 3d. per ton. 

GRAVESEND.—The tender of the Lancashire Dynamo Motor 
Co. for a supply of motors has been accepted. 

LEYTON. — The Urban District Council has accepted the fol- 
lowing tenders for the supply of tramway stores for the year 
ending June 30th, 1908 :—Electrical accessories, cables and 
wires, General Electric Co., Ltd. ; trolley poles and accessories, 
also asbestos and insulating material, Consolidated Accessories 
Co.: castings, Thornton апа Crebbins, Ltd., Mountain and 
Gibson, Ltd., the Malleable Steel Castings Co., Ltd., and Wm. 
Wood and Co. ; controllers, cable connectors, and motors, British 
Westinghouse Electric Co., Ltd.; trucks, Mountain and Gibson, 
Ltd. 

LONDON: London County Council.—The tender of Willans 
and Robinson, Ltd., at £43,195 for two sets of turbo alter- 
nators with spare parts was accepted at Tuesday's meeting. 
The full list of tenders and comments thereon were published 
in our last issue. 

The tenders for coal and ash conveyors at the 
Greenwich generating station were as follows :—Spencer and Co. 
(accepted), £2.514; New Conveyor Co.. Ltd., £2,547 19s. 10d; 
Robert Dempster and Co., Ltd., £5,554 5s. 6d. 

For oil tanks, filters, &c., at the station, three tenders were 
received, and the two which were complete were Shelley and 
Co. (accepted), £423 105. 6d.; 5. Russel and Sons, 
£654 13s 


For heavy machine tools for use a у pai 
depót the tender of Buck and iiam pue оН 
Ded, Eus ae ance of the Standard Engineering Co., 
TU ОИН Е +» Was accepted for the supply of smith's 

ree tenders (one incomplete) were receiv i 
of wiring material for Enden. and TE UR yeoman 
a е Ltd., x pm ls. 2d. was accepted. The other 

er was a | ; | 

a Co., Ltd., P uum ОМАН 

n оПег by the Metropolitan Electric $ , inst: 
electric light in the iiec deep-level poc me бс. 
Aldwych and Ki л Jor 
EEG ngsway for £24, and to supply current tor 
ighting at £1 per annum for each subway, was accepted 
vd ord i rut W. Burton and Sons at £2,120 has 

‘epted for the electric lighti b | Sho. 

of Arts е oe lighting of the Central School 

utham.—The Electricity Committee has acce ted 
of Messrs. Edgar for the supply of 135 Nernst lampe ind rad 
at dos. 6d. each. The tender was the lowest received. T 
отон Tue. Guardians have placed an order with 
EX тра Bros. to instal electric light in the Board Room at 

Southwark.—The Borough Council receive 1 
tenders for an electrically-driven boiler id n eee 
generating station :—Mather and Platt, Ltd., P325. Merry- 
weather and Sons, Ltd., £318, alternative £235 105 - Nichols 
Bros., £295; Electric Construction Co., Ltd., £284 10s. alter- 
native £299 10s.; E. Scott and Mountain, Ltd., £271 10s.. alter- 
native £341; Hayward Tyler and Co., Ltd., £271 alternative 
£211; General Electric Co., Ltd., £268 5s. ; Haste Pump Co 
Ltd. (accepted), £245; Clarke, Chapman and Co., Ltd., £241: 
Isaac Storey and Sons, Ltd., £231 15s. ; Worthington Pump 
red a ; Т, Phillips, Ltd., £209 2s., British 

use Klectric an la i ; ; 
Pearn and CO Led eres nufacturing Co., Ltd., £195; F. 

‘oolwich.—In connection with the recomme 
act upon the report of Sir Alex. B. W. E m 
(see Loca, NorEs), the Electricity Committee report that it is 
absolutely necessary to increase the capacity of the steam plant 
at Woolwich works to meet the next winter's load. lhey pro- 
pose to instal three new boilers and one induced draught fan 
and in order to avoid unnecessar delay they obtained quota- 
tions from Davey, Paxman and o., and the Sturtevant En- 
gineering Co., for the supply of the plant, and they recom- 
mended that Davey, Paxman and Co.'s tender at £1,855 for the 
three boilers, and the Sturtevant Engineering Co.'s tender at 
£260 for the induced draught fan, be accepted. The recom- 
nano iis e D 

e Boroug ouncil have received the following tenders :— 
200 yards of 0'022 square inch, 1.6. twin cable, paper insulated, 
and 220 yards of үк lt. twin cable, rubber insulated, lead 
covered : Siemens Bros. and Co., Ltd.. £46 10s. 8d.; W. T. 
Henley's Telegraph Works Co., Ltd., £45 8s; Callender's Cable 
and Construction Co., Ltd. (accepted), £41 19s. 114. 2C0 yards 
0:1606 square-inch, 3-core, paper-insulated, lead-sheathed cable: 
W. T. Henley’s ТОБ ОЕ Works Co., Ltd., £67 105. 2d.: 
Callender's Cable and Construction Co., Ltd., £67 10s. 2d.: 
Siemens Bros. and Co., Ltd. (accepted), £65 16s. 5d. Stoneware 
ducts. 4 single way: Albion Clay Co., Ltd., 3s. lld. per yard: 
the Donnington Sanitary Pipe and Fire Brick Co., Ltd., 2s. 10d. 
per vard: Doulton and Co., Ltd. (accepted), 2s. 9d. per yard. 

The General Purposes Committee reported that a deputation 
from the Council had waited upon the Highways Committee of 
the L.C.C., and asked them to redeem the promise made to the 
deputation in 1901, and to construct without further delay a 
double line of trams from Beresford Square, Woolwich, to the 
county boundary. The Highways Committee agreed to give 
the matter their immediate and careful consideration. 

MIDDLESEX COUNTY COUNCIL.—The Council have 
accepted the tender of the Cleveland Bridge Co., at £5,804 15s.. 
for the reconstruction in connection with tramway No. 8 of 
the bridge over the London and North-Western Railway at 
Willesden Junction. The tender was the lowest received. 
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NEWPORT (MON.).—The tender of the Lancashire Dynamo 
and Motor Co. for boosters has been accepted. | 
l'AISLEY.—Messrs. Bruce Peebles and Co. have received а 
„wat order from the Paisley Corporation for a 750 kw. high- 
von alternator. 

PRESCOT.—‘The British Insulated and Helsby Cables, Ltd., 
av supplying the wiring, fittings, and cables for the Prescot 
W rshouse, and will also supply energy at ód. per unit. 

RIO DE JANEIRO.—The Empire Roller Bearings Co., Ltd., 
nave received a further order for 380 axle-boxes and spare 
vats for the Rio Tramways, thus making over 600 axle-boxes 
sisted to this one company for their tramway cars. 
ROCHESTER.—The tender of Messrs. Dick, Kerr and Co. 
has been accepted for permanent way at £33,568 17s. 5d., and 
overhead equipment at £3,417 18s., in connection with the ex- 
wmions to the Corporation tramway system. 
SOUTHEND-ON-SEA.—The Town Council has decided to 
purchase а Boby NE PE plant at a cost of £251. The 
tender of Messrs. Stephenson, Clarke, and Co. for the supply of 
"а has been accepted at the price of 13s. 114. per ton. | 
WALTHAMSTOW.—The Council has accepted the following 
tenders for the annual supply of electric and tramway stores 
and car accessories for the pernios ending March 31st, 1909 :— 
Cables: W. T. Henley's Telegraph Works Co., Ltd., Connolly 
Fus., Ltd., the Liverpool Electric Cable Co., Ltd.; jointing 
materials; W. T. Henley's Telegraph Works Co., Ltd. ; Siemens 
tms. and Co., Ltd., Johnson and Phillips, Ltd., Connolly 
bros. Ltd.; arc lamp carbons: H. Tuchman, A. G. Pestalozzi 
aid Co.; lamps: Cryselco, Ltd., Maxim Electric Co., Ltd., 
vd Sunbeam Lamp Co., incandescent lamps; British Thomson- 
Huston Co., Ltd., incandescent traction lamps; Berry Skinner 
i^] Co., tantalum lamps; G. Mayer and Co., Nernst lamps; 
e«trical fittings and accessories: General Electric Co., Ltd., 
Krupka and Jacoby, British Westinghouse, &c., Co., Ltd., the 
A:morduct Manufacturing Co. Ltd., Falk Stadelmann and Co., 
Lid, Edison and Swan United Electric Light Co., Ltd., the 
Umversal Electric Manufacturing Co., Sunbeam Lamp Co., the 
Ei«trical Co., Ltd., the Ecco Battery and Electrical Co., Ltd. ; 
ar accessories : British Westinghouse, &c., Co., Ltd., J. W. 
Rowlands and Co., General Electric Co., Ltd., Estler Bros., 
Erecknell, Munro and Rogers, Ltd., W. A. Tomkins, Consoli- 
cated Supply Co.; castings: W. S. Fuller. | 

The Council have accepted the tender of the Westminster 
Electrical Engineering Co., at £74, for stripping and re-insulat- 
inz опе of the large armatures. 

WILLESDEN.—' The tender of Messrs. Albion Clay Co. has 
len accepted for the supply of 24 miles of stoneware conduits. 


Wireless Telegraphy in the German Army.— The Berlin corre- 
sondent of the Daily Telegraph states that from October lst 
evn of the German Telegraph Battalions at Berlin. Frankfort-on- 
the-Qder, and Coblenz, will have a section for wireless telegraphy 
aided toit. At the same time, a 4th Telegraph Battalion, also with 
à wireless section, will be established at Carlsruhe. The wire- 
sa telegraphy station at Nauen claims to have increased its 
range to 2,500 miles. 


, Radiotelegraphic Convention.—The Postmaster-General, reply- 
mg to Mr. Henniker Heaton’s letter, referred to on page 121 
“1 our last issue, says he is convinced that, knowing the broad 
мек which Mr. Heaton takes of these matters, he would have 
"1 in favour of ratifying the convention had he been a 
nember of the committee and heard all the evidence that was 
put before it. 

Un Tuesday, in the House of Commons, Sir Edward Sassoon 
mved the adjournment of the House, consequent upon the 
Prime Minister's refusal to grant an opportunity for discussing 
the report of the Comittee prior to the ratification of the 
Convention by the British Government. He said the report 
healed a condition of things seldom experienced in such an 
tury, for expert had contradicted expert in a way never 
мое known in the unravelling of scientific problems. His 
“vw of the matter was that the advantage which Great Britain 
now had in the organisation of the Marconi Co. would be 
"iprnied under the Convention, and for this reason he desired 
"ut the members of the House should be given an opportunity 
01 expressing their views free from any party influence. Any- 
Une Who Feld the report impartially must say there was & great 
‘eal of doubt, hesitation, and misgiving. Mr. Gwynn, who 
“ted in the minority on the Committee with Sir Edward 
“asson, seconded the motion. He believed the main purpose on 
E. Convention was to destroy the organisation of the Marconi 
| Mr. Haldane, the Secretary of State for War, replying on 
al of the Government, said that with the exception of the 
~ “nguished gentleman who was the adviser of the Marconi 
v and Mr. Marconi himself, all the men of science who came 
ae the Committee were in favour of ratification. He also 
cleved that the Colonial Premiers took the same view as the 
п, ment, i.e., that it was expedient in the interests of 
b. convenience, international amenities, and humanity, that 
a Should be tree interchange of wireless messages between 
А, рз and coal stations. The Government proposed to ratify 
ыу vention forthwith. The motion was then nega- 
" without, further discussion. 


NEW PUBLICATIONS 


Science Abstracts: July, Section A, Physics. Section В, 
Electrical Engineering. (London: E. and F. N. Spon, Ltd.) 
ls. 6d. each. 

"Proceedings of the American Institute of Electrical En- 
gineers," June. (New York: The Institute.) 50c. 


Pacific Cable Board.—Sir Henry W. Primrose, K.C.B., C.S.I., 
has been appointed chairman of the Pacific Cable Board in 
succession to the late Sir Spencer Walpole, K.C.B. 


Marconi Irish Wireless Telegraph Station.—It is reported that 
Marconi's Wireless Telegraph Co. have erected a new wireless 
he, n a station for Transatlantic communication at Clifden, 
co. Galway, which will overcome certain difticulties experienced 
in connection with this work at Poldhu. Mr. Marconi is said 
to have asserted that very clear messages have been trans- 
mitted from Clifden to Canada, and that he is now engaged in 
adjusting the apparatus preparatory to putting it into com- 
mercial operation. | 

Vibration Nuisance from Generating Station.—The Northern 
Counties Electricity Supply Co. have been sued in the West 
Hartlepool County Court, by an occupier of premises close to 
the company’s generating station, for damages owing to alleged 
noise and vibration from the works. The case occupied seven 
hours, and eventually the plaintiff was awarded £10 for annoy- 
ance, but nothing in respect of structural damage to his premises. 
The claim was for £75. A number of other similar claims were 
adjourned. 


Sale of Magneto Igniters.—In the King’s Bench Division of 
the High Court, before Mr. Justice Walton and a common jury, 
the hearing was concluded on Tuesday of the case of De la 
Valette v. Riches and Co., in which plaintiffs claimed for 
balance of goods sold and delivered. This claim was admitted, 
and the case was heard on a counter claim in which damages 
were claimed for breach of contract. It was alleged that in 
March, 1905, it was orally agreed between plaintiff and Mr. 
G. J. Riches, on behalf of the defendants, that the latter 
should be the sole representatives of the plaintiff in Great 
Britain and Ireland for the sale of plaintiffs patent magneto 
igniters, and the parts of the same, until plaintiff's patent 
should be taken over by a company, and that in the meantime 
plaintiff should pay to the defendants commission on all goods 
sold to any customers within the radius mentioned. It was 
pud that on September 22nd, 1906, by a letter, plaintiff 
refused to continue agency, and to supply the defendants with 
the patent igniters, although the patent had not been taken 
over by any company. The defence in the counter claim was 
that plaintiff did not make the agreement alleged, and that 
no period in which defendants should act as plaintiff's agent 
was mentioned. Evidence as to the terms of the contract 
having been heard, the jury found for the defendants in the 
counter claim, and awarded £750 damages. His lordship did 
not enter judgment, as a point of law is to be first argued. 


Dudley Light Railway Dispute.—Judgment was given last 
week by the House of Lords in the appeal of the Dudley Cor- 
oration in respect of the price which it has to pay to the 
Du Stourbridge, and Electric Traction Co. for what 15 
known as Light Railway No. 5. We gave the facts of the case 
in our issue for February 14th, page 290. The action has arisen 
out of an arbitration to determine the price to be paid by the 
Corporation for the lines of the company in their district, and a 
dispute arose as to the basis upon which the purchase price 
for Light Railway No. 5 should be determined. The question 
for consideration was whether this light railway, consisting of 
two miles of single line, was to be valued upon the basis of 
structural valuation, regarded as a railway fixed in position 
capable of earning a profit, or upon the basis of the capitalised 
value of the net profits which had been earned by the railway. 
The agreement between the parties did not contain any stipula- 
tion as to the principle by which the price was to be arrived at. 
The company contended that the railway was to be sold as a 
going concern, and therefore that the sale must include the 
equipment, namely, the rolling stock, power to work, and the 
rights attached to the structure. The arbitfhtor made his award 
on the two bases, leaving it to the courts to decide the true 
interpretation of the agreement. Upon the contention of the 
company he awarded £32,576. and assuming the Corporation was 
right in its contention, this price would be reduced to £16,548. 
When the case came before Mr. Justice Swinfen Eady last year 
he held that the basis of value put forward by the Corporation 
was the correct one, and awarded the smaller sum. In August 
last the case was before the Court of Appeal, but the Court 
ordered it to stand over so that the arbitrator might state what 
led him to accept the particular figure which had been before 
the courts. After arguments, their lordships held that the basis 
of value contended for by the company was the proper one. 
They therefore reversed the decision of Mr. Justice Swinfen 
Eady, discharged the order made in the court below, and entered 
judgment for the company for £32,576 with costs. The Cor- 
poration thereupon appealed to the House of Lords, with the 
result that the appeal was sustained, and the judgment of the 
Court of Appeal reversed. 
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PARLIAMENTARY INTELLIGENCE 


ELECTRIC TRAMWAY ACCIDENTS.—Answering Mr. Weir 
in the House of Commons last week, Mr. Herbert Gladstone gave 
a number of figures relating to street fatal accidents. From this 
we gather that in 1905 electric tramways were res onsible for 
53 such accidents, whilst in 1906 this number had fallen to 30. 

GLASGOW CORPORATION.—The Police and Sanitary Com- 
mittee of the House of Commons further considered this Bill 
on Friday. The amount sanctioned for the tramway proposals 
was reduced from £50,000 to £41,862. We gave particulars in 
our last issue. 

PATENTS AND DESIGNS (CONSOLIDATION) BILL.— 
This bill was read a second time in the House of Commons on 
Friday. 

PROGRESS OF ELEC;,?!':^  VILLS.—The Coventry Cor- 
poration Bill was read a third time, and passed in vue House 
. of Commons on Thursday, and the Aberdeen Corporation Bill 
was read a second time. | 

They Middlesbrough, Stockton, and Thornaby Tramways Bill 
was read a third time in the House of Commons on Friday. 
On Monday the Manchester Corporation Tramways Bill and 
Electric Lighting Provisional Order Confirmation (No. 5) Bill 
were read a third time. 

ROYAL ASSENT.—The following have received Royal 
Assent :—Electric Lighting Provisional Orders Confirmation 
Acts, Nos. 1, 2, 4, and 5; Portobello and Musselburgh Tram- 
ways (Levenhall extension) Order Confirmation Act; Brighouse 
Corporation Act; London United Tramways Act; Great 
Northern and City Railway Act; Rawtenstall Corporation Act; 
Devonport Corporation Act; Central London Railway Act; 
Kings Norton and Northfield Urban District Council Act; 
London and North-Western Railway Act; Electric Supply Cor- 
poration Act. 

SCOTCH PROVISIONAL ORDER INQUIRY.—An inquiry 

was opened in Edinburgh on Wednesday last week, and was con- 
tinued on Thursday and Friday, into the Edinburgh and Paisley 
Tramway Provisional Orders. The proceedings were conducted 
under the Private Legislation Procedure (Scotland) Act, 1899, 
the Commissioners being Lord Sanderson, Lora Galloway, Major 
Anstruther Gray, M.P., and Mr. J. D. Hope, M.P. The Edin- 
burgh order was promoted by the Corporation, and proposed, 
among other extensions, the extension of the tramways beyond 
the present terminus at Gorgie in a southerly direction to a 
oint almost opposite the Caledonian station, the main object 
being to serve the new cattle market, slaughter-houses, and 
corn market now in course of erection in the district. The 
Edinburgh and District Hemos Company, as lessees to the 
Corporation, opposed, but the Commissioners found the pre- 
amble of the order proved subject to the condition that the 
company should not be compelled to work this line until the 
three undertakings mentioned above are open to public use. 
The Paisley order was promoted by the Paisley and District 
Tramways Company, and proposed the construction of three 
miles of line to fill up the gap which at present exists between 
Barrhead and Thornliebank, so linking up the systems of the 
Tramway Company and the Glasgow Corporation. Among the 
opponents were the Clyde Valley Electrical Power Co., on the 
question of the supply of electrical power for the tramways, the 
power company objecting to the Glasgow Corporation supplying 
within their area. It was agreed not to take electrical energy 
from the Glasgow Corporation without the consent of the Power 
Co., but should this consent be unreasonably withheld, the 
matter will go to arbitration. Other opponents having been 
settled with, the preamble of the order was found proved. 

TELEGRAPH (MONEY) BILL.—The adjourned third reading 
debate upon this bill took place in the House of Commons on 
Friday. All amendments were eventually withdrawn on the 
promise of the Postmaster-General that no larger sum than 
£1,500,000 should be expended in any one,year. The bill was 
accordingly read a third time. We have reported the previous 
debates in earlier issues. 


Accident on Sunderland District Tramways.—<A remarkable 
accident took place upon the Sunderland and District Tramway 
Co.’s system on Monday evening. А car got out of control 
on the hill at Silksworth, and dashed into the stone wall at 
the bottom. А couple of hours later, whilst this car was being 
repaired, another car also got out of hand, and ran into the 
first one. Several passengers were badly cut by broken glass, 
&c. This is the same spot where an accident happened a day 
or so after the opening of the tramways in June, 1905. 


Electric Traction on Edinburgh Cable Tramways.—Tt is stated 
that offers are being made bv a syndicate to buy out the lessees 
of the existing system of cable tramways in Edinburgh, and to 
convert the undertaking to electric traction on the overhead 
svstem. So far the Corporation has had no direct dealings with 
the svndicate, but it is understood that negotiations are pro- 
ceeding between the Edinburgh and District Tramway Co. and 
the svndicate. The local papers regard it as clear, however, 
that the Town Council will never consider the adoption of the 
overhead system, nor grant a lease for 60 years. 
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MISCELLANEOUS BUSINESS NOTES 


PERSONAL.—At the meeting of the governing body of the 
Battersea Polytechnic last week, Mr. S. Н. Weus, late prin- 
cipal at the Polytechnic, was presented with a silver reproduc- 
tion of an ancient Irish vase. It will be remembered that 
Mr. Wells has been appointed Director General of Education 
and Agriculture in Egypt. | 

Mr. Pakenham W. Beatty sailed for Buenos Ayres as elec- 
trical engineer to the Buenos Ayres and Pacific Railway Co., 
on Friday, the 26th ult. 

Mr. H. E. Brain, whose resignation of the post of electrical 
engineer to the Buenos Ayres and Pacific Railway we recently 
announced, is now in London in connection with his business 
in Buenos Ayres. He will be glad to hear from English manu- 
facturers of electrical and other machinery desirous of being 
represented in the Argentine Republic. His intimate knowledge 
of the country and its requirements wil] be of considerable value 
to firms seeking to obtain an entrance into, or to extend their 
business with, this important market. Letters may be sent to 
Mr. Brain at 44 Bernard Street, Russell Square, W.C. 

Mr. C. E. D. Greenhalgh, assistant station superintendent at 
the Wakefield Electricity Works, has been awnnointed working 
assistant to the chief engineer, Mr. W. J. B. Baker. 


MISCELLANEOUS CITY NOTES 


BLACKPOOL AND FLEETWOOD TRAMWAYS CO.—A 
diviaend for the half-year ended June 30th, at the rate of 4 
per cent. has been announced. £750 is placed to depreciation 
reserve, £500 to general reserve, and £113 ds. 7d. is carried 
forward. 

BRISTOL TRAMWAYS AND CARRIAGE CO.—An interim 
dividend of 8j per cent per annum for the June half-year has 
been declared. 

CENTRAL LONDON RAILWAY.—The following dividends 
are recommended for the half-year ended June’ 5Uth :—3 рег 
cent. per annum on the undivided ordinary stock, 4 per cent. 
per annum on the preferred ordinary stock for the half-year 
ended June 30th, 1907, and 2 per cent. per annum on the 
deferred stock, this latter dividend only being payable when 
the result of the year’s working has been ascertained. After 
making the above provisions, £25,890 is carried forward. 

CITY OF BUENOS AYRES TRAMWAYS CO.—A dividend 
of ls. 3d. per share, less tax, for the three months ended June 
30th, has been announced. 

ELECTRICAL DISTRIBUTION OF YORKSHIRE.—A 
rospectus was issued during the week inviting subscriptions 
or a capital of £25,000, principally, as we pointed out last week, 
for the purpose of putting certain electric lighting provisional 
orders into effect, the supply in conjunction with which will be 
given by the Yorkshire Electric Power Co. 

IMPERIAL TRAMWAYS CO.—An interim dividend of 
84 per cent. per annum for the June half-year has been declared. 

LIVERPOOL OVERHEAD RAILWAY CO.—A dividend of 
5 per cent. per annum upon the preference shares is recom- 
mended for the half-year to June 30%. The sum of £4,452 is 
carried forward. 


COMPANIES' MEETINGS AND REPORTS 


ANGLO-AMERICAN TELEGRAPH CO.—The report for the 
half-year to June 30th shows total receipts, including the balance 
of £1,146 13s. 8d. brought forward from the last account, of 
£203,906 1s. Па. The traffic receipts show an increase of £2,200, 
as compared with the half-year ended June 30th, 1906. The 
working expenses of the half-year, as shown by the revenue 
account, amounted to £74,763 2s. 8d., being a decrease of 
£5,461 4s. as compared with the corresponding period of 1906. 
Quarterly interim dividends of 15s. per cent. on the ordinary 
stock, and of £1 10s. per cent. on the preferred stock, were paid 
on May 1st, 1907, absorbing £52,500, and second quarterly interim 
dividends of 15s. per cent. on the ordinary stock, and £1 10s. 
per cent. on the preferred stock, amounting to £52,500, will be 

aid on August Ist, 1907. The balance of $4,142 19s. 54. will 

e carried forward to the next account. The directors think it 
right to point out that the securities held on account of the 
renewal fund have further depreciated during the past half-year. 

At the meeting on Friday, the report was adopted. The 
amount of the decrease in the value of the securities belonging 
to the renewal fund was stated by the chairman to be 885,000, 
the renewal fund, nominally £1,000,000, being £920,000. It has 
been decided to place £20,000 annually out of the receipts to 
this, in order to again make it up to its proper amount. 

BOMBAY ELECTRIC SUPPLY AND TRAMWAYS CO.—The 
report for the year ended December 31st, 1906, shows a total capital 
expenditure of £1,229,349 11s. 5d., including the payment of the 
balance of the purchase price of all the property, works, and 
other assets acquired under the agreement of July 3rd, 1905. А 
call of £2 per share was made on the preference shares on October 
2nd, 1906, making these shares £6 paid at the close of the year. 
The preference shares and debenture stock of the company were 
granted an official quotation by the Stock Exchange Committee 
in November last. The gross receipts for the year ended Decem. 
ber 31st, 1906, amounted to £102,192 8s. 4d.; after deducting 
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THURSDAY, AUGUST 8, 1907. 


Registered as a Newspaper. 


[PRICE SIXPENCE. 


SUMMARY 


Mr. Frank J. SPRAGUE sends us a long reply to the 
criticisms of his indictment of the single-phase system 
of traction made by several speakers at the American 
Institute of Electrical Engineers, and by ourselves. He 
defends his comparison of the capacities of the single- 
phase and continuous-current motor, and he contends 
that the cost of the third-rail system is less than that 
of the single-phase system in the line and track equip- 
ment, giving figures in support of this view. Mr. H. 
T. Harrison writes again on the subject of the measure- 
ment of street illumination, and again strongly con- 
tends that minimum and not mean illumination is the 
proper criterion in comparing various methods of street 
lighting. (Pages 202-204.) 


A DECISION by the Judicial Committee of the Privy 
Council in regard to the maximum demand system 
affords a valuable precedent for electric supply 
authorities. This decision given in connection with the 
long-standing fight between the Melbourne City 
Council and the City of Melbourne Gas Co., decrees 
that the maximum demand system does not constitute 
preferential treatment. (Page 204.) 


THE accounts of the Bristol Electricity Department, 
whieh have just been presented to the Corporation, 
show good average increases in the various demands 
for electrical energy, and the costs are the lowest on 
record for the works. Bristol is famous fcr being one 
of the first, if not the first, municipal electricity depart- 
ments to question the legality of the new rule of the 
Local Government Board regarding the payment of 
wages for permanent workmen out of revenue, when 
the services of the men are required for new works. 1% 
wil be seen that with regard to one particular loan, 
the Electricity Committee has gained its point, but it 
has been informed that in future all such wages must 
be paid out of revenue, and not out of capital. (Page 
205.) 

Tne Prussian State Railways have recently put into 
service some accumulator driven cars, consisting of old 
three-axle compartment coaches, to the end axles of 
which motors have been fitted. The batteries are 
placed under the seats, and an elevated driver’s cabin 
has been provided at both ends. (Page 206.) 


Ах interesting case with regard to an electrical pro- 
cess for bleaching flour was decided in the Law Courts 
last week. The Alsop flour-bleaching process ecnsists 
in passing a current of air through a chamber con- 
taining an electric are, and thence through the flour to 
be bleached. The patent covering this process has 
been revoked. The Judge held that the bleaching 
agent was the oxiles of nitrogen generated, and that 
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flour bleaching by means of these gases did not con- 
stitute any novelty. (Page 206.) 


A SYSTEM of wireless telephony is described by Mr. 
LEE DE Forest in a patent specification which will be 
found on page 207. 


AN inquest was held last week in connection with a 
fatal accident at the Park Royal Power House of the 
Great Western Railway. A switchboard attendant, 
contrary to regulations, went into the chamber con- 
taining the circuit for the artificial load which he had 
previously made live. (Page 208.) 


Last Thursday s meeting of the engineering section 
of the British Association commenced with the reading 
of Prof. SiLvaNvs THompson’s Presidential Address, 
part of which was devoted to the consideration of the 
interaction of the fields of pure and applied science, 
with illustrations from the history of the development 
of the electric motor. He also made some remarks on 
the education and training of engineers, summarising 
the conclusions of the recent committee of the Insti- 
tution of Civil Engineers on the subject, and strongly 
condemning the premium pupil system. (Page 209.) 

A Paper on gas engines by Mr. DuGALD CLERK was 
then read and discussed. In this a method of deter- 
mining internal cylinder temperatures was described. 
(Page 212.) 

AT the same day's meeting of the section devoted to 
: Mathematics and Physical Science (Section A), after 
Prof. LovE's presidential address on the form of the 
earth, discussions were opened by Mr. R. J. STRUTT 
on the occurrence of helium in certain minerals, and by 
Lord KELvIN on questions concerning the constitution 
of the ether. (Page 218.) 

On Friday electrical interest largely centred on 
Section A, where a lively discussion was opened by 
Prof. E. RuTHERFORD on the constitution of the atom, 
in which he introduced the latest stages of the elec- 
tron theory. Sir OLivER Lopce, Sir WILLIAM Ramsay, 
Lord KELVIN, Prof. Soppy, Prof. Ѕснотт, and Prot. 
Larmor also spoke. (Page 214.) 

On Friday evening a discourse was given by Mr. W. 
DvuppELL on ‘‘ The Are and the Spark in Radiotele- 
graphy." He outlined the main principles of the two 
chief methods used for the production of Hertz waves in 
practice, illustrating his remarks by numerous experi- 
ments. (Page 215.) 

On Monday morning several papers of electrical in- 
terest were read in Section G. In the first, Sir WILLIAM 
PREECE described the loading of telephone lines with 
self-induction coils at intervals to improve transmis: 
sion. It was pointed out in the discussion that the 
advisability of adding distributed inductance in tele- 
phone lines was originally pointed out by Oliver Heavi- 
side, although put in a practical form by Pupin at a 
later date. (Page 210.) 

"ir OLIVER LopcE followed with a paper describing 
the objects of and methods of obtaining accurate tuning 
in the Lodge-Muirhead system of wireless telegraphy. 
( Page 218.) 

A SERIES of oscillograms, showing the behaviour of 
low-frequency oscillating ares under various conditions 
was then shown by Mr. J. T. Monnis, from which the 
different behaviour of such arcs in air, coal gas and 
amyl acetate was demonstrated. (Page 219.) 

AT the same meeting Mr. Leon GasrER exhibited а 
number of forms of recent metallic filament lamps, 
most of whieh had not previously been seen in Eng- 
land, in the course of a Paper summarising the great 
advances which have been made in this direction 
during the past year. (Page 223.) 

Tuk meeting concluded with a Paper bv Prof. E. 
G. COKER, describing the equipment of the Engineering 
Laboratory of the Finsbury Technical College. (Расе 
225.) | mE 


AMONG the papers discussed befcre Seetion А was one 


by Sir OLIVER LODGE on the density of the ether. The 
report of the Committee on Electrical Standards was 
also presented at the same meeting. (Page 226.) 

A LARGE part of Tuesday s meeting of Section G was 
taken up by the reading and discussion of two papers 
on reinferced concrete. Mr. W. WORBY BEAUMONT 
introduced the subject of rail corrugation, the explana- 
tion of whieh he thought was simpler than other theo- 
ries that had been put forward. A briet discussion fol- 
lowed, in which scme difference of opinion was eN- 
pressed. (Page 227.) 

THE meeting concluded with a Paper by Mr. H. I. 
BRAKENBURY on machine tools, in which it was pointed 
out that for work above a certain size automatic ma- 
chinery was less economical than hand worked appa- 
ratus. (Page 228.) 

Tue Engineering Section was one of the few sections 
to meet yesterday. After a Paper by Mr. J. F. 
Brooks, describing an ingenious instrument for weigh- 
ing the forces on a cutting tool, several papers on 
hydraulic questions were read, including Mr. R. 8. 
BaALu’s note on the governing of hydraulic turbines, 
and a Paper by Prof. H. T. Barnes on the methods 
of dealing with ice in hydroelectrie power stations in 
Canada. (Page 228.) 


SEVERAL Subjects connected with high-tension trans- 
mission were discussed at a recent meeting of the 
American Institute of Electrical Engineers held at 
Chicago. In two of the papers the relative advan- 
tages of three-phase and single-phase transformers 
were dealt with, the general conclusion being that 
especially for large plants, three-phase transformers 
were, on the whole, preferable, although separate 
transformers for each phase possessed certain ad- 
vantages in particular cases. The author of another 
paper dwelt on the desirability of enclosing high-tension 
station wiring, and an interesting paper was read in 
which the potential gradients &nd equipotential sur- 
faces in the neighbourhood of overhead wires were 
considered, and it was shown how properly placed 
earthed conductors nbove a transmission line ought 
materially to reduce the electrostatic stresses to which 
the insulators will be subjected. (Page 230.) 

THE patent covering the -mercury switch in the 
OLIVER tlame arc lamp is now obtainable; the BRITISH 
THomson-Houston Co. have patented a method of 
fixing and connecting up to the leading-in wires the 
filaments of metallic filament lamps, and a specifica- 
tion by Е. ScnurTZ, which has also just been published, 
describes & simple method of indicating at the station 
the blowing of a fuse in a feeder panel. (Page 234.) 

THE capital of the Brush Electrical Engineering 
Co. 1s to be reduced from £660,000 to £489,512. The 
report of the Central London Railway Co. for the half- 
year to June 30th shows a decrease of passengers 
carried of 2,075,618, and in the revenue of £16.739. 
The effect of the Dublin Exhibition upon the traffic 
returns of the Dublin United Tramways Co. has been 
very striking. The reports of both the London, 
Brighton and South Coast Railway Co. and the North 
London Railway Co. complain of considerable loss of 
trafic, due to the tramways of London. (Page 230.) 

IN order to protect telephone exchanges from 
damage caused by lines coming in contact with the 
trolley wires of electric tramways, heat coils and fuses 
are inserted at the point of entry of the telephone lines. 
The Post Offiee authorities claim that the traniway 
authority should bear the cost of these devices. 
Seventy-five tramway companies have agreed that the 
question should be submitted to arbitration. (Pave 
240.) 

Locan Notes, Particulars of Tenders Invited, Re- 
ceived, and Aecepted, Prospective Business, and other 
Notes, and our Stock and Share List will be found on 
pages 235 to 241. 
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THE gathering of those interested in the progress 
and applications of science which concluded yesterday 
at Leicester, where this year's meeting of the British 
Association was held, was a thoroughly representative 
assembly of workers in a large variety of branches of 
knowledge. The range of subjects covered by the 
diseussions seems to widen every year, as knowledge 
spreads along paths previously untrodden. The 
attempt is wisely made to subdivide the meeting into 
sections, each more or less complete in itself. But 
there is necessarily a certain amount of over-lapping 
of the fields of the sections. This is particularly 
noticeable in the case of physics and chemistry, owing 
to the drawing together of these branches of science, 
as the broader principles which form their common 
ground are explored, and indeed, with the spread of 
the eleetron theory both these appear to be tending to 
become special aspects of a new and broader science 
of electricity. А more serious overlapping is caused 
in the case of electricity by the abstract principles of 
electrical phenomena being discussed in Section A 
(Mathematics and Physical Science) and their appli- 
cations in Section G (Engineering). The length of the 
programmes of both sections necessitate their working 
in parallel, but the electrical engineer who, while fol- 
lowing the latest practical developments of his profes- 
siou, also desires to hear what the master minds who 
gither at the famous Section A have to say of the 
progress in discovery of the fundamental truths upon 
which his work is based, often wishes he could be in 
two places at once. The difficulty of attending both 
sections is accentuated when geographical considera- 
tions compel the holding of the meetings of allied see- 
tons in buildings some distance apart. In some cases 
Joint meetings are arranged between two sections, as in 
the case of the meeting of chemists and engineers to 
diseuss explosion temperatures, and we would suggest 
that this practice might be extended with advantage. 
There are many separate institutions where papers can 
be read on highly technical matters in almost every 
field, but in our opinion the grand oppcrtunity which 
the British. Association has, is of fostering discussion 
on what we may term the borderlands between the 
sciences, and furthering that linking up of those 
branches which have hitherto been regarded as sepa- 
rate. In mest other institutions a subject can be dis- 
eussed from an inside point of view, but the gathering 
together of representatives of every branch of scientific 
work renders possible the interehange of broader views 
and the better realisation of the principles common to 
all. bv encouraging each worker to look beyond his 
own furrow. We cannot help thinking that this result 
would be furthered by the establishment of a central 
cemmittee of selection, composed of representatives of 

allthe sections. Leicester has proved itself thoroughly 

worthy of the occasion, and the careful forethought of 
the local committee, combined with the munificent 
hospitality of the Mayor, the President and Council 
of the Leicester Literary and Philosophical Society and 
others, have resulted in a pleasant, and in every way 


successful meeting. 
—— 


Tur relationship between pure science and its 
"practical ’’ applications formed the principal theme 
of Prof. Siuvaxus P. THompson’s masterly Presidential 
address to Section G of the British Association. Illus- 


trating his remarks by pages from the history of 
electrical engineering, the speaker not only pointed 
out how the whole fabric of modern practice is 
reared upon the work of the discoverers of first 
principles, who pursued knowledge for its own sake, 
but he also emphasised a less widely realised aspect 
of the relation between science and practice. To 
use his own words, while pure science breeds useful 
inventions, it is none the less true that the industrial 
development of useful inventions fosters the progress 
of pure science. Examples were happily chosen from 
the history of telegraphy and of the electric motor, 
and it was shown how the difficulties which confronted 
the industrial pioneers often stimulated the activities 
of workers in so-called pure science. The phenomena 
met with provided the material for researches, which 
although undertaken with the object of furthering 
scientific knowledge for its own sake, in many 
cases furnished the foundations for future engineering 
developments. This two-sided aspect of the relation 
between the inventor and the discoverer should not be 
forgotten. The immediate direction of their paths may 
differ, but they both help each other by the interaction 
of their work towards the ultimate objects of their 
respective labours. 
= — 

Мн. SPRAGUE’S Paper on '' Main Line Electric Trac- 
tion," and the discussion upon it, were reported and 
cominented on in our issue of June 18th. Mr. 
SPRAGUE’S reply to his critics was not then available, 
and will be found in extenso in this issue. ln an 
accompanying letter. Mr. SPRAGUE takes exception to 
our remark that it is ungenerous (unfair was not our 
werd) to pit the single-phase traction motor, with a 
bare five years of practical life, against the thirty vears 
old continuous-current motor. He is quite justified 


- in pointing out that the technical development, engin- 


eering and manufacturing resources growing out of the 
continuous-current experience have been available for 
the development of the single-phase motor; and we did 
not suggest tliat the simple time ratio represented the 
relative opportunities of development. But practical 
use is an indispensable factor in such development. as 
well as time and material resources. The latter have 
been equally available for the improvement of the con- 
tinuous-eurrent motor in the directions desired by Mr. 
SpRAGUE, during the last five years, whilst the prac- 
tical use has been immensely in favour of the older 
machine. We therefore cannot admit that we ignored 
any essential element in the remarks criticised. Mr. 
SPRAGUE'S very spirited reply to his crities will be read 
with some interest, and we repeat our criticism upon 
his original Paper. With all his vehemence, we are 
not convinced. He is an able advocate, upon whose 
sincerity no doubt ean rest, but the question should be 
decided upon evidence, not eloquence. 1% is somewhat 
curious that a question of engineering should raise so 
much feeling on both sides of the Atlantic, as shown 
by the recent correspondence in the Times Engineering 
Supplement, and the discussion which has occasioned 


these remarks. 
a 


Tue decision of the Judicial Committee of the Privy 
Council regarding the maximum demand system in the 
long-standing action between the City of Melbourne 
Gas Co. and the Melbourne City Council, will be wel- 
comed by all electric supply engineers over here, for 
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it places a commonsense interpretation upon a matter 
about which there has been, for a long time, consider- 
able doubt. Such a decision coming from so high an 
authority cannot be over-valued as a precedent to be 
used in the unlikely event now of a test case in con- 
nection with clauses 19 and 20 of the Electric Lighting 
Act of 1882. Although the wording is somewhat 
different to that of the Australian Act, yet the effect 
is precisely the same, and the decision in the Melbourne 
ease, given by a British legal tribunal sitting in 
London, should for ever set at rest all doubts as to the 
legality of the preferential system of charging involved 
in the application of the maximum demand system. 
The two vital clauses in our own Act read as follow : — 

19. ‘“ Where a supply of electricity is provided in any part of 
an area for private purposes, then, except in so far as is other- 
wise provided by the terms of the licence, order, or Special Act, 
authorising such supply, every company or person within the 
part of the area shall, on application, be entitled to a supply 
on the same terms on which any other company or person in such 
part of the area is entitled under similar circumstances to a 
corresponding supply." 

20. “ The undertakers shall not, in making any agreements for 
a supply of electricity, show any undue preference to any local 
authority, company, or person, but, save as, aforesaid, thev may 
make such charges for the supply of electricity as may be 
agreed upon, not exceeding the limits of price imposed by, or in 


pursuance of. the licence, order, or Special Act authorising them 
to supply electricity." 


CORRESPONDENCE 


TRACTION ON MAIN LINE 
RAILWAYS. 


To tlie Editor of ELECTRICAL ENGINEERING. 


ELECTRIC 


SIR, —Referring to the editorial in your issue of June 
13th. in whieh you have epitomised the somewhat 
hastily voiced criticisms of some of the gentlemen who 
commented on my recent Paper before the American 
Institute of Electrical Engineers, perhaps you will do 
me the courtesy of noting with some care the specific 
statements in the enclosed answer to those comments, 
especially such portion as relates to the comparative 
weights and capacities of d.c. and single phase a.c. 
equipments. 

I submit that your position is not well taken when 
you say that the single-phase motor, having had but 
five years of actual practice, has been unfairly pitted 
against the d.c. motor with its nearly thirty years 
of development, for such position entirely ignores the 
fact that the whole technical development affecting 
motors of every kind, with unlimited engineering and 
manufacturing facilities. has been available for the 
single-phase development. 

Very truly yours, 
FRANK J. SPRAGUE. 
20, Broad Street. New York City, 

July 23rd, 1907. 

A report of the Paper and diseussion were published 
in the same issue as the editerial note to which Mr. 
Sprague takes exception. In his reply to the discus- 
sion, Which Mr. Sprague has sent us, he says:— 


In studying different motors it has seemed wise to expand 
previous methods, and to adopt one capable of wide application, 
inasmuch as it was impossible within the limits of a Paper 
already too long to apply this method specifically to all makes 
and sizes of motors, 1 contented myself with = selecting one 
especially typical example of d. с. and 25-cvcle a. с. motors, sup- 
plementing the details of this comparison by some specific facts 
about other machines, namely, the smallest on regular interurban 
service and the largest in present locomotive service—presuin- 
ably a sufficiently wide rango for ilustration of certain facts 
--leaving the application of the specific method to any other 
case of interest to an enzmcecr. ч 

In comparing capacities, it is eminently proper that the 
weicht-efficiency of electrical equipments should be based upon 
each of two conditions : first, the total weight of motors and 
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any connecting device necessary to transmit the power of the 
mctor to the axle, this weight, 1f the trunk frame forms a part 
o! the motor, including such additional part as is necessary over 
and above that required for structural purposes; and second, 
the total amount of electrical apparatus as above determined, 
plus every device for collecting or controlling the motors carried 
upon the car or locomotive. Mr. Stillwell says that 1 should 
compere motors of equal capacities, not of equal weights and 
dimensions, and states that since the weight coetticients of all 
motors, of whatever make or type, increase with the size, there 
would not in such a comparison have been so great a disparity. 
Quite true, but the error of this reasoning is apparent if one 
reverses his proposal, and compared an a.c. motor of a given 
physical dimension with a а. с. motor of larger physical dimen- 
sions and weight. What a disparity would then appear! l do 
not know that 1 am particularly surprised at the remonstrance 
which meets the actual comparisons made in the specific instance 
illustrated, for the оа intelligently applied is sufficiently 
instructive for those who wish to know the tacts to find further 
application. The meaning and the force of the comparisons will 
not be brushed aside by ex parte statements of isolated and 
uncorrelated facts, or by such a criticism of specific. motor 
weights and capacities as distinguished Messrs. Stillwell's and 
Ntorer's comments, somewhat unwarranted in view of my 
specific statement that the motors were ‘‘ both standard modern 
machines." 

In order to avoid any just criticism of the curves submitted, I 
selected not only standard modern machines of practically iden- 
tical weight, bat machines built by the same manufacturer, 
tested under like auspices and by identical methods, and by 
experts who had no thought that the machines would ever be 
compared in the matter [ have shown. Not only are these 
machines of similar weight, but they are almost exactly the 
same dimensions, of the largest practical size, which should be 
put on a truck with a 33-in. wheel, and as large as should be 
used with a 36-in. wheel when running in the open on a stan- 
dard railroad. Gear and transtormer weights were, as stated, 
eliminated. 

It is a wise father who is not ashamed of an adopted child, 
and I cannot but regret that Mr. Stillwell has so long failed 
to recognise in motor А, whose weight and speeds and capacities 
throughout a thermal range varying from two-thirds of an hour 
to five hours were given with exactness, a machine for which he 
is largely responsible. Its characteristics are based upon the 
official technical reports of the General Electric Company, the 
builders of this С.Е. 69 B type tor the Interborough Rapid 
Transit Company, on Mr. Stillwell’s general specifications, 418 
of these machines now forming part of the equipment of that 
road. They. are sometimes ‘rated at 200 h.p. at 200 amperes,” 
but actually test to 241 h.p. with 75° rise of temperature, accord- 
ing to the standard practice of the American Institute of Elec- 
trical Engineers. Several hundred more ot these motors are in 
use on the London underground railways, and 268 motors of 
similar frame, known as the G.E. 69 C, built for 50 volts 
higher normal operation, nearly 100 less revolutions at the one- 
hour rating, but developing, notwithstanding, 252 h.p. with 
like rise of temperature, are in use on the New York Central 
Railroad. Type Y is the G.E.A. 605 25-cycle а. с. motor, the 
largest of this type of machines built for motor-car work. 

Call these machines what one will, by any name which may 
smell more sweet, the comparisons are on identically the same 
bases, therefore absolutely proper, and in all fairness compari- 
sons of any machines should be made with identically the same 
kind of data. When so made, Mr. Stillwell’s pyramid may be 
inverted and landed on its base where it belongs. 

A similar d. с. motor when equipped with commutating poles 
weighs about 400 lb. more, but in view of its extraordinary 
freedom from sparking, it can with perfect impunity be steadily 
operated at an increase of potential which would. much more 
than offset the increased. weight. As an example of what can 
be done with this type of machine, | have seen a standard motor 
ot 75 h.p. nominal capacity, temporarily fitted with commutat- 
ing poles, operated with an increase of 80 per cent. in voltage, 
and develop over 250 h.p. without a sign of distress. Of course, 
this is unusual, and ordinarily prohibitive on account of the 
speed of the machine, but it illustrates the possibilities of an 
Imorovement which I have so steadily urged, and which now 
being adopted has so largely augmented the allowable working 
d.c. potentials. It Mr. Storer will compare on the thermal 
basis a quadruple motor equipment of this type with an equip- 
ment of 25-cvele a.c. motors of like permissible speeds and 
eapacities, the comnerison will be somewhat instructive. 

With regard to 15-cycle motors, I enumerated. with a geod 
deal of particularity, certain advantages which they in- 
dividually offered as compared with the 25-cycle motor, and 
especially the reduction of individual weight. — T assume there 
is here little room for disagreement, but granting the full 
measure of these advantages, variable in the matter of capacity 
according to the nominal rating and the ratio of Joad to the 
hour capacity, it seems quite apparent that the increase in 
weight of the transformer will generally offset the saving in 
motor weight capacity. Inasmuch as we are concerned not 
alone with motor weirhts, but with the total weight which must 
be carried by the individual drivers, and within allowed wheel 
bares, this offsetting of the saving in weight in one part of the 
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equipment by an increase in the other cannot be ignored, and 
the question properly arises whether the advantages are sutli- 
cient to warrant the adoption of the standard in spite of many 
well-known objections. 

It is a curious commentary upon the futility of prophecy 
when, within a month of the announcement of the necessity of 
a new standard, and within the hour of its repetition, the 


responsible technical engineers of a great manufacturing cor- 


poration voice, not only for themselves, but for a great portion 
of the engineering world, their disapproval ot its adoption, and 
in the same breath announce a radical advance in 25-cycle motor 
censtruction, which maintains the merits of a higher frequency 
and renders the attempt to lower it less advisable. 

Comparisons based upon motors designed, but not built, are 
essentially unsatisfactory, and, of course, they will be more or 
less at variance, depending upon the size and make of motors 
selected. The 15-cycle single-phase a.c. motor is too new a 
machine to have any record behind it. In my paper 1 com- 
pared the weights of certain standard quadruple motor sub- 
urban equipments, designating the motors A and B, the former 
ior 15 and the latter for 25 cycles, the weights being those 
ofhüciallv given by the manufacturers. These motors were of 
competitive makes, the former being the Westinghouse and the 
latter the General Eiectric, but, as L stated, L did not deem 
the weights given as final. It will be, therefore, perhaps in- 
teresting to know that, eliminating the element of competitive 
manufacture, and comparing recently given oflicial weights of 15 
and 25 cycle equipments made by the former concern, there is 
an excess of total weight of a quadruple equipment of nominal 
15 h.p. motors greater than that given in my paper. 

Certain. features. of the New York Central and the New 
Haven machines have been given so frequently that it is un- 
neessary to refer to them further at the present moment, 
except to state that their weight coeflicients are very different 
and much in favour of the former ma:hines. When large 
l5-evcle a.c. and other types of d.c. locomotives are built 
there will be an opportunity to make further comparison on a 
lise basis. It may be interesting to note here that the recent 
de ision to adopt three-phase locomotives on the Cascade Tunnel 
was because of lack of guaranteed capacity of 15-cycle motors. 

It was said that I do not pay sufficient attention to the cost 
of the intermediate link between the generating station and the 
l«omotives. I will endeavour to add some information bearing 
m this point: The New Haven electrical equipment comprise 
29 locomotives weighing 93°3 tons each. or a total of 3.266 
tons, with an aggregate capacity of 35,000 h.p. on the hour 
rating. Considering the individual capacity, the number of 
machines which will be under repair, the time in the shop and 
other lay-overs, I believe that not over 23 of the New York 
Central machines would be required to do the work of the 
3 New Haven ones. The New York Central locomotive weighs 
35 tons, which will make a total of 2,185 tons, with an ageregate 
capacity of 50,600 h.p. The difference in total weight is 1.081 
tons, and on an assumption of an average duty of even 200 
mies рег day, there would be an excess of 216.200 daily loco- 
motive ton-miles on the New Haven system. The difference in 
the cost of the above locomotives would ordinarily be about 
wUC.000. The total distance from Stamford to the Grand 
Central Station is 33°48 miles, 21°45 miles comprising the single. 
phise section. As Т have pointed out in my paper. the direct 
supply to the overhead line from the main station is but a 
special provision; it does not mark any general application, for 
step-up and step-down transformers will be absolutely necessary 
as a general rule. Therefore, for comparison, we may assume 
on the New York, New Haven, and Hartford the presence 
of those transformers. The introduction of synchronous con- 
verters, in addition, assuming the same number of sub-stations, 
would add about $15 per kilowatt of normal capacity, so that 
the 5460.000 differential in locomotive costs wonld provide for 
а synchronous ccnverter addition of 26.667 kilowatts. «which 
would have a temporary excess capacity of anvwhere from 100 
to 200 per cent., according to the specifications of the engineer 
and the zeal of the manufacturers. | 

But this is not all. In a letter addressed to Mr. W. H. 
Newman, President of the New York Central R.R., under date 
of October 2/th, 1905, and published in the technical press 
m December of that year, in which the abandonment of the 
system then being introduced and the adoption of the single- 
phase a. c. system were urged, one of the principal reasons given 
was a great saving in cost of the working conductor system, 
which it was claimed would aggregate 59.000.000 between New 
York and Buftalo on the Central’s line alone. The actual 
"fference in the number and cost of equipments which would 
be required was ignored. The estimate per mile of road of a 
four-track line with catenary construction from bridges over 
the tracks, and with operation at 6,000 volts, exclusive of 
transformers, was 512.456. Some time afterwards an estimate 
was published purporting to give the cost of the New Haven 
Installation, which, with additional provision of an extension 
of the bridges to cover six tracks instead of four, but not 
meluding the additional overhead work, was stated to he $27,000 
per mile of road, although with operation at 11,000 volts. A 
careful analysis of actual construction makes this, according to 
Mr. Wilgus's testimony, probablv over $50.000 per mile, which 
I assume is exclusive of any lowering of tracks, ‘clearing of 


right of way trom trees, or work in connection with telegraph 
or telephone circuits. Тһе cost of the working conductors ot 
a third rail system for four tracks, the protected under-contact 
rail being used, supplemented by a main conductor, so that any 
of the tracks can be cut out, is much less than this. 

Looking into the matter soberly, then, it would seem that in 
the first really comparative examples on a large scale the cost 
ot working conductor construction of the a. c. system as actually 
erected is considerably higher than that ot the third rail 
cohstruction, when installed on a trunk line railroad in opera- 
tion, and also that the cost of equipment to do equal work is 
much higher, this latter difference alone being enough to pay 
for a great abundance of synchronous converter apparatus. 

In a similar case, 1 think that a 1,200-volt third rail system, 
unhampered by special conditions, would have worked out 
cheaper than the present a.c. installation, be safer, and have 
fewer experimental features. 

It seems necessary to emphasise the meaning of restricted 
capacity of equipment for any allowable truck dimensions and 
unit wheel weights. It is, of course, a matter of no vital 
concern that 20 or even 40 tons be added to the weight of a 
freight train with any given motor capacity, especially on low 
grade roads, but it is of the utmost importance if either the 
same capacity can be gotten with fewer units, or if, on the 
other hand, the excess weight will give even 50 per cent. 
more continuous capacity. What is required in any locomotive 
is simplicity and capacity—simplicity to avoid an acute attack 
of appendicitis when far from home, and capacity to meet the 
inevitable overload demands which will be made upon it by 
the operating force and the exigencies of service. ‘This latter 
quality has been the constant aim of every superintendent of 
motive power, every general manager, and every locomotive 
builder. Larger cylinders and boilers, increased tube and grate 
surtaces, and more capacious fire boxes—all demanding greater 
weight on wheels, continually opposed by the limitations of 
bridges, rails, and ballast, and disheartening to the engineer 
of maintenance and way. 

Need there be any more eloquent and forceful, nay, vital 
plea for keeping down wheel weights, both individual and as 
concentrated on bridge members, especially when running at 
high speeds, than the appalling number of rail breakages reported 
during the past winter, and the recent attack upon the suth- 
ciency of rail sections and the integrity of rail manufacture— 
all emphasised by the Carnegie Company's report of 20 broken 
rails after a single trip ot the Pennsylvania 18-hour flyer to 
Chicago? 

Mr. Storer has favoured the discussion by several positive 
statements, and certain figures giving the capacities and etti- 
ciencies of various types and sizes of motors. Аз presented 
these are interesting, but I submit that it is impossible to 
properly discuss them unless sutticient data is given to analyse 
them on the thermal basis after the manner I have indicated. 
There is nothing mysterious about it, and if, in addition to 
the thermal curves, there are submitted the full detailed state- 
ments of the weights of apparatus which go on a car or loco- 
motive, the member will be in possession of that much needed 
information urged before the standardisation committee of the 
Institute as essential to a full understanding of machine per- 
formance. Engineers need the facts, but they should be com- 

lete, not such selected ones as manufacturers are sometimes 
inclined to submit for digestion. ; 

Reference to the relative torques attained by continuous and 
intermittent currents is unfortunate, for if there is any charac- 
teristic of single-phase operation which is particularly noticeable, 
it is the slow acceleration of cars equipped with such motors 
—in other words, the lack of motor torque with equal gear 
reductions— and the reasons are too well known to waste time 
discussing them. Mr. Steinmetz has very aptly put the case 
in a nutshell when he states that no matter how good a single- 
phase alternating-current motor is, when put on to a continuous- 
current circuit, it is a better motor, and it then becomes possible 
to re-design а machine. to get more capacity out of a given 
weight, or less weight and less cost of construction for a given 
capacity. 

[t is a new theory in mechanics that the reduced clearances 
and allowable wear of working parts is preferable to ample 
iatitude in these matters. With regard to gears, it is quite 
possible that on the motors with which he is acquainted the 
same gear pitch is used on slow-speed direct-current motors 
and high-speed single-phase motors. It might occur to one 
that permissible strength of parts in one case is sacrificed to 
the manufacturing requirements of the other. 

I confess to a stenographic error in the matter of the minimum 
number of poles on single-phase motors. Of course, most of 
us know that four instead of eight poles are used on certain 
sizes of motors, but there are other manufactures, and 14-pole 
machines have been proposed. 

It will not do to so lightly dismiss the New York Central 
tvpe of machine from further discussion, or possibly notice, by 
remarking that there is but one single installation of this type. 
That is quite true, but it happens to be the largest electric 
locomotive installation in the world, and this particular group 
of machines is now probably doing more work than all other 
electric locomotives of trunk line size which have been built 
in the United States in the past 20 vears. It is, therefore, a 
machine which must be seriously reckoned with. 
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Of course, as Mr. Scott says, by varying the voltage taps on 
& transformer, the speed with any given torque can be reduced 
below that corresponding to the maximum working potential. 
I might add that the capacity is reduced in the same ratio, and 
there would be little effect upon the comparison of weight 
coefficients. 


We comment on Mr. Sprague’s letter in our Editorial 
Notes.—Ep. E. E. 
—— — f P ——— 


THE COMPARISON OF STREET ILLUMINATION. 


To the Editor of ELECTRICAL ENGINEERING. 


Sir, —I am afraid that very little will be gained by continuing 
this discussion, but as the principle at stake, namely, the correct 
method of judging street illumination, is important, with your 
permission I will endeavour once more to prove the fallacy of 
comparing by average illumination. 

For example, let it be imagined that the lamps in Oxford 
Street had been grouped four on a post, and that the posts were 
twice the distance apart, then the street half-way between them 
would have been to all intents and purposes in darkness; yet 
Mr. Edgcumbe's test of average illumination would still have 
proved it to be well lighted, whereas the test of minimum illu- 
mination would have reduced it to the par of a country road. 

On the other hand, if the weak links had been strengthened by 
doubling the number of posts and using one lamp per post, the 
minimum illumination would have proved that it was much 
better lighted than Kingsway, though the average illumination 
would be much the same as it is now. 

This, I think, proves that judging street lighting by average 
illumination is as big a fallacy as testing the strength of a 
chain by the average strength of the links, and as I shall always 
believe that its strength is that of its weakest link, so I shall 
never he able to agree with Mr. Edgcumbe's method of judging 
by average illumination. 

Yours faithfully, 
Аид. 5th. HavpN HARRISON. 


IMPORTANT DECISION ON THE MAXIMUM 
DEMAND SYSTEM 


I; 1905 an action was brought in the Supreme Court 
of Victoria (Australia) by the Melbourne Gas Co. 
against the Melbourne City Council, the purport of 
which was to restrain the Council, or the Electricity 
Supply Authority, from offering consumers the oppor- 
tunity of being charged upon the maximum demand 
system, as an alternative to a flat rate, on the ground 
that this constituted preferential treatment, and was 
illegal. Judgment was delivered on this action towards 
the end of 1905, the Court holding that it was a breach 
of the Electrie Light and Power Act, 1896, to differ- 
entiate in' the charges made to various classes of con- 
sumers. The charges in question were a flat rate of 
44d. per unit, with the alternative of 7d. per unit for 
the first 45 hours per month of maximum demand, and 
2d. per unit after. The Sections of the Act of 1896 
referred to above, under which the action was taken, 
read as follows :— 

Section 38.—Where a supply of electricity is provided in any 
part of an area for private purposes, then, except in so far as 
15 otherwise provided by the terms of the Order authorising 
such supply, every council, company, or person within that part 
of the area shall, on application, be entitled to a supply on 
the same terms on which any other council, company, or person 
in such part of the area is entitled under similar circumstances 
to a corresponding supply. 

Section 39.—The undertakers shall not, in making any agree- 
ments for a supply of electricity, show any preference to any 
council, company. or person, and the charge for such supply 
shall be uniform throughout such area, so that each council, 
company, or person shall be supplied at the same price and not 
less than any other council, company, or person, but such 
price shall not exceed the limits of price imposed by or in pur- 
suance of the order authorising them to supply electricity. 

It may be mentioned that in a previous action the 
Melbourne City Council had, at the instance of the 
Gas Company, been prevented from charging a lower 
price for electrical energy for heating or power pur- 
poses than that charged for lighting. and as а result 
of this decision the Legislature of Victoria was mcved 
to pass the Eleetrie Light and Power Act, 1901, in 
which the following clause appears :— 

Notwithstanding anything in any other Act contained, it 
shall be lawful for апу undertaker within the meaning of the 


Electric Light and Power Act, 1896, or for any gas company, 
to charge for the supply of electricity or gas used for 
power or heating purposes respectively or both a lower uniform 
charge than that charged for the supply of electricity or gas 
used for lighting purposes. 


The decision in the present case was appealed 
against, and in the High Court of Australia the de- 
cision of the Supreme Court of Victoria was reversed. 
By special leave an appeal was then made to the Judi- 
cial Committee of the Privy Council, consisting of the 
Lord Chancellor, Lord Macnaghten, Lord Atkinson, 
Lord Collins, and Sir Arthur Wilson. This was heard 
last week, with the result that the decision of the High 
Court of Australia was upheld, so that the Corporation 
is entitled to charge on the maximum demand system. 

The judgment is reported in The Times as follows : — 


Lord Atkinson, in delivering judgment, said that in the 
opinion of their Lordships the contention of the plaintiff was 
entirely unsustainable. A section of the Act provided that con- 
ditions and restrictions might be inserted in, or prescribed by, 
the Order in Council made under the Act with regard, amongst 
other things, to “the limitation of the prices to be charged in 
respect of the supply of electricity." Section 38 was practically 
identical with the 19th section of the English. Act, the Electric 
Lighting Act, 1882; but section 39, dealing with preference, 
ditfered in its wording from section 20 of the English Act of 1882, 
relating to the same subject. In ‘The Metropolitan Electric 
Supply Company (Limited) v. Ginder" it was held by Lord 
Justice Buckley that the words “а supply on the same terms,” 
used in section 19 of the English Act, bore their natural mean- 
ing and included price. Mr. Danckwerts contended on behalf 
of the plaintiff, however, that the same words, contained in 
the corresponding section of the Victoria Act, namely, section 
38, could not, by reason of the provisions of section 39, be 
held to include price. Their Lordships could not concur in 
that view. The 39th section was rather unskilfully drawn and 
clumsily worded, but their Lordships thought that the ‘* pre- 
ference" prohibited in substance by it was a “preference” 
between customers dealing under similar circumstances, and 
not between customers dealing under two different systems 
of supply, either of which they were free to select, and there- 
fore dealing under entirelv different circumstances. That con- 
struction reconciled the two sections 38 and 39 one to the other, 
and made them consistent, did no violence to any of the pro- 
visions of either, did not impose on the defendants, as would 
the construction contended for by the plaintiff, most embar- 
rassing restrictions in the conduct of their undertaking, and 
at the same time promoted rather than hurt the interests of 
the consumers. Their Lordships were therefore of opinion that 
the decision of the High Court of Australia was right and 
should be affirmed, and this appeal dismissed. 


Swansea Telephone Accounts.—The Western Mail 
states that the balanee-sheet setting forth the result of 
the working of the Swansea municipal telephone system 
from its inauguration up to March 31st last, when the 
financial year ended, hus now been made up, and is 
of an eminently satisfactory character, showing. as it 
does, a profit for the three vears of £1.400 18s. 4d., 
after allowing for all expenses incurred in connection 
with the carrving on of the svstem, and also for depre- 
ciation and sinking fund. At the moment of going to 
press, however, we are informed by the Town Clerk of 
Swansea that the actual accounts are not yet ready 
for publication. 


Tramcar Accident at Bradford.— Tramway engineers will have 
been confused by the reports in the daily papers with regard 
to a tramway accident at Bradford on Wednesday last week. 
A car got out of the motorman's control on a down gradient 
and overturned, injuring several passengers; in some reports 
it was stated that the cause was the breaking of the trolley 
wire, and in others the snapping off of the trolley pole. Neither 
of these things, as a matter of fact, accounts for the car's 
running away, for the electric brake, as well as the hand 
brake, 1s quite independent of the line current, as the current 
for the electric brake is supplied by the motors themselves 
acting as generators. We are informed by Mr. C. J. Spencer, 
the General Manager, that the trolley wire was not broken, 
and that the trolley pele came off the wire, collided with a street 
pole, and was smashed. This, of course, had nothing to do 
with the working of the brakes, and the cause of the acc‘dent 
will doubtless be elucidated by the Board of Trade investiga- 
tion, which is to be made by Major Druitt. R.E. It may be 
mentioned, however, that when the car was lifted up, one of its 
axles was found to be broken. 
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BRISTOL CORPORATION ELECTRICITY WORKS 


N sending us a copy of the annual accounts of the 

Bristol Corporation Electricity Works for 1906-7, 
Mr. H. Faraday Proctor, the City Electrical Engineer, 
informs us that the Local Government Board have 
allowed the items which were disallowed by them from 
the Bristol Corporation's former application for loans: 
that is to say, they have granted supplemental loans 
for the wages of workmen chargeable to capital, as 
well as for.the other small items, such as arc lamps, 
which were originally deleted. The Board made a con- 
dition, however, that the wages of permanent workmen 
must all be charged to revenue in future. Mr. Proctor 
adds: They agree that the wages of these permanent 
workmen is a proper charge to capital, or they could 
not have sanctioned their being charged to capital, and 
yet they will not agree to their being so charged in 
the future ; and therefore the matter must be got round 
by some undignified process such as I suggested at the 
annual meeting of the I.M.E.A.’’! 


The report of the Electrical Committee dealing with the 
acounts of the Electricity Department for the year ending 
March 25th, 1907, states that the number of consumers 
was 3.000, being an increase of 173 during the year. 
The total connection to the mains are equivalent to 565,552 
X-watt lamps (as compared with 302,846 at the  corre- 
sponding period of last year), made up as follows, viz. :—144,555 
taking energy at the power rate; 212,681 taking energy at the 
lihting rate; 8,516 representing the public street lighting; this 
being an aggregate increase equivalent to 62,706 lamps, as fol- 
loss:— Power connections, 45,580; private lighting, 16,995; 
public lighting, 133. ‘The number of units sold was :— Private 
lichting, 2.966,579; power, 2,619,850; public lighting, 851,757; 
wal 6.418,146; an aggregate increase of 607,178. The total 
units sold for power show an increase over the previous year 
oi 456,457. 

The gross receipts amounted to £72,459 19s. 5d., and the 
gras expenditure to £31,353 15s. lld., leaving a gross profit of 
£41.086 3s. 6d., which, with interest on treasurer's account 
with bankers, £1,261 18s. 3d., and transfer from '' Redemption 
and Sinking Fund Account," £520 13s. 5d., leaves £42,868 
1%. 2d., available towards :—Dividends on stock, interest on 
loans, &c., 4£21.561 lis. 2d.; repayment of money borrowed, 
215.908 2s. ld.; reserve for renewals, £2,500— £539,969 155. $4. ; 
leaving a net profit of 2,899 1s. 11d., which, with £5.978 9s. 8d. 
brouzht from last account, makes £8,877 11s. 7d., £219 19s. 1d. 
of which has been carried to the credit of the capital account, 
and £8.657 12s. 6d. carried forward to next account. ‘This latter 
sum, however, is liable to a charge of £3,765 1s. 2d. in the 
event of the failure of an appeal (now awaiting decision) in 
теңе of wages of workmen engaged on capital work properly 
forning the subject of a loan, disallowed by the Local Govern- 
ment Board as a charge against borrowed capital, on account 
of the work having been carried out by workmen in the per- 
manent employ of your committee. " 

lhe iollowing statement exhibits the financial position of the 
undertaking on March 25th, 1907 :— 


Capital receipts (including £9,500 5s. 7d. ' 

transferred from revenue) T £727,544 15 4 
Capital expenditure ua к .. £718,967 14 7 
Mortzage debt... ке £718.244 7 9 
Less paid off or in stock re- 

denption fund 106,025 9 7 

— 612,220 18 2 

Balance at credit of "Reserve (for Renewals) 

Fund ”’ 6 к es de е 16,868 9 3 
Balance at credit of “Redemption and Sinking 

Fund (No. 2) Account”  ... as 2.259 18 8 
Cnappropriated funds, carried forward 8.657 12 6 


The accounts have been audited by Mr. Edwin John Richards, 
ACA. and Mr. Solomon Hare, F.C.A., city auditors. 

With the view of enabling the public the better to appreciate 
the advantages of and uses to which electricity may be put, 
and to facilitate the business of the undertaking, your committee 
ave entered into preliminary arrangements for renting central 
Premises for use as a showroom and inquiry oflice. 

The report of Mr. H. Faraday Proctor, the City Electrical 

zneer, states that the third instalment of the Avonbank 
eletriitv works has been practically completed as regards 
building operations, the engine-house and boiler-room each being 
33 ft. in length. The two 3,000-kw. turbo-generator sets men- 
timed in the last annual report have not vet been delivered, 
tt the whole of the remaining portion of the machinery equip- 
mat js well forward. Owing to the utilisation of turbines of 
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much larger size than hitherto installed, and the small amount 
of space occupied by these machines in relation to their output 
capacity and that of the other plant in the station, a corre- 
sponding economy of space became desirable in the boiler-house 
to enable the boilers to be placed exactly opposite the engines 
which they had to drive. The desired result was attained by 
the introduction of marine type boilers set back to back, and 
the placing of the economisers and induced draught plant on a 
secondary Hoor placed over the boilers. 

The present extension. including the foundations, building, 
and plant equipment, will be completed at uader one-fourth of 
the cost (per kw. or horse-power capacity) of che earlier portion 
of the works, and when this economy of capnal, due to the user 
of plant of large capacity, is reflected in the annual accounts, 
Mr. Faraday Proctor points out that the charge against revenue 
wil be very тшеу reduced. 

No extension of any great magnitude has been carried out on 
the mains system during the year. The mileage of mains has 
been increased from 284 to 301, an addition of 17 miles, which 
has been laid from time to time to meet special demands. 

The two motor generator stations at Temple Back and Under- 
fall Yard, Cumberland Basin, have been taken into general use, 
and this enables the running of the larger and more economical 
machines for the generation of the greater part of the energy 
required. 

Commenting upon the progress which is being made in con- 
nection with incandescent lamps, the report expresses the opinion 
that it 1s scarcely too much to hope, that, as a result, the cost 
of lighting to the consumer will, in the near future, 
be reduced to about one-half of that which it has 
recently been. Even now tests which have been made at the 
works at Temple Back with ''Osram"" lamps show that taking 
the current prices for electricity in Bristol, an ‘‘Osram”’ lamp 
giving 32-candle-power costs about 15 per cent. less per hour of 
user than an average 16-candle-power carbon filament lamp, in- 
cluding lamp renewals in either case. As at present manu- 
factured Osram lamps must be suspended vertically, they are 
not manufactured of a lower candle-power than 32 (for the 
ordinary pressure of supply), and the demand being very much 
greater than the supply, they are difficult to procure. Subject 
to these qualifications, they have been found most satisfactory, 
and their life on alternating-current supply systems Is very 
good. There are several new types of lamps. which will. in all 

robability, be placed upon the market shortly, and these will 
be ee upon as soon as they have been tested for etticiency 
and life. 

Every item of the costs of production has been reduced below 
that of the previous—or any former—year of working, and although 
the charges at the older generating station have not yet been 
reduced so far as will be possible when the whole of the energy 
can be generated at high pressure, the past year has resulted 
in a 10 per cent. reduction of the costs in aggregate as compared 
with those of the previous year, whilst the total cost of pro- 
duction for 1906-7 amounted to about £700 less than that for 
the year 1904-5, although the number of units sold had in- 
creased by more than 20 per cent., viz., from 5.217.528 to 
6,418,146. As in the future the capital expenditure will not 
increase pro rata with the increase in the sale of energy, a still 
further improvement in the net revenue account may be looked 
for with every confidence. 

Mr. Faraday Proctor further reports that acting as hon. 
secretary of the Incorporated Municipal Electrical. Association, 
he has during the year been actively engaged in endeavouring 
to obtain the Local Government Board's reconsideration of their 
ruling that the whole of the wages of workmen permanently 
engaged by local authorities shall be charged against revenue 
account, even though they be engaged partly or wholly on capi- 
tal works. The Local Government Board have, so far, resisted 
all efforts on his part to obtain a hearing. and it has therefore 
been arranged that the matter shall be discussed in the House 
of Commons. Municipalities generally have requested their 
members of Parliament to support. the Association’s action in the 
matter, and it is hoped that the continued effort may ultimately 
bring about a more equitable ruling on the part of the Local 
Government Board. 

The following additional particulars with. regard to these 
accounts will be of interest :—Coal cost, 0°5214. per unit; oil, 
&c., 0'030d. ; wages, 0°245d.; repairs. &c., O'lodd.; total works 
costs, 0°729d. per unit; rent. &c., 0146d. : management, 0°218d. ; 
total costs, 1-093 per unit, Redemption 05754. ; interest, 
0°759d.; profit and placed to reserve, 0202d. per unit. The 
total revenue amounted to 2:69d. per unit. 

There are now connected to the system 689 public arc lamps. 
and nine publie incandescent lamps. Figures for other forms 
of supply have already been given. There are now 3,000 con- 
sumers connected. The load factor for the year was 15:62 per 
cent., made up of 838 per cent. for the alternating-current 
supplv, and 251 per cent. for the continuous-current supply. 
The total maximum supply demanded was 5,278 kw.; the con- 
nections amount to 10.967 kw. 


New South American Cable.—The new cable route of the 
Western Union Telegraph Co. to South America was opened 
for tratie on Thursday. The line is laid from New York to 
Colon. 
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ACCUMULATOR RAILWAY CARS IN GERMANY 


| HE Prussian State Railways put into service last February 

a number of independent unit accumulator motor-coaches for 
short-distance local traffic on the lines in the neighbourhood of 
Mainz. These coaches, which are described in a recent issue of 
Electrische Kraftbetriiee und Bahnen, run at a maximum speed 
of 28 miles per hour, and can travel about 357 miles without re- 
charging. For this purpose a number of ordinary three-axle 
coaches, formerly used in the Berlin suburban service, were 
rebuilt in the manner shown in the accompanying figure at the 
railways works at Tempelhof. The batteries were supplied by 


above, as the seats are hinged. The driver's cabins are provided 
with a controller, measuring instruments, main circuit-breaker. 
the necessary switches for the carriage lighting, and signal-lamp 
circuits, the apparatus for working the hand brake, and sanding 
arrangements. The fuses are all placed together behind the 
driver's seat, and the resistances are situated on the roof. 
The two motors are rated at 25 h.p. each, and series-parallel 
control is adopted in the usual way. They drive the front and 
rear axles respectively by single reduction gearing. The tota! 
weight of the vehicle is 38 tons, including batteries and all equip- 
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ACCUMULATOR CAR IN USE ON THE FnvssiaN STATE RAILWAYS. 


the Akkumulatoren Fabrik, and the motors and control gear 
by the Siemens-Schuckert Co. The coaches are divided into six 
compartments, with ten seats each and without corridors. The 
driver's seat is in an elevated cabin at either end, resembling the 
brakesman’s cabin familiar in old-fashioned Continental rolling- 
stock, but larger and more easily accessible. The batteries are 
charged at the station at Mainz, and consist of 180 cells of a 
capacity of 200 ampere-hours. The cells are placed in lockers 
under the seats of the compartments, provided with ventilating 
cowls in the side panels of the coach. There are 15 cells under 
each set arranged in two lockers, and easily removable from 


ment, of which 14 tons is taken by each of the end axies, and 
10 tons by the centre axle. The carriages are heated by a hot air 
system, with small stoves under the frame, Each compartment 
is lighted by a pair of incandescent lamps. The signal lanterns 
each contain two lamps wired on different circuits. Two loud- 
toned electric gongs are provided for signalling purposes, and 
these can be actuated from each compartment as emergency 
signals. The car can, of course, be driven from either end, and 
communication between the two end cabins is provided by elec- 
tric bells. In case of need, the conductor in the rear cabin can 
at all times stop the car independently of the driver. 


ELECTRICAL BLEACHING OF FLOUR 


AST week Mr. Justice Parker, in the Chancery Division, 
gave judgment in a petition for the revocation of letters 
patent No. 14,006, of 1903, granted to J. N. Alsop. Mr. Cripps, 
K.C., on behalf of the owners of the patent, said it was for a 
process of bleaching or ageing flour, which was of great import- 
ance and commercial value, being in use in some 1,200 mills, 
60 or 70 of which were in this country. The process consisted 
in subjecting flour to the action of air which had previously 
been subjected to the action of an arc or flame of electricity. 
The result of so treating the air was to produce a gaseous 
medium, which bleached or whitened the flour. In the old days 
millers had to keep their tlour for months, but by this process 
it became prematurely aged, and could be used at once. The 
patentee, Mr. Cripps continued, was the first to subject 
flour to the action of a gaseous medium, produced generally by 
the action of an arc or flame of electricity, and he described at 
the same time a practical apparatus by which it could be carried 
out, and the apparatus itself was a patentable novelty. There 
was some doubt as to what the gaseous medium was. but no 
gaseous medium had been before produced which in its action 
on flour had the same result. 
In the Alsop process, air is pumped through the flour, but 
before it reaches the flour itself it comes in contact with an 


arc between two electrodes, which are alternately brought 
together and separated. The voltage employed is sufliciently 
Er to enable the arc to be drawn out to a considerable length 
efore it is broken, and the necessary reciprocating action is - 
furnished by link-work, gearing the carbon holders to the piston- 
rod of the pump. To prevent excessive current at the moment 
the arc is struck, a choking coil is included in the circuit. 

The patent is attacked on the ground of prior publication, 
and the petitioners, Messrs. Andrews & Andrews, relied on a 
patent granted to them for a chemical process in 1901, and on 
another patent in the name of MacDougall. Evidence was given 
on behalf of the respondents by Mr. Swinburne, who said that 
the gaseous medium produced by the Andrews and MacDougall 
processes were not the same as that described and produced 
under the Alsop patent. He could not say in what way they 
differed chemically, but their effects were different. 

Mr. A. J. Walter, for petitioners, said it was admitted that the 
process did not increase the nutritive properties of tlour, as 
was claimed, and contended that, if a patent did not do one 
or more of the things claimed, it was bad. The respondent 
had sought to amend by striking out the whole body of the 
specification dealing with the effect of the process in increasing the 
proteids, but the patent would n:ver have been granted if ii 
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had been explained that it was for two inventions which could 
be separated, one for bleaching the flour with oxides of nitrogen, 
and the other for increasing the proteids. The patentee did 
not say how the effect of bleaching was produced. There was 
no detail, and there was nothing as to the voltage or the 
amperage of the current. |t was a pure and simple mystery box. 
It emanated from the land of the Stars and Stripes, and there 
was a good deal of the Stars and Stripes about it. The patentee 
stated as the fundamental basis of his process that he produced 
a gas which he did not know the composition of. On the face 
of it the specification looked as if some great discovery had been 
made. but the whole foundation oí the patent was that Alsop 
had discovered a new means of producing proteids and diminish- 
ing the starchy compounds. It was to do that, and only inci- 
dentally to bleach, that the patent was taken out. The 
patentee now desired to say that the process would be the same 
as that which lie designed, although it did not alter the essential 
composition of the tlour. When a patentee drafted a specifica- 
tion by appealing to the unknown and the mysterious, he must 
take the burden of it. 

Mr. Justice Parker, in giving judgment, said that if a patent 
was taken out for a result which could not be produced, the 
consideration failed, and, if it was for a process producing two 
results, and only one was in fact produced, the consideration 
partially failed. On that ground, the patent in this case was 
invalid. "The gases produced by a disruptive discharge of elec- 
tricity were according to the evidence NO, a trace of ammonia, 
and, if copper electrodes were used, a slight trace of ozone. 
The NO, on cont ict with air was partially oxidised making NO,, 
N .O,. N,O,, and. if the air contained vapour, a little nitric acid. If 
copper electrodes had been used, there would be yet one oxide, 
NO... The trace of ammonia was so slight that it must be 
iznored, and the specification did not insist on copper electrodes. 
The gaseous medium, therefore, consisted, for practical pur- 
peses, of four oxides of nitrogen with a little nitric acid, the 
whole diluted in air. NO, if used alone, certainly did not 
bleach flour. NO., N,O,, and N,O, certainly did, and nitric acid 
did, if not directly, at any rate by reason of the production of 
nitrogen peroxides when it came in contact with atmospheric air. 
NO., N,O,, N,O, and nitric acid were all oxides of nitrogen 
producing nascent oxygen, and their use in air for bleaching 
purposes was therefore expressly disclaimed. They had, there- 
fore, this curious result that the patentee claimed, a process of 
bleaching by the use of five constituents diluted in air, four of 
which would bleach flour, and were disclaimed, while the other 
had no bleaching effect. The gaseous medium was practically 
the same as that produced under Andrews's specification, and 
there was no subject matter for a patent in producing it elec- 
trically instead of chemically. It had been suggested that he 
should give leave to amend the specification further, but he 
thought that no amendment could be made which would obviate 
the defects in the patent. 

The petition was therefore granted, with costs, and the patent 
is revoked. 


Cartagena-Colon Cable.—A consular report states that ап 
American company has contracted for the establishment of 
telegraphic communication between Cartagena and Colon, and 
that the company will scon commence to lay the cable in 
conjunction with the West India and Panama Telegraph Co. 


Scotch Tramway Undertakings and Water Rates.—* ome new 
rating clauses in the Renfrewshire Upper District. (Eastwood 
& Mearns) Water Bill have roused the Scotch tramway authori- 
ties to action, and they are enlisting the support of Eng- 
lish tramway authorities. Hitherto under private Acts, tramway 
undertakings have only been rated for domestic purposes проп 
one-fourth their value, but under the Bill referred to above, the 
assessment will be upon the full value of the undertaking. 


Electrical Coal-Conveying Plant.—The Colliery Guardian 
describes an electrical coal-handling plant which has recently 
been erected for the Plymouth Steamship and Coal Company, 
which ts one of the largest coal-dealers in the west of England. 
The coal is discharged from the colliers by means of grabs 
attached to an electrically-driven revolving. travelling crane, 
which runs on a high gantry. The discharging is effected. in 
the following manner :—-The crane runs to the end of the 
gantry, lowers its grab of 15 tons capacity into the hold of the 
collier, raises the filled grab. travels along the runway, and 
deposits the coal into the desired compartment of the silos 
above which the crane travels. The coal can be discharged 
from the collier right into any desired pocket of the silos at 
the rate of 40 to 50 tons per hour, and tne crane-driver can 
ecsilv survey the entire working field ot the crane, thus enabling 
him to do work in a few minutes which formerly necessitated 
the employment of a large number of men for hours. If the 
coal be transferred from railway trucks on the quay into the 
siles, then 100 to 120 tons per hour can easily be dealt with. 
The length of the runway of the crane is 164 ft. The crane 
is operated entirelv by electricity, each movement being effected 
by its own separate motor—r.e., one motor each for lifting, 
travelling. and turning the crane. Trucks and carts can move 
underneath the ferro-concrete coal silos, and are automatically 
filled by simply drawing back a sliding plate at the bottom 
of the silos. 


WIRELESS TELEPHONY 


T following British Patent, No. 28,125, of December 
10th, 1906, taken out by Mr. Lee de Forest, was published 
by the Patent Office last Thursday :— 

My invention relates to wireless telephone systems for trans- 
mitting and receiving vocal or other sounds, including articulate 
speech by electromagnetic waves. The object of my invention 
is to produce a wireless telephone or aerophone in which a 
resistance device is varied by and in accordance with the air 
vibrations accompanying vocal or other sounds, and thereby 
correspondingly varies the amplitude of continuously trans- 
mitted trains of electromagnetic waves; and in which said 
waves, so varied as to amplitude, develop in a receiving system 
electrical oscillations correspondingly varied and thereby corre- 
spondingly vary the amplitude of the current in a telephone 
receiver; while the resistance device is located close to the earth 
connection of the antenna system so as to avoid risk of injury 
to the device or an electrical discharge through the operator. 
It has already been suggested that such a resistance device 
should be inserted between the source of E.M.F. and the regu- 
lating inductance connected to earth, but, of course, the pre- 
sence of such an inductance is sufficient to maintain the resist- 
ance device at a high potential. 

My invention may best be understood by having reference to 
the drawings which accompany and form a part of this specifi- 
cation, and which illustrate conventionally several devices and 
systems of circuits whereby my invention may be carried into 
effect. In the drawings Figs. 1, 2, 3 and 4 are diagrams of 
aerophone transmitting systems. In Figs. 1, 2 and 3, G is a 
high-frequency alternating-current generator, producing at least 
750 cycles per second, and preferably the frequency of said 
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generator should be as high as can conveniently and com- 
mercially be produced. In Figs. 1 and 3, the generator G 
energises the oscillating circuit C $ L directly, although, as 
shown in Fig. 2, the transformer Z may be interposed between 
said circuit and generator for appropriately varying the differ- 
ence of pons impressed upon the condenser C by the gene- 
rator. y means of the adjustable connection of the oscillat- 
ing circuit and antenna 4, with the inductance L, the natural 
periods of said antenna and circuit may be brought into agree- 
ment. 

The element shown in the several figures as A, A’, A?, A’, 
represents a resistance device of any suitable character, which 
is adapted to be controlled by the vibrations of the air accom- 
panying vocal or other sounds, including articulate speech. In 
Fig. 1 A is represented as a carbon microphone, preferably of 
the kind used in circuits carrying currents of amplitudes large 
compared to the amplitudes of the currents which are modified 
by the usual granular carbon transmitter in ordinary wire tele- 
phony: in Fig. 2 A! is a tlame, made more conducting by the 
addition of sodium salts or other suitable salts; in Fig. 5 K? 
is a spark gap; and in Fig. 4 A? is an arc of the type inves- 
tigated by Simon (Wiedemann's Annalen, Vol. 64. p. 255. 1898) 
and Duddell (Journal of the Institution of Electrical Engineers. 
December 13th. 1900, p. 252), and known as the "speaking 
arc." These devices are given as examples only, and the inven- 
tion is not limited to them, since other variable reactance 
devices may equally well be used. 

The variable resistance devices may best be placed, as shown 
in Figs. 1. 2 and 3, at points in the system near the earth con- 
nection, because at such points the current in the svstem is near 
its maximum value, and the potential is near its minimum 
value. Accordingly the said resistance devices are less liable 
to be injured or rendered inoperative by having excessive poten- 
tials impressed upon their terminals, and are enabled to produce 
a far greater variation in the amplitude of the currents in the 
antenna, and hence in the amplitude of the radiated waves, bv 
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slight changes in resistance than if they were located between 
the inductance L and the top of the antenna. While the loca- 
tion of the variable resistance devices in the antenna system 
near the earth connection thereof, as shown in Figs. 1, 2 and 5 
is preferred, I do not limit myself to a variable resistance trans- 
mitter so located, for, as shown at A? in Fig. 4, said resistance 
device or transmitter may be so located as to be common to 
the antenna and the closed oscillating circuit. As suggested, 
any particular type of variable resistance transmitter may be 
employed located in the position indicated, the transmitter being 
operatively associated with the system so as to vary the ampli- 
tude of electrical oscillations produced by a continuously operat- 
ing train of sparks having a spark-gap frequency higher than 
the frequency of the more essential vibrations accompanying 
speech, as, for example, fifteen hundred periods per second. 

With all the variable resistance devices, any suitable sound 
amplifying and concentrating device may be used, such, for 
кыре, as the megaphone M, shown in Figs. 2, 5 and 4, or the 
well known compressed-air device F, shown in Fig. 3, in which 
the diaphragm V of the megaphone operates on a reducing 
valve to vary the flow of air from the tank F through the 
nozzle G2. 

The operation is as follows :—In Figs. 1, 2 and 5 the gene- 
rators d charge the condensers C a sufficient number of times 
per second to create in the oscillating circuits S C L electrical 
oscillations having a spark frequency higher than the more 
essential frequencies which make up the complex voice waves, 
and said oscillations result in the radiation from the antenna 
of the electromagnetic waves having similar spark frequency. 
The electromagnetic waves develop oscillations in a receivin 
antenna of any suitable type, and thereby produce in a loca 
telephone circuit which, in the usual manner, may be associated 
with an oscillation detector, a current varying at a rate equal 
to the spark frequency of the transmitted waves. The effect of 
said varying current on the telephone receiver which, in the 
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usual manner, may be included in the aforesaid local telephone 
circuit, depends, of course, upon the rate of variation oí said 
current. If desired, this rate may be made to exceed the limit 
of response of the telephone diaphragm, especially if the speak- 
ing arc circuit of Fig. 4 is employed at the transmitting stations ; 
but such rapid variation is not necessary, all that is necessary 
being that the rate of current variation in the telephone circuit 
be higher than the most important frequencies occurring in 
telephonie transmission, in which case the telephone will pro- 
duce a note having the pitch equal to the spark frequency em 
ployed at the transmitting station. In either case, any varia- 
tion in the amplitude of the currents in the local telephone 
circuit will produce a corresponding variation in the sound 
emitted by the telephone, апа, therefore, if by any of tne 
variable resistance transmitters shown herein or by any other 
means, the amplitude of the transmitted waves be modified in a 
manner corresponding to the voice waves, the telephone will 
reproduce sounds simulating those produced at the transmitting 
station. 

In Fig. 4 the direct-current generator G' creates in its cir- 
cuit C L' К° electrical oscillations, the frequency of which 
may be regulated in the well-known manner, by regulating the 


electrostatic time-constant of the condenser charging circuit. In. 


Fig. 4 the voice waves concentrated by the megaphone M, which 
is directed towards the arc A’, produce the desired current 
variations in the antenna. 

The claims are :— 

1. An aerophone comprising means for continuously trans- 
mitting trains of electromagnetic ether waves having a spark 
frequency higher than the more essential frequencies accom. 
panying speech waves, and means located in the antenna system 
at a point having practically zero potential to earth between the 
earth connection thereof and the point at which energy is sun- 
plied thereto, whereby said waves may be modified in accord- 
ance with speech waves. 

2. In an aerophone, an oscillating circuit, including a con- 
denser and a spark gap, means for continuously developing in 
said circuit electrical oscillations having a spark frequency 
higher than the more essential frequencies accompanying speech 
waves, and means located in the antenna system at a pcint 


having practically zero potential to earth between the earth 
connection thereof and the point at which energy is supplied 
thereto, whereby said oscillations may be modified in accord- 
ance with speech waves. 

3. In an aerophone, a transmitting antenna, an oscillation 
circuit, means operatively associating said circuit with said 
antenna, and a resistance device located in said antenna below 
said means, and at a point having practically zero potential to . 
earth, whereby the oscillations in said antenna may be modified 
in accordance with vocal sounds. 

4. Apparatus for the wireless transmission of speech by elec- 
tromagnetic ether waves, substantially as illustrated in the 
accompanying drawings and described in the foregoing specifica- 
tion. 


ACCIDENT TO A SWITCHBOARD ATTENDANT 


T the Great Western Railway Co.'s power house, an inquest 

was held last week into an unfortunate fatal accident which 
occurred at the Park Royal generating station of the Great 
Western Railway, on July 25th. The accident occurred at 
5 p.m. to switchboard attendant Hugh V. Lewis, who was the 
shift attendant in charge. He had been opening and closing 
switches for a fitter, who was adjusting the interlocking gear 
which secured that the switches are only worked in the right 
order. This work was carried on on the control board, which 
is low tension, and completely separated from the high tension 
part of the board. The electric supply at that time was leaving 
the switchboard entirely by the upper 'bus-bars, but Lewis, in 
connection with the fitter's work, had closed a switch connect- 
ing one of the generators to the lower 'bus-bars, as well as the 
upper. This switch he omitted to open. 

After the fitter had gone away, Lewis went to one of the 
switch cells controlling the circuit for the artificial load, which 
is only used for testing the machinery, and had not been charged 
for several months. The bare conductors to this switch had been 
made alive through the lower ‘bus-bars, The gallery leading to 
the switch cells has a locked door, wHile each cell is provided 
with a locked iron door of its own. Lewis opened both these 
doors, and was discovered, when the noise of a short circuit 
brought the engineers to the spot, with his left arm burnt from 
contact with two phases of the switch connections, and with his 
left side burnt from contact with the earthed case of the switch. 
He had been standing on the glass floor of the gallery, and 
received no shock through his feet to earth. After being taken 
to the hospital, he lived from July 25th to the ZOth. hough 
conscious, he was quite unable to give any reason for his having 
gone to the switch cell. 

It is a written rule that no work is done without the permis- 
sion of the engineer-in-charge. and this permission is only given 
after the engineer has seen that everything is made dead. 


Bimetallic Wire.—A correspondent asks us whether we can 
give him any additional information with regard to the ''copper 
clad " wire mentioned in Mr. Sergius P. Grace's paper on ‘‘ Tele- 
phone Line Construction ” in our last issue. Mr. Grace stated 
in his paper that a wire had been put on the market during the 
past year, made by a process in which copper was welded to 
a steel ingot, and the whole drawn out uniformly together. 
He suggested that for economical reasons this wire might be 
employed in place of copper for distributing wires on telephone 
systems, as a No. 17 B.S. gauge copper-clad wire, having 
50 per cent. conductivity of copper, has the same tensile stress 
as à No. 14 B. 5. copper wire. So far as we have been 
able to ascertain, this material is not employed to any con- 
siderable extent in this country. Wire of a similar nature has 
been placed on the market from time to time, and has been 
given a trial, but trouble has been experienced with the copper 
skin blistering or scratching off during erection, leaving the 
iron exposed and subject to the action of the weather and elec- 
trolytic action. A bimetallic wire was also employed at one 
time for military telegraph purposes in Germany, on account 
of its high mechanical strength, but we believe that hard- 
drawn copper wire has found more favour in most instances 
for this purpose. If any of our readers can give us additional 
information, we shall be glad to receive it. 


Electrical Imports into Alexandria.—A Consular Report states 
that during 1906 there has been a considerable increase ir the 
demand for electrical apparatus of all kinds. In 1905 the value 
of such imports amounted to £129,444E., in 1906 to £167,135E. 
The supply comes mainly from the United Kingdom. France, 
Germany, and Austria-Hungary. Although the United Kingdom 
contributed considerably more than any other country, the 
value of her imports of electrical goods amounted in the past 
year only to £58,.520E., as compared with £63,557E. in 1905. On 
the other hand, substantial progress was made by Austria- 
Hungary, and, in a lesser degree, by Belgium, whilst France 
and Germany also increased their share. Electricity is in 
genera] use in Alexandria for lighting, transport, and other 
purposes. 
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THE SEVENTY-SEVENTH MEETING OF THE BRITISH ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 


HIS year's meeting of the British Association 

for the Advancement of Science is the seventy- 
seventh in the history of the institution, and Leicester 
is visited for the first time. We gave the theme of the 
Presidential Address by Sir David Gill, F.R.S., in our 
last issue, and give below a full report, by our special 
correspondent, of the proceedings of interest to elec- 
trical engineers. Although the objects of the Asso- 
cation are "to give a stronger impulse and a more 
systematice direction to scientific inquiry; to promote 
the intercourse of those who cultivate Science in 
different parts of the British Empire with one another 
and with foreign philosophers; to obtain more general 
attention for the objects of Science, and the removal 
of any disadvantages of a public kind which impede 
its progress,’ Science is interpreted in its broader sense, 
and a separate section (Section G) is devoted to en- 
gineering. Section G is this year under the Presidency 
ot Professor Silvanus P. Thompson, F.R.S. Among the 
ten sections into which the Association is divided, 
Section A (Mathematics and Physical Science), has 
of course also considerable interest to electrical en- 
gineers. From our report below, however, it will be 
seen that this year the attention of engineers is con- 
centrated mainly to their own section. 


THURSDAY, AUGUST Ist. 


HE first meetings of all the sections were held 
in the morning in the various buildings allotted 

to their use, and the addresses of the Presidents of 
the respective sections were read. As is usually done, 
the times of the meetings were so arranged that it was 
possible to attend both Section A (Mathematics and 
Physical Science), and Section G (Engineering), to hear 
the Presidential Addresses, although those who continued 
with the Engineering Section had not the opportunity of 
being present at the discussions in Section A, which 
followed Prof. A. E. H. Love's address. In this 
address Prof. Love chose a subject of a mathematical 
nature, and introduced to his audience a dynamical 
theory of the shape of the earth and the origin of con- 
tuents and oceans involving the use of spherical har- 
menie analysis. 

The meeting of the Engineering Section was held in 
a building a little distance away. It may be remarked 
here that the finding of the various meeting rooms was 
much facilitated by a large number of directing 
placards placed by the Local Reception Committee, 
With praiseworthy foresight, in the streets. 

The Presidential Address to Section G is given in a 
slightly condensed form below :— 


Presidential Address to the Engineering Section 
ROFESSOR SILVANUS P. THOMPSON commenced his 


address by a reference to the severe loss which the 
ensineering profession had recently sustained by the death of 
Sir Benjamin Baker, to whose memorable work as a construc- 
tive engineer he paid great tribute. He then proceeded to some 
temarks regarding the development of engineering and its 
foundation on science. We live, he said, in an age when the 
development of the material resources of civilisation is pro- 
gressing in a ratio without parallel. Every year sees a greater 
demand for the raw materials and products, out of which the 
manufacturer will in turn produce the articles demanded by 
Cur complex modern life. The world uses more steel, more 
Copper, more aluminium, more paper; therefore requires more 
coal. more petroleum, more timber, more ores, more machinery 
lo the getting and working of them, more trains and steam- 
ships for their transport. It requires machines that will work 
faster or more cheaply than the old ones to meet the increasing 
emands of manufacture; new products; new dyes; even new 


foods; new and more powerful means of illumination; new 
methods of speaking to the ends of the earth. If the inquiry 
be propounded what it is that has made pos:ible this amazing 
material progress, there is but one answer that can be given— 
Science. Chemistry, physics, mechanics, mathematics, it is these 
that have given to man the possibilty of organising this 
tremendous development. And the great profession which has 
been most potent in applying these branches of science to wield 
the energies of Nature and direct them to the service of man has 
been that of the engineer. Without the engineer how little of 
all this activity could there have been; and without mathematics, 
mechanics, physics, and chemistry, where was the engineer? 
In engineering, above all other branches of human effort, we 
are able to trace the close interaction between abstract science 
and its practical applications. We are all familiar with the 


doctrine that the progress of science ought to be an end in 


itself, that scientific research ought to be pursued without 
regard to its immediate applications, that the importance of a 
discovery must not be measured by its apparent utility at the 
moment. We are invited to consider the example of the 
immortal Faraday, who deliberately abstained from busying 
himself with marketable inventions arising out of his dis- 
coveries, excusing himself on the ground that he had no time to 
spare for money-making. It is equally true, and equally to the 
point, that Faraday, when he had established a new fact or a 
new physical relation, ceased from busying himself with it and 
pronounced that it was now ready to be handed over to the 
mathematicians. But, admitting all these commonplaces as to 
the value of abstract science in itself and for its own sake, 
admitting also the proposition that sooner or later the practical 
applications are bound to follow on upon the discovery, it yet 
remains true that in this thing the temperament of the dis- 
coverer counts for something. There are scientific investigators 
who cannot pursue their work if troubled by the question of 
ulterior applications; there are others no less truly scientific who 
simply cannot work without the definiteness of aim that is given 
by a practical problem awaiting solution. There are Willanses 
as well as Regnaults; there are Whitworths as well as Poissons. 
The world needs both types of investigator; and it needs, too, 
yet another type of pioneer—namely, the man who, making no 
claim to original discovery, by patient application and intelligent 
skill turns to industrial fruitfulness the results already attained 
in abstract discovery. 

There is, however, another aspect of the relation between 
pure and applied science, the significance of which has not been 
hitherto so much emphasised, but vet is none the less real—the 
reaction upon science and upon scientific discovery of the in- 
dustrial applications. For while pure science breeds useful in- 
ventions, it is none the less true that the industrial develop- 
ment of useful inventions fosters the progress of pure science. 
It was in the quest—the hopeless quest—of the philosopher’s 
stone and the elixir of life that the foundations of the science 
of chemistry were laid. Of the laws of heat men were pro- 
foundly ignorant until the invention of the steam engine 
compelled scientific investigation; and the new science of ther- 
modynamics was born. The magnet had been known for 
centuries, vet the studv of it was utterly neglected until the 


application of it in the mariners' compass gave the incentive for 


further research. 

The historv of electric telegraphy furnishes a very striking 
example of this reflex influence of industrial applications. The 
discovery of the electric current by Volta and the investigation 
of its properties appear to have been stimulated by the medical 
properties attributed in the preceding fifty years to electric 
discharges. But, once the current had been discovered, a new 
incentive arose in the dim possibility it suggested of transmitting 
signals to a distance. "This was certainly a possibilitv, even 
when only the chemical effects of the current had vet been 
found out. Not, however, until the magnetic effect of the 
current had been discovered and investigated did telegraphy 
assume commercial shape at the hands of Cooke and Wheatstone 
in England and of Morse and Vail in America. Let us admit 
freely that these men were inventors rather than discoverers : 
exploiters of research rather than pioneers. They built upon 
the foundations laid by Volta, Oersted, Sturgeon, Henry, and 
a host of less famous workers. But no sooner had the telegraph 
become of industrial importance, with telegraph lines erected 
on land and submarine cables laid in the sea, than fresh inves- 
tigations were found necessary. And so, perforce, as the 
inevitable consequence of the growth of the telegraph industry, . 
and mainlv at the hands of those interested in submarine tele- 
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graphy, there came about the system of electrical and electro- 
magnetic units, based on the early magnetic work of Gauss 
and Weber, developed further by Lord Kelvin, by Bright and 
Clark, and last, but not least, by Clerk Maxwell. Had there 
been no telegraph industry to force electrical measurement and 
electrical theory to the front, where would Clerk Maxwell's 
work have been? He would probably have given his unique 
powers to the study of optics or geometry; his electromagnetic 
theory of light would never have leapt into his brain; he 
would never have propounded the existence of electric waves 
in the ether. And then we should never have had the far- 
reaching investigations of Heinrich Hertz; nor would the 
British Association at Oxford in 1894 have witnessed the demon- 
stration of wireless telegraphy by Sir Oliver Lodge. A remark 
of Lord Rayleigh's may here be recalled, that the invention of 
the telephone had probably done more than anything else to 
make electricians understand the principle of self-induction. 
There may be sporadic cases where industrial conditions tend 
temporarily to check progress by imposing persistence of a par- 
ticular type of machine or appliance; but the general trend is 
always to help to new developments. The growing organism 
acts on its environment, and the change in the environment 
reacts on the organism—not in such a way as to oppose the 
growth, but so as to promote it. So is it with the development 
of pure science and its practical applications. 

There is, however, one last example of the interaction of 
science and industry which may claim closer attention. [n the 
history of the development of the electric motor one finds 
abundant illustration of both aspects of that interaction. 

We go back to the year 1821, when Faraday, aíter studying 
the phenomena of electromagnetic deflexion of a needle by an 
electric current (Oersted's discovery), first succeeded in produc- 
ing continuous rotations by electromagnetic means. In his simple 
apparatus a piece of suspended copper wire, carrying a current 
from a small batterv, and dipping at its lower end into a cup 
of mercury, rotated continuouslv around the pole of a short 
bar-magnet of steel placed upright in the cup. In another 
varietv of this experiment the magnet rotated around the central 
wire, which was fixed. 'Two years later, Barlow, using a star- 
wheel of copper. pivoted so that the lowest point of the star 
should make contact with a small pool of mercury. found that 
the star-wheel rotated if a current was sent through the arm of 
the star while the arm itself was situated between the poles 
of a steel horseshoe-magnet. Shortly afterwards Sturgeon 
improved the apparatus by substituting a copper disc for the 
star-wheel. A conductor, carrying an electric current, if placed 
in a magnetic field, is found to experience a lateral force tending 
to move it at right angles to the direction of flow of the current 
and at richt angles to the direction of the lines of the magnetic 
field in which it is situated. Two vears later came the announce- 
ment bv Sturgeon of the invention of the soft-iron electro- 
magnet. For the first time, in 1825, mankind was furnished with 
& magnet. the attractive power of which could be increased in- 
definitely by the mere expenditure of sufficient capital upon 
the iron core and its surrounding copper coils, and the provision 
of a sufficiently. powerful source of electric current to excite 
the magnetisation. Furthermore the magnet was under control. 


and could be made to attract or to cease to attract 
at wil by merelv switching the current on or off; and. 
lastly. this could be accomplished from a distance. 
even from great distances away. How slowly the import- 


ance of this discovery was recognised is now a matter for 
astonishment. To state that Sturgeon died in poverty twentv- 
six vears later is sufficient to indicate his place among the 
unrequited pioneers of whom the world is not worthy. Six 
years elapsed. and then there came a flood of suggestions of 
electric motors in which was applied the principle of inter. 
mittent attraction bv an electromagnet. Henry in 1851 and 
Dal Negro in 1852 produced see-saw mechanisms so operated. 
Ritchie in 1855 and Jacobi in 1834 devised rotatory motors. 
Pitchie pivoted a rapidly commutated electromagnet between the 
noles of a permanent magnet-—a true type of the modern motor— 
while Jacobi caused two multipolar electromagnets. one fixed, 
one movable. to put a shaft into rotation and propel a boat. A 
nerplexing diminution of the current of the batterv whenever 
the motor was running caused Jacobi to investigate mathe- 
matically the theory of its action. Tn a masterly memoir he 
laid down a few vears later the theory of electric motive power. 
But in the intervening period, in 1831, Faradav had made the 
cardinal discovery of the mechanical generation of electric 
currents. bv magneto-electric induction, the fundamental 
principle of the dynamo. Down to that date the only known 
way—save for the feehle currents of thermoniles—to generate 
electric currents had been the pile of Volta, or one of the forms 
of battery which had been evolved from it. Now, hv Faradav's 
-discoverv, the world had become possessed of a new source. 
And yet again. strange as it may seem, vears elapsed before 


the world—that is, the world of engineers—discovered that an 
important discovery had been made. Not till some thirty 
years later were any magneto-electric machines made ог a 
suflicient size to be of practical service even in telegraphy, and 
none were built of a sutticient power to furnish a single electric 
light until about the year 1857. In the meantime in America 
other electric motors, to be driven by batteries, had been 
devised by Devenport and by Page; the latter's machine had an 
iron plunger to be sucked by electromagnetic attraction into 
a hollow coil of copper wire, thereby driving a shaft and tly wheel 
through the intermediate action of à connecting-rod and crank. 

Upon the state of development of electric motors fifty years 
ago, information may be gleaned from a paper read April 21st, 
1857. at the Institution of Civil Engineers, "On Electro- 
magnetism as a Motive Power," һу Mr. Robert Hunt. F.R.S. 
In this paper the author states that, though long-enduring 
thought has been brought to bear upon the subject, and large 
sums of money have been expended on the construction of 
machines, ‘‘vet there does not appear to be any nearer approach 
to a satisfactory result than there was thirty years ago. Not- 
withstanding numerous trials, it does not appear that any 
satisfactory explanation has ever been given of the causes which 
have led to the abandonment of the idea of employing electricity 
as a motive power." Proceeding to discuss the batteries he 
remarked that as animal power depends on food, and steam 
power on coal, so electric power depends on the amount of 
zinc consumed. He gives as his own results that for every 
grain of zinc consumed in the battery his motor performed a 
duty equivalent to lifting 86 lb. 1 foot high. He put the price 
of zine at £35 per ton. as compared with coal at less than £1 
per ton, which makes the cost of power produced by an electric 
motor—if computed by the consumption of zinc in a battery — 
about sixty times as great as that of an equal power produced 
by а steam-engine consuming coal. In the discussion which 
followed, several men of distinction took part, all of whom 
agreed that electromagnetic engines could not supersede the 
steam-engine. One speaker, indeed, put the cost at £4 per h.p. 
hour. 

In short, the most eminent engineers in 1857 one and all 
condemned the idea of electric motive power as unpractica] and 
commercially impossible. Even Faraday, in his lecture on 
“Mental Education" in 1854. had set down the magneto-elec- 
tric engine along with mesmerism, homeeopathy, odylism. the 
caloric engine, the electric light, the sympathetic compass. and 
perpetual motion as coming in different degrees amongst “‘sub- 
jects uniting more or less of the most sure and valuable inves- 
tigations of science with the most imaginary and unprofitable 
speculation, that are continually passing through their various 
phases of intellectual. experimental. or commercial development, 
some to be established, some to disappear, and some to recur 
again and again. like ill weeds that cannot be extirpated, yet 
can be cultivated to no result as wholesome food for the mind."' 

Fifty years have fled, but the electric motor is a gigantic 
practical success, and the electric motor industry has become a 
verv large one, emploving thousands of hands. Hundreds of fac- 
tories have discarded their steam-engines to adopt electric motor 
driving. All travelling cranes, nearly all tramcars. are driven 
by electric motors. In the Navy and in much of the merchant 
service the donkey-enyines have been replaced by electric motors. 
Electric motors of all sizes and outputs. from one-twentieth of 
a horse-power to 8.000 horse-power. are in commercial use. Опе 
тау well ask: What has wrought this astonishing revolution 
in the face of the unanimous verdict of the engineers of 1857? 

The answer may be given in terms of the action and reaction 
of pure and applied science. Pure science furnished a discovery ; 
industrial applications forced fts development; that develop- 
ment demanded further abstract investigation, which in turn 
brought about new applications. Tt was beyond all question 
the development of the dynamo for the purposes of electrotvping 
and electric light which made possible the commercial advent 
of the electric motor. For about that very time Holmes and . 
Siemens and Wille and Wheatstone were at work developing 
Faradav's magneto-electric apparatus into an apparatus of more 
practical shape. — The cleetric lighthouse lam» was becoming 
a realitv which Faradav lived to see before his death in 1867. 
That eventful vear witnessed the introduction of the more 
powerful type of generator which excited its own magnets. And 
even before that date a young Italian had made a pronounce- 
ment which. though it was lost sicht of for a time, was none 
the less of importance. Antonio Pacinotti in 1864 described а 
machine of his own devising. having a specially wound revolving 
ring-magnet placed between the poles of a stationary magnet, 
which. while it would serve as an admirable generator of electric 
currents if mechanically driven. would also serve as an excellent 
electric motor if supplied with electric currents from a batterv. 
He thereupon laid down the principle of reversibility of action, 
a principle more or less dimly foreseen bv others, but never 
before so clearly enunciated as by him. And so it turned out 
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inthe years from 1860 to 1880, when the commercial dynamo 
was being perfected by Gramme, Wilde, Siemens, Crompton, 
and others, that the machines designed specially to be good 
and economical generators of currents proved themselves to be 
far better and more efficient motors than any of the earlier 
machines which had been devised specially to work as electro- 
maynetic engines. Moreover, with the perfection of the dynamo 
came that cheap source of electric currents which was destined 
to supersede the battery. That a dynamo driven by a steam- 
engine furnishing currents on a large scale should be a more 
economical source of current than a battery in which zinc was 
consumed. does not appear to have ever occurred to the engineers 
who. in 1857, discussed the feasibility of electric motive power. 
There was a notion abroad—and it persisted into the eighties— 
that no electric motor could possibly have an etticiency higher 
than 50 per cent. This notion, based on an erroneous under- 
standing of the theoretical investigations of Jacobi, certainly 
aelaved the progress of events. Yet the clearest heads of the 
tine understood the matter more truly. The true law of ећ- 
ciency of motors was succinctly stated by Lord Kelvin in 1851, and 
was recognised by Joule in a paper written about the same date. 
In 1877 Mascart pointed out how the etticiency of a given mag- 
neto-electric machine rises with its speed up to a limiting value. 
In 1879 Lord Kelvin and Sir William Siemens gave evidence 
betore а Parliamentary Committee as to the possible high 
eticiency of an electric transmission of power; and in August 
of the same year, at the British Association meeting at Shetheld, 
the essential theory of the elticiency of electric motive power was 
vell and admirably put in a lecture by Professor Ayrton. In 1882 
the present author designed, in illustration. of the theory, a 
graphic construction, which has been ever since in general use 
to make the principle plain. The counter-electromotive force 
generated by the motor when running, which Hunt and Tyndall 
deplored as a defect, is the very thing which enables the motor 
0 appropriate and convert the energy of the battery. Its 
amount relatively to the battery's own electromotive force is the 
measure of the degree to which the energy which wohfild other- 
«ie be wasted as heat is ultilised as power. Pure scienee 
stepped in, then, to confirm the possibility of a high efficiency 
in the electric motor per xe. But pure science was also brought 
into service in another way. An old and erroneous notion, 
which even now is not quite dead, was abroad to the effect 
that the best way of arranging a battery was so to group its 
component cells that its internal resistance should be equal to 
the resistance of the rest of the circuit. If this were true, then 
no battery could ever have an etliciency cf more than 59 per 
cent. It was supposed in many quarters that this misleading 
rule was applicable also to the dvnamo. The dynamo makers 
dixovered for themselves the fallacy of this idea, and strove 
to reduce the internal resistance of the armatures of their 
machines to а minimum. ‘Then the genius of the lamented John 
Hopkinson led him to apply to the design of the magnetic struc- 
ture of the dynamo abstract principles upon which a rational 
proportioning of the iron and copper could result. A similar 
investigation was independently made by Gisbert Kapp, and 
between these accomplished engineers the foundations of dynamo 
desin were set upon a scientific basis. To the perfection of 
the design the magnetic studies of our ex-President. Professor 
Ewing, contributed a notable part, since they furnished a basis 
for calculating out the inevitable losses of energy in armature 
cores by hysteresis and parasitic currents in the iron when sub- 
jected to recurring cycles of magnetisation. Able constructive 
enzineers, Brown, Mordey, Crompton, and Kapp, perfected the 
structural development, and the dynamo within four or five years 
became, within its class. a far more highly etticient machine 
than any steam-engine of that date. And as by the principle of 
reversibility every dynamo is also capable of acting as а motor, 
the perfection of the dynamo implied the perfection, both scien- 
tific and commercial, of the motor also. The solution in the 
eighties of the problem how to make a dynamo to deliver current 
at a constant voltage when driven at a constant speed. found 115 
counterpart in the solution by Ayrton and Perry of the corre- 
sponding problem how to make a motor which would run at 
constant speed when supplied with current at a constant voltage. 
Both solutions depend upon the adoption of a suitable compound 
winding of the field magnets. 

A little late: alternating currents claimed the attention of 
engineers: and the alternating-current generator, or ‘‘alter- 
nator," was developed to a high degree of perfection. То per- 
fect а motor for alternating currents was not so simple a matter. 
But again pure science stepped in, in the suggestion by Galileo 
Ferraris of the extremely beautiful theorem of the rotatory 
magnetic field, due to the combination of two alternating mag- 
netic fields equal in amplitude, identical in frequency and in 
quadrature in space, but differing from each other by a quarter- 
period in phase. To develop on this principle а commercial 
motor required the ingenuity of Tesla and the engineering skill 


of Dobrowolsky and of Brown: and so the three.phase induc- 


: tion motor, that triumph of applied science, came to perfection. 


Ever since 1891, when at the Frankfort Exhibition there was 
shown the tour de force of transmitting 100 horse-power to a 
distance of 100 miles with an inclusive etticiency of 73 per cent., 
the commercial possibility of the electric transmission of power 
on a large scale was assured. The modern developments of this 
branch of engineering and the erection of great power-stations 
for the economic distribution of electric power generated by 
large steam plant or by  water-turbines are k:own to all 
engineers. The history of the electric motor is probably without 
parallel in the lessons it affords of the commercial and indus- 
trial importance of science. 

But the query naturally rises : If a steam-engine is still needed 
to drive the generator that furnishes the electric current to 
drive the motors, where does the economy come in? Why not 
use small steam-engines, and get rid of all intervening electric 
appliances’ The answer, as every engineer knows, lies in the 
much higher efficiency of large steam-engines than of small ones. 
A single steam-engine of 1,000 horse-power will use many times 
less steam and coal than a thousand little steam-engines of one 
horse-power each, particularly if each little steam-engine required 
its own little boiler. The little electric motor may be designed, on 
the other hand, to have almost as high an efficiency as the large 
motór; and while the loss of energy due to condensation in 
long steam-pipes is most serious, the loss of energy due to trans- 
mission of electric current in mains of equal length is practically 
negligible. This is the abundant justification of the electric 
distribution of power from single generating centres to nume- 
rous electric motors placed in the positions where they are 
wanted to work. 

Interplay of action and reaction make for progress not only 
in the evolution of the scientific industries but also in the 
development of the individual engineer. In him, if his training 
is on right lines, pure theory becomes an aid to sound practice; 
and practical applications are continually calling him to resort 
to those abstractions of thought, the underlying principles, 
which when known and formulated are called theories. Recent 
years have brought about a so much better understanding of 
education, in its bearing upon the professions and constructive 
industries, that we now seldom hear the practical man denounc- 
ing theory, or the theorist pooh-poohing practice. [t is recog- 
nised that each is useful, and that the best uses of both are 
in conjunction, not in isolation. As a result of this better 
understanding distinct. progress is being made in the training 
of engineers. Of this the growth of the engineering departments 
of the universities, and of the technical colleges and schools, 
affords striking evidence. The technical schools, moreover, are 
recognising that their students must have a sound preliminary 
education, and are advancing in the requirements they expect 
of candidates for admission. 'lhey are also finding out how 
their work may best supplement the practical training in the 
shops, and are improving their curricula accordingly. Know- 
ledge, perfected by study and training, must be infused into the 
experience gained by practice; else we compete at very unequ:! 
odds with the systematically trained workers of other nations. 
Nor must we make the mistake here in the organisation of 
our technical institutions of divorcing the theory from its use- 
ful applications. In no department is this more vital than in 
the teaching of mathematics to engineering students. For 
while no sane person would deny that the studv of mathematics, 
for the sole sake of mathematics, even though it leads to nothing 
but abstract mathematics, is a high and ennobling pursuit, yet 
that is not the object of mathematical studies in an engineering 
school. The young engineer must learn mathematics not as an 
end in itself, but as a tool that is to be useful to him. And 
if it is afterwards to be of use to him, he must learn it by using 
it. Hence the teacher of mathematics in an engineering school 
ought himself to be an engineer. However clever he be as a 
mathematical person, his teaching is unreal if he is not inces- 
santly showing his learners how to apply it to the problems 
that arise in practice; and this he is incapable of doing if these 
problems do not lie within his own range of experience and 
knowledge. The high and dry mathematical master who thinks 
it beneath him to show a student how to plot the equations 
у= А sin x, or r=b sin #, or who never culls an example or sets 
a problem from thermodynamics or electricity, must be left 
severely on one side as a fossil. Better a living Whitworth 
scholar than а dry-as-dust Cambridge wrangler. He at least 
knows that elasticity is something more real than the group of 


Ar . > : И . E з 4€ a " „э " 
symbols Е=р+ => which any matheniatician may '' know," even 


though he be blissfully ignorant whether the force required to 
elongate a square-inch bar of steel by one one-millionth of its 
length is ten ounces or ten tons. 

One evidence of the wholesome change of opinion that is 
springing up concerning the training of engineers is the abandon- 
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ment of the system of taking premium pupils into works with 
no other test or qualification than that of the money-bag. Pre- 
mium pupilage is absolutely unknown in the engineering firms 
of the United States or on the Continent of Europe. The firms 
who in England have abandoned it are finding themselves better 
served by taking the ablest young men from the technical schools 
and paying them small wages from the first, while they gain ex- 
perience and prove themselves capable of good service. Messrs. 
Yarrow and Co. have led the way with a plan of their own, 
having three grades of apprenticeship, admission to witich de- 
pends upon the educational abilities of the youths themselves. 
Messrs. Siemens have adopted a plan ot requiring a high pre- 
liminary training. The Daimler Motor Company has likewise 
renounced all premiums, preferring to select " young men of the 
highest intelligence and merit." Messrs. Clayton and Shuttle- 
worth have quite recently reconstructed their system of pupil- 
apprenticeship on similar lines. The British Westinghouse Com- 
pany and the British Thomson-Houston Company have each 
followed an excellent scheme ivr the admission of capable young 
men. Even the conservatism of the railway engineers shows 
signs of giving way; for already the Great Eastern Railway 
has modernised its regulations for the admission of apprentices. 

To this question, affecting the whole future outlook of en- 
gineering generally, a most important contribution was made in 
1906 by the publication by the Institution of Civil Engineers 
of the report of a committee (appointed in November, 1903) to 
consider and report to the Council upon the subject of the best 
methods of education and training tor all classes of engineers. 
This committee, a most influential and representative body 
consisting of leading men appointed by the several professional 
societies, the Institutions of Civil, Mechanical, and Electrical 
Engineers, the Institution of Naval Architects, the Iron and 
Steel Institute, the Institution of Gas Engineers, the Institution 
ot Mining Engineers and two northern societies, was ably and 
sympathetically presided over by Sir William H. White. Its 
inquiries lasted over two years, and included the following sec- 
tions :—(1) Preparatory Training in Secondary Schools; (2) 
Training in Ottices, Workshops, Factories, or on Works; (3) 
Training in Universities and Higher Technical Institutions; (4) 
Postgraduate Work. The findings of this committee must be 
. received as the most authoritative judgment of the most com- 
petent judges. So far as they relate to preparatory education 
they suggest a modernised secondary school curriculum in which 
there is no one specialised scientific study, but with emphasis 
on what may be called sensible mathematics. They also formu- 
lated one recommendation so vital that it must be quoted in 
full :— ` 

'* A leaving examination for secondary schools, similar in char- 
acter to those already existing in Scotland and Wales, is desir- 
able throughout the United Kingdom. It is desirable to have 
a standard such that it could be accepted by the Institution 
[of Civil Engineers] as equivalent to the Studentship Examina- 
tion, and by the Universities and Colleges as equivalent to a 
Matriculation Examination.” 

One may well wonder why such a reasonable recommendation 
has not long ago been carried out by the Board of Education. 

The second set of recommendations relates to engineering 
training. It begins with the announcement that ''long experi- 
ence has led to general agreement among engineers as to the 
general lines on which practical training should proceed "; but 
goes into no recommendations on this head beyond favouring 
four years in workshops, on works. in mines, or in offices, 
expressing the pious desire that part of this practical training 
should be obtained in drawing-oftices, and suggesting that during 
workshop training the boys should keep regular hours, be sub- 
ject to discipline, and be paid wages. It then lays down a 
dozen recommendations as to the 'academic" training suitable 
for the average boy. He should leave school about seventeen; 
he should have a preliminary year, or introductory workshop 
course of a year, either between leaving school and entering 
college, or after the first year of college training. If the work- 
shop course follows straight on leaving school there must be 
maintenance of studies either by private tuition or in evening 
classes, so that systematic study be not suspended. For the 
average student, if well prepared before entering college, the 
course should last three academic years (three sessions); in some 
cases this might be extended to four or shortened to two. А 
sound and extensive knowledge of mathematics is necessary in 
all branches of engineering, and those departments of mathe- 
matics which have no bearing upon engineering should not claim 
unnecessary time or attention. The committee strongly recom- 
mends efficient instruction in engineering drawing. The college 
course should include instruction (necessarily given in the 
laboratory) in testing materials and structures, and in the prin- 
ciples underlying metallurgical processes. In the granting of 
degrees, diplomas, and certificates, importance should be attached 
to laboratory and experimental work performed by individual 


students, and such awards should not depend on the results of 
terminal or final examinations alone. 

All this is most excellent. It will be seen that it is entirely 
incompatible with the premium-pupil system, which may there- 
fore be regarded as having been weighed and found wanting. 
A notable feature of this report is its healthy appreciation of 
the advantages of training, and an equally healthy distrust of the 
practice of cramming for examinations. The scheme of educa- 
tion and training at which the committee has aimed is genuinely 
scientific, a happy federation of the theoretical with the prac- 
tical. It seeks to place the training on a broad basis, and to 
secure to every future engineer worthy of the name the advan- 
tage of learning his professional work in both its aspects. It 
seeks, in short, to take advantage of that reflex action between 
science and its applications 1n which lies the greatest stimulus 
to progress. 


A vote of thanks to Prof. Silvanus Thompson was proposed 
by Colonel R. E. B. Crompton, who paid great tribute to the 
President as both a truthful and fair historian. This was 
seconded by Dr. HELE SHAw, who called to mind the time when 
at Bristol many years ago he had been a student under Prof. 
Thompson, and referred to his power of inspiring students with 
a genuine love of their subject. The President brietly re- 
sponded. 


The first paper to be read after the Presidential 
Address was by Mr. DvGALD CLERK, on :— 


The Present Position of Gas and Petrol Engines. 


After speaking in general terms of the present satisfactory 
position of the internal combustion motor industry in Great 
Britain, Mr. Clerk passed on to consider the large gas engine 
and some of the ditticulties which have to be met in its con- 
struction. He said :— 


“The large gas engine really presents two distinct problems. 
The first is to build engines of large power which will continue 
to run effectively and economically for long periods without 
breaking down, and the second is to build such engines at 
costs sutliciently moderate to enable the engines to effectively 
compete with the large steam engines in the matter of first cost. 
British engineers have recognised for some time that the first part 
of the problem has been solved to some extent on the Continent, 
but many of them have felt that this solution has involved 
weights of material and costs of construction which are almost 
prohibitive, considering the moderate powers obtained. Apart 
from the questions of the engines themselves, there are other 
ditticulties which prevent the equal competition of gas engines 
with steam engines for powers, say, greater than 400 or 500 
h.p. Coal gas is too expensive a fuel for large engines. 
Producer gas, evolved by the suction producer from anthracite, 
air, and steam, effectively meets the wants of medium-sized 
engines up to 200 h.p., but the cost of anthracite handicaps 
engines of larger size, and equal competition will not be 
possible until better bituminous fuel producers are designed 
than those which at present exist. Practically all the large 
Continental gas engines are operated with blast-furnace gas. 
The large gas engine may be considered as combining the diffi- 
culties of hydraulic engineering work at considerable pressures 
with those proper to a boiler furnace or flue. The possible 
pressures to be resisted by such engines cannot be taken as less 
than 400 Ib. to 500 lb. per square inch, and a heat Ноу through 
the cylinder and combustion chamber walls has to be provided 
for greater than that of most boiler furnaces. Engines of small 
dimensions do not involve any serious contlict, but where metal 
is required of about 5 in. thickness to resist internal pressures 
the temperature difference between the flame and water side 
of the metal becomes serious, and great stresses are set up 
which ultimately lead to the cracking of the castings. Cyhnders, 
for example, of 51 in. diameter have been found to be too 
large.” 

Mr. Dugald Clerk then referred to various means which 
he and others had tried to reduce maximum pressures as well 
as temperatures, without reducing mean pressures, in order to 
ciminish the weight of the engines for a given power, with 
only partial success, including attempts at compounding. The 
lack of success, he said, was mainly due to ignorance of the 
rates of cooling of the working fluid at different temperatures 
and pressures. At the beginning of 1905 he designed a new 
method and performed a considerable number of experiments on 
а 50 h.p. gas engine, by means of which he obtained a cooling 
curve in the actual engine cvlinder and much other informa- 
tion. The engine was arranged so that at any desired moment 
both inlet charge valve and exhaust valve could be held closed, 
and with this device he was enabled to get diagrams from which 
a cooling curve could be calculated. The usual charging stroke 
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—compression, explosion, and expansion—is performed; but 
when the exhaust period approaches, the valves are all kept 
closed, and no gases are allowed to escape from the cylinder. 
The energy stored up in the flywheel accordingly causes the 
piston to compress the whole contents of the cylinder into the 
compression space, and the temperature which had fallen by 
expansion rises again by compression. А point is touched by 
the indicator pencil on a vertical line at the compression end 
of the card. On expanding, a line below the first compression 
line is drawn; then the next in-stroke traces another compres- 
sion line. In this way a series of compression and expansion 
lines are obtained, each terminating under compression at certain 
specific points. These points are successively lower in order. 
If no cooling took place in the cylinder, no fall of temperature 
would be visible between one revolution and another. The 
temperature fall from point to point, however, is not entirely 
due to heat loss. Some of the heat disappears as work done. 
A certain amount of the heat is converted into work at each 
reciprocation. This, however, can be allowed for, and a cooling 
curve obtained which shows the real temperature drop due to 
cooling upon the expanding and compressing lines. From this 
curve, by somewhat troublesome calculations, the apparent 
specific heat of the charge can be obtained for each expansion 
line. The curves (a) (6) Fig. 1 represent the heat losses in- 
curred in complete revolutions—that is to say, in complete 
double strokes. Here the surface exposed and covered alter- 
nately is that due to the whole sweep of the piston. The 
curves (а') (b’) represent losses incurred at the upper three- 
tenths of the double stroke, while the piston moves from three- 
tenths stroke to the end, compressing into the clearance space, 
and then moves out again to the point of three-tenths of the 
outward stroke. The ordinates give heat loss in foot-pounds 
to the second and the abscisse mean temperatures per total 


vol ЫЫ ж TT Titty 
ESEESE Ж 


Hont Loss per Socond in Foot Los. 


б 20 400° 60 800" 
Centigrade. 
MEAN TEMPERATURES. 


1,000" 1,200* 


stroke or double three-tenths stroke. This has enabled impor- 
tant facts to be discovered as to the mean temperature of the 
cylinder walls and the heat flow with varying density. Curves 
(а) (a^) were calculated from experiments made with the 
engine running without load at 120 revs. per minute, jacket 
water kept at a mean temperature of 13°C. Curves (b) and 
(b') were calculated from experiments made with the engine 
running at 160 revs. per min. with a load of 150 b.h.p. and 
jacket water at 80°C. The curves are accordingly marked as 
"Engine cold," ''Engine hot." Where the engine is running 
cold the mean temperature for the complete strokes of the walls 
is shown to be about 659C., notwithstanding that the jacket 
water is 13 deg. For the three-tenths stroke, running cold, the 
wall temperature was 165°C. With the engine running hot, the 
whole stroke shows mean temperature of walls 1909C.; for the 
inner three-tenths 400°C. In this particular engine the walls of 
the combustion space are about 14 in. thick; and calculating the 
temperature gradient in those walls for the heat flows, given 
temperature difference, say, 7009C., between gas and interior 
of the wall, gives a temperature difference in the metal between 
the water side and the gas side of 60°C. А temperature differ- 
ence of 1,0009C. between gas and inner wall gives temperature 
difference in the metal of 104°C. These differences are accen- 
tuated with greater metal tbickness almost in proportion to 
the thickness; those with the higher temperature to the last 
calculation a thickness of 33 in. wall would give a temperature 
difference in the metal itself of over 300°C, 

Progress in solving the large gas-engine problem has been 
somewhat slow, but it has been steady. There was, the author 
said, no occasion whatever for discouragement, notwithstanding 
recent difficulties with a large gas-engine installation at Johan- 
nesburg, of which much has been written. The difficulties at 

: Johannesburg were, in his opinion, to a large extent, due to the 
daring nature of the experiment undertaken by an eminent firm 
of engineers whose experience was rather in steam engines than 
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in gas. They very boldly attempted to solve at one stroke the 
difficulties both of the large gas engine in itself and those 
peculiar to the bituminous producer. 

Mr. Clerk then reviewed briefly some of the work which has 
been done in the application of the internal combustion engine 
to marine purposes, and concluded with a few remarks on the 
petrol engine, referring to improvements already accomplished, 
and indicating some of the directions in which work still remains 
to be done. 


A short discussion followed, which was opened by 

Mr. W. Worsy Beaumont, who said he thought that a good 
deal yet remained to be done in gas-engine development, especially 
in the direction of lowering the maximum temperatures, and 
expressed the opinion that experience with engines of moderate 
size would lead to a larger number of smaller cylinders with 
higher speeds of revolution being adopted in large engines. He 
pointed out that the gas-engine problem presented a good ex- 
ample of the interaction of pure and applied science mentioned 
in the presidential address. 

Colonel H. E. B. Crompron spoke of the difficulties which 
electrical engineers felt in the use of large gas engines for 
driving generating plant. Suction producer plants on a small 
scale had, however, been very successful, and had enabled man 
small installations and lighting schemes to be carried out whic 
would otherwise not have been done at all. In the case of large 
units the question was mainly that of a satisfactory bituminous 

roducer. He was reminded of a suggestion once made to him 

y Prof. Elihu Thomson, which was that gae ongme cylinders 
should be constructed of fused quartz on a metallic framework, 
after the manner of reinforced concrete. 

After a few remarks by Prof. A. Jamieson, the President 
called upon Prof. B. Hopkinson, who expressed his admiration 
for the simplicity of Mr. Clerk's method of measurng the tem- 
peratures within the cylinder. He had himself carried out a 
number of experiments, employing a direct method of measuring 
the temperature of the piston and cylinder by means of a bolt 
in the head of the piston, inside which was a nickel wire, so 
that a thermo-couple was formed. That had given the tem- 
perature of the piston at a point 1j in. from the edge as 450°C., 
which, taking that at the edge touching the water-cooled cylinder 
as about 100°C., showed the enormous temperature gradients, 
and consequent interna] stresses in the material. The tempera- 
ture of the exhaust valve measured by a similar method was 
found to be 650°C. 

Dr. HEerLE-SHAw made a few remarks regarding the Johannes- 
burg engines which he had seen at work, and spoke of their 
excellent mechanical construction, in spite of the difficulties 
which had been experienced. 

Colonel Н. C. L. HorpEÉN mentioned that similar engines 
to those in Johannesburg had been run elsewhere, and, referring 
to the use of town gas for large gas engines, said that the main 
difficulty was not expense, but the high mean temperature pro- 
duced. He also referred at some length to the question of the 
exhaust from petrol engines. 

Mr. Ducatp CLERK, in the course of his reply, said that 
quartz cylinders would be quite impossible, as a good conductor 
of heat was required. With regard to the comparison of the 
Johannesburg engines with similar engines on the  Con- 
tinent, he pointed out that all the large Continental engines ran 
on blast-furnace gas. It was his view that the engineers had 
not sufficiently realised the different behaviour between this and 
the gas from a producer using the particular kind of bituminous 
füel available. Speaking generally, he thought that in this 
country we were ahead of the Continent as regards both the 
suction and bituminous producers. 


The first discussion in Section A, after Prof. Love's 
address, referred to above, was opened by Hon. R. J. 
STRUTT on ''Helium and Radioactivity in Common 
Ores and Minerals," a subject not of direct electrical 
interest of itself, but intimately connected with investi- 
gations which have had a profound bearing on the 
electrical theory of matter. 

Mr. STRUTT said that it had now been recognised that the 
origin of the presence of helium in many minerals was due to 
radioactive changes, and the object of his recent investigations 
had been to see if helium can be found in certain common 
minerals which are not known to contain even traces of radio- 
activity. He has been able to find traces of helium in almost all 
metalliferous ores and strong minerals. Concurrently with the 
helium determination the quantity of radium was also deter- 
mined by well-known methods, and it was found that the quan- 
tity of radium present is in almost all cases sufficient to explain 
the helium without postulating its production with the small 
radioactivity which there has been reason to associate with 
common elements. 

A short discussion followed, in which Prof. E. Rutherford 
and Prof. Larmor took part. 


A discussion was then opened by Lord KELVIN on 
“* The Motions of Ether produced by Collision of Atoms 
or Molecules containing or not containing Electrons.” 
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Lord KELVIN said that he had no objection to talking of the 
constitution of the atom, but he preferred to apply the term 
molecule to something which could be divided into constituent 
parts. He regarded the ether as a continuous structureless 
elastic jelly, filling all space to infinity, and mentioned that 
more than thirty years ago he had abandoned the idea that 
elasticity was due to motion in favour of a pertect fluid theory 
of the ether. 

Prof. LARMOR spoke at some length in the discussion. 


In the afternoon a visit was paid by the members 
of the Engineering Section to the works of Messrs. 
N. Corah and Sons, hosiery manufacturers, and in 
the evening a large reception, at which some thousands 
of persons were present, was held by the Mayor of 
Leicester in the Abbey Park, where music was pro- 
vided. and the grounds were prettily illuminated. 


FRIDAY, AUGUST 2x». 


The proceedings of the Engineering Section com- 
menced with the reading of a paper by Prof. B. Hop- 
kinson, on the gases exhausted from a petrol motor, 
after which a jomt meeting was hekl with Section B 
(Chemistry) to discuss gaseous explosions, with special 
reference to temperature. Electrical interest centred 
chiefly on Section A, where Pror, E. RUTHERFORD 
opened a discussion of a somewhat theoretical nature cn 


‘*The Constitution of the Atom.” 


Prof. RuTHERFORD said the problem of the constitution of the 
atom had occupied the attention of scientific men for many 
centuries, but progress had been extremelv slow, and it was 
only within the iast decade that experimental methods had 
been able to throw much light on the constitution of the atom. 
The fundamental idea of the atom dated from the time of 
Dalton, but the modern chemist did not regard the atom in the 
sense that its name implied, but rather defined it as the 
smallest quantity of a substance which can enter into chemical 
combination. The speaker then briefly reviewed subsequent 
progress in the views held on the subject. From an electrical 
aspect the most important was that made by Faraday, when 
he showed that electrolytic conduction was due to the motion 
of charged ions, which led up to the idea of Helmholtz, that 
electricity, like matter, was, so to speak, a discontinuous struc- 
ture. From these considerations Larmor and Lorenz developed 
a turther theory of the constitution of the atom on the basis 
of movements of charged bodies, and this was long before this 
view was supported by experimental knowledge. In 1897 Prof. J. 
J. Thomson had shown that cathode-ray particles were in reality 
negatively charged particles travelling at a great speed, and of 
a mass about one-thousandth that of a hydrogen atom. Later 
results have shown that the liberation of these electrons could 
be effected in a variety of other ways, including emission by 
radioactive bodies. Great experimental advances were made by 
Kautmann, who showed that the inertia of moving electrons 
could be accounted for wholly electrically, as their movement 
set up a magnetic field from which it could be deduced that 
electrons were composed of “electricity” without ''matter."' 
The Zeeman effect also corroborated this view. Passing on to 
the consideration of the liberation of electrons from the atom, 
he pointed out that this need not necessarily lead to a dis- 
integration or rearrangement of the atom exyept in the case 
of radioactive substances, as the atom soon takes up another 
free electron and becomes normal again. "The stability cf such 
systems had been mathematically investigated. Radiation of 
energy would alter the internal conditions and eventually lead 
to a breaking up of the structure. It was generally agreed that 
the electron is the unit of negative electricity, but there was 
much speculation as to the nature of positive electricity; some 
regarded а positive charge as a sort of cement to hold the 
electrons together in the atom. As the smallest negative charge 
that could exist was that of the electron, so it was probable that 
the smallest positive charge corresponded to that of the whole 
hydrogen atom. Claims had been made as to the isolation ot 
smaller positive charges, but there was much doubt on the sub- 
ject. In view, too, of Prof. J. J. Thomson's statements as to 
the probabie number of electrons in certain atoms, there was 
doubt that the whole mass of the atom could be explained elec- 
trically. Prof. Rutherford continued that he did not think 
that much help would be derived in the future from spectrum 
analysis in the elucidation of these problems, as it was probable 
that the bright lines in the spectrum were largely due to elec- 
trons superficially attached to the atom. and not the actual 
electrons forming its internal structure. The real spectrum from 
these probably lay far away in the ultra-violet direction. 
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Sir OLIVER LopcE spoke as опе of the champions of the 
electrical theory of matter. Mass and inertia could probabi 
be explained by considerations of the magnetic field set up b 
the motion of the charge. Radiation could be accounted for by 
the fact that a charge, when accelerated, must radiate energy 
and throw the ether into waves, and tor this it was not neces- 
sary to assume a compressible ether. With regard to instability, 
it was clear that all corpuscles must have a centripetal accelera- 
tion. 11 they radiate they must part with enerev, and it can 
be shown mathematically that this must eventually become un- 
stable, and have their configuration changed. Certain ditticul- 
ties, however, still existed. 

Sir WiLLIAM КАМЗАҮ said that what interested chemists more 
than the internal construction of vhe atom was the detachable 
electrons upon which the valencies probably depended. Regard- 
ing the question of the effect of adding extra electrons to atoms, 
he mentioned some experiments in which he had caused some 
nickel to be continuously bombarded by В-гауѕ for long periods, 
with the result that it became covered with a sort of radivactive 
skin. 

Prof. F. Soppy took a contrary view to Sir Oliver Lodge. and 
said that he had difficulty in making all the work of the theorists 
agree with recent experimental results, and could not bring 
himself to regard matter as purely electrical. 

Prof. Хенотт, in the course of his remarks, spoke of ditticul- 
ties in reconciling the large number of lines in metallic spectra 
with the small number of superficially attached electrons postu- 
lated by some authorities. He also dealt with considerations of 
the magnetic forces on rotating rings of electrons. 

Prof. Larmor then admirably summed up some of the earlier 
the “retical work on the subject, and 

Lord RrrviN spoke at some length, and again referred to his 
abandonment of tho theory that elasticitv could be explained 
bv motion alone. He did not agree with the view that the 
internal energy of the atom was entirely kinetic, and consi- 
dered it was more of a potential or static nature. 

Prof. RurHerrorp brietly responded. 


A visit was paid in the afternoon by the members 
of Section G to the works of the British United Shoe 
Machinery Co.. Ltd. In the evening a discourse, 
illustrated by numerous experiments, was given by 
Mr. W. DUDDELL cn:— 


The Arc and the Spark in Radiotelegraphy 
HE discovery by Heinrich. Hertz between 1887 and 1889 of 


experimental means for the production of electric waves, 
and Branly's discovery that the conductivity of metallic par- 
ticles is affected by electric waves, form the foundation on 
which in 1896 Signor Marconi built up his system of wireless 
telegraphy. Many of the early investigators certainly had 
glimpses of a future system of being able to transmit messages 
without connecting wires, for as early as 1892 Nir William 
Crookes predicted in the Fortnightly Review the possibility of 
telegraphy without wires, posts, cables, or any of our costly 
appliances, and said, granting à few reasonable postulates, the 
whole thing comes well within the realms of possible fulfil- 
ment. Two years later Sir Oliver Lodge gave his memorable 
lecture on the work of Hertz, and carried the matter а step 
nearer the practical stage. 

The lecturer then recapitulated some of the fundamental pro- 
perties of signalling by means of Hertzian waves, illustrating 
his remarks by means of experiments. The fundamental part 
of the transmitting apparatus may be said to consist of a long 
conductor generally placed vertically, in which an alternating 
or oscillating current is set up by some suitable means. Such 
a conductor radiates energy in the form of Hertzian waves at 
right angles to itself into space, in very much the same way 
that an ordinary candle sends out light in all directions. If 
we set up any other conductor approximately parallel to the 
first, there will be produced in this second conductor alternating 
or oscillating currents having the same frequency as those in 
the first conductor, and which can be detected by suitable in- 
struments. ‘The simplest and one of the earliest methods for 
producing Hertzian waves for use in wireless telegraphy con- 
sisted in charging up by means of an induction coil, a. vertical 
insulated conductor, which was allowed to discharge itself to 
earth by means of a spark taking place between its lower end 
and another conductor which was connected to earth. To detect 
the Hertzian waves, Marconi at first employed an improved 
form of the Branly filings tubes which is known as the coherer. 

As already stated, the radiation takes place round the vertical 
conductor approximately equally in all directions. Suppose a 
transmitting apparatus is set up in Leicester, a receiving station 
set up in Nottingham, Derby, Rugby, or Peterborough 
would be able to receive the message equally well. Should it 
be desired to send a message from Leicester to Nottingham at 
the same time that Derby wished to speak to Rugby, then the 
receiving station at Nottingham woull receive both the message 
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from Leicester which it should receive and the message from 
Derby which it was not required to receive. To get over this 
diticulty, known as ''interference," a large number of devices 
have been patented. The most successful in practice is syntony 
or tuning; in this method each station has allotted to it one 
definite frequency or tune, and the apparatus is so arranged at 
each station that it will only be affected by messages which 
are radiated by other stations on its own frequency or tune 
and not by any other radiations. The problem, therefore, in 
wireless telegraphy is to arrange the receiving apparatus so that 
it can only respond to notes of one definite frequency or pitch 
and not be affected by any other notes, even though of but 
shzhtly different pitch. Another requirement to obtain good 
working 1s that we should use as little power as possible at our 
transmitting station consistent with obtaining enough power in 
our receiving instruments to work them with certainty. <A 
mechanical model was shown to illustrate the possibility of 
selective response to disturbances of a particular frequency. 

It is necessary here to explain the relationship that exists 
between the wave-length, the frequency, and the velocity of 
propagation of Hertzian waves. The waves travel with, as far 
as we know, the same velocity as light, namely, 3C0,C00.000 
metres or 186.000 miles per second. Between these quantities 
we have the relationship that the product of the wave-length 
by the frequency is equal to the velocity of propagation, or, as 
already mentioned, the velocity of light. The wave-lengths 
which are of practical use in wireless telegraphy at the present 
time range between 100 and 3,000 metres, though, of course, 
it 15 quite possible to use for special purposes  wave-lengyths 
outside these limits. The corresponding frequencies in prac- 
tal use are, therefore, between 3,000.000 and 100,С00 complete 
prods per second. We require, therefore, to produce in the 
vertical conductor alternating or oscillating currents of any 
tequency within this range, and to have a sutlicient number of 
estlations following one another without interruption to allow 
ot wood svntony being obtained. 

There are three methods of producing these currents, namely, 
the alternator, the spark, and the arc methods. There are great 
mehanical difficulties in the way of constructing an alternator 
to sive such high frequency currents. A small alternator has 
ben built to give over 100,000 frequency, but the amount of 
power it produced was extremely small. Several experimenters 
hive stated lately that they have built alternators giving these 
hich frequencies and a considerable amonnt of power, but so 
faz as E am aware, there are no reliable data available as to the 
design of these machines. [f it should prove possible to con- 
strut alternators for these very high frequencies, we shall be 
able to obtain a sutticient number of consecutive oscillations of 
the current in the aerial of definite frequency to enable very 
sharp syntony to be obtained. Not only would this greatly 
telwe interference troubles in wireless telegraphy, but such 
aiternators would be of the greatest value for wireless telephony. 

The earliest method of producing high frequency oscillations 
was proposed by Lord Kelvin, who pointed out that if a Leyden 
Jit or condenser be allowed to discharge through a circuit 
Possessing selt-induction or electrical inertia, then under certain 
enditions the discharge of the jar is oscillatory. | 

In practice the aerial conductor acts as а Leyden jar or con- 
denser, For wireless telegraphy it is usual to charge the con- 
denser or aerial by means of an induction coil or an alternator 
to a very high voltage, and it is allowed to discharge by means 
of а spark. between the two electrodes which form the ends, so 
t Speak, of a gap in the electrical circuit. As long as the 
pressure is low the spark gap is a perfect insulator; when the 
“lessore becomes high enough the air between the electrodes 
breaks down and a spark passes; the gap becomes conducting 
"nd slows the condenser to discharge. The property of the 
Sark gap of passing almest instantancously from a condition of 
Þing an insulator for electricity to being an extremely good 
sadutor for electricity is of the utmost value in the spark 
под of wireless telegraphy. ‘The more perfectly the spark 
хар is insulated before the discharge takes place and the more 
rerfectly it conducts after the discharge has taken place the 
better it is for our purpose. The lecturer then proceeded to 
lilustrate hv experiments the ditt-rent appearance and char- 
acteristics of long thin sparks and the short thick sparks with 
tle trodes near together, which are more suitabie for wireless 
televraphy. 

lf a large quantity of electricity is discharged through the 
spark gap. and if the spark Jasts a very short time compared 
with the interval between successive sparks, then a highly con- 
darting spark can be obtained as well as a good insulation 
“tween the sparking terminals when по discharge is passing. 
In order to help to bring the gap back to its insulating condition 
ater each discharge, many devices are employed, such as sub- 
dividing the spark into several shorter sparks, cooling the elec- 
ttades, blowing air across the spark gap, &c. 


In practice in wireless telegraphy it is difficult to obtain a 
large number of oscillations during each discharge as the 
antenna radiates energy at each oscillation. А large number 
of oscillations means, if we keep amplitude of each the same, 
that we are radiating a large quantity of energy. Besides 
this radiated energy, which is usetul for transmitting messagss, 
there is also energy wasted in heat. It is this useless part 
which we require to make as small as possible. He had lately had 
an opportunity of determining how many oscillations actually 
took place in a certain wireless transmission. The experiment 
was made by photographing the spark, as seen in a mirror 
rotated at a very high speed, and it was found that each spark 
consisted of nine or ten complete oscillations. 

As an example of the sharpness of tuning obtainable by the 
spark method the following test, carried out on the Lodge- 
Muirhead installation at Hythe may be of interest. The station 
t Hythe had to receive messages from Elmers End at a distance 
of 58 miles over land, in spite of the fact that the Admiralty 
station at Dover, only 94 miles distance, was transmitting as 
powerfully as it could, in order to produce interference, and 
that the regular communications were guing on in the Channel 
between the shipping. It was found possible with a difference 
of wave-length of 6 per cent. to cut out the interference from 
the Dover station. 

In the arc method of producing continuous oscillations we 
employ, as before, a condenser and self-induction, but instead 
of charging the condenser to a high voltage and allowing it to 
discharge by means of oscillations which die away, and then 
repeating the process over and over again, we actually main- 
tain the condenser charging and discharging continuously with- 
out any intermission, so that we practically obtain a high 
frequency alternating current in the aerial. 

The arc method of producing continuous oscillations is 
founded on Mr. Duddell's musical are’ In order to explain 
this, the lecturer demonstrated some of the properties of tho 
direct-current аге by means of experiments. If the current 
flowing through the arc is varied very slowly, and the potential 
difference. corresponding to each value of the current is noted, 
keeping everything else constant, a curve is obtained which is 
generally spoken of as the characteristic. of the arc. "These 
curves, under different conditions, have been very thoroughly 
investivated by Mrs. Ayrton. 

With the carbon arc between electrodes in air, the voltage 
decreases very rapidly when the current is graduallv increased, 
starting from very low values. As the current becomes larger, 
the rate of decrease of the voltage becomes less and less, until 
it is, comparatively speaking, quite small with a current of 
10 or 12 amperes. With the arc between metal electrodes, 
similar results are obtained, except that the discontinuity in 
the curves, called the hissing point by Mrs. Aryton, takes 
place at very small currents, generally well below an ampere. 
With arcs burning in hydrogen, Mr. Upson has found that 
the curves are generally much steeper for the larger values 
oi the current than for the corresponding arcs vurning in air. 
This point is of great importance, as explaining the value of 
the hydrogenic atmosphere used by Poulsen and referred to 
iater. In. general, for the above arcs increase of current 
through the arc is accompanied by decrease of the potential 


difference between its electrodes, and rice versa. decrease of the 


current causes increase in the potential difference. On the other 
hand, certain arcs, such as the arc between cored carbons, behave 
m an opposite manner—that is to say, current and potential 
'iffevence increase and decrease together. 

He had demonstrated in 1900 that if between the electrodes 
of a direct-current arc (or other conductor of electricity for 
which an increase in current is accompanied by a decrease in 
potential difference between the terminals) a condenser and a 
self-induction. were connected in series, an alternating current 
was obtained in this shunt circuit. 

This phenomenon he called the musical are. The frequency 
t the alternating current obtained in this shunt circuit depends 
on the value of the selt-induction and the capacity of the con- 
denser, and may practically be calculated by Kelvin's well- 
known formula. 

Let us consider what takes place when this shunt circuit is 
connected to an arc. At the moment of connection a current 
tlows trom the arc circuit into the condenser circuit which 
tends to reduce the current flowing through the arc. This 
reduction of the current through the arc. tends to raise the 
potential difference between its terminals and causes still more 
current to Шолу into the condenser circuit, and we now have 
a condenser charged above the normal voltage of the arc. The 
condenser, therefore, begins to discharge through the arc, which 
increases the arc. current and decreases the potential differ- 
ence, so that the condenser discharges too much; the reverse 
process then sets in, the condenser becomes successively over- 
charged and undercharged, due to the fact that, instead of 
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the potential difference between the terminals of the arc remain- 
ing constant and allowing the condenser to settle down with 
its proper corresponding charge, the potential difference actually 
decreases when the condenser is discharged, and increases when 
it is charging, so as to help to keep up the flowing backwards 
and forwards of the current indefinitely. 

The oscillograph wave forms show what is going on ver) 
clearly, and they show that in general the swing of the current 
in the condenser circuit attains such a magnitude that when 
the condenser is charging it takes the whole of the current 
away from the arc, so as to make the arc, although burning 
on a direct current, a pulsatory arc. The pulsation of the 
current through the arc causes the vapour column to grow 
bigger and smaller, and the light to vary. 
column grows bigger and smaller, it displaces the air around 
it, and produces a note, the pitch of which is determined by 
the frequency of the current in the shunt circuit. Some experi- 
ments with these musical arcs were shown. 

For wireless telegraphy by means of Hertzian waves, based 
on the arc method, we require much higher frequencies in the 
shunt circuit. If we attempt to obtain this higher frequency 
from the ordinary arc burning between solid carbons in air, we 
find that above a certain limit the oscillations will no longer 
take place. ‘This is due to the fact that we are varying the 
current through the arc at this higher frequency too quickly 
for an increase in current to be accompanied by a decrease in 
potential difference. It has been demonstrated that if only 
the current through the ordinary current arc is varied sutti- 
ciently rapidly, then an increase in current is accompanied by 
a proportionate increase in the potential difference, and the 
arc behaves just like an ordinary resistance. If we work with 
very small current arcs, we can obtain high frequency musical 
arcs burning in air, either between carbon or metal electrodes. 

In a paper read before the International Electrical Congress 
at St. Louis in 1904 Mr. Poulsen showed that, by placing the 
arc in a flame, it was possible to obtain higher frequencies 
than when the arc was burning in air. Following this up, 
Mr. Poulsen came to the conclusion that th» best results were 
obtained when the arc was burning in hydrogen, or a gas 
containing hydrogen, and he further added a magnetic field 
around the arc somewhat similar to that which has been pre- 
viously used by Elihu Thomson. The arc burning in coal gas 
in a powerful transverse magnetic field was used by Poulsen 
in his early experiments to produce the high frequency current 
necessary for wireless telegraphy between Lyngby and Esbjerg 
in Denmark. This apparatus has been further improved, and 
is now employed by the Amalgamated Radio-Telegraph Company 
in their station at Cullercoates and the other stations that 
they are erecting. 

In both the are and the spark methods of wireless telegraphy 
we employ a high frequency alternating current in the aerial 
conductor. The essential difference between the two methods 
lies in the fact that with the spark method our alternating 
current in the aerial conductor first increases to a maximum 
value, and then dies away rapidly, making only a limited 
number of oscillations, whereas in the arc method the oscilla- 
tions are maintained continuously of unvarying amplitude. 
With the arc method we are further able to chcose the number 
of consecutive oscillations which make up each signal sufficiently 
great to obtain the very best syntony. On the other hand, 
improvement in the arrangement and construction of the 
apparatus for the spark method has so increased the number 
of oscillations corresponding to each spark that it may be that 
we shall be able to obtain a sufficient number in each train 
to give as good syntony by this method as that obtained with 
the arc method. 

The arc method seems eminently suitable for very high speeds 
of working. As the oscillations are quite continuous, we can 
cut them up into groups to form the dots and dashes of the 
Morse alphabet, just as if we were working with a continuous 
current such as is used on land lines, so that there seems no 
reason why as high a speed of working should not be obtained 
from the arc method of wireless telegraphy as is obtainable 
by automatic signalling on land lines, for it is to be noted 
that the dot or shortest signal of the Morse alphabet, even 
at a speed of three or four hundred words per minute, will 
last long enough to consist of many hundreds of oscillations 
of the current in the aerial, so that there will be plenty of 
oscillations in the group forming the dot, to give good syntony. 

Turning to the spark method for high working speeds, we 
find a ditliculty in that the dot of the Morse alphabet must 
at least occupy the average time required to charge the 
condenser or aerial and produce one spark, and preferably 
sutticiently long for several We are, therefore, obliged in 
the spark method to use a high rate of sparking for high 
soeed signalling. This ditliculty has not become very serious 
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with the present low speeds of sending. When we come to 
use considerable amounts of power to transmit messages over 
long distances, and we also require a high speed of working, 
the practical difticulty in constructing apparatus suitable for 
sufficiently rapid sparking will become serious. 

Mr. Marconi, in 1905, claimed to have already reached a 
speed of 100 words per minute by the spark method, and lately 
there has appeared in the technical press examples of high 
speed signalling by the British Post Otlice over a distance of 
15 miles, in which readable signals were received at a speed 
of 70 words per minute. 

Turning to the receiving end, almost all the receivers that 
have been used in the spark method can be equally well used 
for the arc method, for it must be remembered that the trans- 
mission in either case is affected by Hertzian waves traversing 
space, and that the only fundamental difference consists in the 
number of oscillations in each train of waves. It must be noted, 
however, that in those methods in which a telephone receiver 
is used, it 1s necessary to break up the continuous oscillations 
uf the arc method into groups succeeding one another sutticiently 
rapidly to produce an audible sound in the receiver, for in the 
spark method the sounds we hear in the receiver correspond 
to the succession of impulses of the diagram one for each spark 
at the transmitter. This chopping up of the continuous wave 
train so as to produce audible signals in the receiving apparatus 
can be done either at the transmitting end or in the receiving 
apparatus. An example of this latter method is Poulsen's 
ticker. 

The question whether receiving apparatus can be arranged 
so as to receive messages from stations equipped with the 
spark apparatus and from stations equipped with the arc 
apparatus 1s a matter of enormous importance at the present 
moment, in view of the probable ratification of the Berlin 
Convertion, which imposes an obligation on all commercial 
stations to intercommunicate without regard to the make or 
system of transmitting apparatus emploved. The speaker was 
of the opinion that there would be no difficulty in carrying this 
into effect, provided that the stations using the spark method 
send out long trains of waves, as they should do, to obtain 
syntonic working, which is also called for by the Berlin 
Convention. 

An extremely interesting development which is now progress- 
ing rapidly owing to the possibility of producing continuous 
oscillations by the arc method is wireless telephony. Suppose 
that we vary the intensity of the oscillations in a manner 
corresponding to the vibrations of the air which constitute 
sound and speech, then we can obtain at the receiving station 
a train of Hertzian waves whose amplitude varies in а corre- 
sponding way, and by allowing these waves to act on a 
telephonic receiver which is sensitive to the intensity of the 
waves, we can obtain in the telephone a reproduction of the 
"rounds. This has actually been carried into effect by employ- 
ing an ordinary microphone to modify the current through the 
transmitting are so as to vary the intensity of the 
oscillation current produced, and by emploving what is known 
as a point detector and a telephone at the receiving station. 
Another method which may be used consists in causing the 
microphone to vary the frequency of the oscillations of the 
generator, and arranging the receiver so that it is more 
or less strongly affected, according to the frequency of the 
received waves. 

Such good results are reported to have already been obtained 
on the experimental stations for wireless telephony that it 
is proposed to equip stations at Oxford and Cambridge for 
the further perfecting of this application. 


MONDAY, AUGUST 


Meetings of all sections were resumed on Monday, 
as Saturday was principally devoted to excursions. 
Several papers dealing with electrical subjects Were 
read in the Engineering Section, and indeed, this meet- 
ing, from an electrical point of view, was one of the 
most interesting of the week. The first paper. which 
Is given in abstract below, was read by Sir WiLLIAM Н. 
PREECE, 


OTH. 


On the Pupin Mode of Working Trunk Telephone 
Lines 


N 1895 I read a Paper before Section A at Liverpool on 
‘Electric Disturbances in Submarine Cables.” in which I 
dealt with the subject of long-distance speaking by telephone. 
I pointed out that disturbances were due to energy being in the 
wrong place. I had previously, in 1887, pointed out that the 
product of the capacity (К) and the resistance (R) gave a law 


AUGUST 8, 1907. 


ELECTRICAL ENGINEERING 217 


—— ————————————————————————————MMM—————— 


е 

which approximately indicated the distance to which speech 
was possible on telephone circuits. In 1890 I read a Paper 
giving the calculations on which the London-Paris telephone 
line, with its cross-Channel cable, was designed and constructed 
in association with the French engineers. In 1892 it was deter- 
mined to establish trunk telephone wires between the great 
commercial centres of Great Britain. All the calculations were 
based on the KR law. This law is not absolutely true, for 
it neglects the factor of self-induction. The KR law is pro- 
perly of the order KR/L, but experience has shown that induct- 
ance (L) on short metallic loops is so small compared with 
capacity that it may be neglected. Mutual inductance between 
the two wires compensates to some extent for self-induction in 
each wire. In long underground cables and long aerial wires, 
however, the influence of inductance becomes evident as the 
length of lines increase. On the other hand, capacity also in- 
creases owing to the variation of the mutual (wire to wire) 
capacity and the capacity of each wire to earth, which becomes 
an important factor with concentric cables or with any departure 
from symmetry. This is why ‘‘ Hughes's twist"' is so valuable 
and so superior to the ‘‘Cross’’ system so general in America. 
It not only completely prevents ''cross-talk," but it secures a 
constant capacity with earth. 

It is known that the effect of this electromagnetic induction is 
beneficial in one sense, as I pointed out in 1896, and it has 
been made more beneficial in another sense by Prof. Pupin 
(1899), who has shown how we can reduce the weight of copper 
used on trunk lines, and also how we can extend the distance 
to which ordinary speech is practical. 

Pupin's system is not so much the neutralisation of the effects 
of electrostatic capacity by those of electromagnetic inductance 
as a system of hastening the discharge of pent-up energy with- 
out additional loss by breaking it up into many successive steps. 

Mathematical reasoning undoubtedly guided Prof. Pupin in 
going as far as he has. Prof. Silvanus Thompson took out a 
patent on December 21st, 1891, No. 22,304, where he very care- 
fully considered the subject, and very nearly anticipated Pupin. 

The establishment of the telephone trunk system in Great 
Britain in 1896 showed the practical value of the KR law in 
determining the construction of an aerial system. The weight 
of copper used in the main trunk lines has been criticised, but 
the only fault committed was that I did not specify enough. 
Pupin coils have not been applied permanently to the Post 
Otfice trunk lines, but careful experiments have been made to 
feel the way to do so, and thus perhaps extend the range of 
Paris talks in Great Britain. In 1899 Pupin proposed his coils, 
and by the enterprise of the American Bell Telephone Co. and 
its allies great progress has been made in the States in develop- 
ing the system. Many very valuable experiments have been 
carried out in Great Britain by the Post Otlice and by the 
National Telephone Co. 

The problem of the reproduction of clear speech at a variable 
distance is a very complicated one. It has been solved by very 
patient plodding, by incessant experiment, ond by judicious 
compromise. The KR law as applied to submarine cables is very 
useful for calculating the speed of working, but inasmuch as 
trunk telephone circuits are aerial and telephonic currents alter- 
nating and very variable in form, self and mutual induction 
must play an important part in their propagation. It was found, 
however, by experiment that metallic circuits of copper wire 
suspended in air and constant in character were actually bene- 
fited by self-induction. Hence in designing the trunk system of 
the Post Otlice in 1891 inductance was neglected. 

Ever since Faraday in 1855, while I was assisting him in his 

experiments, detected two waves in the underground conductors 
between London and Liverpool, I have regarded the propaga- 
tion of intermittent electric currents, whether alternating or 
direct, in ordinary insulated conductors to be in the form of 
waves. Hertzian waves developed in 1887 are disturbances of 
the ether of very high frequency, of the order of millions per 
second, having the velocity of light. Telephonic oscillations in 
insulated copper conductors are of the order of hundreds per 
second, having a variable velocity of the order of a 1,000 miles 
per second. The length of a telephonic wave may be from one 
to 100 miles, but that of a Hertzian one may be from 1 ft. to 
10,000 ft. 
, Prof. Pupin in 1900 established the existence of these waves 
In telephonic circuits and measured their lengths, their form, 
and their damping. Не has reached a practical stage and has 
been the means of creating a very great advance in the economic 
development of long-distance telephony. 

When electrical energy is transmitted by an insulated metallic 
creuit like a telephone line we must first consider the capacity 
(K). resistance (R), and inductance (L) of the circuit. 

The capacity (K) depends on its form, its length, the dielectric 
coating and the surrounding medium. 

The resistance (R) depends on the metal used, its form and 


its mass. Copper is universally used for telephonic transmission. 
The intluence of inductance (L) depends on the electromagnetic 
conditions present in the field, on the form of conductor, and 
on the direction and rate of change of the currents. The capa- 
city absorbs energy. It holds up a certain portion of the quan- 
tity of the charge tending to attenuate the current but ready 
to restore it in reaction. The insulating medium gets warm by 
hysteresis. The resistance which has to be overcome absorbs a 
portion of the energy which takes the form of heat and is lost. 

The Pupin coil stores up another portion of the energy which, 
like a spring under pressure, is ready to react on the release of 
the forced condition and is restored. The frequency, within the 
region of ordinary speech, which may be said to have from 800 
to 1,200 sonorous vibrations per second, is not changed, but as 
distance increases the fine harmonics which give the individual 
quality or timbre of voice disappear, and only the low funda- 
mental tones remain. Thus the length of a circuit allowing a 
practical talk is limited by the amount of capacity and resist- 
ance present. It is increased by the presence of induction when 
this induction is put in the right place and is of the right char- 
acter and amount. 

An example of a complete telephone circuit with its Pupin 
coils was mentioned. It consisted of one of a pair of twin 
copper lines of No. 14 B, & S. G., weighing 65 lb. per mile, twisted 
about each other and insulated with dry paper, having a resist- 
ance of 157 ohms and a capacity of 0'065 microfarads per mile. 
Each coil had a pure soft iron ring core 5 in. in diameter, made 
of fine varnished wires to reduce hysteresis to the lowest pos- 
sible point, and wound with two wires, wound one round each 
half of the ring. Mutual induction is thus eliminated and self- 
induction alone is active. 

It has an inductance of 0:252 henry. Such an underground 
cable with 112 pairs of wires (loaded) has been laid between 
New York and Philadelphia, 90 miles long. Nineteen of these 
pairs are of No. 16 B. and S. G. for a short distance. The Pupin 
coils have been fixed at every lj miles, and it works with a 
commercial efficiency which Mr. Carty, of the New York Tele- 
phone Co., calls а ‘‘14-mile taik.” The standard of comparison 
is a mean circuit of 10 miles of No. 19 (1 mm.) copper wire in 
the City of New York, which is called the ''10-mile talk stan- 
dard.” 

Sir William Preece then explained, by the aid of simple 
diagrams, how in each section energy is held up as the wave is 
rising and given out again slightly impaired by hysteresis when 
the wave is falling. It is evident, from the clearness of speech, 
that the sum of all these actions results in a continuous flow of 
alternations without change of frequency when the limiting 
distance is not exceeded. When this limit is reached the waves 
are so attenuated that speech becomes impossible. On the other 
hand, it must be pointed out that although capacity is greater 
than inductance in its influence on the current waves, they 
neither absorb energy permanently. 'They only hold it up for 
a time. 

Resistance, radiation, and leakage do absorb energy and dis- 
sipate it wastefully. Our first object is to prevent waste of 
energy, and our second object to direct the pent-up energy into 
a proper channel to maintain the amplitude and form of the 
waves. This is what Pupin has done. 

The size of coils and the distance apart is mainly a question 
of experiment. It varies with every circuit. In fact, the solu- 
tion of the problem is a case of experience and compromise. 
Sir John Gavey has obtained the best results with coils on long 
lines at 1} mile, and at every 2 miles on shorter lines; Mr. 
Carty at every 14 mile on long lines, but at every 3 mile on 
short lines. The former gets better results with no iron core, 
the latter prefers fine iron-wire as a core. Mr. Gill, engineer- 
in-chief of the National Telephone Co., places them, in certain 
definite cases, at everv mile, and uses iron cores. "These coils 
are enclosed in iron cylinders filled with resin oi] and buried. 

It certainly appears that iron must experience some hysteresis, 
though very minute, and, therefore, causes loss of energy, and 
though it must enhance the strength of the currents by inten- 
sifving the lines of magnetic force it is of more consequence to 
reduce the loss of energy and retard the attenuation of the 
waves. 

Tf the coils are improperly placed or imperfectly designed they 
do more harm than good. Thus coils which are quite effective 
at every mile may destroy speech altogether if lumped together 
at every four miles. 

Among the numerous disturbing influences are those of the 
instruments at each end. 

Not onlv does the receiving apparatus act as a reflector and 
inductor, but it is a source of secondary radiation and it causes 
interference and attenuation. This is very much aggravated by 
the constant changes of local lines at each end. Haves has 
diminished this disturbance by tapering, or the gradual reduc- 
tion of the inductance of the loading coils as the terminal sta- 
tions are approached. 
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Tapering is distinctly beneficial. Virtually, as all oscillo- 
grams show, it becomes a series of small waves of one fre- 
quency, probably of about 800 periods per second, which 
remains constant, according to Kennelly. There must be a 
slight loss of energy in each section of precisely similar per- 
centage. The result is the curve of attenuation must be a 
logarithmic one, and its logarithmic decrement or attenuation 
constant is obtainable. The smaller this decrement is made the 
greater the length of the curve and the further speech can be 
carried. This is the function of the Pupin coil. 

Through the courtesy of Mr. Gill, the author was able to ex- 
hibit some models, which showed the behaviour of the voltage 
and currents throughout the whole circuit, with their changes 
of phase and their variation of amptitude. They were based on 
caiculation and nct on experiment. They conveyed an admir- 
able impression. of the complicated character of the problem. 
The wave-length of the fundamental note, by loading, is reduced 
to one-third, and, of course, the velocity is reduced in the same 
proportion, but the strength of the received currents is in- 
creased from 27 to 3°30 milli-amperes. All disturbances are 
filtered out. Speech becomes clearer and louder. 

The inductance coils are usually of three classes :— 


Heavy “HAVING, „елен Ко 0:252 henry. 
Medium  ,, EIE P ETA НИИ 0176 ,, 
Light s EN 01585 ,, 


Loading is not so efficient at present on aerial loops because 
it has not been so thoroughly thrashed out as on underground 
cables, but it is distinctly beneficial, and the solution of the 
more complicated problem is weil in hand. At present the 
dimensions of the Pupin coils for aerial loops, as well as the 
spacing, have to be determined experimentally for each circuit. 

The United States Conference Standard cable 1s :— 


Weights of copper (lbs.) _........................ 20 
Diameter (MIS) Sans eee cunt yc SPORE dd 36 
Resistance per mile (ohms) .......... "€: 44 
Capacity wire to wire (mfd.) ................ . 0:06 
Capacity wire to earth (mfd.) .................. 0:088 
Insulation (megohms)  .................. esses s 500 
Effective limit (miles) — ....... bt osa nd 416 


in terms of 10-mile talk. | 

N.B.— Effective limit does not mean effective commercial con- 
versation. This would approach 60 miles. 

Our English standard cable is now nearly the same—viz., 
No. 20 copper wire, of 20 lb. weight per mile, having a diameter 
of 56 mils., a resistance of 44 chms per mile, a capacity of 0056 
mfds., an inductance of 0'001 henry. and an insulation af 200 
megohms. It would be a great advantage if this cable were 
made an International Telephone standard. Mr. Gill has done 
so with this object in view. 

The use of loaded lines is increasing rapidly. The equivalent 
range of speech has been increased in one case from 66 to 176 
miles. This 15 an instance of an underground cable. Although 
in Germany they have found the ratio to be 1/4, in America 
it is thought that 1/3 is the outside commercial limit, and in 
Great Britain we find the range of a certain loaded line is 2:4 
times that of an unloaded one. 

I have been able to test (July 25th, 1907) the relative efliciency 
of an unloaded and a loaded cable of what should be called the 
international standard pattern. I found that 83 miles on the 
former was equivalent to 20 miles on the other. This was 24 
to l. It was not a test of possible distance but of relative etti- 
ciency. 

The result is not equally beneficial in aerial wires, for the 
conditions are more variable, especially in insulation and in 
atmospheric electrical troubles in countiies like Nouth Africa. 
Anyway, loaded lines will enable us to use less copper for long 
trunk wires—something of considerable advantage in these days 
of inflated prices in copper, and in countries like South Africa, 
where one long stretch of miles has to bring, say, Johannesburg, 
to Cape Town. 

The application of this principle to submarine cables has not 
vet reached a practical stage. Prof. Pupin has the matter in 
hand on the other side of the Atlantic. The reaction coils must, 
however, be placed at such small distances apart that the manu- 
facture of such a cable seems ditlicult and its maintenance 
problematic. 

It is important to observe that in telephone circuits the fre- 
quency is not affected. If it were, speech would be impossible. 
It is attenuation that limits the distance. It is well known that 
in practice the higher notes (harmonics) superimposed on the 
fundamental notes (which give the quality of sound) are the first 
to disappear and that the last to remain are the low funda- 
mental notes decreased in volume. 

It has been assumed that the velocity of propagation of the 


current waves through the circuit is such that the action in each 
Pupin section is virtually simultaneous, and the action continues 
along the line. If we admitted geometrical length, the physical 
explanation would be more complicated. A slower velocity in 
loaded cable means an increase to the limiting distance of 
speech. Hence the reason why the limit is reached so rapidly 
in cables and underground wires. On overground lines the dis- 
tance to which it is possible to speak is limited only by the 
weight of copper. 2,000 miles is easily attained without coils. 

The question of loaded underground cables against open un- 
loaded aerial circuits is purely a financial question. The 
dominant factor is the price of copper. But the cost of main- 
tenance, the reliability of working, and the freedom trom 
troubles must weigh considerably in the balance. Every case 
must be decided on its own merits. 


The discussion was opened by Sir OLiver Горск, who drew 
attention to the tact that it was Oliver Heaviside who had 
originally, many years ago, pointed out from theoretical con- 
siderations the advantages obtainable trom the presence of self- 
induction in the circuit. His first Paper on the subject had 
appeared so paradoxical to engineers at that time that it was 
rejected by the Institution ot Electrical. Engineers (then the 
Society ot Telegraph Engineers and Electricians). He had 
shown how inductance helped to preserve the form of the waves 
and prevented the important hte harmonics being wiped out 
of existence by the capacity. ‘There was, of course, the dis- 
advantage of a certiin amount of reflection of the waves being 
produced, but this was more than compensated for by the 
advantages, so that the result was beneficial even in the extreme 
case with all the self-induction lumped in one place. The aim 
should be to render the waves as like true Hertz waves moving 
with the speed of light as possible, that is to say, the electrical 
and magnetic energy should be equal. A certain amount of 
leakage was beneficial, as it weakened the electric energy and 
helped the induction coils, whose function was te increase the 
magnetic energy to compensate for the loss of magnetic energy 
due to other causes and assist in attaining the desired equality. 
He regarded Oliver Heaviside's work in this matter as а 
remarkable case of scientific prevision of a practical accomplish- 
ment, 

Mr. S. G. Brown also spoke of Pupin's work as the accom- 
plishment of Heaviside's ideas. It was of importance that the 
self-induction should be distributed as evenly as possible along 
the line, as otherwise the reflection trouble became very 
serious. There were also in the case of cables ditticulties both 
in construction and living when there were portions of the 
cable at intervals of difterent diameter to the remainder. He 
had experimented with one or two forms of cable designed to 
distribute. the self-induction evealy throughout the cable. 
E:ther the copper could be laid round an iron core or vice 
rersd, or the copper and iron wire could be simply twisted to- 
gether. The ditliculty was to obtain iron of a sufficiently. high 
permeability. 

ProF. Sinvanvs THompson spoke of the application of self- 
induction to submarine cases, a subject to which he had given 
considerable attention some years back. He had early realised 
that it was the wrong way to go to work to attempt to com- 
poe for an effect which was distributed all along the cable 
‚у means only of apparatus at the ends. There had, however, 
been some prejudice in the minds of cable engineers against 
introducing induction coils in any form into a cable. This, he 
suggested, might have been due to the breaking down of the 
original Atlantic cable by the use of large and very unsuitable 
induction coils at the ends. Inductive shunts, however, had 
been used with great success for telegraph work at the ends of 
cables, and he was not sure that the ultimate solution of the 
question as regards telephone lines might not lie in the adop- 
tion of distributed inductive leaks as he had proposed in 1891. 
He referred to the telephone cable which had been laid across 
the lake of Constance, which was very successful, and in which 
the difficulties of differences of diameter caused by the incor- 
peration of induction coils at intervals had been satistactorily 
overcome by Messrs. Siemens and Halske. 

"IR. WILLIAM PREECE briefly replied, and differed somewhat 
with Sir Oliver Lodge and the rest of the speakers as to the 
amount telegraph engineers had learnt from the work of Heavi- 
side. 


The next paper was by Sig OLIVER LODGE on 


Tuning in Wireless Telegraphy. 


IR OLIVER Lopce said he would confine his remarks to 
Э developments and experience in tuning as practised 
in the Lodye-Muirhead system without going into general ques- 
tions. The principles of tuning as applied to wireless telegraphy 
had been already explained in Mr. Duddells discourse. It was 
of the utmost importance in a tuned system to have the right 
kind of spark. There must, of course. be a sufficient number of 
oscillations to each spark, but again it was possible to have too 
many, and to produce trouble owing to the action of beats. About 
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30 or 40 swings were enough. Non-tuned stations produced 
what he described as a single powerful snap by the use of polished 
spark knobs in compressed air. In tuned stations, however, the 
conditions were different, and a sufficiently long train of waves 
was required, each in itself perhaps too weak to affect the receiv- 
ing apparatus, but the whole series capable of exciting resonance 
in the tuned receiving system. A spark gap consisting of a 
series of points in ionised air could be employed. Again, -the 
source of current should be suitable. At Elmer’s End they used 
an alternator with a flat-topped wave-form, so that the requisite 
number of oscillations could be given while the current was near 
its maximum value. 

Passing on to the consideration of the effect of the earth, Sir 
Oliver Lodge said that for the best results the influence of the 
earth must be eliminated. For the “snap” method a tall aerial 
wire and an earth connection were no doubt suitable, but tuned 
stations require two separate capacity areas, both elevated above 
the earth. The lower aerial should not be too near the earth 
or the oscillations will be too much damped. Another advan- 
tage of dispensing with the earth connection is the avoidance 
of trouble due to the variability of the amount of moisture in 
the earth. 

In the actual process of tuning a station, the receiving appa- 
ratus was first accurately tuned by means of the Duddell radio- 
micrometer. With accurate tuning it was possible to *''tune 
out" other disturbances than those of the desired frequency 
by adjusting the sensitiveness of the receiver, so that while 
responding strongly to its own note, it will not be sensitive 
enough to be affected by ordinary disturbances. In this way 
messages can be distinctly received at Hythe from Elmer's End 
without hearing the powerful station at Dover or any of the 
ships in the Channel. It was found possible to tune out all 
disturbances except those within 5 per cent. of the correct fre- 
quency. To economise power it is advisable to have every part 
of the apparatus tuned separately by adjustable inductances and 
condensers. In the method of receiving known as the ''over- 
low "’ method, an adjustable inductance and condenser was in- 
cluded in the secondary coherer circuit. The system was work- 
ing with very good results between Burmah and the Andaman 
Islands. where signalling was carried on over 500 miles with an 
expenditure of less than one horse-power. 


Тнк PRESIDENT invited discussion, especially on the question 
cf the earth connection, which was regarded as a fundamental 
leature of the Marconi system, and on this Sir Oliver Lodge 
rose to explain that he quite admitted the earth connection was 
cf advantage for an untuned station or for leng distance work, 
but remarked that his own work had been confined to distances 
not exceeding 300 miles with very accurate tuning, and in 
these cases he found the earth connection disadvantageous. 
There was no doubt that the earth had a great effect on the 
waves after they were once on their way, and conjointly with 
the conducting strata of the upper air probably was of effect 
in guiding them round the curvature of the earth. It ap- 
peared that when lines of force pass from the lower capacity 
through the earth they meet with some sort of effect whic 
tended to damp them out. 

Sır WILLIAM PREECE expressed some incredulity as to the 
reality of the advantages claimed for the avoidance of the 
earth connection. Pror. Trouron asked whether the follow- 
inz of the curvature of the earth might not be due to a sort 
ef refractive effect due to the different specific inductive 
capacity of the different lavers of the atmosphere, and Mr. 
CHARLES HAWKESLEY asked for some idea of the time taken of 
the tuning operations. 

ŝir OLIVER LopcE, in reply to Prof. Troutrox, said that 
the refractive effect would be too small to be noticeable, and 
with reference to Mr. Hawkesley's question gave some further 
details of the adjustable parts of the system, namely, the in- 
duction coil, which could be adjusted like a concertina, and the 
variable air condensers. The aerial itself was not altered 
during the tuning, so it was not really a very long process. 


The following paper was then read by Mr. J. T. 
Morris : — 


Note on an Oscillographic Study of Low Frequency 
Oscillating Arcs 


The present note collects together a few observations which 
have been made on direct and alternating current arcs, chiefly 
with the object of studying the effect of a change in the 
medium in which the arc is burning, and also to examine 
the effect, if any, produced on the arc by the application of 
a transverse magnetic field. It should be borne in mind that 
in no case were frequencies of more than 1,000 investigated. 
The work of Mrs. Ayrton, Blondel, Duddell, Simon, and 
others on alternating and direct current arcs is so well known 


by those interested in this subject that it is needless to do 
more than refer to it. In view of the great interest that 
has recently centred on the production of electric waves by 
means of oscillations in direct-current arcs, the following 


56: зав C 


Fic. 1l.—FnEQvENCY = 6) CYCLES rer SEC. 


experiments, which are somewhat fragmentary, were started 
last autumn in order to study at low frequencies the action 
of the separate factors which contribute towards the successful 
operation of the Poulsen arc. 


EFFECT oN ARC or CHANGE OF MEgpivM—CoarL GAS AND AIR. 


Alternating Arcs.—The fact that an are is more easily extin- 
guished when burning in ccal gas than in air has been quite 
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recently turned to account in more ways than one. Notably 
is this the case in the Poulsen arc; there are, however, minor 
applications, such as its use in certain forms of interrupters 
for induction coils, as in the ‘‘Moto-magnetic’’ interrupter. 
The author himself has found that the mercury jet interrupter, 
which is usually worked in paraffin oil and alcohol, is more 
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efficient and far less trouble to use if the paraffin oil or alcohol 
be replaced by an atmosphere of coal gas. To investigate fur- 
ther this action of arc extinction, these experiments were 
carried out, and oscillograms taken. In all experiments described 
below the arcs were taken between horizontal electrodes and 
the length of the arc, except in those cases where it i$ speci- 
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fically stated otherwise, was adjusted to one millimetre—this 
being correct to a tenth. The alternating current had a fre- 
quency of 60 . Where carbon electrodes were used they were 
solid and of 12 mm. diam. 

In Fig. 1 is shown the behaviour of a 440-volt alternating 
in air. Fig. 2 has its voltage wave on the current side of 
the zero with respect to the current, but in all other cases 
the current wave has been reversed intentionally in the oscil- 
lograms to prevent confusion between the volt and ampere 
waves. Fig. 2 shows a 110-volt arc under similar conditions. 
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In Fig. 5 will be found the corresponding oscillograms for an 
arc under the same conditions, but working in coal gas. (In 
reality this oscillogram was taken with the arc in a magnetic 
field; the slight modification this produces will be referred 
to later.) The notable feature is the dissymmetry of the voltage 
wave that is produced when coal gas is employed, the voltage 
rising to 370 volts before the resistance of the arc breaks 
down. From these oscillograms have been plotted the ‘‘dynamic 
characteristics '"" for the arc shown in Fig. 4. 

The dynamic characteristics were first made use of by M. 
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Blondel in 1891, and recently their use has been greatly extended 
by Dr. Simon. It will be seen that the chief difference lies 
in the behaviour of the arc while the current is increasing 
from zero to its full value. Another way of expressing this 
result is to say that the approximate resistance when the arc 
is starting in air is some 500 ohms, whilst in coal gas it is 
some 6,000 ohms. "These diagrams have been called by Dr. 
Simon hysteresis loops, and in general—other things being 
equal--the greater the area enclosed, the more efficient is the 
arc for the purpose of producing oscillations. 

Effect of Addition of Transverse Magnetic Field.—The above 


experiments were repeated with no modification save that the 
arc operated in a transverse magnetic field of about 5,500 
C.G.S. units. The magnetic field at once produced the well- 
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known two jets of greenish-yellow flame, accompanied by the 
characteristic noise. In coal gas it was noticed that these two 
jets of flame were absent. These experiments were conducted 
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in a mica-walled enclosure, through which coal gas was slowly 
passing, so that the arc could be inspected meanwhile. The 
oscillograms are shown in Figs. 5 and 3, and the «dynamic 
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characteristics in Fig. 6. On examination the effect produced 
by the magnetic field will be found to be small. Comparison 
of Figs. 4 and 3 shows, however, that the characteristic in 
air with magnetic field is steeper than when the field is absent. 
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Further, that the average maximum voltage when the current 


is stopping is greater with a magnetic field than without. 


Coalgas.. No Field......... .. 74° volts. 
»  .. Strong Field ...... 83: ,, 
Air ......... No Field ............ 61: ,, 
"——— Strong Field ...... Ti* 45 


Possibly this result may be explained by the fact that when 
the current is stopping, the current-carrying part of the arc 
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—being bowed—is longer, and therefore 
voltage for the same value of current. 
Pulsatang Direct-current Arcs.—Similar experiments have 
been carried out with solid carbons in air and with a copper 
mstive pole and carbon negative pole in air and coal gas, 
with the modification that a pulsating direct current was used. 
Qsillograms for the copper carbon electrodes are given in 
Fizs. 7, 8, and 9, whilst Fig. 10 shows the dynamic character- 
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istics. The effect of the introduction of the magnetic field 
has been largely to increase the divergence between the charac- 
teristic for increasing and decreasing currents. As this result, 

wever, is only based on a single experiment, too much 
weight must not be attached to it. At some future date the 
author hopes to be able to confirm this result. 


ARC IN ÁMYL ACETATE. 


In some experiments on which the author has recently been 
engaged on the production of Hertzian waves, he has used 


the oscillator of Langwitz in which aluminium electrodes are 
used in paraffin oil, and has found that the substitution of 
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amyl acetate for the paraffin oil is a considerable improve- 
ment. It therefore seemed of interest to conduct a set of 


Fic. 12.—Frequency 260 CYCLES PER SEC. 


experiments on arcs in amyl acetate between aluminium elec- 
trodes. Figs. 11 and 12 are oscillograms for the arcs on 400 
volts alternating, Fig. 11 being an arc 0°02 of a mm., and 
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Fig. 12 an arc 0'05 of a mm. in length. Their dynamic charac- 
teristics are shown in Fig. 13, as is also the characteristic for 
a small pulsating current. 
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DuppELL ARCS. 


Comparative experiments in air and coal gas were attempted 
of the Duddell arrangement of an arc (shunting a D.C. arc 
with a capacity in series with an inductance) with co per 
positive and carbon negative electrodes. Figs. 14, 15, and 16 


at 0 


Fic. 15. Fic. 16. 


9 


Fic. 14. 


are typical oscillograms obtained for coal gas. Тһе collected 
comparative results of the voltage and the various currents are 
given in Figs. 17 and 18, below which are also given the 
watt curves. “A?” refers to quantities in the capacity induct- 
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ance circuit, “B” to quantities in the arc itself. апа “С” 
to thcse of the main circuit, “D” being the voltage on the 
circuit. The above-mentioned effect will again be noticed (due 
to the introduction of coal gas), a higher value being attained 
by the voltage before the current rushes through the arc. 
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Further, it will be seen that the current in the arc itself is 
practically zero for half a cycle. 
PRopvcrioN oF REGULAR PULsaTions IN D.C. ARCS By MEANS 
OF A MAGNETIC FIELD. 
For a long time past it has been known that when a D.C. 
arc is suddenly extinguished by the application of a transverse 


abrupt shriek or wail. 


magnetic field, it goes out with what may be called an 


This fact suggested to the author that 
the current through the arc was pulsating, and so after some 


preliminary experiments the following arrangement was devised. 
The previous horizontal arrangement of carbons was used, 
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but in this case the carbons were bevelled on their upper sides 
at their extremities so that the projection of each carbon in 
a vertical plane formed an angle of 40 deg. from the horizontal. 
When an arc was struck between these at a pressure of 480 
volts. D.C., having.a non-inductive resistance in series, the 
current through the arc pulsáted with a frequency which was 
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higher the stronger the magnetic field in which it was burning. 
Oscillograms of the oscillations are given in Figs. 19, 20, 21, 
and 22 for approximate field strengths of B=80. 120, 500, and 
800 respectively, the frequencies produced being 57, 210, 1,800, 
and 4,500. These show a rapid rise in frequency with increase 
of field intensity. 

Possibly by correctly adinsting the field this action might 
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be made use of to intensify the oscillation produced in an 
oscillatory circuit connected to it, but these experiments must 
only be regarded as preliminary. It should be noted that, as 
far as the evidence in the author’s experiments goes, it was 
not possible to preserve oscillations of constant frequency for 
more than half a minute at a time. Ап examination of the 
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arc showed that on the positive pole the arc formed a number 
of separate glowing spots in a vertical plane, while the nega- 
tive electrode had a much shorter but continuously bright dine. 
This effect reversed when both poles and field were reversed. 

lt would appear that the production cf these oscillations 
can be explained simply if one considers the tendency of the 
arc to shorten together with the fact that a curved arc in 
the magnetic field will require a greater voltage for the same 
current than a straight arc. 

It is conceivable that in some forms of circuit. breakers 
havinz magnetic fields which blow out the arc that this oscil- 
latory action might be distinctly dangerous, should the strength 
ot the magnetic field not be properly proportioned. 

The author cannot conclude without expressing his sincere 
thanks to Mr. A. G. Warren—a senior student of the East 
London College—for the valuable and painstaking assistance 
he has rendered in connection with these experiments. 


A brief discussion followed. 

Мк. 5. G. Brown spoke of the difficulty in striking arcs in 
gases which had no chemical action on the electrodes, and 
desribed an apparatus consisting of an aluminium disc оп 
which a contact pressed which was shunted by a condenser and 
induction col. With. this oscillation could be produced even 
when the disc was not rotating. The action was probably ex- 
plained by the presence of aluminium oxide at the contact, 
which behaved in a manner analayous to a Nernst filament. 

рк. J. E. PrkrAvEL related some experiences with arcs in 
cual-vas, when he had found a considerable accumulation of 
graphite on the negative pole, and asked if Mr. Morris had 
studied the behaviour of high-tension arcs in compressed air. 

Mr. Morris, in the course of his reply. said that he 
attributed much of the differences in the behaviour of arcs in 


ar and coal-gas to the difference in slope of their character- 
istics. 


Mr. LEON GASTER then read a paper, which is 


given 
ша slichtly condensed form below, on 


Developments in Electric Incandescent Lamps 


HE fascinating study of the methods for converting electric 
energy into light has received during the last few years 
considerable attention at the hands of many investigators, and 
itis my object in this paper to give a short review of some 
of the most important improvements which came before my 
notice during this vear, and to exhibit the lumps mentioned. 

I will start with the improvements of the carbon filament. and 
brin: before your notice the metallised, or as it is also called, 
the vraphitised carbon filament, by the aid of which lamps are 
made consuming on an average 25 watts per candle. with a 
useful lite of about 600 hours. The earlier lamps were made 
for candle-powers from 50 c.p. upwards, but the lamps exhibited 
are of 16 c.p.. consuming only 40 watts. "The lamps are manu- 
fa tired. tor voltages varying between 100 and 130. They are sold 
under the name of the "Gem" lamp, and are now being manu- 
fatured in this country at Rugby. 

Having dealt briefly with the carbon filament. I will pass 
on to the Nernst lamp. А recent improvement consists in 
fitting the lamps with a newly designed cut-out coil of high 
resistance, and it is claimed that by the use of this coil a great 
reduction of the premature failures of filaments will be secured. 
I am exhibiting here a few of the lamps using this device. 
Several improvements remain still to be made in order that the 
lamp max light up as soon as the switch is turned on. As 
recads the etticienc y of the lamp, no very great further im- 
provement has been secured. 

Coming now to the metal filament lamps proper, I will refer 
first to the Osmium — lamp, as produced by Dr. Auer von 
Welsbach. The introduction of this lamp met with con- 
siderable success at the time as renresenting a great advance 
over the carbon filament lamp. Owing, however. to the expen 
sive nature of the metal used, and partly to the dithculty in 
manufacture, and bearing in mind the improvements which 
have since been made by the same inventor, by the use of 
tungsten. its use is now likely to be restricted to comparatively 
low voltages. 

The use of tantalum. is sufficiently well known not to require 
much explanation. It is certainly the onlv metal filament 
lamp which has met with a very great demand for the time 

ing. and proved to be a successful commercial lamp. There 
have not been, as far as T know, any particular developments 
made during this year which require to be recorded, except 
those in the direction of lengthening the life of the lamps 
when used on alternating-current circuits. The explanation of 
the reason why the life of these lamps is considerably shortened 
when used on alternating current of higher frequencies than 


The tantalum lamp is as yet only made for 
the high voltage lamp has not as yet been 
perfected or brought into the market. The next most important 
metal used in the manufacture of filaments, and with which 
much is expected to be accomplished, is certainly tungsten 
(wolfram). Several methods have been devised for preparing 
filaments by the use of this metal. One of the first methods 
was worked out by Dr. H. Kuzel, of Vienna. Ву his process 
the metal is obtained in the colloidal state by means ot an arc 
under water. The resulting paste of extremely fine metal js 
squirted into filaments, and afterwards heated in order to 
make them better conductors. The lamps аге manutactured 
in Vienna by Kremenetsky. From such tests as have been 
made it is ascertained that the lainps consume a little over 1 
watt per c.p., with a useful life of about 1,000 hours, with a 
loss of only 10 to 15 per cent. of the initial c.p. 

Another method of manufacturing tungsten filament is the 
joint invention of Dr. Alexander Just and Franz Hannaman. of 
Vienna. According to their process the carbon filament is elec- 
trically raised to a high temperature in an atmosphere of 
gaseous tungsten or molybdenum compounds. The carbon then 
becomes coated with metal, and after burning out the carbon, 
the filament appears quite homogeneous even under the micro- 
scope. By another method the metallic powder is prepared by 
chemical means mixed with an agglutinant, and squirted into: 
the form of filaments, which are then freed from carbon as 
before. Various other processes have been devised for prepar- 
ing a paste of the oxide of tungsten, which can be squirted 
in filaments and afterwards reduced. According to the Biitish 
Patent 4814 of 1907, Messrs. Siemens and Halske have devised 
a process of stamping tungsten. powder, sometimes mixed with 
another metallic powder, but without an agglutinant, in a 
tube of some metal, which is easily drawn or rolled, such as 
tantalum or iron. Then, after electrically sealing the ends, they 
subject the tube to drawing or rolling processes. Atter the com- 
pletion of the drawing process the outer skin can, if desired, be 
removed. This method obviates the necessity for the great 
care an] treatment involved in the ordinary fusing process, 
but I have not heard whether the method is actually in use. 
The diameter of some of these metal filaments is veiy small, 
Iving between 0°05 m.m. and 005 m.m. A filament yielding 
60 c.p. at 110 volts requires to be over 600 m.m. long. 
Experiments which attempt the manufacture of filaments of 
smaller diameters, such as permit the production of lamps of 
110 volts and of about 29 e.p., are in progress, and some lamps 
of such,small c.p. and even of high voltages have already 
been made on a laboratory scale, some of w hich I am showing 
here. [Two lamps ci 16 c.p.. «cnsuuing 20 watts at 100 volts 
were shown, which were made in Lendon at the Robertson Lamp 
Works.] The average life of these tungsten lamps tor the 
present can be reckoned to lie between 660 and 700 hours; some 
lamps have been burning as long as over 2.600 hours. 

The next lamp using tungsten, and which is already used 
commercially, is the ‘Osram?’ lamp, and it is the invention 
also of Dr. Auer von Welsbach. The lames аге for the 
present. manufactured by the Deutsche Gascluhhicht Gesellschatt, 
and are imported by the General Electric Co., who, 1 шй: 
stand, have decided to he ‘vin the manufacture of the same in 
this country. The lamps are тале in various sizes up to 
100 c.p., and for varying voltages, but the common type 
which is expected to be used in the near future will be intended 
for voltages lying between 100 and 130, and of 55. 50. and 100 
с.р. The lamps burn with an ethciency of 172 watts per cp., 
having a useful lite, on an average, of over 650 hours. The 
candle-power is well maintained. over the whole useful life of 
the lamp. The lamps are recommended to be burnt tor the 
present with the filament in a vertical plane, and can be equally 
well used on direct or alternating current circuits. 

The Berlin A. E.G. Co. are also manufacturing some type of 
tungsten lamps. the process for the manufacture of which has 
not been divulged, but I am able, through the kindness of 
their English. branch, to show you some of the lamps. The 
lamps are made for various voltazes; the lamp shown vields 
50 hefner c.p. at 1CO volts. Turning now to the Zircon 
Wolfram lamp, I should like to draw attention to some 
of the improvements which have been made during the 
last few months, which certainly represents a great advance 
over the lamps previously exhibited. The filaments are mounted 
on spring hooks made out of tungstemsed carbon. the hooks 
having the effect of maintaining the filaments rigid and in shape, 
whilst in service, and of preventing them from touching. also of 
allowing of a greater number of filaments in the bulb, and, 
consequentlv, of reducing their length and that of the lamp. 
The lamps can be burned in any position, and the breakage of 
filaments is considerably reduced. On account of the elasticity 
of the spring hooks, the breakage of filament in transit and in 
service has been reduced. 


50 is still wanting. 
voltages up to 125; 


224 


ELECTRICAL ENGINEERING 


Асосѕт 8, 1907. 


Another improvement over the old type of lamp is the adop- 
tion of electrical soldering of the filament to the leading in 
wires, thus doing away with the inconveniences caused by the 
use of graphite paste, which was a partial cause of the black- 
ening, the giving off gases, and the defective contacts met with 
in the previous lamps. Тһе improvement also avoids much extra 
labour, and also the danger of oxidation of the filament, if the 
paste is not very carefully burned away. The electrical solder- 
ing process takes place in the open, and an experienced operator 
can carry out the soldering of about 500 lamps daily. The 
firm of La Carriere in Paris are the inventors of this spring 
hook, and I understand that the filaments can now be mechanic- 
aly mounted in such a manner that the operators do not have 
to touch them with their fingers, thus reducing the 
number of breakages in mounting the filaments. One operator 
can mount about 500 lamps of 110 volts daily. The latest type 
of 110-volt contain only four filaments, of 0:025 mm. diameter, 
giving out 24 hefner candles, or for 220-volt 48 h. candles 
necessitating only the use of eight filaments. 

Before finally dismissing the series of lamps using tungsten, I 
should like to show you a Helton lamp, of which very little 
information is as yet available, although unauthorised extraor- 
dinary statements were made regarding the efliciency and per- 
formance of this lamp. I think I am the first to have the 
privilege of showing the lamp in this country, having obtained 
samples from the conjoint inventors, Professor Parker, of Colum- 
bia University, and Mr. Clark, during my recent visit last April 
and May to the United States. You will notice the lamp looks 
like an ordinary carbon incandescent lamp mounted in the same- 
sized bulb, and it is a 100-volt lamp, consuming 35 watts, and 
gives out 30 c.p. I have had the privilege of seeing, at 
Professor Parker's laboratory, the manufacture of the filament 
for which silicon is reduced from a gaseous form in cofnbina- 
tion with carbonaceous gases on the surface of a high resistance 
carbon core. The inventors claim that this lamp operates at 
a high temperature without the carbon and silicon uniting to 
form carborundum as might be supposed. The silicon shows 
no tendency to become molten or fluid at the temperature 
attained. The filament starts with a negative temperature co- 
efficient less than carbon, but at about a red heat the co-etficient 
changes distinctly to positive, and remains so as the tempera- 
ture is further increased. The efficiency of the lamp is claimed 
to be 12 to 1 watt per candle, or it can run even at less. 
Although a useful life between 600 and 1,000 hours is claimed, 
a proper series of life test could not be made, as there seems 
to be a difficulty in keeping the joints between the filament 
and the leading in wires in good condition. For the proper 
working of the lamp, it is essential that mercury vapour pumps 
be used for obtaining the vacuum, and great care must 
be taken in selecting the carbon core, so as to obtain homo- 
geneity and purity, otherwise the results are considerably affected. 
Experiments are now being conducted by the inventors, using 
as a core the graphitised (metallised) carbon filament, but I 
have not as yet heard with what results. The inventors are 


also experimenting with a special cement for making 
the joints, and І hear that the results are promis- 
ing. One of the characteristic features of the lamp 


is that the length of the filament need not be increased over 
the ordinary carbon lamp. The filament is very pliable, and 
there will be no difficulty (if the present defects, which are 
chietly of a mechanical character, have been overcome) in 
making lamps of low and high voltages and of reasonable c.p. 
The lamp easily stands transport, and will be iust as safe to 
handle as the ordinary carbon filament lamp of to-day. This 
is rather an important point, because one of the troubles common 
to all metal filament lamps at the present is their liability 
to breakage in transport and in handling. particularly so at the 
hands of the uninitiated consumer. The advantage to be 
derived from the use of metal filament lamps may often be 
more than counterbalanced by the expenditure for renewals of 
lamps, on account of the breakage of the filament. 

Iridium has also been used for the manufacture of lamp 
filaments. According to Gulcher's process, amorphous iridium 
is made up into a paste by the aid of an organic binding 
material. The filaments are squirted from this paste, and 
are made to glow in the air, and not in a receiver containing 
air in the diminished pressure or indifferent gases. The lamp 
is only produced for low voltages up to 24, and consumes 
between 1 to 1°5 watts per candle. Other metals, like vanadium, 
niobium, molybdenum, &c., may also be used in the future, 
but not much has been made public as yet regarding their use 
for filaments. 

During à visit which I paid to Mr. W. T. Hammer, of New 
York, one of the first assistants of Edison, and the owner of 
a wonderful collection of about 1.000 original lamps, or parts 
of incandescent lamps, showing, as he says, "the history of 
an art," I was fortunate enough to see amongst other lamps 


a few samples of Mr. Heany’s inventions, some using, I am 
given to understand, titanium íor the filament, and others 
using & metallic alloy of tungsten and titanium in a dense, 
shining, coherent state. See U.S. patents No. 839585 and 
3412546. I am given to understand that more will be heard 
about this lamp shortly. In one of Mr. Hammer's articles 
("Electric Lighting by lncandescence," see Electrical Review, 
N.Y., March 9th, 1907), he draws attention to the early work 
of Lodyguine, some time in 1897, where he suggests the 
depositing of reíractory bodies upon platinum or carbon base, 
or temporary support, which he describes under the word 
“fillet.” This using of the ‘‘fillet’’ bears resemblance to some 
of the latest developments in incandescent lamps using carbon 


. as a fillet or core. 


Having dealt briefly with the improvements made with 
incandescent metal filaments for general illumination, I should 
like to draw attention to the progress made in the use of 
vacuum tubes, and in particular wish to refer to the Moore 
Vacuum-tube method of illumination. 

Two installations have already been erected in London, one 
outside the Savoy Hotel, and another at Salisbury House. The 
Savoy installation consists of a tube 176 ft. in length, consum- 
ing 2,950 watts, using nitrogen gas for producing yellow light. 
Power factor 70 per cent. 'The Salisbury House installation 
consists of a tube 85 ft. in length, consuming 2,200 watts, 
with a power factor of 60 per cent.. A white colour is ob- 
tained by using CO,. I am quite satisfied that a useful field 
will be found for the application of this method of illumina- 
tion. The use of CO, has enabled Mr. Moore to obtain with 
his tube the nearest approach to daylight yet attained, and I 
am given to understand that colours can be matched in such 
a light with extreme accuracy. This is certainly a severe test 
for any method of lighting. 

Before closing I should like to draw attention to an American 
institution, with the work of which I was struck as being 
of extreme importance for the much needed improvement in 
lighting, and that is the work of the Engineering Department 
of the National Electric Lamp Association. Fifteen lamp- 
makers in the United States have combined for the purpose, not 
of forming a trust, but with a determined object of improving 
the quality of the lamps they are manufacturing, and thereby 
maintaining a proper and high standard. The best evidence of 
the value of this association is the fact that lamps have been 
improved during the past few years considerably, and every 
advantage to the manufacturer has been proved to be an advan- 
tage in which the purchaser has shared. Instead of each 
factory employing imperfectly trained chemists to analvse the 
chemicals which enter into the manufacture of lamp filaments, 
a well-paid and: highly skilled chemist is employed in a 
thoroughly equipped laboratory to perform this work, and sutB. 
cient resources are put at his disposal to keep on making 
proper researches, and keep abreast with the latest discoveries. 
No independent company with a capacity less than about 15 
or 20 million lamps a year could possibly afford to maintain an 
engineering organisation which should be in any way compared 
to the engineering department of the National Electric Lamp 
Association, and it is only by reason of this association that 
such an engineering organisation can exist. In passing I may 
also mention in connection with the necessity of testing incan- 
descent lamps, the beautifully equipped electric testing labora- 
tory which I visited in New York, which is so ably conducted 
by Dr. C. Sharp. This laboratory is munificently equipped for 
the purpose of testing lamps for life, candle-power, energy, 
‘consumption, &c., securing for the consumers lamps according 
to the standard specification. It is only by such a central 
organisation and well-equipped laboratory that authoritative 
and unbiassed tests could be carried out. In view of the fact 
that in this country a standard specification for carbon lamps 
has been framed, and came into force on the Ist of July, 
I hope before long that such a testing laboratory will also be 
established in this country, and will receive the proper 
support of the municipal authorities and companies supplying 
current for lighting purposes, enabling the consumers to get 
lamps of really good quality. 


The lamps referred to were handed round for examination, 
and Mr. Gaster intimated that thev would be shown in action 
at the conversazione in the Museum Buildings on Tuesday 
evening. 

Sin WILLIAM PREECE said that he had adopted metallic fila- 
ment lamps of the ‘Osram " type with success at his own house 
at Wimbledon, where he used a small transtormer to obtain the 
necessary low voltage. He had found that the saving was 
sufficient to pay for the cost of the transformer within the first 
year. 

Col. В. E. B. CROMPTON also said a few words. and remarked 
that, although in this country the supply voltage was usually 
too high for the use of metallic filaments without special 
arrangements, he thought that, as compared with other 
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countries, the voltage regulation was much better, which should 
conduce to longer life of the lamps. 


Prof. E. C. Coker then read a paper on 


The New Engineering Laboratory at the City and 


Guilds of London Institute, Finsbury 


Pror. E. С. Coxer recalled that about twenty-five years had 
elapsed since the City and Guilds of London established a 
technical college at Finsbury for the education of young elec- 
trical and mechanical engineers and chemists by courses of 
lectures and laboratory instruction, and remarked that it was 
not too much to say that its methods have proved highly suc- 
cessful in the training of many thousands of young engineers 
and chemists during its quarter of a century's existence. 

A very interesting part of the equipment is the laboratory of 
applied mechanics, established by Professor Perry, embodying 
many novel features, which have since become so well known 
and widely adopted. For some years the need of further expan- 
sion in the Department of Mechanical Engineering has been 
severely felt, especially as the growth of the work has neces- 
sitated part of the instruction being given in warehouses tem- 
porarily fitted up for drawing-office and laboratory instruction, 
and, with their accustomed liberality, the City Companies, aided 
by the generosity of a private donor, provided a large sum of 
money for the erection of a new wing sufficiently large to 
house all the various courses under one roof, 
and with greatly improved means for carry- 
ing on their work. 

The general scheme for the mechanical en- - 
gineering department comprised the building 
f an engineering laboratory, drawing-offices, 
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which the principal considerations were to 
povide an equipment allowing students to 
mıke experiments covering a wide field of 
engineering by means of apparatus and 
machinery of moderate dimensions, so that 
students, with some preliminary training, 
can carry on experiments without excessive 
supervision, and at a small cost for running 
expenses. 

The main laboratory, situated on the base- 
ment floor, is shown in the accompanying 
plan, and is a large well-lighted room about 
100 ft. long on one side and 80 ft. long on 
the other, and 45 ft. wide. The longer side 
is covered by a sloping.glass reof, and on 
the other side are windows facing an open 
space. 

The western main wall of the building, above the basement 
floor, is supported on steel columns, and as the long narrow 
space between the boundary wall and the columns seemed most 
sutable for the hydraulic portion of the equipment, a long 
channel was accordingly built into the floor, with a space at 
one end for a hydraulic-pressure cylinder, and at the other end 
a sump or tank was provided. The water is discharged into this 
tank and measured, and is afterwards pumped into a high-level 
tank for distribution anew. The main channel is of cast iron, 
80 ft. long, and of square section, 2-ft. side; its upper edges 
are flush with the floor, and at suitable intervals along it there 
are side pits for convenience in making measurements. The 
channel has a loose end section to enable various forms of weirs 
and notches to be inserted, and at this point a weir pit is pro- 
vided to house hook-gauges, float-chambers, and the like, in a 
convenient position for observation. The various hydraulic 
machines are so disposed that, when occasion requires, the whole 
length of the channel can be utilised for experiments, such as, for 
example, the resistance for bodies towed through water, experi- 
ments on submerged dams. wave-motion, and the like. In 
addition to the main channel there is a small subsidiary channel 
with a steep slope, so that water from any source can be drained 
into the sump without disturbing the main channel; and on the 
opposite side, and parallel to this, is a 9-in. drain-pipe, with 
three openings in the floor to serve the same purpose. 

While the flow of water can be measured over a weir, the 
sump provides an independent measurement of volume. It con- 
sists of a cast-iron tank, 10 ft. wide, 7 ft. broad, and 7 ft. deep, 
with its base 11 ft. below the laboratory floor. It is divided 
into six equal tanks by one longitudinal partition and two cross- 
partitions, and these are arranged so that any number from one 
to six can be utilised according to the water to be measured. 
Incidentally, these partitions serve to stay the tank against the 
earth pressure from one of the main walls of the building 
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a few feet away. All the water collecting in this sump can be 
raised by a high-lift centrifugal pump, driven by a direct-current 
motor coupled to it. This pump is of the Mather-Reynolds type, 
and is capable of lifting 200 gallons of water per minute against 
a head of 90 ft. The water rises in a 5-in. main to a roof-tank 
of 5,000 gallons capacity, 75 ft. above floor-level, and a similar 
5-in. falling main leads to the laboratory, where branches are 
provided to the turbines and other hydraulic machines. The 
usual overflow-pipes and float-gauges are provided, and an index 
board in the laboratory is fixed so that the water-level in the 
upper tank can be read by a student standing at the centrifugal 
pump switchboard. | 

A 4-in. main, running the whole length of the laboratory, con- 
veys water to a specially designed pressure-cylinder, 12 ft. high 
and 30 in. in diameter, for use in experiments on jets, impact 
of water on vanes, and the like. A short length of the 4-in. 
main is provided with flanged connections, so that a Venturi 
meter can be inserted to measure the flow of water in this main. 
At present this meter is being used in the main channel by bolting 
two wooden partitions to it, so that all the water coming down 
the channel must pass through the meter; the joints between 
the partitions and the channel walls are made by bicycle tubing 
laid in grooves and inflated in the usual manner. 

The turbine installation comprises an inward-flow machine of 
the pressure type, designed for a maximum flow of 200 gallons 
per minute, and also an outward-flow Girard turbine of about 
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the same capacity. Both machines are fitted with hydraulic 
govenors and discharge into the main channel. The equipment 
also comprises a three-cylinder hydraulic engine of the Brother- 
hood type, driven by a Worthington pump, which latter is cap- 
able of delivering 12 gallons of water per minute at 1,000 lb. 
pressure per square inch. 

The equipment for experimental work on heat-engines consists 
of a representative set of machines, arranged as far as possible 
along one side of the laboratory, as shown on the block plan. 

An overhead crane runs nearly the whole length of this side, 
and is capable of lifting a load of 50 cwt., and delivering it to 
a lathe at one end, so that any ordinary repairs сап be effected 
with ease and despatch. 

The engines already installed comprise a 12 h.p. gas-engine, 
made by the National Gas-Engine Company, with special thermo- 
meter pockets in the cylinder walls, and arrangements for releas- 
ing and shutting down the valves at any moment. The engine 
is fitted for work with both town and producer gas, and a 
Dowson gas-producer has been installed in the heating-apparatus 
room, just outside the main laboratory. 

A 6 h.p. oil-engine, made by the National Gas-Engine Com- 
pany, is of their standard pattern, with similar thermometer 
pockets to those on the gas-engine. 

A refrigerator plant, made by the Linde British Refrigerating 
Company, Lid., is arranged to work with either carbonic acid 
or ammonia by using interchangeable cylinders, and the power 
to drive the compressing pump is provided by a direct-current 


motor connected to the main shaft by a worm gear. 


A small vertical steam-engine, a Worthington steam-pump, a 
pulsometer pump, and a Rider hot.air engine are also included, 
and spaces are provided for an experimental reciprocating engine 
of compound or triple-expansion type, and a steam turbine, which 
may be installed later. 


An air-compressor, of compound type, made by Brotherhood, 
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is provided, and is capable of compressing 65 cubic feet of free 
air per minute to any pressure between 50 lb. and 200 lb. pres- 
sure per square inch. It is driven by a direct-current motor, 
and has special devices fitted to it for experimental work. 

The space near the door is occupied by a pair of testing-beds, 
6 ft. by 5 ft., arranged so that any machine of small size can be 
accommodated on either bed, while, should the machine prove too 
large for one of them, it can be placed across and secured to 
both. To ensure correct alignment, both beds rest on a steel 
grillage embedded in the concrete bases. The portion of these 
beds between the hydraulic equipment and the steam-engine 
equipment will, it is believed, prove of great convenience in test- 
ing any machine which may be available for a short period only. 
One bed is at present occupied by a petrol-motor, which "orms 
part of the equipment. | 

The remaining part of the space is at present occupied by some 
fine valve-rears, designed for experimental work by Professor 
Dalby, and there is a small instrument-shop for repairs, con- 
taining two lathes, a shaper, a sensitive drill, and other small 
tools. 

The new drawing-otfice is immediately over the main labora- 
tory, and provides accommodation for 100 students. The lec- 
ture-room, on the top floor, seats about 100 students. 

The workshops have been entirely remodelled, and nearly all 
the old machines have been replaced by new ones. This part 
of the equipment now comprises several modern lathes, a radial! 
drilling and Boring machine, a side planer, а milling machine, 
a screwing machine, and other tools. <All these are driven by 
a three-phase motor, bolted to the ceiling joists. The paper was 
illustrated by a number of lantern views. 


Mr. CHARLES HawkEsLEY made a few appreciative remarks 
mainly on the hydraulic testing apparatus, and Pror. HUDSON 
BrAnE praised the well-thought-out scheme of the equipment, 
and considered that the provision of a number of small 
machines of different types was much better than a few large 
machines. 


The subjects for discussion in Section A, which had 
a very full programme, were for the most part not 
intimately connected with electrical matters, although 
several of the discussions were of an animated and 
interesting nature. A short abstract is given below cf 
a paper read at their meeting by Sir OLIVER LODGE, on 


The Density of the Ether 


The theory that an electric charge must possess the equivalent 
of inertia was clearly established by J. J. Thomson in the 
"Phil. Mag." for April, 1881. The discovery of masses 
smaller than atoms was made experimentally by J. J. Thomson, 
and communicated to Section A at Dover in 1889. The thesis 
that the corpuscles so discovered consisted wholly of electric 
charges was sustained by many people, and was clinched by the 
experiments of Kaufmann in 1902. The concentration of the 
оте charge, required to give the observed corpuscular inertia, 
can be easily calculated; and consequently the size of the elec- 
tric nucleus, or electron, is known. The old perception that a 
magnetic field is kinetic has been developed by Kelvin, Heavi- 
side, FitzGerald, Hicks, and Larmor, most of whom have treated 
it as a flow along magnetie lines; though it may also, perhaps 
equally well, be regarded as a flow perpendicular to them and 
along the Poynting vector. The former doctrine is sustained 
by Larmor, as in accordance with the principle of Least Action, 
and with the absolutely stationary character of the ether as a 
whole; the latter view appears to be more consistent with the 
theories of J. J. Thomson. A charge in motion is well known 
to be surrounded by a magnetic field; and the energy of the 
motion can be expressed in terms of the energy of this con- 
ccmitant field—which, again, must be accounted as the kinetic 
energy of ethereous flow. 

Putting these things together, and considering the ether as 
essentially incompressible—on the strength of the Cavendish 
electric experiment, the facts of gravitation, and the general 
idea of a connecting continuous medium--the author reckons 
that to deal with the ether dynamically it must be treated as 
having a density of the order 10'^ grammes per cubic centi- 
metre. The existence of transverse waves in the interior of 
a fluid can only be explained on gyrostatic principles, ie., by 
the kinetic or rotational elasticity of Lord Kelvin. And the 
internal circulatory speed of the intrinsie motion of such a 
fluid must be comparable with the velocity with which such 
waves are transmitted. It follows that the intrinsic or con- 
stitutional vortex energy of the ether must be of the order 
10" eres per cubic centimetre. Thus every cubic. millimetre of 
the universal ether of space must possess the equivalent. of a 
thousand tons, and every part of it must be squirming internally 
with the velocity of licht. 


Electrical Standards 


At the conclusion of this meeting the report of the 
Committee on Electrical Standards was presented. 


The committee consisted of Lord Rayleigh (Chairman), Dr. 
R. T. Glazebrook (Secretary), Lord Kelvin, Professors W. E. 
Ayrton, J. Perry, W. G. Adams, and G. Carey Foster, Sir 
Oliver J. Lodge, Dr. A. Muirhead, Sir W. H. Preece, Professors 
A. Schuster, J. A. Fleming, and J. J. Thomson, Dr. W. N. 
Shaw, Dr. J. T. Bottomley, Rev. T. C. Fitzpatrick, Dr. G. 
Johnstone Stoney, Professor S. P. Thompson, Mr. J. Rennie, 
Principal E. H. Gritliths, Sir A. W. Rucker, Professor H. L. 
Callendar, and Mr. George Matthey. 


The main work during the year has been the completion of the 
work with the Ampere Balance. The final measurements confirm 
the opinion expressed in last year’s Report that ап accuracy of 
a few parts in 100,000 might be reached. It appears that the 
result is probably accurate to 1 in 50,000. Interim reports on 
the ampere balance, indicating the progress of construction, 
adjustment, and use of the instrument, have been submitted to 
the Association since 1924. The Committee report that the 
balance continues to give complete satisfaction. During the past 
year it has been much used tor determining the E. M.F. uf the 
Normal Weston Cadmium cell and the electrochemical equivalent 
of silver. In all some 71 observations have been made on a 
certain cadmium cell (No. 2), using both sets of coils on the 
balance, and 13 observations, in which one or other of the two 
sets was employed. Тһе agreement between the individual 
results obtained. with the two sets of coils is remarkable, the 
average difference from the mean amounting only to 6 parts in a 
million. The whole series of observations extended over a 
period of nineteen months (September, 1905, to April, 1907), and 
during that time the coils of the balance were reset five times. 

Only one determination out of the whole 71, and this one of 
the earliest, differs from the mean by so much as 1 part in 
59,C00. "Ihe above facts constitute important evidence of con- 
stancy in both balance and cell. In fact both current weigher 
and cell proved to be much more constant and reliable than the 
standard resistance, although the latter was very carefully made 
and annealed with a view to ensuring permanency. Expressed 
in terms of the International Ohm as realised at the National 
Physical Laboratory, and of the ampere as given by the new 
current weigher, we find that the value of CxR for the Normal 
Weston Cadmium cell is 101830. at 179 C. This assumes that 
the value of 4 at Teddington is 981719, a number probably correct 
to within 3 parts in 100.000. An uncertainty of this amount in 
g introduces a possible error of 14 parts in 100.000 in the value 
of the ampere, and, as all other probable errors are smaller in 
magnitude, it is important that a more accurate determination 
of y be made. 

To realise the volt with an accuracy approaching that of the 
ampere, as now known, it is necessary that an absolute deter- 
mination of resistance of corresponding precision be undertaken. 
Through the kindness of the Drapers’ Company of London it is 
hoved that such a determination by means of a Lorenz apparatus 
may be completed at the National Physical Laboratory before 
the end of next year. At present the uncertainty in the 
absolute value of the international ohm approximates to 4 in 
10,000. 

"ome preliminary work has also been done on the design for 
the Lorenz apparatus. The proposed design embodies new 
features of importance. 

With regard to the proposed Centerence on Electric Units 
further consideration led to the conclusion that a year's delay 
was desirable, and in consequence the meeting was postponed 
from October, 1906, to October, 1907. With a view to a pie- 
liminary agreement on the matters to be raised, correspondence 
has passed during the wear between the Secretary, acting as 
Director of the National Physical Laboratory, and the heads of 
standardising laboratories in other countries. The Conference 
will probably deal with the drawing up of an International 
Convention relative to Electric Units, which should include the 
draft of a form of law which might be adopted generallv in the 
various countries represented, and the consideration of the steps 
necessary to secure uniformity in the carrving out of the laws 
in different countries, and to arrange fcr determinations neces- 
sary for this purpose. 

In view of the importance of bringing the work of redeter- 
mining the values of the fundamental units to a satisfactory 
conclusion. the Committee recommend thot they be reappointed. 
with a grant of £50. and with the addition of the names of 
Mr. A. P. Trotter, Mr. T. Mather, F.R.S., and Mr. F. E. 
Smith; that Lord Rayleigh be Chairman, and Dr. Glazebrook 
Secretary, 

The first appendix to the report. by Mr. F. E. Syta. deals 
with the “Present Condition of the Work on Electric Units 
at the National Physical Laboratory." After referring to the 
Lorenz apparatus, mentioned above, by which determinations 
will he made of the mean observed ratio of the International 
Ohm to the absolute ohm. the appendix mentions some further 
comparisons of some of the mercury standards of the National 
Physical Laboratory, which were made in Octoher and Novem- 
ber, 1906. There appears to have been no change in any of the 
tubes which affects the resistance of the contained mercury 
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columns by as much as 1 part in 100,000. The International 
Conference on Electric Units at Charlottenburg (1905) reattirmed 
the definition of the International Ampere in terms ot the deposit 
ot silver in a silver voltameter or coulomb-meter, but expressed 
the opinion that the information before 1t was insutticient to enable 
it to. propose any alteration in the formerly accepted value for 
the ampere, or to lay down exact directions in respect to the 
silver voltameter. The Rayleigh type of voltameter has been 
used in a large number of investigations, but the researches 
ot Rodger and Watson, Richards, Kahle, and others, have shown 
that this voltameter as generally employed gives results which 
may vary as much as l part in 1.000. In the research at the 
National Physical Laboratory a reproducible type ot voltameter 
was sought, but atter making a large number of observations 
un various forms it was found that, subject to certain easily 
attained conditions, all the forms give identical results to 1 part 
in 100.000. As the Rayleigh type is the simplest to erect and 
produces the least variation in the current strength, it is pro- 
posed. that this form be specified. It is certain, though the 
complete chemistry of the silver voltameter or coloumb-meter is 
unknown, that a reproducible type can be specified, and that the 
International Ampere can be defined in terms of the deposit of 
siiver with very great accuracy, certainly to 1 part in 100,000. 

For the past five years experiments have been made at the 
National Physical Laboratory on Clark and on Weston cadmium 
ceils, and two years ago a provisional specification. of the 
vadmium cell was published. It is gratifying to know that the 
specification proved of value, for in 1906 51 cadmium cells were 
submitted for test at the National Physical Laboratory, and all 
of these were prepared on the lines of the specification. The 
‘ells were intended for commercial use, and they were packed 
with small crystals of cadmium sulphate to be more portable; 
also there was reason to believe that in some cases the mer- 
eurous sulphate had not been properly washed, and in other 
cases the solution of cadmium sulphate was slightly acid. 
Nevertheless, the Е. M.F. of these cells agreed with the N.P.L. 
cells to about 2 parts in 10,000, the N.P.L. cells having the 
ower voltage. 

In Мау, 1907, twelve Weston cadinium cells set up by Dr. Wolff 
at the National Bureau ot Standards, Washington, were com- 
fared with a number of the cells of the National Physical 
Latoratory, and a mean difference of 3 parts in 1,000,000 was 
measured. Dr. Wolff's cells were believed to have been set up 
qute independently of the N.P.L. specification. 

Further appendices give in detail proposed specifications for 
the practical application of the definition of the International 
Ampere by means of the silver voltameter, and for the prepara- 
пеп of the Weston cadmium standard cell. 


TUESDAY, AUGUST бтн. 

The first two papers before the Engineering. Section 
were devoted to questions connected with reinforced 
concrete, after which Mr. W. WonBy BEAUMONT read 
the tollowing Paper on 


The Origin and Production of Corrugation of 
Tramway Rails 


t , 


That which is known as ''corrugation"" of the surface of tram- 
«ау rails has given rise to much speculation and some investiga- 
tion concerning its cause. Although known as corrugation, it is 
hardly perceptible as of a form usually understood when so 
desribed. It consists of an approximately regular alternation 
of hard and soft, or of Tiard and less hard, patches of the sur- 
face rolled by the tramcar wheels. The surface of the hard 
patches is very slightly higher than the general surface, but it 
becomes sufliciently so to declare its existence by the noise made 
by the tramcar wheels. 

Corrugation declares itself variously as to time of its appear- 
ance after à rail is first used, as to position of rail, and somewhat 
‘ifferently in different towns, but it has become general since 
the introduction of electrically-propelled tramcars, and particu- 
larly the latter-day heavy cars. It is the cause of considerable 
annoyance, and considerable expense is incurred in grinding 
down the raised hard prominences by emery grinding blocks. 

Many papers have been written upon this corrugation, offering 
almost as many suggestions and speculations as to its origin. 

Although the physical and mechanical conditions involved in 
the origin of corrugation may be said to be somewhat complex, 
the mode of operation of the causes is simple, and for an 
explanation, simple phenomena ot known recurrence and adapta- 
ton in engineering works may be appealed to for this purpose, 
and for some of these the author may refer to a paper he read 
betore Nection G at Liverpool on ‘The Causes of Fracture of 
Railway Rails." ''When a piece of cold iron or steel is sub- 
jected to pressure exceeding the limit of elastic compression by 
a rolling or hammering action, or by both these combined, the 
result is spreading of the material and general change of the 
‘mensions. Generally the material thus changed in form suffers 
mrmanently no greater stresses than those within its elastic 
liit of compression or extension. When, however, the material 


is not free to Ном or change its form in the direction in which 
the stresses set up would act, the effect of continued work done 
on the surface is the growth of compressive stress exceeding 
elastic resistance. 

“Іа the case of railway rails the freedom for the flow of the 
material is very limited, especially when considered with refer- 
ence to the rolling and hammering media and the surface con- 
tact between rails and wheels. Hardening of the surface takes 
place, and destructive compression of the :urface material is set 
up. If the matermls be cast iron, the destructive compression 
causes crumbling of the superficial parts and the consequeat 
relief of the material immediately below it from stress beyond 
that of elastic compression; but when the material is that of 
steel rails the stress accumulates, the upper part near the sur. 
face being under intense compression, differentiating from a 
maximum at the surface.” 

The repeated running of the heavily-laden tramway wheel 
over the rail does thus gradually compress the surface of the 
crown of the rail. Of this stress transversely the material re- 
lieves itself partially by the detrusion at the edges of the rail, 
where it forms a lip both on the outside and the groove side. 
This lip remains on the outside of the rail, but is worn off on 
the inside by the wheel flange. In ‘the longitudinal direction 
the stresses arising from the compression of the surface material 
are not thus relieved, and the result is the formation of an 
extremely hard surface in patches of various shapes and lengths. 
Sometimes this hard surface 15 continuous, with but slight 
breaks of intermediate slightly roughened surface. In many 
places the surface between the hard bright patches is pitted 
with various degrees of coarseness of pitting. Where the bright 
hard patches alternate with an approach to regularity with the 
dull and rougher surface patches, the result is known as corru- 
gation. — This character of surface may be found on every 
heavily-worked tramway under conditions of such impartial con- 
trariety that it may be ascribed to conditions of origin which 
are general. "They are found in straight level lines and on 
straight gradients. 'lhey are found on curves, and especially 
on curves of moderate and large radii, and they generally appear 
soonest on the outer rail of a curve. 

The author offers the following, then, as an explanation of 
the origin and production of the corrugation of tramway rails :— 

l. The compression of the material of the table of the rail 
by the tramcar wheels; cold rolling. 

2. The microscopic deformation of the surface of the rail on 
the small area of contact between wheel and rail, that de- 
formation being attended by a depression under the wheel. 

à. That the material of the surface in front of the wheel and 
th» depression recurrently forms a slight ridge, over which 
the wheel mounts. 

4. That the area of contact between wheel and ridge is 
minute, and the pressure, therefore, very great per unit of 
area, and hence the severe pressing of the ridge into the 
material of the rail table and its hardening or its crushing. 

5. That the distance between each ridge thus formed by the 
rolling wheel will vary slightly with the strength, hardness, 
and toughness of the rail, and with the speed of the car 
wheels. 

6. That the originating ridge forming the incipient hard 
patch is added to on the formative or rear side, thus gradually 
extending from a mere transverse line to an area of increasing 
length. 

7. That the hard patch thus formed for a time resists the 
destructive deformation by the wheel, but that it increases the 
rate of local side detrusion, and that the extruded material 1s 
in some positions of the rail worn off by the flanges of the 
wheels, which are thereby pushed laterally against the other 
side of the rail yroove, and make more or less distinctive marks 
thereon. 

8. That a steel rail loses a large part, if not most, of its 
weight in wear by the separation of the compressed and 
crushed. surface by minute exfoliation, the surface film ex- 
ceeding the dimensions of the sub-surface, and separating itself 
by disintegration, flaking, or crumbling as shown by pitting. 

9. That this disintegration of the surface partially relieves 
the surface film of the destructively compressed parts and 
the sub-surface of the corresponding tension. 

10. That the hard bright patches depend for their duration 
upon the strength of their supporting materials, and in many 
cases should disappear, though they reappear in different 
position. 

ll. That the appearance of the hard patches on the outer 
curves of some lines where none appear on other of the rails 
of the same line is due to the heeling over of the cars on the 
curve and the extra weight thereby put on the outer wheels. 

12. That it is possible that the final passes of some rails 
through the rolls at a D D low temperature may pro- 
duce a condition in the ral conducive of initiation of cor- 
rugation, and thus accessory before the rail is laid. 

13. That there are numerous circumstances and conditions in 
the working life of a tramway rail which produce great con- 
trarietv in results, including (a) its correct laying, which 
causes a greater or lesser width of the table to present itself to 
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the wheel tread; (b) the grinding slip of the propelling wheels 
on one side of the car affected by the condition of the rail 
surface and by the heavier load on the outer rails on curves 
causing or permitting the wheels on the inner rails to slip; 
(c) the speed of the cars; (d) the character of the dirt and 
grit on the rails, the constitution of the rail, &c. 

The remedy appears to be: (e) lighter cars; (f) harder rails; 
(д) moderate speeds. 

Some excellent examples of the corrugation in numerous stages 
of production, with long, short, narrow, wide, somewhat ir- 
regular, extremely irregular, and other illustrations of the vaga- 
rial appearance of the disease may be seen on the new tramway of 
the London County Council on the Thames Embankment between 
Blackfriars Bridge and the Temple Gardens. 


The discussion was opened by Cor. R. E. B. Crompton, who 
thought it was very difficult to assien one definite cause to the 
phenomenon of rail corrugation.. The trouble had come into 
special prominence in connection with electric tramways and 
railways, but had been known for many years on steam lines 
both in this country and also to a large extent on metre gauge 
railways in India under the name of ‘‘roaring rails." He 
thought it was significant that the trouble had not occurred 
on the Darjeeling 18-in. gauge railway, and attributed this to 
the fact that in this case one wheel was mounted loose on each 
axle on account of the very sharp curves. This confirmed his 
own opinion that the main cause of corrugation was due to 
unequal slip of the wheels. The driving contact was more 
effective on the ridge, but the s!ip was more on the depressions, 
and thus corrugations. when once initiated, were soon deepened. 
The causes mentioned by Mr. Beaumont were, no doubt, con- 
tributory, but he was inclined to think that the main cause had 
been missed in the paper. The most effective remedy seemed to 
be aaron rails. А similar action might be noticed on ordinary 
roads. 

Mr. A. R. Sennett thought that local conditions had much 
to do with the result, and stigmatised the practice of mounting 
both wheels rigidly on the axle as brutal. He regarded corruga- 
tion as being due to a sort of cumulative effect of intermittent 
slipping. 

Mr. CHARLES HawxESLEY asked whether it had been noticed 
that the first hollow of a series of corrugations occurred at a 
rail joint. 

Pror. SinLvaNus 'THowrsoN said that they must look for a 
periodic cause to explain a periodic effect. He suggested that 
the period of the corrugations was probably that of: the free 
swing of the twisted axle, and likened the effect to the action 
of a bow on a violin string. He had also noticed corrugations 
on ordinary roads. 

Mr. Worsy Beaumont, in reply, explained road corrugations 
by the rolling up of a mound in front of the wheel, which was 
afterwards passed over, and then the process repeated. He did 
not agree that unequal slip was the cause of rail corrugation, 
as, if so, it would not occur on long, straight stretches of track 
unless due to differences in wheel diameter, and then the period 
of the corrugations would be much greater. In answer to Mr. 
Hawkesley, great damage was done to rails at the joints, but 
corrugations did not start from them. 


A Paper was then read by Mr. Н. I. BRAKENBURY on 


Modern Machinery and its Future Developments. 


Mr. Brakenbury's Paper was chiefly devoted to giving an 
account of the factors which have tended to make machine tools 
develop on certain lines, and to showing that there were forces 
now at work which might considerably alter our views and 
ideas as to the value of certain classes of machinery. ln 
dealing with the etticiency of automatic turning machines com- 
pared with those worked by hand, he gave a number of curves 
of costs, taking into account wages, rate of output, cost of 
machine, cost of tools and setting up, and cost of material. 
The conclusion was that automatic machines show a saving 
when the capital cost is not more than £250 each. After this 
figure a loss is shown, which increases very rapidly. He thought 
that the large automatic macbine was a creation of the past, and 
that the future would bring no further development in this 
direction. The simple automatic machines of small size were 
of the greatest value. The complicated machines for work re- 
quiring many short operations were not economical. The use of 
large expensive turret lathes is for finishing work of a compli- 
cated nature or form requiring a considerable variety of tools. 
The mechanical features of two designs of lathe were then 
considered in some detail. Passing on to grinding machinery, 
Mr. Brakenbury spoke of the great improvements which had 
been made in the direction of increased speed of removing 
material, but said that he did not think that finality had yet 
been reached. He referred to a new feature which was being 
introduced in the form of an automatic sizing arrangement, 
which automatically changed the feed from roughing to finish- 
ing. and knocked out the feed when the finished side had been 
obtained quite independently of the wear of the wheel. Another 


tool to which he thought there was a great future was the 
screw milling machine. 


The Paper down for reading at this meeting by Dr. 
C. V. Drysdale, on resistance coils and their compar- 
ison, was not read, but Dr. Drysdale intimated that it 
would be published at a future date. 

In the afternoon the members of the Engineering 
Section paid a visit to the Leicester Corporation Gas 
and Electric Lighting Station, and the evening was 
pleasantly spent at a conversazione given by the 
Leicester Literary and Philosophical Society, in the 
Museum Buildings. A loggia had been specially con- 
structed for the occasion in the form of a temporary 
rectangular cloister, and illuminations of a most effec- 
tive form were provided by large numbers of incan- 
descent lamps in the trees, in the centre. 


WEDNESDAY, AUGUST ттн. 


The Papers in the Engineering Section were for the 
most part connected with hydraulic working. The 
first of these was by Mr. R. S. BALL on 


Notes on the Governing of Hydraulic Turbines 


This paper dealt with the problems involved in the speed con- 
trol of hydraulic turbines for the range of head of 2 to 3,018 
feet, under which turbines are at work throughout the world, 
and was particularly intended to apply to hydro-electric installa- 
tions. All hydraulic regulators may be divided into two classes 
as follows :— 

(1) Disengagement governors (mechanical), which come into 
action when an assigned departure from the normal speed is 
attained, being otherwise out of gear with the gate-controlling 
mechanism. 

(2) Continuous governors (mechanical and hydraulic), which 
are always connected to the gate-controling mechanism and 
which begin to operate through the mechanism upon the gate 
at the moment the speed rises or falls from the normal. 

Mechanical governors are of many kinds, such as the Hart- 
ford, Gilkes, Replogle, and others described in the paper, all 
of which operate upon the controlling gates through a systein 
of gearing or mechanism actuated by the pendulum governor. 
The power to drive these governors is taken from the turbine 
usually, but is also sometimes obtained from an independent 
source, as in a large hydro-electric installation. Hydraulic 
governors are so called because water or vil under pressure is 
employed in closed cylinders to actuate the gates, the valves 
being controlled by the pendulum governor. These governors 
take various forms, such as the Bell, Gilkes, and Escher Wyss, 
according to the tvpe of wheel they are set to control. Where 
the hydrostatic pressure is sufficient it is used directly in the 
hydraulic cylinders, but for turbines working under low falls 
auxiliary oil pumps are used to provide the necessary pressure 
for actuating the water gates. There are three forms of gate 
to which governing mechanism is applied : (1) moveable turbine 
vanes; (2) a circular gate between the runners and the guide 
vanes; (J) nozzles such as are used for Pelton wheels and other 
impulse turbines acting under high heads. 

The function of the fly-wheel, as distinguished from the 
governor, was discussed, the former being a mode of keeping 
the angular acceleration low when the balance is upset between 
the driving torque and the resistances opposed to it, while the 
latter is intended to re-adjust the balance. "The cyclic variations 
of angular velocity encountered with some forms of heat engine, 
especially the internal combustion engine, are absent in the 
hydraulic plant, which results in a saving in the flywheel 
capacity, though for impulse turbines it is sometimes necessary 
to increase the moment of inertia by the addition of a fly- 
wheel. The action of hydraulic governors was described and 
the paper illustrated by a number of figures and diagrams 
plotted from the results of tests. 


After this Prof. H. T. BARNES read a Paper on 


The Ice Problem in Engineering Work in Canada 


Dr. H. T. Barnes said that during the severe Canadian 
winter there was excellent opportunity for the physicist to study, 
on a grand scale, the operation of the natural laws governing 
the formation of ice in the many forms with which it is met in 
the large and often turbulent rivers. To the engineer the pro- 
blem is more serious. for the development of the vast water- 
powers of the country must include means of combating the ice 
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troubles which arise each winter. What presents itself during 
the summer months for consideration is small compared to what 
must be met during the winter months, when ice is forming 
rapidly, and ice-bridges, dams, and shoves may change the епо 
character of the levels and channels in a single night. Rivers are 
thus known to have been turned entirely out of their course into 
new channels during a winter of unusual severity, and in some 
instances the reversal of a rapid is of yearly occurrence. No 
one set of conditions may be said to hold from year to year, on 
account of the variation in the severity of the winters. There- 
fore, before an engineering scheme is carried out, a careful study 
is usually made of neighbouring conditions, previous summer 
and winter levels, and deductions made from a consideration of 
native traditions over an extended region round about. 

In general, three kinds of ice are distinguished, and present 
characteristics brought about by their method of production. 
Surface or sheet ice forms over the surface of quiet lakes or 
rivers, and is desirable or not, depending on the particular 
conditions. Spicular-ice—or, as it is called in Canada, frazil 


Fic. 1.—I DEAL DIAGRAM OF THE THREE KINDS or ICE DISTIN- 
GUISHED IN CANADIAN’ Rivers: SURFACE, FRAZIL, AND 
ANCHOR-IcE. 


ie—is formed by surface agitation in the more turbulent rivers 
and in waterfalls, and accumulates in great quantities in the 
queter waters. It is this forin of ice which gives the most 
trouble in hydraulic work. It varies in size from thin plates 
to fine needle crystals, depending on the degree of agitation of 
the water. Anchor ice, or ground ice, is the most interesting, 
from the fact that it grows along the bed of a river not pro- 
tected by surface ice, and often causes considerable inconveni- 
ene when it rises in great masses, carrying up with it boulders 
and stones of considerable size. Anchor ice is formed, in the 
frst instance, by radiation of heat during a cold clear night, but 
increases to great depths by entangling and freezing large quanti- 
ties of the frazil ice carried down by the shifting currents. 

À study of the temperature conditions in the water during 
the production of these forms of ice shows that this is accom- 
panied by a small temperature depression in the water amounting 
to a few thousandths of a degree Centigrade. During the 
severe weather the water is thus thrown into a slightly super- 
cooled state, during which time the ice crystals are growing 
rapidly by continued freezing, and giving rise to the agglomerat- 
ing stage when they stick together into lumps and spongy 
masses, and adhere to the racks or to the machinery of the 
wheel-gates or turbines. So firmly does the ice freeze that it 
will interfere in a short time with the operation of the machinery, 
and cause a temporary cessation of operations. The rack-bars 
frequently become clogged with ice, and cut off entirely tne 
supply of water. Fortunately it is only a small temperature 
depression which brings about these conditions, and methods of 
artificial heat, applied about the affected spots, are found to 
effectively relieve the situation. The sun is the most powerful 
agent in preventing ice troubles, since the absorption of the 
heat rays prevent the state of supercooling. At night, how- 
ever, it has been found most important to have available a 
system of steam injection, or electric heating, which can be 
teadily applied about the machinery, in order to prevent it 
from becoming supercooled. It is not found necessary to warm 
the entire volume of water passing through, which would be 
very costly and difficult; but by applying the heat in the racks 
or wheel-cases, or blowing steam about the affected parts, the 
ke is prevented from gaining a foothold. The ice is as effective 
аз so much water in producing a head : hence the necessity of 
Rssing it through, and not allowing it to freeze to the metal 
surfaces of the machinery. 

In places where the steam-injection system is installed, no 
trouble is experienced, even in the most severe weather; thus 


completely demonstrating the feasibility of coping with a situa- 
tion which, for many years, has been regarded as involving 
inevitable interruption to the continuous operation of the plant. 

The hanging dams of frazil ice accumulate in great quantity 
under the surface ice, and tend to produce a uniform flow of 
water throughout the spaces under the ice. Thus, in the quieter 
spots, larger masses accumulate. In this way the under surface 
of the masses is found to follow more or less completely the 
contour of the bed of the river. In some parts of the St. Law- 
rence thicknesses 80 ft. deep have been measured by a sounding 
rod let down through the spongy accumulations through an open- 
ing in the surface ice. 

Anchor ice grows in large quantities during the severe weather, 
not only by radiation, but by the general adhesive properties 
of the frazil ice during the time in which the water is in a 


supercooled condition. Open portions of the St. Lawrence are 


observed to rise, during cold weather, several feet, owing to 
the accumulation of ice on the bottom. This accumulation is 
not without benefit to power-users while it lasts, for it is prob- 
ably the most effective agent in clearing the water from frazi! 
ice that is known. Shooting up in long needle crystals through 
the water, taking arborescent forms, it attaches and filters a 
great deal of the fine floating ice swept down by currents. 1% 
is a matter of comment amongst power-users that there is less 
fear from ice-troubles during prolonged cold weather than when 
the weather is intermittently warm and cold, a condition which 
keeps the bottom fairly clear of anchor ice. 

By the use of an electrical thermometer it has been shown at 
a portion of the Lachine Rapids, which is always open in the 
severest weather, that neither by day nor night does the tem- 
perature of the water sink as much as a hundredth of a degree 
Centigrade below the freezing point. A close relationship was 
found to hold between the formation and disintegration of ice 
and the temperature of the water. 

A view was shown of the intake of a power-house on ,the 
Ottawa River, choked with masses of frazil ice. Men are 'em- 
ployed to scrape the ice away from the bars, in order to allow 
sufficient water to pass. The ice extends far down in the water, 
and is raked up. In this example the racks, having been tem- 
porarily closed with ice, the water had risen several feet. A 
system of steam pipes is provided along the racks, over which а 
heavy lagging of tarred paper and lumber is placed. This 
method of artificial warming prevents the ice from freezing to 
the bars, and it may therefore be easily scraped off, and the 
rack-bars kept open. 

Even when this is done, however, the frazil ice may accumu- 
late and freeze in the wheel-pits. 

Once the ice gains a foothold on the metal surface of the 
machinery, it does not take long for it to accumulate and cause 
a serious falling off, or a complete stoppage, of the wheels. It 
has now been found possible to prevent this by passing a steam- 
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Fic. 2.— AGRUM SHOWING METHOD ОЕ STEAM INJECTION INTO 
WHEEL-CASES TO PREVENT FRAZiL-ICE FROM STICKING TO 
THE METAL. 


pipe into the wheel-case, and blowing steam into the water when- 
ever the ice shows a sign of sticking (see Fig. 2). It is not 
often that this is necessary, but chiefly at night or when the 
sun is not shining. A turbine, losing capacity, is found to pick 
up its load within five minutes of turning on the' steam, and 
occasional injections of steam during a severely cold night are 
found to have beneficial results. 

Many of the Canadian rivers, such as the St. Lawrence, are 
subject to winter floods, occasioned by the accumulation of frazil 
and disintegrated anchor ice. Wherever a stretch of open water 
intervenes, an immense quantity of frazil ice is produced, and is 
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carried down with the currents far under the surface ice covering 
the quieter portions. Large hanging dams of ice are thus pro- 
duced, which frequently so reduce the available water-way as 
to cause the waters to rise until sufficient head is produced to 
deliver an effective blow at the obstruction, and clear a passage 
way again for the river in its downward course. There is evi- 
dence to show, by the character of old river-channels, that some 
rivers have been completely turned from their course to find 
new ones. That this might be accomplished during a winter of 
great severity, by an ice-bridge or jam, seems perfectly evident, 
when the tremendous upheavals are witnessed which take place 
at various points on a river like the 5t. Lawrence. 

All these conditions must be consideied in the location of a 
power company, and great care must be exercised. When works 
are supplied by water from a river completely frozen over. little 
trouble is ever experienced. The most effective prevention to 
"the formation of both frazil and anchor ісе is the protection 
afforded by a surface sheet. When a power-house is located at 
the foot of rapids, or at the head of a rapid with open water 
above, means are taken to construct a head-race of sufficient 
magnitude to serve as a settling basin for the ice drawn in. 
Much of the ice is deflected at the head of such a channel by the 
construction of booms or crib-work. Even in this case, a large 
staff of men may have to be employed to cut channels through 
the ice of the head-race to allow of sufficient water for the tur- 
bines. In cases where a channel to a power-house is fed from 
rapids, the growth of surface ice over the channel is often a 
disadvantage, and artificial means are employed to keep the 
channel open. The frazil ice which passes under the booms is 
passed along as quickly as possible, and handled by artificial 
heat at the wheel-house. 

So many and varied are the problems to һе met, not only 


HIGH TENSION 


IGH-TENSION transmission formed the subjeet 

of a special meeting of the American Institute 
of Electrical Engineers held at Chicago, at which five 
papers bearing on different points in connection with 
this subject were read and discussed. The first two 
papers compared :— 


The Relative Advantages of Single-phase and Three- 
phase Transformers. 


Mr. H. W. Tosey pointed out that where the plant is fairly 
large, the saving in cost introduced by installing three- 
phase units makes possible the providing an extra trans; 
former for reserve. Moreover, if no reserve is avail- 
able, it is possible ir, the case of shell-tvpe transformers at least 
to take an injured phase out of commission and operate the 
remaining two phases ìo open delta until the necessary repairs 
can be made. This is done by means of an arrangement recently 
announced. in which both primary and secondary windings of the 
injured phase are cut out and short-circuited on themselves. As 
mentioned, this method applies only to shell-type transformers 
connected delta, primary and secondary. 

As to initial cost, the three-phase transformer has a distinct 
advantage. In addition to the initial cost there is also a saving 
in material and labour incurred in connecting up the transformer 
for service. For installation the total amount of cable required 
is less, the connections are simpler and consequent danger of 
error less with the three-phase transformer than with several 
one-phase transformers. The expense of isolating compartments 
is also much reduced. A saving of at least 50 per cent. can he 
attained in floor space with the three-phase, and usually its 
height is somewhat less than that of the one-phase unit. As 
regards regulation, neither system can claim an advantace. In 
the question of handling the choice would be in favour of one- 
phase units on account of their decreased weight and dimensions. 

The author summed up his conclusions as follows :— Where 
the plant ts of small or medium size, the facilities for handling 
limited and the floor space not an important feature, groups of 
one-phase transformers would, without doubt, be adopted. For 
large plants, however, having ample facilities for handling, and 
particularly ‘where floor space is a question of importance, the 
three-phase type would be most suitable. 

The author of the second paper, Mr. J. S. Peck. said that 
a three-phase transformer should always be cheaper to manu- 
facture than three one-phase transformers of the same total 
output; for by combining one-phase units into a three-phase 
unit there results a considerable saving in active material due 


from the varying conditions of locality, but also from the varia- 
tion in the severity of the winters in any one locality, that it 
is only by a generai studv of the laws governing the formation of 
ice that means may be found to cope with the situation. It may 
safely he said, however, that the ice problem in Canada is no 
bar to the future development of her vast water-powers. 

The paper was illustrated by a number of lantern slides. 


A Paper was read at the same meeting by Mr. JOHN 
F. Brooks on 


A Machine for Weighing the Forces on a Cutting 
Tool 


The object of the machine is to measure the three co-ordinate 
components of the force on a cutting tool while in the act of 
cutting metals. The tool, fixed in a holder, forms part of a 
simple lever carried by a thin diaphragm of steel. This device 
gives a universal frictionless pivot when used for very small 
displacements. The location of the lever is effected by means of 
electrical contacts in circuit with telephone receivers. Weights 
are used to balance the torces. The apparatus is capable of 
measuring maximum, minimum, as well as mean values. The 
position of the centre of pressure may be found by two or 
more experiments. The paper was illustrated by diagrams, 
showing the values of the forces on tools with cutting angles of 
65° and 70° when cutting cast iron and mild steel, with small 
cuts at moderate speeds. 


Next vear's meeting will be held in Dublin, under 
the Presideney of Prof. Francis Darwin, and the meet- 
ing for 1909 will be held at Winnipeg. 


TRANSMISSION 


to the magnetic phase relations. Also there is only one con- 
taining case, one set of end-frames, one cooling system, &с., 
to be provided for the three-phase unit. "There is always less 
labour cost in manufacturing one large unit than there is in 
manufacturing several smaller units for the same total output. 
Since there is less active material in the three-phase transformer 
than in the one-phase group, the loss at the same densities will 
be less, and therefore the efticiencies higher, consequently the 
total radiating surface required may be less. On the question of 
spares, it is obvious that a spare three-phase unit will cost con- 
siderably more than a one-phase unit of one-third the capacity. 
This may be of some importance where there is but one three- 
phase unit, but it will be found that in many cases the cost of 
two three-phase transformers witha total capacity of 200 per cent. 
will be but little more than that of four one-phase transformers 
having a total output of 155 per cent. 

When three one-phase transformers are connected in delta on 
both high and low-tension windings, one of the three may fail 
and be cut out, and the remaining ones will continue to carry 
about two-thirds the total load without overheating. With the 
star connection on either winding this cannot be done. A 
three-phase core-type transformer cannot be operated with a 
short-circuit on any phase. The three-phase shell-type trans- 
former may be operated, however, with a short-circuit on one- 
phase, provided both windings are in delta; but while this may 
be used as a temporary expedient for carrying partial loads, the 
whole transformer must. be removed eventually for repairs. 

With three one-phase units it is probable that in the event of 
breakdown in one, it will be cut out before the others are 
damaged. With a three-phase unit, where the phases are so 
near together, there is the possibility that a breakdown in one 
phase may damage one or both of the others. 

In some cases it is highly desirable to use only self-cooling 
transtormers. Fifteen hundred kilowatts is approximately the 
maximum size of three-phase transformer that with present 
methods of construction can be made self-cooling. A group of 
three one-phase self-cooling transformers can be built with an 
output of two or three times this amount. Thus, if an output 
greater than 1,500 kilowatts is required, it will be necessary to 
use two three-phase transformers, a more expensive arrangement 
than three single-phase transformers. 

To sum up. it may be said that the three-phase tragsformer 
has certain real and positive advantages over the one-phase 
type, while its disadvantages are chietly those which result in 
the event of a breakdown. It was also the writer's opinion that 
a three-phase core-tvpe transformer having as good, or better, 
performance than the shell tvpe can be built for less money. 
This, together with the fact that the core type can be repaired 
so readily, makes it more desirable than the shell type. 
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The next subject to be treated was 
Enclosed Station Wiring, 


upon which a paper was read by Mr. F. O. BLACKWELL. 
_ Enclosed wiring has already become the accepted practice in 
important low-tension plants of from 2,000 to 15,000 volts, but is 
not used as generally for higher potential, where the writer 
believes it is much more important. Low-potential insulated 
cables, drawn through ducts or enclosed by split-tile or pipe 
coverings, are safe, provided care is used to cover the cable 
joints at the manholes, as a cable joint is a frequent source of 
trouble. A single-cable tunnel, or duct system, with common 
manholes, through which all the cables in a plant run the 
length of a building, is often employed, in which, if anything 
goes wrong with one cable, the entire power-house is disabled. 
Accidents of this kind might be avoided by keeping the cables 
from each unit in a conduit at a distance from other circuits, 
and laying out the wiring so that each generator can be operated 
as if it were in a separate power station. Where bare con- 
ductors are used on account of many connections, or where the 
potential is too high for insulated cables, the wires should be 
enclosed by substantial walls or barriers of brick, concrete, tile, 
or stone, with only such openings as are` necessary to get at 
insulators or connections. Covers should be provided for all 
openings. 

One of the most interesting papers, by R. P. Jackson, of which 
we give an abstract below, was on :— | 


Potential Stresses as Affected by Overhead Conductors, 


This paper is a theoretical investigation of the potehtial 
gradients and the equipotential surfaces about grounded con- 
ductors suspended in the air, and also about metallic towers 
for supporting transmission lines. It is obvious that equi- 
potential surfaces surround ali conducting material subject to 
static strain, but the position of these surfaces and the gradient 
of charge at different points are unusually difficult to 
determine. 

An example is furnished in the overhead grounded wire some- 
times used as a protection for a transmission line against 
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lightning. ‘Such a wire placed above a transmission line serves 
two purposes : First, it interposes a grounded conductor between 
the sky and the transmission line, and tends to relieve the line 
from direct strokes (the effectiveness of the grounded wire for 
this purpose will probably depend largely on its size and the 
frequency with which it is grounded); second, a much more 
frequent condition, however, is the stress due to induced 
potential between the transmission wire and ground. 

The potential at a point near an indefinitely long cylinder 
remote from other condi ctors is proportional to the logarithm of 
its distance from the centre of the cylinder. If the potential at 
the point also tends to be proportional to its distance above the 
ground its resultant potential will be the algebraic sum of the 
two. Obviously the surface of the ground is itself an equi- 


potential surface; for if it were not, current would flow from 
the points of high to those of low potential, and it would 
immediately become an equipotential surface. This fact, that 
the earth is conducting, cannot be represented mathematically, 
so it is necessary to assume an image of a charged object the 
same distance below the earth's surface as the real object is 
above, and that its charge is always of opposite sign. The 
surface of the earth then becomes of uniform potential without 
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assuming that it is conducting. The equation for potential of a 
point near a grounded wire then becomes 


CH - Klog =p, (1) 
r 


where H is the distance of the point above the ground, C and 
K are constants, and R and r are distances of the point from 
the image and the wire, respectively. P is then the potential 
of the point taken. Dy taking the point on the surface of the 
grounded conductor, H, R, r ‘and P become known. The con- 
stant, C, is determined by the assumed gradient, so the constant 
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K may then be determined, and if logarithms to the base 10 
are used, will include the proper modulus. 

In Fig. 1, a 0'5 inch wire 50 feet above the ground has been 
assumed. The gradient is taken at two per foot, so that if the 
wire were not there the potential at the point where it has 


been assumed would be 100. This is convenient. so that values 


deduced may also be used as per cent. ratios. 
becomes approximately 


The equation 


2H --30log È =P. (2) 
r 


All the curves of Fig. 1 are calculated from this equation. 
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It may be seen that at no point directly beneath the grounded 
conductor is the potential greater than 52. Curve (G) becomes 
the gradient instead of (N). The meaning of this is that a 
transmission wire placed, say, five feet below the grounded wire, 
would, when there was a charged cloud overhead, have a poten- 
tial of about 55 per cent. of that which would exist if there 
were no grounded wire tending to cause a charge to leak from 
ground to the transmission line. Again, after the cloud has 
discharged there would be only 55 per cent. as great a potential 


Equipotential Surfaces. 
One Inch Cylinder 50 Ft. High. 
Potential Gradient G. 
Comparative Charge C. 


Ес. 4. 


on the wire, and consequently only 55 per cent. as great a 
charge to escape suddenly to ground. In other words, 
the curves do not indicate that complete protection is obtain- 
able from a single wire, but that under certain conditions a 
material reduction of static stress will occur. The amount of 
this reduction is dependent on the relative positions of the trans- 
mission line and the grounded conductor. 


| 
HN ST 


ANN moon 
| i 


AT A AT A 
ANGIN 


Fic. 5. 


The equation given for a single conductor may easily be ela- 
borated to cover any number of conductors of various sizes, 
distances apart and height above. ground. By taking the point 
for which the potential is determined by equation (2) on the 
different wires in succession, as many equations will be obtained 
as there are constants, so all may be determined. 

The equation for two wires 10 feet apart, 50 feet high and 
0'5 inch in diameter becomes 


2H - 231og Fi =P., 


IT, 
Fig. 2 shows the corresponding curves. It will, of course, be 


true that the protected area is considerably larger. Fig. 5 
shows the assumed gradient, a straight line reaching a value of 
100 at a height of 50 feet, and also shows the gradients on a 
medial plane, for 0°5-inch wire 50 feet high, two O'5-inch wires 
10 feet apart and 50 feet high, and the same, plus another wire . 
between them and 5 feet higher. Curve 1 is for one wire, curve 
2 for two wires, and curve 3 for the three wires, respectively. 
If a number of wires were arranged either in a horizontal plane 
or cylindrically with the concave side toward the earth there 
would be a large area of low potential covered which would 
probably be a comparatively safe location for a transmission line. 
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By the fundamental principle of the conservation of energy 
the potential stress which will cause a charge to appear on a 
wire will be reproduced in the opposite direction by that charge 
if the original stress be removed. This also holds good when a 

ed wire is placed above a transmission line, so, although 
curves of Figs. 1, 2, and 3 are calculated on the basis of per- 
fectly insulated line wires, they hold equally good for an actual 
transmission line where charges could readily find their way to 
the parts of the line under stress by the paths previously men- 
tioned. This can be proved mathematically, independently of 
the principle of conservation of energy referred to above. 

If the line were so insulated that only a partial charge could 
leak to the transmission wires, the primary stresses would be 
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reduced somewhat, but the grounded wire would still have the 
same beneficial effect. 

It is obvious that to get the full benefit of the grounded con- 
ductors they should be thoroughly and frequently connected to 
the ground, as their effectiveness consists in releasing their own 
charge at the moment of a lightning flash, and immediately 
receiving another of opposite sign from the ground. This latter 
charge is then of opposite sign to that which still remains on the 
transmission wires, and serves to reduce the potential of these 
wires. 

It will be noted in Figs. 1 and 2 that the lines representing 
the equipotential surfaces are closely crowded together on the 
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upper side of the grounded wire. This characteristic is much 
more marked in the case of a tower or spire projecting toward 
the sky. The potential of a point near such an object is much 
more difficult to calculate, so in Fig. 4 a one-inch conducting 
vertical cylinder 50 feet high was assumed and the equipotential 
surfaces calculated. Curve (C) shows approximately the propor- 
tional charge at different points along the cylinder. Curve (G) 
shows the potential gradient from the top of the cylinder. It 
is seen that the charge density becomes relatively very great at 
the top of the pole or cylinder, and that the change of potential 
is very rapid for the first two or three feet above the top of 
the cylinder. This is a condition tending to produce leakage into 
the atmosphere, or corona effect, such as the St. Elmo’s light 
seen at times on mastheads of vessels. | 

Apparently if an insulator were placed оп the top of this 
cylinder and a high-potential conductor were carried by this 
insulator, there might develop a conducting state in the atmo- 
sphere about this insulator that would cause it to flash over, 
especially if there were any sudden rise of potential on the 
conductor carried by the insulator. Fig. 5 shows one view of a 
metal tower under this condition, and Fig. 6 another view. 

Fig. 7 shows the natural suggestion for relief. If the tower 
structure were carried higher, and the insulators and transmis- 
sion wires suspended downward, the desired result would be 
obtained without the additional shielding device shown in Fig. 7. 

All the discussion given in this paper is, of course, pure theory, 
and if there were never any insulators broken or other trouble 
from lightning strains, it would have no practical value. Insula- 
tors are broken, however, especially those carried on metallic 
towers. So, while the information given in the curves does not 
indicate to any degree how much trouble can be eliminated by 
the devices discussed, there seem to be suggestions as to the 
most effective arrangement of such devices. If line insulators 
are subjected to frequent stresses of a value five times that which 
they will stand, a reduction of 50 per cent. would not avail much. 
lf, however, the average of normal stresses to which thay are 
subject are only 150 per cent. of the breakdown value, a reduc- 
üon of one-half in these stresses may eliminate a very large 
amount of trouble. 

The general conclusions are as follows :— 

1. Properly placed and grounded conductors above a transmis- 
sion line ought materially to reduce the electrostatic stresses to 
which the insulators will be subjected. 

2. An insulator interposed between a high metallic structure 
and the sky. without a grounded conductor above the insulator 
to act as a shield, is exceptionally liable to breakdown. 


The last paper was on 


Forced-oil and Forced-water Circulation for Cooling 
Oil-insulated Transformers 


by Mr. C. C. CHESNEY. 

The more recent methods of cooling transformers by forced- 
oil circulation does away entirely with any internal cooling coils, 
but makes necessary external auxiliary cooling apparatus. The 
lower part of the windings of the transformer is enclosed in a 
metal box containing suitable directing plates, and this box is 
connected to the oil inlet by a vertical pipe raised to the top of 
the tank and passing through the cover. The outlet pipe has its 
opening somewhat above the top of the windings, thereby insur- 
ing a safe oil level. Oil under a slight pressure is introduced 
through the inlet pipe, and in passing through the transformer 
the'oi] is brought into intimate contact with the various windings 
and laminations by means of ducts and directing plates. After 
leaving the transformer, the oil flows through an external cooling 
system containing a surface condenser and strainer, and an oil 
pump, the latter providing the pressure needed to keep the 
oil moving at a proper rate through the entire system. An addi- 
tional pump is provided to circulate water through the condenser. 
Sufficient water is usually circulated through the condenser to 
give a 10° C. rise to the water temperature, and the rate of oil 
flow is usually adjusted to approximately twice that of the 
water. 

To offset the additional cost which this auxiliary cooling 
apparatus represents, there is a less first cost of the transformer 
proper, due to the markedly more efficient cooling which the 
positive circulation of the oil ensures, and to the prevention of 
any local heating, in pockets, &c. The density in both copper 
and iron can be increased for the same temperature rise, which 
means less material used in the design of the transformer. In 
addition, since there is no cooling coil, the tank can be reduced 
in height, and less oil will be needed to fill it. 

The total savihg in the transformer proper will vary from 
15 to 25 per cent., depending upon the size of the transformer. 
The reduced height of the transformer is, however, particularly 
welcomed on the score of shipment. With forced-water cir- 
culation the designer is handicapped, in the larger sizes, by being 


limited to the maximum height that can be safely shipped on 
railroads. By the use of forced-oil apparatus, however, the 
capacity of the transformer which can be shipped completely 
assembled is materially increased. On the other hand, as against 
the gain in head-room, the total floor space required will be 
greater, on account of the additional floor space required for the 
auxiliary cooling apparatus. 7 

If a comparison of the total cost of the transformers installed 
is taken, the balance in favour of the forced-oil system appears 
for the large installations of 4,000 to 5,000 kilowatts when com- 
posed of individual transformer units of not less than 1,200 to 
1,500 kilowatts. While forced-oil circulation is undoubtedly out 
of the question for smaller plants and smaller units, it merits for 
the large power plants the most careful consideration of any 
engineer. 

Electric Power Supply in South Wales.—-In reference to the 
arrangement which has been entered into between the South 
Wales Electrical Power Distribution Company and the Treforest 
Electrical Consumers’ Company, under which the former com- 
pany has placed in the hands of the latter, under certain con- 
ditions, the working of the Treforest power station, the Western 
Mail states that the consumers forming the Treforest Compan 
are the Great Western Colliery Company, Lewis-Merthyr Col- 
liery Company, Lockets Merthyr Colliery Company, 
Albion Colliery Company, Windsor Colliery Company, 
and the Melingriffith Tin-plate Company. The representatives 
of those companies on the board of directors of the Treforest 
Company are, respectively, Messrs. Hugh Bramwell (chairman), 
Sir W. T. Lewis, Bart., K.C.V.O., Mr. W. H. D. Mewton, 
Mr. W. H. Mathias, Mr. W. North Lewis, and Mr. Richard 
Thomas. The other members of the board are Messrs. W. L. 
Madgen and George Hutchinson, representing the debenture- 
holders. An engineering committee of the above board will be 
formed to advise the company with regard to the new plant 
ги to bring the machinery of the Treforest works up to 

ate. 


Electricity Supply at Sunderland.—In our issue for June 27th 
we pu the annual report by Messrs. J. F. C. Snell and 
A. S. Blackman on the results of the working of the Electricai 
Department of the County Borough of Sunderland for the year 
ended March 5154, 1907. Mention was made of projected ex- 
tensions at the Hylton Road generating station of the Sunder- 
land Corporation, and in this connection it may be noted that 
Messrs. Willans & Robinson, Ltd., of Rugby, have in hand 
a 2,000 kw. steam turbine coupled to a Dick Kerr generator, 
to deliver 50 period three-phase current at a pressure of 
5,000 volts, and to run at a speed of 1,500 r.p.m. This steam 
turbine is to be coupled to a counter-current barometric jet 
condenser by Messrs. Klein, of Manchester, the condensing 
head being of the camel-back design. The boiler-house exten- 
sions consist of four Babcock & Wilcox water-tube boilers, 
complete with the same makers’ superheaters and chain grate 
stokers; the normal evaporation of each boiler being 25,000 lb. 
per hour. This will work in conjunction with a Green's econo- 
miser, and electrically-driven induced draught fans of Messrs. 
Yates & Thom’s make, and boiler feed pumps of Messrs. 
Hall’s compound type. Messrs. Willans & Robinson are re- 
sponsible for the complete plant, including turbine, gene- 


rator, condenser, two cooling towers, water softener, and 
pipework, &c. The Sunderland Corporation has for some 
considerable time past been supplying electrical power 


to several leading shipbuilding vards on the Wear, sub. 
stations in many instances being located upon the premises of 
the consumers. Quite recently the municipal authorities at 
Sunderland have concluded a contract for supplying power to the 
whole of Messrs. W. T. Doxford and Sons’ extensive ship- 
yards and works at Pallion. and in connection with this supply 
they are establishing a second sub-station of 1.400 kw. capacity. 
This equipment, supplied by the British Westinghouse Co., 
consists of four 350 kw. six-phase rotary converters. 50 periods, 
750 r.p.m., 177/188 volts A.C.. 250/270 volts D.C. compound 
wound, each rotary being complete with starting motor. There 
will be four three-phase 400 k.v.a. oil immersed transformers, 
5,000 volts primary, 177/188 volts secondary ; one starting trans- 
former for pony motors: one batterv for Leclanche cells for 
operating the oil switches, and one high-tension and one low- 
tension switchboard. In addition to the above. extensions are 
to be carried out at the sub-station of the Sunderland Corpora- 
tion situated at Sir James Laing & Son's Depford shipyard, 
Sunderland. and a contract for this equipment has also recently 
been placed with the British Westinghouse Company. This 
installation is to be somewhat similar to the plant at the second 
sub-station at Messrs. Doxford & Sons’ yard. and will com- 
prise two three-phase 400 k.v.a. oil immersed transtormers, 
5.000 volts primary, 164/174 volts secondary; two 350 k.v.a. 
six-phase. rotarv converters, 50 periods, 750 r.p.m., 164/170 volts 
A.C., and 250/240 volts D.C., each rotarv being complete with 
induction motor for starting same and bringing it up to :-n- 
chronous speed. There will be one high-tension and one low- 
tension switchboard complete; two starting panels for rotary 
starting motors: one battery of Leclanche cells for operating 
coils оп switchboard. &c., and one oil tank and piping for 


‘filling the transformers outlined above. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published August Ist 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


А 1906 Patents 


15,310, OLIVER. This patent covers the ingenious mercury 
switch used in the latest form of Oliver arc lamp, and described 
in ELECTRICAL ENGINEERING, Vol. I., p. 99; it also describes 
a device by which the chains forming the feeding mechanism on 
the magazines may be readily disconnected from the electrically- 
worked driving gear, in order to facilitate trimming, &c. Four 
claims, five figures. 

15,3104, OLIVER. Arrangement of an easily-detachable air 
dash-pot in arc lamps. Four claims, two figures. 

15,711, L. J. Hust and the Saxpycrorr kounpry Co., Lrp. 
A modification of the method of winding the induction motors 
described in the previous specifications, No. 14,401, of 1905, and 
6,223 and 6,224 of 1906. Three claims, seven figures. 

19,005, EcksrEIN, Heap, & MELLIs. In those a.c. oil switches 
in which the contacts are held closed by an electromagnet, there 
is a tendency for the oil to be incompletely squeezed out from 
between the contacts owing to the slight pulsation of the moving 
contact. To overcome this, the inventors have devised a 
mechanism by which the contacts, after being closed by the 
electromagnet, are held closed by mechanical means, so that 
no oscillation is conveyed to them. Two claims, one figure. 

21,668, British Тномѕох-Носѕтох Co., Lip. (General Electric 
Co., U.S.A.). Terminals holding and connecting the filaments 
in metallic filament lamps. The terminals are pressed ог 
moulded blocks of the same metal as the filament or another 
refractory metal, formed either of pure metal powder, or a 
mixture of the powder with a binding material and an oxide 
of the metal. A recess is made in the top of this terminal, and 
the end of the filament is inserted, and is then surrounded with 
tightly packed metal powder. The joint becomes stronger in 
use because of the hardening or sintering of the metal powder. 
In an alternative method, the end of the metallic filament is 
brought into à conical hole in the terminal block, and a globule 
of platinum is fused round it. Four claims, five figures. 

28,125, Lee ne Forest. Wireless Telephony. The specification 
is published in full on p. 208. 


1907 Patents 


5,522, F. SCHULTZ. An arrangement to signal to the generat- 
ing station, the blowing of a fuse at a feeding point. 
feeder pillar, the pilot wire is not connected directly to the 
'bus-bar or feeder, but through a fine fusible wire, which is 
stretched across the fuses connecting the distributors and feeder 
tothe 'bus-bar. When any of these melts, this fine wire will melt 
also, and the pilot wire wil] thus be disconnected. Its voltmeter 
returning to zero will indicate at which feeding point attention 
is required. Four claims, three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Brauch, 25 SostnAmptca 
Buildings, London, E.C., at the price of 8d. each, post free. 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents й 


8.886, DE FERRANTI. Combustion turbines and the like. 

8,887, DE FERRANTI. Fluid controlling and metering devices. 

15,859, WicHLER &  RENNERT. Electric driving gear for 
machine tools and like machines. 

16,066, Coan. Rests for telephone receivers. 

16,265, WRIGHT. Automatic switching apparatus for use in in- 
stallations for electrically lighting railway trains. 

16,319, CHavwoNT. Adjusting devices for brakes, tramway, 
and like cars. 

16.5454, BrNNis. Chain grates for furnaces. 

16.590, Martin. Railway train electric lighting apparatus. 


16.596, WESTINGHOUSE RAKE Co. & ALLINGHAM. Driving 
chains. 

16.616, York. Process of re-rolling rails. 

17,459, FELIEN & GUILLEAUME—LAHMEYERWERKE, <AKT.-GES. 


Electrical machines having tly-wheels. 

17.742, Cvrtis & Apbams. Solenoid-controlled electric switches. 

18,186, BritisH THomson-Hovston Co. (General Electric Co.). 
Systems of eicctrie motor control. 

18,220, Bnovconarr. Utilisation of wind-power for generating 
electricity. for lighting or other purposes. 

18,738, LEDERER. Manufacture of filaments of metallic tungsten 
or molybdenum for electric incandescent lamps. 

19.411, CowrEnR-Corrs. Electrodeposition of alloys. 


In the - 


19,627, MarTHER & Puatr, Гр. 
dynamo-electric machines. 

19,704, MORGAN CRUCIBLE Co. & SPEIRS. 
electric machines. 

20,545, Bennis & Bennis. Furnaces. 

20,716, Roserts, RoBERTS, & JAFFRAY. Apparatus for the 
electro-deposition of metals and their alloys. 

20,752, Loxinc. Mounting of dynamo-electric machines. 

20,805, British THomson-Hovuston Co. (General Electric. Co.). 
Electric motor control devices. 

21,253, BriiisH Тномѕох-Нооѕтом Co. (General Electric a: 
Control of electric motors, more especially applicable 
in the operation of bulk-head doors and the like. 

21,299, RosiNsoN & WALKER. Means for preventing the spread 
of fire in connection with electric wiring. 

21,583, COWPER-COLES. Electrolytic manufacture ‘of metallic 
wire, strip, or the like. 

22,347, BririsH THomson-Hovston Co. (General Electric Co.). 
Control of electric motors. 

22,865, MiLcH, Speed regulation of induction motors. 

22,904, BririsH Тномзох-Носзтох Co. (General. Electric Co.). 
Dynamo-electric machines. 

25,054, Jaures BERTRAM & Son & Happer. 

aper-making and like machines. 

25,246, KvssrLL & Berry. Two-phase alternating current dis- 

tributicn. 

25,444, BriiisH THomson-Houston Co. (General Electric Co.). 
Brushes for dynamo-electric machines. 

25.602, Ноокнлм. Electricity meters. 

25,781, JouNsoN (Firm of Heraeus). 
mometer. 

24,209, GARRARD, & FERRANTI, LTb. Maximum demand indica- 
tors for electrical measuring instruments. 

24,259, MitcHELL. Method of and means for electrically driving 
printing and other machines. 

25,027, Cask, Hampson, & PALMER. 
or like vehicles. 

26,088, HowortH (Maschinenfabrik Oerlikon). Turbine guide 
rings for vaporous and gaseous propelling media. 

26,829, ST. AUBIN. Magnetic compasses and the like. 

1907 Patents 


Slot switches for electric tramways. 

Electric safety lamps for use in mines. . 

1,663, May. Electricity meters. 

1,665, Kountz. Telephones. 

2,613, HarFrirtp, & Reason MANUFACTURING Co. 
maximum demand or rebate indicators. 

2,985, Rose & CrowLe Automatic electrical targets for rifle 
ractice. 

5,245, CARBONE. Arc lamps. 

4,051, CowPrR-Corrs. Production of electrotypes. 

4,927, CHAPLET, & Soc. LA NEO METALLURGIE. Electric fur- 
naces. 

5,957, Lorp. Electric heating apparatus for dentists’ instru- 
ments and the like. 

6,615, ScHMiTT. Elastic traction devices for fore-carriages of 
vehicles. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 
12,957, FELTEN & GUILLFAUME—LAHMEYER-WERKE 
Compensated alternate current series motors. 
15.591, Ок Mar. Water-tube boilers. 
15,618, GEB. SIEMENS & Co. Electrodes for search-lights. , 
15,510, DEUTSCHE GASGLÜHLICHT AKT.-GES. (AUER Gks.). Pro- 
cess for the manufacture of illuminating bodies for 
electric incandescence lamps. 
16,092, ALLGEMEINE ELEKTRICITÄTS СЕЗ. 
machines of the commutator type. 
16,137, ALLGEMEINE ELEKTRICTÄTS GES. 
mechanism and signalling systems. 


Applications for Amendment 

Further particulars and instructions as to procedure in opposition 
to amendment will be found in the Official Journal of the Patent 
Office of August Ist. 

3,214, Grorckt Ноокнам seeks leave to amend his applica- 
tion for Patent No. 3,214, of 1907, for ** Improvements in count- 
ing trains for electricity. meters and the like" by including 
WALTER SIDNEY SPRAGUE, of 4 New Bartholomew Street, Bir- 
mingham, in the County of Warwick, foreman, as an applicant 
for a patent. 


(dtozenberg). Self-regulating 


Brushes for dynamo- 


Electric drive for 


Electrical resistance ther- 


Life-guards for tramcars 


538, Korns. 
615, MALLET. 


~~ 


Electrical 
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Alternating current 


Signal operating 


Expiring Patents 
The following patents expire during the current week after 
a lite of fourteen years :— 
15,099, of August 8th, 1893, 
boilers. 
15.450, of August 14th, 1895. Franke. The regulation and 
winding of clocks from a central clock station. 


HiLLER. Safety plugs for 
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LOCAL 


ABERDEEN: Corporation Electricity Bill.—At the meeting 
of the Aberdeen County Council last week, reference was made 
to the Bill recently promoted by the Aberdeen Corporation for 
the purpose of supplying electrical energy in the county of 
Aberdeen outside the city limits. The county authorities 
expressed themselves greatly surprised at the action of the 
House of Lords in ignoring their claim. The House of Com- 
mons, however, gave greater attention to their arguments, with 
the result that the powers of the County Council to purchase 
the undertaking of the Deeside Electricity Co. have been 
preserved for a certain period. A special committee has been 
appointed, with authority to engage experts in order to enable 
them to come to a decision as to the desirability or otherwise of 
putting the powers of purchase into force. By agreement, the 
period during which the County Council may purchase the 
undertaking of the Deeside Co. has been extended from 
October 156, 1907, to January Ist, 1908. The County Council 
may also purchase, on terms, after 1912 any portion of the 
Corporation’s undertaking outside the City. 

Posting Letters on Tramcars.—A proposal by the Tramways 
Manager as to granting facilities for posting letters on train- 
cars has been considered by the Postmaster-General, who, how- 
ever, does not think the suggestion need be carried out owing 
to the splendid supply of pillar-boxes which exists in Aberdeen. 

Street Box — Explosions.— The Electrical Engineer has 
presented a report concerning the recent explosions in the 
electric light culverts where bare copper strip is used. He 
recommends that the only efficient way of eliminating this 
sourre of trouble is to relay this portion of the distributing 
network on the solid system.. This recommendation has been 
adopted. 

ACTON: Revised Electric Supply Tariffs.—From October 1st 
arevised schedule of charges for electricity supply will come into 

fore. Lighting will be at the rate of 5d. per unit for private 
consumers, and 4d. per unit for shops, public buildings, and 
churches, &c.; the charge for power will be 234. per unit for one 
hours consumption per day, and 14. afterwards, or a flat rate 
ot ljd. per unit. For heating there will be a flat rate of 1d. 
per unit. 

ASTON: Power Supply.—Applications for large supplies of 
eletrical energy have been received from the Wolseley Sheep- 
shearing Company and the Armorduct Co., who are building 
new works at Witton. Arrangements have also been made with 
the Birmingham and Rea District Drainage Board to supply 
alternating current to work the additional machinery which is 
now being installed. 

BARNSTAPLE: Electric Light Tarifís.—The question of 
revising the charges for electricity supply is to be deferred 
until a report upon the financial position of the undertaking has 
been received. The financial expert has been requested to con- 
sult with the engineer with regard to this matter. An applica- 
tion for a quotation for a large power supply having been 
received, the following scale has been suggested :—For the first 
5,000 units consumed per quarter, 2d. per unit; beyond 5,000 
units and up to 7,000 units per quarter, 134. per unit; bevond 
1.000 units and up to 10,000 per quarter, 14. per unit; beyond 
10.000 per quarter, ld. per unit. 

BELFAST: Tramway Accidents.—At the Belfast Assize Court 
lat week, nine appeals were heard in connection with actions 
taken by the Corporation in respect of collisions between 
‘vehicles and their tramcars. In five of the present cases the 
Corporation were appellants. The amounts at stake were small, 
and the appeals in a few cases were upheld. The object of the 
Corporation is to put a stop to alleged careless driving in 
Beliast, from which they say the tramcars have suffered unduly. 

COVENTRY: ELlectrwity Accounts.—There has been а net 
profit of £5,144 upon the electricity undertaking for the year 
ended March 3lst, out of which £1,000 has been voted to the 
relief of the rates. The works costs are 0°66d., and the average 
price received 14d. per unit. 

CROYDON: Bulk Supply.—An agreement has been entered 
into with the County of London Electric Supply Co., Ltd., to 
supply that company with electricity in bulk from the Cor- 
poration's generating station upon the following terms :2—(1) the 
company to bear the cost of the necessary mains; (2) the Cor- 
poration to supply the necessary meters at the expense of the 
company ; (3) the prices to be paid by the company are at the 
following rates :—ód. per unit for energy supplied for the first 
two vears; 24d. per unit for energy supplied after the first 
two years; (4) the company to indemnify the Corporation against 
anv proceedings which тау be taken in respect of the supply; 
p the agreement to be subject to six months' notice on either 
пае. 

DUNFERMLINE: Negotiations with Power Company.—After 
many months and several reports from various consulting engi- 
neers, terms have been provisionally arranged between the 
Town Council and the Fife Electric Power Co. with regard to 
à bulk supply by the latter. The Council meets to-day to 
consider the matter. The Town Council will erect and equip 
the sub.stations for taking a supply from the Company at 
9.000 volts. The Company will meter all current used on the 
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d.c. side, provided the Council take all reasonable precautions 
for economising losses in the motor generators. ‘Lhe Town 
Council to pay a minimum of £130 per annum. The following 
is the schedule of prices :—Up to 100,000 units per annum, 154. 
per unit; exceeding 100,000 units, ljd. per unit. The agree- 
ment will be for three years. 

EDMONTON: Electric v. Hand Lifts.—At the meeting of 
the Edmonton Board of Guardians on Friday, a question was 
raised as to the expediency of installing electric litts at a cost 
of £3572, as against hand lifts at £94. Although the Local 
Government Board suggested the latter, the engineer's report 
was in favour of electric lifts, and the committee adopted the 
recommendation. | 

FAVERSHAM: Electric Light Tariffs.—A | recommendation 
by the consulting engineers to increase the price of current to 
private consumers has been rejected by the Council, with a 
suggestion that an effort should be made to reduce expenses. 

FINCHLEY: Zzpert's Heport.—At the meeting of the Dis- 
trict Council on August lst, the report of Mr. A. H. Preece, 
who had been engaged to advise on the electricity undertaking, 
was presented. Mr. Preece, in the first place, said that he was 
satisfied with the type of plant which had been adopted, and 
went on to speak of the maniíest care which had been given to 
all details. ‘Lhe expenditure on feeders and distributing mains 
had, however, been somewhat abnormal. He anticipated on the 
accounts for 1907-8 a net profit of £200, and in these circum- 
stances he did not recommend ап increase in the price of 
current. Street lighting, he said, had not been profitable, but 
it had led to a great deal of indirect saving, and with certain 
improvements might become a source of profit Mr. Preece 
expressed the opinion that, provided due regard is paid to 
capital expenditure as well as to working expenses, the Council 
might feel perfectly ‘satisfied that they had embarked on a 
sound and profitable business. Upon the question of a bulk 
supply, he wrote that if reasonable terms were at any time 
obtainable for à supply in bulk it might be desirable to accept 
them rather than continue expenditure upon a generating station 
which might not be required at all in à few years' time. To 
meet present demands, Mr. Preece advised the Council to borrow 
£12,000 tor increased plant, and £10,000 for feeders and distri- 
buting mains. Considerable satisfaction was expressed at the 
report, and the Council resolved to apply to the Local Govern- 
ment Board for sanction to borrow the sums mentioned. 

GLOUCESTER: Progress of Electricity Undertaking.—The 
question of increasing the charge for electric traction is being 
seriously considered. The total costs, excluding capital charges, 
are lO5d. per unit. and the Tramways Committee are only 
charged 14. per unit. The Electricity. Committee contemplate 
oonsulting an expert to arrive at an equitable figure. 

HANDSWORTH: Zncreased Tram Fares.—'Fhe local papers 
report a good deal of opposition to the action of the City of 
Birmingham Tramways Co. in increasing the fares upon their 
lines. lt is stated that many passengers who hitherto travelled 
to Birmingham on the company's cars now walk to the City 
boundary and board a Corporation car, in order to avoid the 
increases instituted by the company. 

LEEDS: Zramways to Guiseley.— The Tramways Committee 
has recommended that the Corporation tramways shall be ex- 
tended from Horsforth to Rawdon, Yeadon, and Guiseley, 
conditional upon the respective local authorities contributing 
£400 a year towards the cost of the maintenance of the roadway 
for eleven years. | 

LONDON: Hampstead.—The electrical engineer reported to 
the Council on August Ist that the British Electric Trans- 
former Co. last year agreed to supply a series gear on sale, or, 
if not accepted, to be returned after six months. for one of 
the sub-stations, in order that a test might be made of the in- 
creased etliciency and saving effected by its use. It was found 
that in No. 4a sub-station, in Lyndhurst Gardens there 
were formerly installed two transformers, viz.. one 50 kw. 
with an open circuit loss of 520 watts, and a 25 kw. with an 
open circuit loss of 440 watts; these transformers had been re- 
placed by one 75 kw., with an open-circuit loss of 50U watts, 
and one 75 kw. with an open-circuit loss of 75 watts, and 
the series gear was fixed. By the use of this gear the 
smaller transformer was in operation during the time of 
light load, the larger transformer being automatically cut in 
when the load increased beyond the capacity of the smaller, 
and automatically cut out again when the load fell below a 
certain point. The Lighting Committee pointed out that the 
advantages to be derived from the series gear were as fol- 
lows :—(1) The transformers were always working at their 
most efficient point. (2) The larger transtormer. being cut out, 
keeps cool, and was consequently able to take up an extra over- 
load in case of necessity with far less chance of damage being 
done. (3) The heavy open circuit losses of the larger trans- 
former were saved during an average of 19 hours a day—this 
represented taking the price per unit at the difference between 
the summer cost and winter cost, 7.e., 0°5569d.—a total of 
6,718 units equalling £15 11s. 9d. The committee fcund that 
the equipment had been working since November last, and 
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had given every satisfaction, and, therefore, they recommended 
that it should be purchased from the British Electric Trans- 
former Co., the net price being as follows :—Series gear and 
the 73 kw. transformer, £56 10s.; one 75 kw. transformer (less 
£44 2s. ld. allowed for the 50 and 25 kw. transíormers), 
£59 7s. lld.; total, £115 17s. lld. The recommendation was 
adopted. 

Paddington.—At the last meeting of the Borough Council, 
the Works Committee submitted a report with reference 
to the better lighting of Harrow Road. ‘They had had a night 
view of the thoroughfare in question, and had some experiments 
carried out with improved gas and electric arc lamps. With 
regard to improved gas lighting, the Borough Surveyor had sub- 
mitted the following schemes for lighting the section of Harrow 
Road between Lord Hill’s Bridge and Great Western Road, by 
which every alternate light would be extinguished at 12.30 
midnight, viz., existin Turin replaced by two-light, No. 4 
Kern burners, (1) initial cost £130, (2) actual cost £350, replaced 
by two-light inverted burners, (1) £190, (2) £330, replaced by 
three-light inverted burners, (1) £220, (2) £460, replaced by five- 
light inverted burners, (1) £280, (2) £720. replaced by six-light 
inverted burners, (1) £380, (2) £880. The Committee con- 
sidered that this portion of the road could be satisfactorily 
lighted with 24 electric arc lamps (half turned out at 12.30 mid- 
night) for the sum of £264 per annum (plus £10 initial cost for 
alterations to some of the existing lamp columns), as against 
the cost of £190 per annum for lighting that portion of the 
thoroughfare with the present gas lamps at the increased price 
of gas. They accordingly recommended that arrangements be 
made with the Metropolitan Electric Supply Co., Ltd., for the 
lighting of the portion of the road named, at an estimated 
annual cost of £264 on a ten years’ agreement. A motion to 
refer the matter back because it was proposed to light only a 
portion of the roadway and not the other part was carried by a 
small majority after some discussion. 

Stepney.—At the meeting of the Borough Council on 
July 31st, the Electric Lighting Committee reported havin 
still under consideration the questioh of the advisability o 
supplving fittings, &c., for installations. In the meantime the 
committee of the Princes Street Synagogue was anxious to 
convert their installation of ordinary incandescent lamps to 
tantalum lamps, at an estimated cost of £12 on the hire pay- 
ment system, or £10 10s. for cash. The Electrical Engineer 
asked for authority pending the decision of the Council on the 
general question to do the work. This was agreed to. 

Wandsworth.—A short time ago the Wandsworth Gas. Co. 
wrote on the subject of explosions caused by accumulations of 
gas in telephone. electric light, &c., street boxes, and asked 
that same should be filled with material to prevent such accumu- 
lations. In regard thereto the L.C.C. has written to the 
Borough Council pointing out that the County Council approved 
the construction of the Electric Supply Co.'s boxes in the borough 
subject to their being constructed of 9-in. brickwork in cement 
on a 6-in. concrete flooring with j-in. asphalte on the floor, to the 
outside brickwork being rendered all over with a thick coating 
of asphalte. and to adequate means being taken to prevent an 
accumulation of gas in the boxes and conduits; and stating that 
the County Council Committee was of opinion that the Gas Com- 
pany should be urged to adopt measures to prevent leakage of 
gas from their mains. 

LONDONDERRY: Telephone Extensions, —'The telephone line 
between Londonderry and Buncrana is to be commenced imme- 
diately. The Postmaster-General has written to the local 
Chamber of Commerce to the effect that the delav has been 
due to a misunderstanding which had arisen between the Post 
Office and the Londonderry and Lough Swilly Railway Co. as 
to their respective rights and privileges. , 

MANSFIELD: Electricity Profits.—The balance to the credit 
of net revenue account for the year amounts to £521 14s. ld. 
£500 has been voted to relief of rates, the remainder being 
carried forward. This is the first profit that has been made 
since the undertaking started. 

MEXBOROUGH: Opening of Tramways.—The Dolter tram- 
way system was opened for trattic between Mexborough and 
Rotherham on Saturday. 


TENDERS INVITED AND 


ABERDEEN.—Mains, to the estimated cost of £9.000. are 
to be laid. on the solid system, to replace the present bare 
copper strip in culverts used in certain parts of the City. 

Tenders will shortly be wanted for six tramcar tops, to 
specifications drawn up by the City Electrical Engineer. 

ACTON.—The Council invites offers for electric wiring and 
fitting, under an assisted wiring scheme. Particulars from Mr. 
J. M. Blair, Borough Electrical Engineer, and tenders by 
Aucust 20th. 

ALEXANDRIA (Egvpt).— There is a demand for ventilator 
fans of all sizes. A recent consular report states that. Germany 
supplies large quantities of wires, lamps, bulbs, &c., to all of 
which British manufacturers. should. pay attention, Agents 
should be «carefully chosen, and preference given. to men with 
some technical knowledge. 


MIDDLESBROUGH: Telephone Tariffs.—The local Chamber 
of Commerce is supporting the action of the Associated 
Chambers of Commerce in protesting against the new telephone 
tariffs in the provinces. 

MIDDLESEX: Light Railway Extension.—A further exten- 
sion of the light railway system of the Middlesex County 
Council, which is leased to the Metropolitan Electric Tram- 
ways, Ltd., was opened last week. Sir Francis Cory Wright, 
chairman of the Light Railways Committee, personally drove 
the first car on the new line, from Palmer's Green to Winch- 
more Hill. 

NEATH: South Wales Power Co.'s Station.—The Rural Dis- 
trict Council having engaged Mr. Arthur Ellis, of Cardiff, to 
advise them with regard to the advisability of purchasing the 
power station at Neath of the South Wales Electrical Power 
Distribution Co., a special meeting has been held to consider 
Mr. Ellis's report. The works are offered at £7,000 (they are 
said to have originally cost £42,000), and Mr. Ellis strongly 
urged the Council to purchase. He estimates the annual profit, 
on à basis of 4d. per unit, at £1,764. The report was adopted. 

PAISLEY: Tramway Extensions.—The terms upon which the 
Town Council of Barrhead withdrew its opposition to the exten- 
sion of the Paisley and District Tramways Co.'s lines to the 
district are the payment of £600 towards street improvement, 
and the relaying of the roadway between the rails and kerb, 
where the width is less than 3 ft. 6 in. 

PEMBROKESHIRE: Telephone Service.—A telephone circuit 
has been installed between Haverfordwest and Narberth. This 
is the first instalment of the Post Осе service in the county of 
Pembroke. 

PRESTON: Cheap Tram Fares.—A recommendation to adopt 
tickets in books of twelve at ninepence per book for ordinary 
passengers, and sixpence per book for apprentices and school- 
children, has been adopted. The Council has also increased the 
number of hours during which workmen's tickets are available. 

SEVENOAKS: Provisional Order Revocation.—The Board of 
Trade has revoked the electric lighting order granted to the 
Sevenoaks Urban District Council in 1905. 

SWANSEA: Tramway Fares.—Owing to a suggestion that the 
recent increase of fares upon the Swansea Company's tramway 
svstem was illegal, the (б огрога оп directed that an inquiry 
should be held into the matter. The Town Clerk now states 
that the fares charged are not in excess of the maximum 
allowed by Parliament, and that the company is not bound to 
consult. the Board of Trade. 

TEWKESBURY: 7ле Electric Lighting Ürder.—Inquiries 
have been made by the Board of Trade as to what steps are 
being taken to put the Council’s electric lighting Provisional 
Order into operation. The Council has replied that investiga- 
tions are being made as to the possibility of an electrical under- 
taking being successful, and ask for an extension of the time 
in which the works have to be carried out. 

TYLDESLEY (LANCS.): Provisional Order Transfer.—Notice 
is given of the intention of the Tyldeslev-with-Shakerley Urban 
District Council to transfer to the Lancashire Electric Power 
Co. their electric lighting. Provisional Order, granted in 1902. 
The company will pav to the Council the sum of £480, being 
the expenses incurred incidental to obtaining the order. The 
Council has the power of re-purchase every seven years. 

WALTHAMSTOW: Electric Street Lighting.—Two gas lamps 
in Fleeming Road are to be converted to electric, and three new 
tantalum lamps are to be erected. Electric lamps are to be 
erected in six other roads. 

WATFORD: The Electrical Undertaking.—The number of 
consumers connected to the mains up to date is 554. The con- 
sideration of a report bv the sub-committee appointed Ьу the 
Electric Lighting Committee to inquire into the question of 
street lighting has been adjourned until September. The 
question of allowing discounts to power consumers has been 
adjourned sine die. 

YARDLEY: Provisional Order Transfer.—The Board of 
Trade has refused to grant an extension of the time during 
which the District Council may transfer its Electric Lighting 
Order of 1906 to the Birmingham Corporation. This period 
expires on September 20th next. 


PROSPECTIVE BUSINESS 


AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of Trade have received from the — Officer. ш 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications. &e., relating to the 
following contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switehboard and 3,000 subscribers! telephones 
to the Postmaster-General's Department at Adelaide; September 
9th, 1907: Supply and delivery of lead-covered paper-insulated 
telephone cable to the Postmaster-General's Department at Bris- 
bane; also supply and delivery of telegraph апа telepnone 
instruments, stores, and material to the Postmaster-General’s 
Department at Brisbane. "Tender forms and specifications can 
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be obtained at the Commonwealth Offices in London, 72 Vic- 
toria Street, S.W., where also preliminary deposits on tenders 
may be made. Copies of the specifications may be inspected at 
the Commercial Intelligence Branch of the Board of Trade, 75 
Basinghall Street, Е.С. 

The Commonwealth of Australia Gazette announces that 
tenders will be received at the office of the Deputy Postmaster- 
General, Adelaide, until noon on Wednesday, September 25th, 
ior the supply of the under-mentioned lead-covered telephone 
cable, viz. :— 


Item. Quantity. Material required. 


1 74 miles ` Cable, 208 pair ^ 

2 34 LE in " Paper insulated, lead-cover- 

| 24 nm зэ 78 n ed, 124 Ib. conductors, as 
-— 99 93 э” Ы + 1 

5 7 s m d 59 . per Specification 14. 

6 | 24, 56 26 


7 700 yards » 104 ,, cotton insulated, as per 


Light lead-covered, silk and 
| Specification 146. 


Tenderers must state the country in which the articles tendered 
for have been made or produced, and in the case of manu- 
tactured articles where the material has been made or produced. 
Tenders must include Customs duty, if any, and must be 
avumpanied by a deposit, or receipt for deposit, of 5 рег 
rent, m accordance with Clause 5 in the General Conditions. 
Tenderers must state the earliest date by which they will 
deiver the articles tendered for. Preference will be given to 
quotations. for early delivery. Specifications can be seen, and 
forms of tender obtained, at the General Post Ottices, Adelaide, 
Melbourne, Sydney, and Brisbane; also at the Commonwealth 
Uie in London, (2 Victoria Street, 5.W. Deposits on tenders 
max be lodged with the Deputy Postmaster-General at any of 
the ollices named, or at the Commonwealth Ottice, London, but 
à receipt for the amount must be obtained and forwarded with 
the tender to the Deputy Postmaster-General, Adelaide. 

BARNES.— The Urban District Council invite tenders for :— 
(а! Mechanical stokers, two sets (Babcock boilers); (5) feeder 
and distributor cables. Specifications, &c., from the Electrical 
Enzineer (fee, one guinea each, returnable). Tenders to the 
Clerk by Monday, August 12th. (See olfticial advertisement this 
week.) 

BELGIU M.— Tenders are invited by the municipal authoritius 
for an electric lighting installation at the New North Dock, 
Antwerp. "lenders should be sent, not later than August 16th, 
to Monsieur le Bourgmestre de la Ville, Hotel de Ville, 
Antwerp, with a deposit of £280. Specifications may be ob- 
tamed from the Hotel de Ville for 0.50 franc each, but copies 
may be inspected by British contractors at the Commercial 
Intelligence Branch of the Board of ‘Trade, 73 Basinghall 
Street, E.C. 

BRISTOL. -The Electrical Committee of the City and 
County of Bristol invite applications from manufacturers for 
* the supply, delivery, and erection of the following :——* 4" 1 
"kw, and 2 500-kw. Three-phase to D.C. Converters (6,000 to 
УХ) volts) with balancers and starters. “B” E.H.T. А.С. and 
LT. D.C. switchgear. “K” 10-ton travelling crane. Also the 
supply, delivery, laying and jointing of:—"('" 24 miles 
approx.) of 0°05 sq. in. 3-core paper insulated, B.O.T. 
sheathed, lead covered cable, together with the neces- 
sary trouzhing and filling. “J” And the construction 
of the necessary converter station, inclusiv e of founda- 
tons. Specifications, Фе. (fee, two guineas, returnable), from 
iS Electrical Engineer (see an ofhcial advertisement this 
week], 

CALCUTTA.— The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 5 p.m., January 2nd, 1908. Full parti- 
culars of P. №. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

DOVER.--A loan of £5,764 has been applied for in connec- 
Поп with the electricity. undertaking. 

DUBLIN.—The Lighting Committee are prepared to consider 
Proposals for the supply of motors to their consumers on the 
re-purchase system. Conditions and other particulars from 
Uie Secretary, Lighting Committee, 5 Cork Hill, Dublin. 

DUNDEE.—- lenders are invited for the construction of one 
mile of donble-track tramway, steel tramway rails, points, cross- 
Ings, ќе. Specifications, &c., from the City Engineer, 91 Com- 
mercial Street, Dundee (fee, two guineas, returnable), and 
tenders to the Town Clerk by August 13th. 

. The Electrical Engineer has been instructed to take 
m tenders for the supply and delivery of overhead equip- 
ment for the extension of the ctv tramways to Downfield, and 
also down Union Street to the railway stations. "The cost of the 
Whole work is estimated at £10.000. and it was decided that 
the erection of the overhead equipment be done by the 
Electricity Department employees. 


ERITH.—The Urban District Council invite tenders for the 
following plant at their sewage-disposal works, Manor Road, 
Erith :—An electrically-driven air compressor, including three- 
phase motor, switchgear, cable connections, and pipework. Par- 
ticulars from Mr. C. H. Fiy, Clerk, Council Ottices, Bexley 
Road, Erith, Kent. Deposit of £2 2s. required (returnable). 
Plans and specifications may be seen at the oftice of Messrs. 
Hawtayne and Deden, Consulting Engineers, 9 Queen Street 
Place, London, Е.С. Tenders to Clerk by September 2nd. 

HERTFORD.—Tenders are invited for the electric wiring 
and fitting of the Corn Exchange. Particulars of the Borough 
Surveyor, The Wash, Herttord. 

HORNSEY.—At the meeting of the Town Council on August 
lst, it was resolved to substitute electricity for gas lighting at 
the Highgate depot, the fire stations, and firemen's dwellings, 
and the clock tower at the Broadway. The estimated cost of 
the installation is £211. 

Application is to be made for sanction to a loan of £10,000 
for extensions to the electricity mains and services. 

IRELAND (CLONMEL).—The Joint Committee of Manage- 
ment of the Clonmel District Lunatic Asvlum are prepared to 
receive tenders for the following work in connection with the 
lighting of the Asylum :— Section. I.—Suction gas plants, gas 
engines, electric generators. Section lI.—Accumulators, switch- 
board, underground mains, wiring and fittings. Section 111.— 
Power house, buiiding, and foundations. Plans may be inspected 
by appointment at the Asylum, or at the oftice of the Consultin 
Engineer, Mr. Louis J. Lawless, <A.I.E.E., 27 Castlew 
Avenue, Rathmines, Dublin. Specifications, Хе. (fee, three 
guineas, returnable). Tenders to the Resideyt Medical Super- 
intendent, District Asylum, Clonmel, Ireland, by September 7th. 

ITALY.—The Bulletin of the French Chamber of Commerce 
at Milan for July contains a notice to the effect that a demand 
for a concession for an electric railway from Brescia to Caffaro 
will shortly be submitted for the approval of the Council of 
Public Works. The estimated cost is £200,000. 

KETTERING.-- Tenders are invited for the following plant at 
the Urban District Councils electricity generating station, 
Rockingham Road, Kettering :— Extension engine and dynamo 
(315 kw. set}, with pipework connections; (12) Extension switch- 
board panel. Full particulars from Mr. J. Bond, Clerk, Council 
Offices, Kettering, Fee, £2 2s. (returnable). Specifications, &c., 
may be seen at otlices of Consulting Engineers, Messrs. 
Kennedy and Jenkin, 17 Victoria Street, Westminster, S.W. 
Tenders to Clerk's ottice by August 28th. 

LONDON: /.Jing'on.—The Libraries Committee of the 
Borough Council has been authorised to obtain and accept during 
the vacation tenders for the electric fittings for the Central 
Library. 

Hampstead.—Mains extensions are to be carried out at ап 
estimated cost of £600. 

Paddington.—Tenders are invited for an installation of elec- 
trical fire alarms at the workhouse in Harrow Road. ‘Tenders 
by August 12th, to the Clerk to the Guardians, 515 Harrow 
Road, London, W. 

PORTUGAL.—The Diario do Gorerno of July 19th contains 
a copy of a contract entered into by the Municipal Council of 
Povoacao with Mansel Pacheco Vieira for the lighting by 
electricity of that town and of the valley das Furnas. The 
Diario may be seen at the Commercial Intelligence Branch of 
the Board of Trade, 73 Basinghall Street, London, E.C. 

SOUTH AFRICA.—7he British and South Africa Export 
Gazette states that the East London Mumetpality will shortly 
be in the market for electrical plant. Messrs. Dyer & Dyer, 
Ltd., 17 Aldermanbury, E.C., are the London agents. 

The Durban Municipality will shortly be seeking tenders for 
rails and other tramway material. The London agents are 
Messrs. Webster, Steel & Co., 5 East India Avenue, E.C. 

The Crown Agents for the Colonies, acting on be- 
half of the Central South African Railways, invite tenders 
for the supply of 27,000 lb. of hard-drawn copper wire. Forms of 
tender and all particulars may be obtained at the office of the 
Crown Agents for the Colonies, Whitehall Gardens, London, S.W., 
on payment of a deposit of 10s., returnable on receipt of a bond- 
fde tender for the whole or part of the supplies required. 
Tenders to the Crown Agents by August 20th. 

SPAIN. -The Gaceta. of July 18th notifies an application by 
the Compania Anonima de Tranvias de Barcelona for the con- 
cession for an electric tramway to run in connection with the 
tramway from Parcelona to San Andres. One month from the 
date of publication is allowed tor the presentation at the Direc- 
torate-General of Public Works, Madrid. of other applications 
for this concession on terms more favourable to the Govern- 
ment. The Gaceta of July 25th contains a copy of a notice 
inviting tenders for the lighting either by electricity alone or 
by electricity and gas of the city of Alcoy. Tenders are to 
Һе sent in not later than Augnst 18th to the “Secretaría de la 
Alcaldía constitucional" of Мсоу. — Local representation is 
necessary. A deposit of 600 pesetas (about £21) is required to 
qualify any tender. The Gacefas mav be seen at the Commercial 
Intelligence Branch of the Board of Trade, 73 Basinghall Street, 
E.C. 

STAFFORD. -The erection of an infectious diseases hospital 
is under consideration by the Town Council. 
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STRETFORD.—A Local Government Board enquiry was held 
last week into an application by the Corporation to borrow 
£55,460 for extensions to the electricity undertaking. A letter 
was received from Councillor Snaddon objecting to the loan, 
and suggesting that before any money was borrowed, the 
question of arranging with the Manchester Corporation to take 
over the undertaking and supply the Council with electrical 
energy, should be taken into consideration. 'The Clerk to the 
Council stated that this letter did not represent the true facts 
of the case. 'The undertaking had been successful from the 
commencement, and there seemed no likelihood of there ever 
being a call upon the rates. The present loan would meet the 
requirements of the town for six or seven years, the period 
of repayment asked being 25 years. It was also stated that 
expenditure, without consent, to the extent of £1,955 had been 
incurred. The Inspector eventually adjourned the enquiry until 
October, in order that an account of this expenditure might be 
prepared. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment ior the Government power station at Trollhattan, com- 


prising three electric 350-kilowatt direct-current generators ; 
4,800 ampere hours capacity battery; four 11,00) kilovolt am- 
peres three-phase generators; twelve transmitters of 5,6/0 kilo- 
volt amperes capacity, &c. Sealed tenders, marked * Anbud a 
elektrisk “utrustning ror Statens kraftverk,” should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October lst. Delivery 
is to be completed by September Ist, 1909. 

In connection with contracts tor large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required tor power-houses would be 
placed abroad by the Swedish Government—such machinery be- 
ing readily produced in Sweden itself-——-yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which 
are not manufactured in Sweden, and which will be required 
in course of time 

WESTERN AUSTRALIA.—The date of sending in tenders 
for two ringing dynamotors for central exchange, also desiccat- 
ing apparatus with motor-driven air pump for telephone cable 
work, has been extended from August 6th to September oth. 


TENDERS RECEIVED AND ACCEPTED 


BLACKPOOL.—Of the sixteen tenders received for the supply 
and fixing of a Lancashire boiler for the Electricity and Tram- 
ways Committee, that of Messrs. J. Foster & Sons, Soho 
Foundry, Preston, has been accepted. 

BRISrOL.—The following tenders have been accepted :— 
Coal supply for six months, Princess Roval Colliery Co., 
£1,093 15s.; construction of sub-stations at Oldfield Road, Hot- 
wells, Chalks Road, Cowper Street, and Clouds Hill, Messrs. 
Wilkins & Sons, £1,563. 

CLEVELAND.—In connection with the re-organisation ot 
their plant and machinery, and the establishment of a 250-ton 
Talbot. open-hearth furnace, capable of producing 1,500 tons of 
ingots per week, the Skinningrove Iron Co. (Ltd.), of Carlin 
How, К.5.0., Yorks, have recently placed with the Electrical 
Co. (Ltd.) a contract for plant required to supply power to 
the new steel and iron works department. There will be a 
three-phase generator of the Electrical Co.'s tvpe with outer 
rotating inductor, and suitable for an output of 570 k.v.a.— 
455 kw. when running at 133 r.p.m., and supplving current at 
440 volts pressure. The generator is for mounting direct on 
to the shaft of an Erhardt & Sehmer gas engine, and sufticient 
weight is built into the rotating inductor to ensure steady 
running, and dispensing with a separate tlywheel. The set is 
provided with a direct coupled exciter supplying the necessary 
exciting current at a pressure of 110 volts. 

DUBLIN.--The Corporation has accepted the tenders of 
Messrs. Ferranti, Ltd., for switchboard and feeder panels. 

EALING.—The Town Council has accepted the tender at 
£3,069 of G. Sinclair & Son for a new boiler for the generating 
station. 

HORSHAM.—As the sample truck of coal from Messrs. Cory 

ros. at 19s. per ton has not given such good results as the 
supply now received, it has been decided to accept the tender 
of Messrs. Bradbury at 19s. 6d. per ton. 

HULL.—After a long discussion, an amendment to a recom- 
mendation of the Electric Lighting Committee that the tender 
of Messrs. Lahmeyer & Co., at £4,564, for a generating set, 
should be accepted, was defeated last week. The tender will, 
therefore, be accepted. The corporation have also accepted the 
tender of Messrs. Korting Bros. at £625 for pipe work and 
condenser. 


JOHANNESBURG.—Messrs. Dick, Kerr & Co. are executing 
large orders for tramway material. 

LONDON: London County Council.—The Council has placed 
with the Cleveland Bridge & Engineering Company (Ltd.), of 
Darlington, the contract for the supply and erection of the 
whole of the steelwork required in connection with the extension 
of the Kingsway subway to the Thames Embankment. 

Islington.—'The Borough Council has accepted the following 
tenders in connection with the electricity undertaking :—F raser 
& Fraser, Ltd., repairs to two boilers. £99; Edward Le Bas & 
Co., Ltd., repairs to pipes, £49 €s. 6d.; J. Hopkinson & Co., 
Ltd., valves. £70 115. The foregoing were in each case the 
lowest tender. 

Metropolitan Asylums Board.—Yhe Board has accepted the 
tender at £815 of A. L. Underwood for the sale to him of the 
electrical generating plant at the Tooting Bec Asylum. The 
Board's Engineer (Mr. W. T. Hatch) estimated the plant would 
fetch between £1,000 and £1,500. 

Stepney.—The Borough Council received the following 
tenders :—Testing equipment: A. W. Penrose and Co., 
£357 105.; A. W. Penrose and Co., modified tender (accepted), 
£362 10s.; Union Electric Co., Ltd., £393 3s.; Johnson and 
Phillips. £415; W. White and Co., £425 3s. 6d.; Switchgear 
Co. (J. G. Statter and Co.), £427 2s. 6d. ; Electric Construction 
Co., Ltd., £446; Edison and Swan U.E.L. Co., Ltd., £455; 
Pooley and Austin, £468; Kelvin and J. White, Ltd., 
£558 16s. 5d.; British Thomson-Houston Co., Ltd., £542; 
General Electric Co., Ltd., £575. The modification was in 
respect of the motor-generator. In their tender Messrs. Penrose 
offered to supply same for £107 10s., but agreed by their letter, 
dated July 24th, to supply a generator of a better type and 
greater efficiency. Annual supply of meter cases: W. Badger 
(accepted), £99 55. ; J. апа W. Shale, £118 17s. 6d.; J. Richmond 
and Co., £121 17s. 6d.; Buck and Hickam, £152 5s. Annual 
supply of time switches: Reason Manufacturing Co.. Ltd., (ac- 
cepted), £188; Venner and Co., £294 10s.; Johnson and 
Phillips, Ltd., £371. 

SUNDERLAND.—Messrs. Willans and Robinson, and the 
British Westinghouse Co. are executing large contracts in con- 
nection with the extensions to the municipal electricity under- 
taking. (See note ''Electricity Supply at Sunderland." 


COMPANIES’ MEETINGS AND REPORIS 


BRUSH ELECTRICAL ENGINEERING CO.—Meetings of 
the crdinary and preferential shareholders were held on Friday 
to sanction a resolution for reducing the capital from £660,000 
to £489.512. This amount represents a reduction of lds. 4d. 

er share cf each class. The preference shares will in future 

ear dividends at the rate of 7 per cent. instead of 6 per cent. 

as hitherto. Lord Vaux of Harrowden, who presided, said the 
course now recommended was rendered necessary in order to 
put the valuation of the figures for patents and goodwill upon 
a sound basis. The present valuation was the price paid. when 
the business was purchased. Under the new arrangement the 
preference charge would amount to £14,000 instead of £18,000. 
The resolution was eventually carried, althcugh there were a 
few dissentients. 

CHILIAN ELECTRIC TRAMWAY AND  LIGHT.— The 
report for 1906 states that, after deducting interest and redemp- 
tion of debentures, London oftice and other charges, there 1s 
a balance of 225.756, from which must be deducted the balance 
to the credit of profit and loss carried forward from the pre- 
vious years balance sheet—£21.288 -leaving a balance to be 
carried forward of £2,448. Sir Julius Wernher, presiding at 
the ordinary general meeting on Thursday, said that the year 
1906 was the most disappointing in the company's existence. 


After having overcome gradually the damaging effect caused 
to the property by the riots of the previous year, there had been 
an unforeseen partial breakdown of some of the machinery at 
the power station, which had the effect of crippling the tram- 
wav service. The climax of their troubles was a serious earth- 
quake, which for some time dislocated the whole working system 
of their business. It was not surprising. therefore, that the 
accounts showed the meagre result of а profit of only £12,695. 
This amount, with the 5921.288 standing to the credit of last 
year’s profit and loss account, was absorbed by the service of 
the interest and redemption of the debentures, and £2,44/ in 
addition. The future, however, was brighter. An important 
feature was the prolongation of the company's concession for 
twenty-five years, and the extension of the franchise to 1955. 
It was hoped that, with a give and take policy on both sides 
the negotiations with the Santiago municipality would be carried 
to a successful termination. A contract with a Berlin company 
for the supply of electric power from their works would enable 
the company to shut down their steam power station, and to 
bring about considerable economies in the future in the matter 
of working costs. In consequence of their having failed so far 
to secure adequate compensation from the Government for the 
damage to the company's property during the riots of 1905, 
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the directors had retransfeirred to the profit and loss account 
£10.000 set aside in the balance sheet of 1905, as a reserve 
icamnst the loss. The report was adopted. 

CITY AND SOUTH LONDON RAILWAY CO.—The report 
and accounts given in our last issue were adopted at the meeting 
on Wednesday last week. The Chairman, the Right Hon. С. B. 
Nuart-Wortley, said that at the close of the half-year they 
had been, for fortv-nine days, actively working the extension 
to Euston, the completion of which had put them 1n the position 
vf feeding and being fed by the three oldest of the four great 
systems connecting London with the Midlands and the North, 
as well as in a like position to the Great Northern, Piccadilly, 
and Brompton Tube Railway. Since June 22nd, also, they had 
leen in contact at Euston with the Hampstead Tube. The 
result, so far, gave encouragement in every case. The 
wult of the half-year’s working showed a 10 рег cent. 
increase—10,148,780 against 9,045,120—in the number of pas- 
:ngers carried. The receipts per passenger were again lower, 
however, being 1°75d. against 1°80d., which followed from the 
same movement which resulted in the slightly smaller takings 
irom season tickets, viz., that people seemed less inclined than 
ever to tie themselves down to any опе of the various means 
of transit that were offered them. The most satisfactory feature 
was their improved working expenses, which were 44°38 per 
cent. of the gross receipts, against 44:94 in the corresponding 
period. The result of the seven weeks for which they had been 
working to Euston and King's Cross gave good promise of main- 
taming the existing dividends. In the eleven weeks ended July 
28th, there had been an average increase in receipts of £640 a 
week. Through bookings had been arranged with the Midland and 
Great Northern Railways and the Hampstead and Piccadillv and 
Brompton Tubes; also to Earl's Court, on the District Railway, 
including admission to the exhibition. The directors viewed 
‘avonrably the new scheme of the London and North-Western 
Ralway for an electric railway from Watford to Euston. Refer- 
ring to the negotiations between the various railway and omnibus 
companies for an improvement in fares, the Chairman stated that 
no one could deny that these had now reached an unremunerative 
basis in many cases, and an end should be put to useless com- 
petition. 

DUBLIN AND LUCAN ELECTRIC RAILWAY.—The 
report for the half-year ended June 0th states that, after 
providing for debenture interest, there is an available balance 
of 21.055, out of which the directors recommend the usual 
half-vearly dividend on the 5 per cent. preference shares, that 
£250 be paid to the contractors on account of the principal 
sum remaining due to them for electrical equipment, and that 
£95 shall be written off electric-signal installation account, 
that amount having been paid for a new system of signalling 
during the past half-year, and that £217 be carried forward. 

DUBLIN UNITED TRAMWAYS.—The half-yearly meeting 
was held in Dublin last week, Mr. Wm. M. Murphy, Chairman, 
presiding. We gave the report in our last issue. In moving the 
adoption of the report and accounts, the Chairman stated that for 
the first time the receipts and expenditure on the Howth line 
were included in the accounts, and the comparison with the figures 
shown for the corresponding period of last year was, there- 
tore, altered to this extent. The gross receipts amounted to 
£142,361, an increase of £10,328, while the expenditure, ex- 
cluding the cost of reconstruction of the Dalkey line, and 
altering the centre les, had increased by £7,365. ‘The 
receipts, which include £2,114 from the Howth trafħic, con- 
stituted a record for the first half of the year. This satis- 
factory result was mainly attributed to the International 
Exhibition at Herbert Park, which was opened in May. ‘The 
average consumption per car mile had increased in a marked 
degree owing to the heavier cars in use, and the higher rates 
of speed authorised by the Board of Trade. This accounted 
for an additional consumption of 911,848 units, an increase of 
XW per cent., although the car mileage increased only 4 рег 
*nt. But in spite of the fact that coal, on the average, had 
cost Sd. per ton more than in the corresponding half-year, the 
xenerating costs had decreased somewhat. The generating costs 
per car mile were still less than one halfpenny, and the total 
generating costs were just over one-third of a penny per car 
mile. The increase in traffic expenses, amounting to £1,560, 
was all accounted for by increased mileage, while the increase 
n the general charges, £1,287, was caused by the additional 
accident insurance agreed to be paid in respect of the excep- 
опа] risk during the Exhibition year, and by increases in 
rates, taxes, and rents. During the half-year £7,157 have been 
expended on the reconstruction of the Dalkey line. £4,000 were 
brought forward from the profits of the December half-year 
towards meeting this expenditure, and the whole of the 
halance, £3,157, has been charged against the profits of the 
last half-year. The rails originally laid down on this section 
oi the Dalkey line were only 66 lb. per yard, but they have 
кеп replaced by 105 lb. rails. There had also been charged 
against the revenue for the half-year a sum of £998 for sub- 
es side poles for centre poles in Great Brunswick Strect, 
lewer Mount Street, and Merrion Square North, and as this 
"iteration did not add to the earning power, it has been written 


"f. the whole amount being charged to revenue. The Company | 


1 а considerable grievance with regard to these centre poles. 
hey protested against placing them in the centre of the road- 


way in the first instance, and had now been obliged to alter 
their position at the request ot the Corporation at the 
expense of the Company. In view of the exceptional 
tratlic anticipated this year, eighteen bogie cars are being 
added to the stock. With regard to the Ringsend generat- 
ing station, a turbo-alternator set has been aaded, and 
additional car-sheds are also being erected. The prospects of a 
substantial profit resulting from the Exhibition trattic were 
very promising. ‘The increase in receipts for the month of 
July amounted to £7,514. After a short «discussion, the report 
and accounts were adopted. 

ELECTRIC SUPPLY CORPORATION. —-At the annual meet- 
ing on Wednesday last week, it was stated that all the six towns 
which showed a loss during 1906, viz., Dalkeith, Dollar, Jed- 
burgh, Melrose, St. Andrews, and Exmouth, were now showing 
a small profit. Totnes is also now in the same position. New 
stations have been opened during the year at Hitchin, Dum- 
barton, and Falmouth, but obviously no figures of value are yet 
available. The company's Bill, for transferring all the affiliated 
undertakings to the one hand, as already announced in our 
columns, had received Royal assent. Thus the Chelmsford 
Company ceases to be a separate existence. The report and 
accounts given in our last issue were adopted. 

GREAT NORTHERN AND CITY RAILWAY CO.—The 
half-yearly meeting was held on Friday, Lord Lauderdale 
presiding. The chairman stated that the traffic was still increas- 
ing, although not in the same proportion as during the previous 
year. In consequence of the very severe competition which 
now existed the traffic receipts only amounted to 1°33d. per 
passenger. It was quite clear that many of their fares—and 
especially the ld. fares—were much too low, and he trusted 
that as soon as an intelligent investigation of the actual ex- 
penses of working the tramways in London had been made, 
tramway fares would be put upon a remunerative basis, and so 
allow the tube railways to compete. At present they were 
doing little more than working for the benefit of their em- 
plovees and to pay fixed charges. One reason for a check in 
the rate of progress of expansion of their traffic was the open- 
ing of the Piccadilly Tube, which gave the residents of North 
Londcg the opportunity of shopping in the West End of Lon- 
don. The working expenses were 49°39 per cent. of the 
receipts. Owing to the opposition of the City Corporation to 
their Bill for the prolongation of the railway to Lothbury, it 
had been impossible to take any steps towards raising the 
necessary capital. The report was adopted. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY.—At 
the meeting on Wednesday last week, it was stated that the 
number of passengers carried during the past year showed a 
decrease of 2,153,362, mainly due to tramway competition in and 
around London. The electrification scheme is proceeding as 
rapidly as possible, and would, the chairman hoped, be completed 
in the course of next year. In the meantime it had been ar- 
ranged to accelerate the present steam train service by running 
past certain stations where it was hopeless to attempt to com- 
pete with the tramways. Prior to last month the average time 
taken by the morning trains between Peckham Rye and Victoria 
was twenty-three minutes, but now the journey took fourteen 
minutes, as against twenty-six minutes by the trams. 

NORTH LONDON RAILWAY.—The report states that there 
has been a decrease in the number of passengers carried of 
605,285. This is principally attributed to the competition at 
lower fares of the L.C.C. tramways along the Kingsland Road 
and to a diminution in the City tratlic from the districts of 
Kilburn and Hampstead through the continued competition of 
motor omnibuses. 


Strikes and Labour Disputes.—Several labour disputes have 
arisen during the past week in connection with the elec- 
trical industry. There is a difference of opinion between the 
General Electric Co. at Salford and the Trades Union; the 
Dundee tramway men are objecting to the time-table on the 
Corporation tramway system; and the emplovees of the Mussel- 
burgh Electric Tramway Co. are on strike against a new 
standard of wages. Although some 250 workmen engaged at 
the General Electric Co.’s telephone works in Salford are on 
strike, the question should be easy of settlement. The works 
are at present closed until the end of the week for the usual 
holiday, and it is hoped that they will reopen next week as 
if no strike had occurred. The question in dispute is as to 
the rate of pay of a certain section of the workmen on hourly 
wages; the company pay different rates according to the pro- 
ficiency of the workmen—in some cases amounting to 3?5 a 
week—and the Trades Union demand that the payment should 
be at a uniform rate. Although the total difference to the 
company would be very slight in amount, they naturally are 
averse from making a change in the direction of paving all 
men at equal rates in the case of work the proper and s»eedv 
execution of which depends on the skill of the indi ln! 
workman. With regard to the position at Dundee, as the 
question in dispute is affected bv the Board of Trade rezula- 
tions, 1t has been decided to ask that body to send down an 
inspector to investigate the matter. The Electrical Trades 
Union is holding a private conference at Sheffield in connection 
with the internal affairs of the Union. 
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MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—The following appointments have been 
made in the Birmingham Corporation Electricity Department :— 
Mr. R. U. Bailey, of the Newcastle-on-Tyne Electric Supply Co., 
Ltd., to be Shift Engineer at the Summer Lane generating 
station; Mr. George Scott, of the Handsworth U.D.C. Electric 
Supply Department, to be Boiler House Foreman at the Summer 
Lane generating station. 

DISSOLUTION OF PARTNERSHIPS. -C. R. Heap & E. F. 
Johnson, dealers in electrical and mechanical appliances, 28 
Hatton Garden, London, have dissolved partnership. All debts 
by Е. F. Johnson, who continues under the old title. | 

Messrs. Hansard and Watson, of Parliament Mansions, Узс- 
toria Street, Westminster, S.W., announce that they have 
dissolved partnership as from August 1st. Mr. Arnold G. 
Hansard, B.A., M.1.E.E., will carry on the business under his 
own name, and! will be responsible for all debts of the late 
firm. 

OSRAM LAMP MANUFACTORY.—Pending the erection of 
a factory for metal filament lamps in England in conjunction 
with the General Electric Co., Ltd., of 71 Queen Victoria 
Street, London, E.C., the Deutsche Gasglühlicht Aktiengesell- 
schaft have handed the sole agency of their ''Osram"" (Tung- 
sten) lamp for Great Britain and Colonies to that company. 

PERSONAL.—The Admiralty have selected Mr. A. R. Heeves, 
inspector of electrical fitters at Sheerness Dockyard, for the 
position of district overseer of electrical work at Birmingham. 


PARLIAMENTARY INTELLIGENCE 


LIGHTING OF THE NATURAL HISTORY MUSEUM.— 
In the House of Commons last week Mr. Meysey-Thomson 
asked the First Commissioner of Works whether he would 
consider the desirability of introducing electric light, or some 
other form of lighting, into the Natural History Museum, South 
Kensington, seeing that this institution is maintained at the 
expense of the nation, and that at present the valuable collec. 
tion contained there is closed to the public on the numerous 
dark days incidental to the climatic conditions of London. Mr. 
Vernon Harcourt, in a printed reply, said that this work is 
being gradually proceeded with, and an instalment of the pro- 
vision is taken in this year's Estimates. 

PACIFIC CABLE BOARD.—In the House of Commons last 
week, Mr. Claude Hay asked the Prime Minister what emolu- 
ments Sir Henry Primrose, chairman of the Board of Inland 
Revenue, will receive as chairman of the Pacific Cable Board. 
In a printed reply Sir Henry Campbell-Bannerman stated that 
Sir Henry Primrose will receive no emoluments as Chairman 
of the Pacific Cable Board so long as he holds a salaried office 
in the Civil Service, but he will retire from the chairmanship 
of the Board of Inland Revenue in the course of this autumn. 
The Pacific Cable Act, moreover, contemplates that the chair- 
man of the Board might be the holder of some other ottice of 
profit under the Crown. 

PROGRESS OF ELECTRICAL BILLS.—In the House of 
Commons last week the Tramways Provisional Order Confirma- 
tion Bill, and the Aberdeen Corporation Bill, were read a third 
time. 

ROYAL ASSENT.—The following are among the Acts of 
Parliament which received Royal Assent on Friday :—Telegraph 
(Money) Act, Aberdeen Corporation Act, Electric Lighting Pro- 
visional Order Confirmation Act (No. 3), Tramways Order Con- 
firmaton Act, Shetlield Corporation Act, Middlesbrough, Stock- 
ton, and Thornaby Tramways, North Metropolitan Electric 
Power Supply Act, Sunderland Corporation Act, Coventry Cor- 
poration Act, Manchester Corporation Tramways Act. 


Brazilian Electrical Imports.—A consular report states that 
during 1906 the imports of machinery and accessories for 
electric lighting showed a falling off of 232 tons and £42,156 
in value. 1,393 tons (£159,075) came from the United States, 
441 tons (£77,770) from Germany, 432 tons (£30.779) from 
the United Kingdom, and 76 tons (£10,007) from France. 


Concrete Poles.— Nearly a year ago, savs the Western Elec- 
trician, of Chicago, experiments were begun at Richmond, Ind., 
with reinforced concrete telephone and telegraph poles. Mr. 
William Bailey, superintendent of the Richmond Home Tele- 
phone Co., made a series of tests, with the result that he has 
produced a pole 30 ft. in height, octagonal in shape, tapering 
towards the top. with gains to be used in climbing and for the 
Insertion of cross-arms. A number of these poles were erected on 
one of the main lines of the company. and a short line was con- 
structed wholly of concrete poles. After a year in service it has 
been found that the poles have given as much satisfaction as the 
wooden poles, and have the additional quality of being almost 
indestructible. The pole itself could not be patented, but the 
manner of construction has been protected by patents. 


TRAMWAYS AND TELEPHONE EXCHANGES 


N all modern telephone exchanges every line enter- 

ing the exchange is protected by & fuse and heat 
coil, the main object of which is to protect the internal 
wires, switchboard, and other apparatus fr.m damage 
in the event of a line coming in contact with a wire 
charged at relatively high potential, and capable of 
transmitting large currents. Where such protection 
has not been emploved, cases of fires have occurred 
due to falling tramway wires. The Post Ofhce authori- 
ties have contended for some time past that, when 
there are tramways in a district, the cost of the fuses 
and heat coils in the exchanges should be borne by 
the tramway authoritv, as these devices are put in to 
protect the telephone exehange from the trolley wires. 
The tramway companies have, we believe, in every 
case refused to pay this impost, which has been known 
in five or six cases to amount to several hundred 
UNS but some local authorities owning tramways 
lave paid at once without contesting it, although the 
majority have taken the same view as the companies, 
and have refused payment. 

Early last year a joint meeting was held of 
the Executive Committees of the Tramways and 
Light Railways Association, the Municipal Tram. 
ways Association, and the Association of Tramway and 
Light Railway Officials, and the three Associations 
agreed to accept the offer of the Postmaster-General 
of a joint application to the Board of Trade requesting 
the Board to nominate an arbitrator to decide the 
point. It was found, however, that the Municipal 
Tramways Association could not bind all the Municipal 
Authorities to aecept the ruling of an arbitrator. 

The Tramways and Light Railways Association deter- 
mined not to let the matter rest, and on July Ist 
representatives of the Association met the Solicitor to 
the Post Ofhee (Sir Robert Hunter), and it was 
arranged that a circular letter should be sent to mem- 
bers of the Association enquiring whether they would 
agree to arbitration in this matter. 

The circular was duly issued, and seventy-five 
tramway and light railway undertakings— practieally 
all leading companies—have agreed to be bound 
by the result of the arbitration if it can be arranged. 
This result has been communicated to the Postmaster- 
General, and formal application was made to the 
Board of Trade last week to appoint a barrister of 
standing as arbitratcr to settle the dispute. It had 
been hoped that the hearing might have been arranged 
for before the summer vaeation, but as the Law 
Courts have risen and the leading counsel are away 
on their holidays. this is, of course, now out of the 
question. Probably the date of the arbitration will 
be towards the end of October. and the general feeling 
is that it should be conducted as economically as pos- 
sible, and without witnesses, as the facts of the case 
are practically agreed upon by the two sides to the 
dispute. We advise any tramway undertakings inter- 
ested in the matter to communicate with Mr. A. de 
Turckheim, the energetic secretary of the Tramways 
and Light Railways Association, if they have not 
already done so. 


The Poulsen Wireless Telegraph System.—Information has 
been received at the London ottices of the Amalgamated Radio- 
Telegraph Co. giving the result of some long-distance tests 
which have been carried out on the Poulsen system with an 
installation fitted up on the ss. Hellig Olav, one of the fleet 
of liners of the United Steamship Co., of Copenhagen. Messages 
despatched in mid-Atlantic were accurately received at the 
Amalgamated Radio-Telegraph Co.'s station at Steglitz, near 
Berlin, a distance of 3,300 kilometres. The message consisted 
of 21 words, and the performance is claimed as a record. 

Board of Trade and London Traffic.—It is announced that 
the Board of Trade are about to constitute a special 
temporary branch for the purpose of dealing with matters relating 
to London trattic, so i^r as they come within the scope of the 
Board. The branch will be under the direction of Colonel Sir 
Herbert Jekyll, K.C.M.G., now Assistant Secretary in the 
Railway Department. 
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‘SMALL ADVERTISEMENTS AND OFFICIAL ANNOUNCEMENTS. 


Advertisements of Situations Vacant and Wanted.—See announcement on p. iii of cover. 
Small Prepaid Advertisements of Plant for Sale or Wanted, &c., are inserted at the rate of 1/- for the first 12 words and ld. 


per word afterwards. Three insertions for the price of two. 


Advertisements can be received up till Wednesday morning first post. 


Official Advertisements are charged at the rate of 1/- per line (column width). 
Letters should be addressed to Tue KiLowatr PuBLIsHING Co., Lrp., 203-6, Temple Chambers, London, E.C. 


TENDERS INVITED. 


BRISTOL CORPORATION BLECTRICITY 
DEPARTMENT. 


SUPPLY TO AVONMOUTH. 


HE ELECTRICAL COMMITTEE OF THE CITY 

AND COUNTY OF BRISTOL will be glad tu receive appli- 

cations from Manufacturers for the supply, delivery. and erection of 
the following :— 


“А” 1 300-Kw. and 2 500-Kw. Three-phase to D.C. Con- 
f verters (6,000 to 500 Volts) with Balancers and 
Starters. 

В Е.Н.Т. A.C and LT. D.C. Switchgear. 

“E” 10-ton Hand Travelling Crane. i 
Also the supply, delivery, laying, and jointing 
of :-— 

“oO” дА miles (approx.) of 0°05 sq. in. 3-core paper insulated, 
B.O. T. sheathed, lead covered Cable, together with 
the necessary troughing and filling. 

* D" Апа the Construction of the necessary Converter 


Station, inclusive of foundations. 

It is essential that the scheme shall be in satisfactory 
operation before the close of the current year. 

Specification may be obtained, on payment of a ро 
of £2 2s. for each section (which will be returned on 
receipt of a bond fide tender), on application to the under- 
signed. 

The Corporation do not bind themselves to accept the 
owest or any tender. 


H. FARADAY PROCTOR, 
City Electrical Engineer's Office, 


August, 1907. Temple Back, Bristol. 


BARNES URBAN DISTRICT COUNCIL. 


ELECTRICITY DEPARTMENT. 


HE BARNES URBAN DISTRICT COUNCIL invite 


Tenders for : — 
A.— Mechanical Stokers. Two Sets (Babcock Boilers). 
B.— Feeder and Distributor Cables. 


Specifications, General Conditions, and Forms of Tender may be 
obtained on application to the undersigned, on payment of a 
deposit of One Guinea for each of the Specifications A and B, 
which will be refunded to bond fide Tenderers. 


Tenders must be delivered at the Council House, High Street, 
Mortlake, addressed to the Clerk, not later than 12 noon on 
Monpay, the 12th AvGust, 1907, and endorsed ‘‘ Stokers” or 
** Cables," as the case may be. 


The Council do not bind themselves to accept the lowest or any 
"Tender. 


` Dated this 22nd day of July, 1907. 
C. S. DAVIDSON, 
High Street, Electrical Engineer. 
Mortlake, S.W. 


APPOINTMENT VAOANT. 


ROYAL TECHNICAL INSTITUTH, SALFORD. 


NSTRUMENT MAKER, LECTURE ASSISTANT, 
and LECTURER in ELECTRIC WIRING required. Salary 
£100 per annum. Further particulars and forms of application 
may be obtained from the undersigned. Applications to be sent in 
by the 20th instant. 
OGILVIE DUTHIE, 


Education Office, Director of Education. 
Chapel Street, 
Salford. 


August 6th, 1907. 


— — e — 


in Direct Current, Three Wire, Electric Light and Power 
Station in the North of England.—Apply Box A42, ELECTRICAL 
ENGINEERING, 203, Temple Chambers, London. 


PREMIUM PUPIL.—Electrical Engineer of Electric 


Light and Power Station in the North has vacancy for Pupil. 

Every facility afforded for acquiring experience in Central Station 

ractice.— Apply, stating age and previous experience, Box A43, 
LECTRICAL ENGINEERING, 203, Temple Chambers, London. 


SITUATION WANTED. 


RAUGHTSMAN undertakes Home Work, Patent or 
other Drawings and Tracings at very Moderate Terms. —137, 
ELECTRICAL ENGINEERING, 203, Temple Chambers, London. (137) 


TECHNICAL EDUOATION. 


BNGINEBRING AND TECHNICAL OPTICS. 


Northampton Polytechnic Institute, Clerkenwell, 
London, Е.С. 


MECHANICAL AND ELECTRICAL ENGINEERING. 


Full Day Couraes in the Theory and Practice of the above subjects wil 
commence on Monday. September 30th, 1907. Entrance Examination on 
Wednesday aud Thursday, September 25th and 26th. These Courses include 
periods spent in Commercial Workshops, and extend over four years. They 
Also prepare for the degree of B.Sc. in Engineering at the University of 
London, Fees £15, or £11 per annum. 

Three Entrance Scholarships of the value of £52 each will be offered for com 
petition at the Entrance Examination in September next. 


TECHNICAL OPTICS. 
Full and Part Time Day Courses in all branches of this important departiment 
of Applied Science given iv specially equipped laboratories and lecture rooms. 
Full particulars us te fees, dates, &c., and all information respecting the 
work of the Institute, can be obtained at the Instifute, or on application tu 


B. MULLINEUX WALMSLEY, D Se., Principal. 


ENUINE VULCANISED FIBRE SHEETS, RODS, TUBES, 


EAR WHEELS, INSULATORS, WASHERS, &c. 
MOSSES & MITCHELL, © CYR SELL STREET 
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the Electric Supply Bill, 


Registered as a Newspaper. 


[PRICE SIXPENCE. 


SUMMARY 


In the House of Commons on Wednesday last week, 
promoted by the Electric 
Supply companies of London was withdrawn. In 
connection with the London County Council (General 
Powers) Bill, which provides for the transfer of the 
Horseferry Road station of the Westminster Electric 
Supply Corporation, the Commissioner of Works has 


' secured the insertion of а clause rendering it obligatory 


upon the company, upon the new site, to prevent the 
emission of sulphur and other products of combustion 
frem the chimneys of the generating station. Under 
the circumstances, the County Council has agreed to 
bear any expense the Company may be put to in this 
connection. The Police and Sanitary Committee of 
the House of Commons has presented a special report 
criticising the manner in which the Bill of the Glasgow 
Corporation was recently presented to the Committee. 
Several new clauses have been added to the Patents 
and Designs Bill. (Page 245.) 

Tue electro-medical equipment which has recently 
been installed in the Royal Devon and Exeter Hos- 
pital is a good example of electrical methods applied 
to curative treatment. The apparatus in use includes 
a Finsen ultra-violet lamp equipment, and a large in- 
duction coil with mercury break for X-ray work, which 
is used in conjunction with a valve tube, and has one 
secondary terminal permanently earthed. The same 
induction coil ean be used in conjunction with a re- 
sonator for high-frequency  treatinent. A specia: 
machine is used for giving sinusoidal currents, and 
apparatus is provided for applying continuous or inter- 
rupted currents. Special precautions are taken in the 
ease of the bath for electrical treatment to prevent 
excessive currents being transmitted to the patient 
from leakage or other accidental causes. (Page 247.) 


THE following books are reviewed in this issue:— 
'" Pocket-Book of Electrical Rules and Tables for the 
use of Electricians and Engineers," by J. Munro 
and A. Jamieson (eighteenth edition). '' The Elec- 
trie Tramear Handbook,” by W. A. Agnew. “ Work 
ing of Steam Boilers,” by E. G. Hiller. “Metric 
Weights with English Equivalents,” by H. P. 
MeCartnev. (Page 248.) 


SINGLE-PHASE traction is being adopted on several 
Inter-urban systems in America, not only for new exten- 
sions, but existing continuous-current lines are being 
converted. An example of this is found in the Illinois 
traction system, over parts of which cars are 
used, arranged to run on either system, with the same 
motors. "The change-over of the control connections 
is made automatically when passing from one system 
to another, and the same master-eontroller is em- 
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ployed in both cases. The overhead equipment is of 
the catenary type. (Page 249.) 


THE annual report upon the working of the Pacific 
Cable during the year 1906-7 shows that there is a 
deficit of £54,923 12s. 2d., which will have to be pro- 
vided by the contributing Governments in the follow- 
ing proportions :—England, £15,256 11s. 2d.; Canada, 
£15,256 lis. 2d.; Australia, £18,307 17s. 5d.; New 
Zealand; £6,102 12s. 5d. Exclusive of interest and 
sinking fund, there was a credit balance of 
£22,621 5s. 10d. (Page 252.) 


SoME results of steam consumption tests of a 
5,500 kw. turbo-generator set in America has been 
published. The tests show clearly the effect of dif- 
ferent degrees of vacuum, but the tests were con- 
ducted with saturated steam, so that the results cannot 
compare directly with many published figures which 
refer to superheated steam. (Page 253.) 


THE report of the Central London Railway Co. for 
the’ half-year ended June 30th records a decrease in 
the number of passengers carried of 2,075,618. Divi- 
dends of 3 per cent. upon the ordinary stock and 
4 per cent. on the preferred stock are announced. 
Speaking at the annual meeting on Wednesday last 
week, бів Henry Oak ey referred at some length to 
the present competition in travelling fares in London, 
and attributed the loss on the Central London traffic 
mainly to motor omnibus competition, which had 
established absurdly low fares between the points 
touched by the Company’s intermediate stations. 
(Page 254.) 

THE South Metropolitan Electric Light and Power 
Company have recently opened a new generating 
station at East Greenwich adjoining the company’s old 
station, established for the supply of Greenwich, Black- 
heath, and district. The generating plant at present 
installed consists of two 1,500 kw. turbo-generators, 
but the ultimate capacity of the station is to be 32,000 
kw. The arrangement of the plant is simple and com- 
pact, and full advantage is taken of the proximity to 
the river bank for coal and condensing water facilities. 
(Page 255.) 

A NEW pattern of twin-carbon arc lamp, with long 
burning hours, and specially constructed for use in 
places where corrosive fumes are present, has been 
brought out by the British Тномѕох-Нооѕтох Co. 
(Page 258.) | 
_ A PAPER read by Mr. J. M. HENDERSON at the recent 
summer meeting of the Institution of Mechanical En- 
gineers in Aberdeen described the electric cable ways 
which are in use at the shipbuilding berths of Messrs. 
Palmer’s Shipbuilding and Iron Co. at Jarrow-on- 
Tyne. Steel lattice pillars connected by cross girders 
form the end structures, and between these, in a longi- 
tudinal direction, are run the main cables, the ends 
of which are attached to electrically driven carriages, 
capable of transverse motion along the end girders. 
On these cables, self-contained trolleys are sus- 
pended, containing the lifting gear. The transverse 
motion of the cable, as well as the longitudinal motion 
of the trolleys on the cables, are controlled by the 
operator on the lifting trolley, who also controls the 
lifting and lowering. (Page 259.) 

A Paper read by Mr. C. E. Lananp at the same 
meeting described a testing machine at the North- 
ampton Institute, in which the movement of the poise 
weight is controlled electrically. Ап electric motor is 
also used for applying the torsional strains. (Page 
969.) — 

Ах electric flash-lamp for photographic use has re- 
cently been introduced. The lamp possesses several 
novel features, and is described on page 266. 

A PROCESS whereby a current density of 25,000 
amperes per square foot of cathode area may be used 


for electro-deposition work is described in a patent 
specification published last Thursday. The patentees 
are Davi» RoBERTS, Mary ROBERTS and Epwarp 
JAFFRAY; and the process embodies the use of all the 
known aids to rapid deposition in & novel design of 
depositing tank. (Page 267.) 

Ам electrical clock system has been installed at 
Charing Cross terminus. Some details of the system 
used are given on page 207. | 


Омрев '' Electrochemistry ’’ is given a short ac- 
count of the proceedings of the Chemical Section at 
the meeting of the British Association at Leicester, 
including a Paper by Dr. F. M. JAEGER, of Amster- 
dam, on the influence which radiation exerts on the 
electrical conductivity of antimonite from Japan, and 
a communication by Dr. K. S. CALDWELL on the con- 
ductivity of electrolytes in pyridine and other solvents. 
A method by R. T. Guavser for the electrolytic pre- 
paration of certain selenium compounds is noticed, 
together with a process, due to E. Drracqz, for the 
preparation of molybdenum silicide. (Page 268.) 

Unper “‘ Electrical Science ’’ is given an account cf 
some experiments by LI. Expert on pulsations of short 
period in the strengths of the earth’s magnetic field 
and a note on the observations by CHARLES NORDMANN 
of the effects produced on the magnetic declination by 
the solar eclipse of 1905. Some recent suggestions of 
J. J. Tomson regarding the electrical origin of radia- 
tion from hot bodies are discussed, and the results of 
some experiments by G. W. PIERCE on crystal rectifiers 
are given. In the Papers abstracted in the Continental 
section, PuccrawTI analyses the electric arc into sepa- 
rate spectroscopic images, and Simon gives details of 
ay of the arc produced by feeble currents. (Page 


THE new patents published last week include a speci- 
fication by FELTEN & GuILLEAUME-LAHMEYERWERKE, 
which deals with the operation of flywheel storage 
Systems; and a specification by the British THOMSON- 
Houston Co. describes how the blowing of an indi- 
vidual motor fuse on an electric train or locomotive 
may be caused to cut out the corresponding motors 
of all the motor groups. A. LEDERER is the patentee 
of a process for the manufacture of tungsten filaments, 
in which camphor forms the binding agent; and M. 
MiLcH describes a method for economically controlling 
the speed of induction motors. The boosting of two- 
phase distribution systems forms the subject of a speci- 
fication by H. S. RvssELL and F. E. Berry, while C. 
C. Garrarp and Ferranti, LTD. have protected a 
somewhat novel form of maximum demand indicator. 
Among expiring patents this week is one by Howarp, 
of America, which protects a design of enclosed arc 
lamp. (Page 270.) 

Locat Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, Com- 
panies’ Meetings and Reports, and other notes will be 


found on pages 271-278. 


THE new generating plant which the South Metro- 
politan Electric Light and Power Co. has recently 
put to work at East Greenwich, and on which a few 
descriptive notes appear in this issue, forms in many 
ways an interesting contrast to the company’s older 
plant in the adjoining building. It also constitutes a 
good illustration of several marked changes in central 
station engineering during the seven years which have 
elapsed since the opening of the original station. The 
alteration during this period of the name of the com- 
pany from the Blackheath, Greenwich, and District 
Electrie Lighting Co. to the South Metropolitan 
Electric Light and Power Co. is in itself an indication 
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of the change which has come over the aims and objects 
of many supply undertakings, which, originally founded 
for carrying on lighting in comparatively small districts, 
have now embraced the business of power supply in a 
large district. The appearance of the two engine- 
rooms presents a great contrast, one with its collection 
of single-phase alternators of varying size, driven by 
slow-speed reciprocating engines, and the other with its 
compact pair of 1,500 kw. turbines driving polyphase 
alternators. Although the new station at once strikes 
one as large and roomy, the difference in floor space 
per kilowatt output between the two engine-rooms is 
very marked. The boiler-house, also, for its output, is 
very compact, and even the chimney may be pointed to 
as being smaller owing to the employment of induced 
draught. Other new features might be mentioned as 
equally characteristic of the developments of recent 
years, such as the use of reinforced concrete in the 
structural portions of the station. The main switch- 
gear is thoroughly typical in both cases of the periods 
of construction, and it is interesting to compare the old 
style of Ferranti cellular board with the enclosed switch 
chambers and separate operating panels, which are 
now in vogue for high-tension work. The prevailing 
note of the whole scheme, of which the plant now com- 
pleted forms the first instalment, is simplicity, and 
this comes as a welcome relief to the complexity which 
is so marked a feature of the design of some modern 
generating stations. 
eee Ue eee! 

ELECTRICAL engineers in this country should not be 
too hasty in drawing conclusions from the somewhat 
humerous cases heard of from America, where single- 
phase traction is superseding, or at least being adopted 
instead of, continuous-current traction. British en- 
gineers, as a class, have little idea of the lengths to 
which the ordinary 600-volt continuous-current traction 
svstem has been carried, or rather pushed, in many 
parts of those great distriets in the States which de- 
pend almost entirely upon these light railways for their 
communication with the outer world. In a country 
where Board of Trade regulations concerning negative 
rail voltage drop are unkncwn, and where it is an axiom 
of street railway men that ''juice " is the cheapest 
thing they handle, it is no uncommon experience to 
find systems where the voltage variation at the cars 
may amount to as much as 200 or 300 volts. To 
such length have matters gone in a great many cases 
that the attainment of anything like a steady or con- 
stant voltage on the cars is looked upon as hopeless, 
and the evil has become almost standardised, while 
motor-generator sets even have been installed on in- 
dividual cars in order to cbtain a voltage supply suffi- 
ciently constant for lighting purposes. Under these 
circumstances it 1s not surprising that engineers and 
managers hailed with joy a system which promised 
practically uniform pressure, and therefore speed, 
throughout the system, to say nothing of the reduced 
labour charge at sub-stations, where such were used. 
Incidentally, the problem of designing and making an 
equipment equally adapted for operation with continu- 
ous and single-phase supply was one eminently fitted 
for American ingenuity to solve; and that they have 
succeeded in overcoming many of the difficulties may 
be seen from the article appearing in our columns 
to-day. 


THE report of the Pacific Cable Board for the year 
1906-07, published elsewhere in this issue, again shows 
& large deficit, which will have to be borne by the 
contributing Governments in .the following  pro- 
portions: —England, £15,250 lis. 2d.; Canada, 
£15,256 11s. 2d.; Australia, £18,307 175. 5d.; New 
Zealand, £6,102 12s. 5d., making a total of 
£54,928 19s. 2d. There was a credit balance of 
£22,621, without provision for interest and sinking 
fund, but on such an undertaking as a cable of the 
description of the Pacific Cable, these latter charges. 
are naturally very heavy. They have been based 
upon repayment in 50 years, and the annual sum which 
has to be provided for amounts to no less than 
£77,544 18s., the final instalment being paid off in the 
year 1952. Hence the large deficit mentioned above. 
Provision has been made in the present accounts, 
however, for & sum of £33,000 towards the Renewal 
Account. Although the deficit on the working of the 
cable is still very high, some slight satisfaction is 
vouchsafed the contributing Governments in the 
gradual decrease which is taking place in this item. 
In 1902-3, £120,000 had to be provided under this 
head; in 1908-4 the amount was £88,000; in 1904-5 
this was reduced to £75,849 18s. 6d.; whilst, as already 
mentioned, for the last completed year a further de- 
crease has taken place, so that the amount stands at 
£54,923 12s. 2d. At the same time it should be 
pointed out that the revenue has been unduly in- 
creased during 1905-6 owing to the failure, for some 
weeks in April and May of 1906, of both cables of the 
Eastern Extension Cable Co. between Australia and 
New Zealand, an item whieh cannot be counted on 
in the future. At the present average rate of decrease 
in the deficit, many years must elapse before the 
Pacific Cable undertaking will be put upon a profit- 
able basis, and it is problematical whether Great 
Britain and the Colonies concerned have gained all 
that was originally anticipated. from the expenditure 
entailed. 


PARLIAMENTARY INTELLIGENCE 


GLASGOW CORPORATION BILL.—The Police and Sani- 
tary Committee of the House of Commons have presented a 
special report concerning the Glasgow Corporation Bill, which 
was recently before them, and which was reported in our 
columns at the time. The Bill, as submitted, contained pro- 
visions, among others, for borrowing £50,000 for tramway 
purposes. The necessity for these works was satisfactorily 
proved before the committee, but it is their established practice 
to require the production of precise an' detailed estimates of 
expenditure when a loan is asked for. ln the case of the 
Glasgow Corporation an estimate of the proposed expenditure 
on tramway extensions was laid before the committee amounting 
to £41,862, but no satisfactory explanation was given in evidence 
of the difference between the borrowing powers of £50,000 asked 
for and the estimated cost of the proposed works. An adjourn- 
ment was rendered necessary in connection with the other por- 
tions of the Bill, and, speaking of the Bill generally, the com- 
mittee express the opinion that great carelessness was displayed 
in the presentation of the case, and that the promoters did not 
appreciate the necessity of accurate detailed estimates. The 
committee, though obliged to condemn the conduct of the Bill, 
have not felt justified in declaring the preamble not proved; 
but they have limited the borrowing powers to the exact sums 
proved by estimates. The case disclosed the fact that the 
General Orders made under the Private Legislation Procedure 
(Scotland) Act do not require detailed estimates to be submitted 
in every case, and the committee are unanimously of opinion 
that in this respect those Orders require amendment. 

LONDON COUNTY COUNCIL (GENERAL POWERS) 
BILL.—This Bill was under consideration by a Committee of 
the House of Lords on Wednesday last week. Part 9 deals 
with an extension of time in connection with certain improve- 
ment works near the Houses of Parliament, which involve the 
removal of the generating station of the Westminster Electric 
Supply Corporation in Horseferry Road. А new station is to 
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be buiit by the Westminster Electric Supply Corporation upon 
a site close to the present one in the Horseferry Road, which 
has been provided by the London County Council under the 
terms of an Act of Parliament of 1900. This Act gives the 
Council the right to acquire the site of the existing works in 
Horseterry Road for the purpose of street Improvements, but 
puts upon it the obligation to provide a fresh site. In June 
the County Council ootarned an extension of two years for 
carrying out the work, and at a late stage in the proceedings 
before the Police and Sanitary. Committee the Commissioner of 
Works endeavoured to secure the insertion in. the present 
Bill of a protective clause. We give below an abstract of the 
communication sent to the Police and Sanitary Committee by 
the Commissioner of Works, but the Committee refused to 
insert the clause asked tor, on the ground that it was applied 
for too late in the proceedings. "1t 1s observed that the ques- 
tion of extension o1 time for the completion of the Westminster 
improvements scheme of the London County Council, under the 
London County Council Improvement Act of 1oou is under the 
consideration of the Committee on this Bill, and it is noticed 
that the site for the reinstatement of the Westminster Electric 
Supply Corporation generating station has been specially men- 
tioned. This site, which is in the Horseferry Road, near the 
end of Lambeth Bridge, will be close to the southern end ot 
the new gardens which the County Council is, univer its Act 
of 190, to lay out as a public pleasure-ground in extension of 
the Victoria ‘Lower Garden; it will also be less than a quarter 
of a mile from the Victoria Tower on the side of the general 
drift of the southerly winds; it will also be the same distance 
from the Tate Gallery. The erection of large electrical 
generating works in such a position is a matter which causes 
the gravest concern to the Commissioners, whose attention has 
lately been drawn by scientific experts to the serious damage 
which is likely to be caused by chemical products of tne 
furnaces of such works to vegetation, to buiidinus, and to works 
of art in their vicinty. ‘the danger has appeared to be so 
serious that the Commissioners deemed it satnciently important 
to make representations thereon to Parliament last session, and 
upon any new legislative proposals relating to electrical power 
and supply in London clauses were prepared for the purpose ot 
reducing the danger as iar as possible. Mad the Gommis- 
sioners of Works possessed in 1900 all the intormation which 
they now have for forming an opinion on this subject, they 
would no doubt have taken steps for providing in tne Act of 
1900 for the re-housing of the station at a greater distance trom 
the Houses of Parliament. . . . lt is true that the existing 
station is now in the immeuilate vicinity, but ijt is to be ex- 
pected that the operations in the new works will be more 
extensive than hitherto, and, moreover, it is impossible to say 
what share the existing works may have had in the injury 
which the Houses of Farliament now undoubtedly suffer. . . . 
A clause is suggested for ensuring that precautions may be 
taken for preventing damage trom the works. lt may be too 
late for consideration at this stage, but the Commisioners will 
feel bound to press for it either before or during the passage 
of the measure through the House of Lords." Before ипига 
reading in the House of Commons, however, the clause was 
inserted, and the London County Council have now agreed, 
in view of the fact that this altered the position of the parties 
and the terms of the agreement with the company, to include 
in the Bill an additional subsection by which the Council comes 
under an obligation to reimburse the Westminster Electric 
"upply Corporation for any expense incurred in carrying out 
the terms of the above recommendations by the Board of 
Works. The Bill further sought an extension until 1909 for 
the transfer of the works trom the old site to the new, but 
on the opposition of the Westminster Electric Supply Cor- 
poration this was increased to 25 years. The transfer should 
have taken place in 19C5, and since then the plant in the 
station has increased from 4,000 kw. to 7,000 kw., and. for this 
reason, it was successfully argued, two years would be 
insufticient. 


LONDON ELECTRIC SUPPLY BILL.—In the House of 
Commons on Wednesday this Pill (which was promoted by the 
electric lighting companies of London, with the object of 
facilitating power supply in London, and which has been pre- 
vented from proceeding subject to the decision of the Com- 
mittee on the London County Council Electric Supply Bill) was 
withdrawn. 


Mr. Harris, in moving that the order for the second reading 
of the Dill be discharged, and the Dill withdrawn, complained 
that in spite of the direct invitation of the Hybrid Committee 
last year that competitive schemes would be considered, the 
promoters of this Bill had been unable to obtain a hearing 
for their measure. The present position of the electric supply 
industry in London was intolerable, a position. brought about by 
the Electric Lighting Acts of 1882 and 1888, which introduced 
so much uncertainty as to the future position of the various 
companies. No definite principle had been laid down as to the 
exact price at which the companies! undertakings could be pur. 
chased by the local authorities. The large number of small 
stations now at work had been brought into existence by the 
absence of authority for the existing undertakers to link up 
their systems for the purposes of giving a mutual supply, and 
generally the conditions surrounding the industry were the 


opposite to what a reasonable system ought to be. He con- 
tended that the Bill carried out the recommendations of the 
Committee last year, and furthermore remedied all the detects 
which he had alluded to. à | 

Mr. Lrovp GeorGe (President of the Board of Trade) said 
his own opinion was that it would be practically impossible tor 
the parties interested in this question to arrive at some common 
understanding upon general principles whilst the companies took 
one view, the local authorities another, and the majority of 
the London members another view. He did not deny that the 
matter was urgent, and he was not without hopes that a settle- 
ment of the points in dispute would be arrived at in the course 
of the next few months. 

Lord Roserr CkciL urged that the matter should be con- 
sidered as a business proposition, and not as a political question. 
The Bill was accordingly withdrawn. | 
OXFORD TRAMWAYS BILL.—This Bill was read a third 
time and passed in the House of Commons on Monday. : 
PATENTS AND DESIGNS BILL.—This Bill, as amended in 
standing committee, came on for consideration in the House of 
Commons on Friday. A number of new clauses and amendments. 
were agreed to. One clause, proposed by Mr. Lioyd George, gives 
the detendant in an action for infringement the right to counter- 
claim for the revocation of the patent. The following clause, 
proposed by Mr. Dundas White, was adopted atter some dis- 
cussion :—‘‘A patentee shall not be entitled to recover any 
damages in an action for infringement commenced after the 
commencement of this Act from any defendant who proves that 
at the date of the infringement after the passing of this Act 
he was not aware of the existence of the patent, and the 
marking of an article with the word ‘patent,’ ‘patented,’ or any 
word or words expressing or pi that a patent has been 
obtained for the article, stamped, engraved, impressed on, or 
otherwise applied to the article, shall not be deemed to consti- 
tute notice of the existence of the patent unless the word or 
words are accompanied by the year and number of the patent. 
Provided that nothing in this section shall affect any proceedings 
for an injunction." The following was also added to the Bill, 
at the instance of Mr. Lloyd George, in substitution of Section 
25 of the principal Act :—'' (1) A patentee may, after advertising 
in manner provided by rules of the Supreme Court his intention 
to do so. present a petition to the Court praying that his patent 
mav be extended for a further term, but such petition. must 
be nresented at least six months before the time limited for the 
expiration of the patent; (Z) any person may give notice to the 
Court of objection to the extension; (5) on the hearing of any 
petition under this section the patentee and any person who has 
given such notice of objection shall be made parties to the 
proceeding, and the comptroller shall be entitled to appear and 
be heard, and shall appear if so directed by the Court; (4) the 
Court, in considering its decision, shall have regard to the 
nature and merits of the invention in relation to the public, to 
the profits made by the patentee as such, and to all the circum- 
stances of the case; (5) if it appears to the Court that the 
patentee has been inadequately remunerated by his patent, the 
Court may by order extend the term of the patent for a further 
term not exceeding seven, or, in exceptional cases, fourteen 
years, or may order the grant of a new patent for such term 
as may be specified in the order and containing any restriction, 

conlitions, and provisions the Court тау think fit." 

ROYAL COMMISION ON LONDON TRAFFIC.—In reply 
to several questions by Sir John Dickson Poynder and others. in 
the House of Commons on Tuesday, regarding the character 
of the branch office recently opened by the Board of Trade to 
deal with traflic questions in London, Mr. Kearley stated that 
this branch was regarded’ merely as a temporary character, and 
its establishment. was without prejudice to any future legislative 
prorosals. Among the duties of the branch would be the col- 
lection of information and statistics with a view to keeping the 
report of the Royal Commission up to date, and the preparation 
of an annual report with regard to London trattic for presenta- 
tion to Parliament, the preliminary exanunation of new schemes 
seeking statutory authoritv. so far as these come within the 
scope of the Board of Trade, and the consideration of any other 
questions affecting traffic in Greater London that the depart- 
ments concerned may desire to refer to it. No doubt legisla- 
tion would follow in due course, but he was unable to say whether 
it would be next session. 

SCOTCH TRAMWAY UNDERTAKINGS AND WATER 
RATES.—-In our last issue we referred to the action which was 
being taken by Scotch tramway authorities in respect of the new 
rating clauses in the Renfrewshire Upper District. (Eastwood 
and Mearns) Water Bill. Hitherto, under private Acts, tramway 
undertakings have only heen rated for domestic purposes upon 
one-fourth their value, but under the Bill referred to above, the 
assessment will be upon the full value of the undertaking. 
When the Bill came up for consideration in the House of 
Commons on Thursday, Mr. Cleland moved as an amendment 
that tramways, with certain other undertakings, should only be 
rated upon one-fourth their annual value. Major Seely, chair- 
man of the House of Commons Committee which passed the 
Pill, said that no new precedent was created, for the clause im 
the Pill was in accordance with the Public Health (Scotland) 
Act, 1897. under which land and other property was assessable 
at the full rate. After some discussion the amendment was 
rejected by 112 votes to 71. 
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THE ELECTRO-MEDICAL EQUIPMENT AT THE ROYAL DEVON 
AND EXETER HOSPITAL 


FTER many years of makeshift apparatus for 

administering electricity as a remedial agent, the 
Governors of the Royal Devon and Exeter Hospital 
a short time since decided on installing an electrical 
department, and furnishing it with modern instru- 
ments which, in their opinion, would best meet the re- 
qurements of the locality. As this list grew it 
became plain that & small side room would not con- 
tain sueh instruments and leave room for couches, 
and patients awaiting their turn. And thus.it came 
about that & set of rooms in the basement eventually 
became the seat of their reception, making a compact 
department looked at from the point of view of group- 
ing the instruments near each other, with a very 
tair-sized waiting-room. 

The current, which is continuous from the private 
dynamo of the hospital, is brought to a distributing 
switchboard in the medical ofħcer’s consulting-room, 
so arranged that the current can be switched on to 
any one instrument or to all, and is under lock and 
key. 

The first instrument which meets the view is the 
Finsen-Reyn lamp of the latest type, with automatic 
are striking mechanism. This lamp is run off a 110- 
volt circuit, and the current is controlled by means 
of resistances behind the switchboard. A voltmeter 
and ammeter are mounted in full view of the operator. 

The lamp is of the short pattern, having quartz 
lenses with water Jackets in two places. The space 
between the quartz lenses is filled with distilled 
water, whieh is cooled by the action of circulating 
tap-water. 

The next room is a small one comparatively, having 
a two-foot brick carrving-wall on two sides, and flush 
boarding lined with sheet lead on the other two sides. 
The doors are lead lined as well. This room contains 
an excellent induction coil, made by Apps, of the 
Strand, London. It is designed as a fifteen-inch 
spark соп, but easily gives sixteen inches. It has 
special arrangement of the condenser whereby, when 
taking a heavy current of three to five amperes or 
more at 110 volts, increased condenser surface ean 
be introduced. By this means turbulent action in the 
dipping break can be prevented. The switchboard con- 
trolling this induction coil is of the standard pattern 
supplied by A. E. Dean, of Hatton Garden. It eon- 
tans his Mercury motor dipping-break, and а speed 
indicator, to which is attached an automatic cut-out: 
this can be set to take effect at any prearranged 
number of revolutions. In using it, it is first neces- 
sary to ascertain how many revolutions cause brown- 
ing of a Sabouraud's dise. It may be 8,000, with 
a ziven tube. All that is necessary, therefore, after- 
wards is to set the cut-out to aet at that number of 
revolutions, and the instrument can be used safely 
bv an ordinary nurse or student several times in suc- 
cession. 

The tubes for X-rays are held in a Ясер glass 
raliofuge shield, and this in an iron adjustable stand, 
alo the work of A. E. Dean, and soll under the 
name, '' Universal treatment shield." Besides being 
extremely adjustable for every conceivable position, it 
has the convenience of being earthed, and the tube is 
actuated by the cathodal electrode only, the other 
end being attached to the iron stand before-mentioned. 
By this contrivance, greater safety is insured, and the 
stand can be touched when in full action with no fear 
of any spark passing—a desideratum when treating 
Wavward children. 

A valve-tube is also in use with the induction coil, 


which, with the system of using one electrode for the 
X-ray tube and earthing the other, prevents the 
return current very effectively. 

In this room also is the high-frequency apparatus, 
which is worked from the same. induction coil. It 
is of the usual pattern now so much in vogue, having 
а solenoid and separate Oudin's Hesonator. It has 
Harry Cox & Со. в sound deadener, and was sup- 
plied by that firm. There is a condensation couch, 
effeuve, metallic and glass vacuum electrodes. 

The next room is fitted up for general medical 
'" faradisation.'" 16 contains a small dynamo con- 
structed to give three-phase sinusoidal currents. It 
is actuated by the hospital dynamo, and the electrodes 
lead to three sledge coils. which control the current. 
Another set of three electrodes convey the sinusoidal 
current to the patient, whether through pads, water, 
or carbon. It also contains a switch whereby 
‘*faradic primary,  '' interrupted,” '' faradic second- 
ary," or continuous current can be administered, 
either by pads or limb baths. 

A rhythmic interruptor is found in this room, by 
which the current may be made to wax and wane 
rhythmically, either quickly or slowly, as may be de- 
cided on. This is brought about by more or less 
slowly plunging a fine copper or aluminium wire into 
saline solution, and withdrawing it completely, when 
a break of current occurs, and the phenomena recur. 
This is a very advisable method of administering all 
forms of faradism, but with regard to the faradio 
primary it is almost a necessity. 

In the next room a full-length porcelain bath is 
seen. It is for the administration of the various forms 
of electrical current just described to the whole body, 
or by means of a hand electrode, to half the body. 
The bath is supported on three piers built on thick 
glass. A lead trap is attached to the bath and to a 
porcelain glazed socket-pipe, and does not rest on 
anything between. The taps bringing hot or cold 
water are two or three feet from the bath, being con- 
nected by lengths of india-rubber hose-pipe. 

These precautions were considered necessary to pre- 
vent a dangerous shock being possible in the case of 
& serious discherge of current to the ground, either 
on the part of a breakage in the hospital cables, or 
the advent of the electric overhead wire system of 
tramways near the hospital. 

It was found that after the trap and drain-pipes 
were wetted, the resistance was 10,000 ohms, 
diminished to 8,000 if the tiles on which the glass 
rests were thoroughly wetted also. 

On working out these details it was found that, 

should the hospital cable leak all its charge into the 
ground, with such a resistance the patient would only 
receive one or two milliamperes more. Nevertheless, 
the point is one of interest and importance when the 
whole surface of the body is concerned, and the bath’ 
is in a basement. 
. It may be mentioned that some of the members 
of the British Medical Association who attended the 
annual meeting at Exeter this year inspected the 
installation, and were much interested in examining 
it. They, together with some of the foreign delegates. 
expressed themselves in high terms as to its capacity 
for work. ; 

The hospital current is so well under control that 
electrolysis for redundant hair and electro-ionisation 
treatment is easilv performed. 

Remembering the excessive charge made for the 
four-celled Sehnee bath prior to the lapse of the 
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patent, it caused some amusement to see two brown 
pig-pickling tubs, value two shillings each, represent 
those for the feet, and two white porcelain quart jugs, 
capable of immersing the hands and forearms, costing 
about the same amount as the tubs, represent those 
for the arms. Nevertheless, they answered the pur- 
pose and good results had already been obtained with 
them. 


REVIEWS OF BOOKS 


Pocket-Book of Electrical Rules and Tables for the 
Use of Electricians and Engineers. By the late 
John Munro and Andrew Jamieson. Eighteenth 
Edition. 710 pp. 5 in. by 8 in. (London: 
Charles Griffin & Co.) 8s. 6d. 


Tus little book has now reached its eighteenth 
edition, and is so well known, both for its good and 
its bad points, that it is somewhat difficult to find 
anything new to say about it. The size of the book 
still justifies its being classed as a pocket-book; about 
50 pages have been deleted from the old edition, and 
upwards of 40 pages of new matter, inclusive of 19 
new figures, have been added to the present edition. 
There is a new section upon ‘‘ Radio or Wireless 
Telegraphy,’’ and several new instruments are de- 
scribed. 

The Institution Rules for Wiring are given in full, 
but not the revised Rules, although both these Rules 
and this pocket-book were published in April of this 
year. On pages 500 and 501, in the diagrams of 
connections for some dynamo tests, the index letters 
D, and D are transposed in error. 

The information given upon the subject of new 
high-efficiency incandescent lamps is exceedingly 
meagre, and what is given in reference to carbon 
filament lamps is both scattered and = antiquated. 
The first reference is on page 521, where we find a 
table of relative luminosity; on page 522 the working 
temperature is given; on pages 524 to 526 are a 
number of miscellaneous notes, followed by the Nernst 
lamp on pages 526a and b; on page 528 a few com- 
parative tests are given; and on pages 533 to 535 are 
given a series of tables showing the currents required 
by various low-voltage carbon lamps. No informa- 
tion is given respecting high-voltage lamps. It cer- 
tainly would have been better if this subject of in- 
candescent lamps have been brought up to date, and 
the various data brought together in consecutive order 
under one heading. 

On page 496, under the separate head of '' Alter- 
nate Current Motors,’’ we are given the following piece 
of up-to-date information :—‘‘ Motors to work in cir- 
cuits supplied with one-, two- or three-phase alternate 
currents, as well as induction motors, are now a 
practical success.” Apart from this pronouncement, 
we can find no information whatever upon the subject 
of single-phase motors. Alternators do not receive 
much better treatment, the only types briefly alluded 
to betng the old-fashioned Ferranti, Westinghouse, 
and Mordey machines. 


When we come to the section on testing, there is 


great improvement, however; no less than 190 pages 
are devoted to this subject, and the tests dealt with 
cover the whole field, from submarine cable faults to 
transformer efficiencies. The book will undoubtedly 
be found more useful in the laboratory than in the 
workshop or power-station; and more valuable to the 
electrician than to the electrical engineer. The small 
print is not exactly the most comfortable to read, 
but probably this is unavoidable when such a large 
amount of matter is compressed into so small a volume 
as this old and familiar pocket-book. 
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The Electric Tramcar Handbook. By W. A. Agnew. 
Fourth Edition. 122 рр. Tin. by4}in. 71 illus- 
trations. (London: Alabaster, Gatehouse & Co.) 
2s. 6d. 

Wen a thoroughly practical book like this has 
reached its fourth edition, a review of it should be 
written by one of the thousands of drivers and inspec- 
tors into whose hands the previous editions have passed. 
Even if such men are not accustomed to write reviews, 
it would be interesting to learn which chapters they 
have found most useful, and which most difthcult. In 
this edition the diagrams of controller connections have 
been extended by the addition of the new Westing- 
house and of the Raworth regenerative. These con- 
troller diagrams are tedious and puzzling, and he must 
be a persevering and enthusiastic man who can go 
through them all, tracing out the connections, and 
imagining the different positicns. The little book is so 
excellent that nothing more need be said besides re- 
commending it to everybody who wishes to have an 
elementary knowledge of the modern British electric 
tramear and its working. The only criticism which 
may be made is, that the question of braking, especi- 
ally of emergency braking, might perhaps be general- 
ised. It is well dealt with under various heads, but 
these are scattered over many pages. 

——— fÓ———— 


Working of Steam Boilers: Being Instructions respecting the 
Working. Treatment, and Attendance of Steam Boilers. By 
E. G. Hiller. Fourth Edition. 112 pp. 85 in. by 5} in. 
20 plates and many diagrams. (Manchester: Taylor, 
Garnett, Evans & Co.) 15. 


Tuts is a handbook for the use of boiler attendants and those 
in charge of and responsible for the care of steam boilers. 1t is 
essentially a book which should be put into the hands of the 
chief stoker or boiler-room foreman; the language is exceed- 
ingly simple and plain, and the illustrations are both numerous 
and informative. The book is not divided into chapters, but 
is provided with subject-matter headings, and numerous side 
references, in addition to a good index; so that it is very easy 
to refer to any detail upon which information is required. The 
general aim of the work is to give a description of all troubles 
to which steam boilers and kindred plant are liable, together 
with the necessary instructions for preventing their occurrence 


as far as is practicable. 
————— dll 


Metric Weights with English Equivalents. By H. P. McCartney. 
85 pp. 5] in. by d in. (London: E. and F. N. Spon.) 1s. 


Tuis is truly a pocket.book, not too large for the waistcoat 
pocket, and with figures which do not require a magnifying glass 
to render icgible. Тһе paper is good and strong, but the 
corners might with advantage have been rounded. It should be 
noted that this 1s a book of equivalent weights only, but as such 
it ought to be usetul to all who have much conversion work to 
do. All calculations have been carried to the fourth decimal 
place, and the equivalent British weights are given both in 
tons, cwts., &c., and in total lbs. 


Strike of Telegraphists in the United States.—' The strike of 
telegraphists which commenced in Chicago a few weeks ago is 
rapidly spreading to other important centres, and the Union 
have called out all the men in New York. About 50 per cent. 
of the Western Union men have obeyed, and about 90 per cent. 
of the Postal Company's men. At New Orleans, Minneapolis, 
and St. Louis, the operators of the Western Union Co. have 
struck, whilst those of the Postal Company are joining in the 
movement. The delay and inconvenience in the Unite "tates 
is very considerable, but now that the New York operators 
have also struck it is possible that communication with England 
and Europe may be dislocated. It is stated that the friction 
between the Western Union Co. and its employees began im 
connection with the discharge of one man, and that local 
grievances have caused the controversy to become general. On 
Sunday it was reported that fifty cities were affected. 


Transatlantic Wireless Tclegraphy.—It is stated that Marconi's 
Wireless Telegraph Co. will inaugurate. some time in September, 
wireless telegraph communication across the Atlantic between the 
new station at Clifden, on the west coast of Ireland. and the 
Canadian station at Cape Breton. The charges which will be 
made are reported to be 5d. per word plus land charges for 
ordinary messages, and 25d. per word plus land charges for 
Press messages. 
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COMBINED SINGLE PHASE AND CONTINUOUS CURRENT TRACTION 
| IN AMERICA 


A 5 showing the headway which single-phase railway traction 
A is making in America, a description in the street. Railway 
Journal (New York) of the Illinois traction system is of interest. 
This large inter-urban network was originally, of course, en- 
tirely continuous current, but out of a total of 141 miles of line 
in use and about to be laid, about 45 miles are at present being 
worked on, or are being equipped for, the single-phase system. 
About 30 miles of single-phase line is already at work, and 
another section of 30 miles, which is now running on con- 
tinuous current, will be ready to be changed over in a few 
weeks. Also another new single-phase line, 27 miles in length, 
is approaching completion. 

Power is generated at the new Peoria generating station at a 
pressure of 2,300 volts, three-phase, which is stepped up by 
transformers, and fed into the transmission lines at 55.000 volts. 
At the sub-stations this pressure 1s reduced to 3,500 volts, single- 
phase, by transtcrmers, connected to one phase опу. ‘The 
article in question then proceeds to describe in some detail the 
section of the system from Peoria to Bloomington as being a 
typical example of the methods adopted for single-phase work- 
ing on the system. 

The Peoria power house is equipped with two Curtis four- 
stage steam turbines, each driving a four-pole, three-phase 
General Electric alternator, with an output of 2,000 kw. at 2,300 
volts 25 cycles, at a speed of 750 r.p.m. Two rotary converters 
have also been installed to supply power for the city service; 
these are 750-kw., 10-pole, 25-cycle units running at a speed of 
300 r.p.m., and supply 1,250 amps. at 600 volts. 

There are thirteen transformers in al] : six 700-kw. Westing- 
house units wound for 33,000-2.500 volts, and six 250-kw. West- 
inghouse transformers wound for 33,C00-450 volts. The thir- 
teenth is a General Electric transformer of 75-kw. capacity, 
and is wound for 355,000-2,500-1,150 volts. АП of these trans- 
formers are oilinsulated and water-cooled. 

Two exciter sets are provided. One is driven by a horizontal 
Curtis turbine, running at 2,400 r.p.m.; and gives 75 kw. at 
125 volts, while the other is a 70 kw. set driven by an induc- 
tion motor. 

The form of pole adopted for the transmission line is shown 
in Fig. l. It will be seen that it does duty for supporting 
the trolley wire. Ultimately the transmission line will be in 
duplicate, but at present only three wires are strung. 

The wires are of No. 2 œ» & S. hard-drawn copper sup- 
ported on porcelain insulators, carried on malleable iron pins, 
and tested to a pressure of 60,000 volts. The poles are of 
cedar, and are 40 ft. in height, with a diameter of 7 in. at the 
top, and range from 12 in. to 14 in. in diameter at the base. 
The poles are buried to a depth of 7 ft. in the ground. each 
being planted in cement. They are spaced 140 tt. apart on 
straight, level tangent, and at curves and street crossings the 
spacing is usually reduced to 1CO ft. 

An etlicient. means of prctecting the transmission lne from 
damage by lightning is afforded by a galvanised iron wire 
strung for the entire length. This wire is earthed at every sixth 
pole. The wire is attached to each pole by means of a lag 
«crew and two washers, the wire lying between the washers, and 
being tied on either side of the lag screw by means of a length 
of iron wire, which has its ends turned up for a distance of 
6 in. in a horn fashion. 

The sub-stations are all similar as regards their equipment, 
and are usually combined with passenger and goods stations. 
Each sub-station has a capacity of 4С0 kw., and is provided 
sith two 200 kw. single-phase transformers, each controlled on 
the hich-tension side by two oil switches, interlocked to form 
a double-pole unit. On the low-tension side, there is one single- 
pole oil switch mounted on the back of the low-tension panel. 
In addition to these switches, and there are three oil switches 
for sectionalising the high-tension transmission line, which work 
as a triple-pole switch. Two single-pole 55,000-volt air-break 
disconnecting switches are provided for connecting the oil 
switches controlling the high-tension side of the transformers 
to either side of the line sectionalising switch, and in this 
manner to enable the sub-station to be fed from cither end 
of the hne as desired. 

jetween the oil switch controlling the high-tension side of 
the transformer and the transformers themselves, there are 
four 35.000-volt disconnecting switches, two for each trans- 
former, which enable either unit to be «ut ont cf service at 
will, and in a similar manner two 3.300-volt disconnecting 


switches are provided in the secondary circuit between the low- 
tension oil switches and the transformers. One lead from the 
low-tension side of each transformer is connected to a busbar 
situated beneath the floor, that leads to the track. 

A diagram of connections is given in Fig. 2, and Fig. 3 
shows the general arrangement of the sub-station equipment. 
In some of the sub-stations all three wires of the transmission 
line pass through the building, but in other cases (as shown in 
Fig. 3) only two of the wires are used. 

The switchboard in each sub-station consists of four panels: 
(1) A line section panel on whicn is mounted the operating 
mechanism for the line section switch; (2) a high-tension trans- 
former panel which controls either or both of the transformers, 
according to how many of the disconnecting switches are in 
circuit. On this panel there are mounted an ammeter, the 
operating mechanism for the double-pole, high-tension trans- 
former oll switch, and a differential relay ; (5) a low-tension 
transformer panel, provided with an ammeter, the cperating 
mechanism of the low-tension oil switch and an inverse time 
limit overload relay; (4) a double-pole feeder panel equipped 
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Fic. 1.--Drratts or HicH-TENsION TRANSMISSION LINE. 


with two ammeters, two oil-switch cperating mechanisms, and 
two inverse time limit relavs. 

As is usual with single-phase railways, the trolley is of the 
catenary suspended type, consisting essentially of a COO grooved 
copper wire suspended from a steel messenger cable, which is 
supported on insulators carried by the bracket arms shown in 
Fig. 1, and composed of seven strands of No. 11 B. & S. valvan- 
ised steel wire. The diameter of the messenger cable is 7, 16 in. 

A certain amount of span-wire construction is also used in 
the outskirts of towns. 

All the line material was supplied by the General Electric 
Company (of America). The long intermediate hangers, Fig. 4, 
consist of malleable iron ''zrips " or ""sisterhooks," and malle- 
able iron clamps rivetted to a steel stem 4 1n. x &1n. The short 
centre point hanger is made entirely of malleable iron. The 
grips of these clamps are closed when in place to grasp the 
messenger cable. Fig. 5 shows the form of hanger used with 
bridle pull-offs; in this instance the stem is a steel rod. The 
object of the bridle arrangement is to pull the hanger off at 
both the top and bottom, in order to keep it in the same 
vertical plane. All the pull-off wires, guy ropes, &c., are in- 
sulated by hickory strain insulators. The conductor is anchored 
every 1,00) ft. bv an anchor hanger of the type shown in 
Fig. 6. On straight track, the trolley wire is staggered 10 in. 
in every 2,8С0 ft.. to distribute the wear of the contact bar of 
the pantagraph collector. 

The type of section insulator used is shown in Fig. 7. There 
15 a section insulator at each sub.station, and one between sub- 
stations. The dead section, where the a. c. trolley ends and the 
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d.c. trolley begins, is composed cof two such section insulators 
with a 40 ft. length of dead trolley between. Dead sections are 
situated at about a mile from the terminal at each end of the 
line. 


naturally somewhat complicated, as it contains provision for 


running either as single phase with variable voltage control, or 
from an auto-transformer or 
ordinary 
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Fic. 3.— ARRANGEMENT OF APPARATUS IN SUB-STATION. 


The track itself does not call for any special mention. The 
cars, which have to run over both the alternating and con- 
tinuous current sections of the group of lines, are each equipped 
with four 75 h.p. compensated motors wound for 250 volts each. 
and capable of working on either circuit. The control gear is 


same master controllers. The arrangement is an adaptation of 
the Sprague-General Electric multiple unit system, which in its 
continuous-current form is well known in this country. It is 
designed in such a manner as to render all chanues in the con- 
nections, when the car passes from one system to another, 
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entirely automatic and independent of the driver. The arrange- 
ment of connections is shown in Fig. 8. 

The master controller is of the stihdard continuous-current 
type, and the contactors are also virtually the same as those used 
for continuous current, with the exception only of their laminated 
magnetic circuits. The reverser is also modified in this respect. 
The commutating switch, which rearranges the connections when 
changing over from one system to the other, is of similar con- 
struction to ihe reverser. Fig. 8 clearly shows the connec- 
tions, which render the working of the main alternating and 
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Fic. 4.—INTERMEDIATE HANGER. 
Fic. 5.—HaNcER ror BRIDLE Pvurr-orr. 
Fic. 6.—ANCHOR SUSPENSION. 


continuous-current switches mutually selective. The actuating 
coil of the alternating switch is energised from the secondary 
of a small transformer, and therefore is not affected by the 
continuous current. The coil of the continuous-current switch is 
in series with the primary of the same transformer, and, on 
account of the high inductance, is not affected by the alternating 
current. 

The circuits for the coils of the contactors are controlled by 
an independent relay, governed by the master controller, which 
relay has a gravity position for continuous-current working, but 
its coils are energised when on the alternating-current system. 
When the leading car of a train passes from one system to 
another, all the main switches throughout the train and the 
relays controlling the circuits of the contactor coils are thrown, 
while the auxiliary circuits of the rear cars, such as heating, 


Fic. 7.—Secrion INSULATOR. 


lighting, &c., remain unchanged until the dead section is passed. 
Each car is provided with two wheel-trolleys and a pantograph, 
which can be used interchangeably if desired, although the panto- 
graph is primarily intended for a.c. operation. Potential con- 
trol is employed with a.c. cperation. On the first point of the 
raster controller, the mctors are connected to a compensator tap 
giving appreximately half voltage; after this point, acceleration 
is obtained by cutting in more sections of the compensator. 
During a.c. running the motors are permanently connected two 
pairs in series, while during d.c. operation the motors are 
brought partly up to speed while connected four in series and 


then thrown into two pairs in parallel. All the heavier pieces 
of apparatus ere placed, as usual, under the car. 

The protective devices, including the main a.c. and d.c. 
switches, together with their protecting fuses, the a. c. lightning 
arrester, the l'5-kw. transformer (already referred to while 
describing the selective system), a tube rheostat (used in series 
with the coils of the main a. c. and d. c. switches), and a relay 
are placed in the high-tension cabinet, which is insulated with a 
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lining of asbestos to prevent all fire risks. This cabinet is 
situated in the car. There is a small cabinet attached to the 
above which contains all the fuses for the auxiliary circuits. 

In addition to the multiple unit passenger cars, some loco- 
motives for hauling coal and other goods trains have been 
provided. These are also suitable for running on either system, 
and have a similar arrangement for changing over the connections 
automatically. They are 50 tons in weight, and are each 
equipped with four 150 h.p. motors giving a maximum draw-bar 
pull of 15,000 lb., and are capable of maximum speed of 
27 m.p.h. cn the level with a 500-ton lcad. 


Overhead Telegraph Wires in London.— An important case 
with regard to the vexed question of telegraph wires and posts 
in the metropolitan area is to be brought, by way of an appeal, 
by the Postmaster-General before the Railway and Canal Com- 
mission. The lines, &c., the subject matter of the dispute, are 
in Purrett Road, Plumstead; Grangehill and Dumbreck Roads, 
Eltham; and in Orchard Road, Ancona Road, Heavitree Road, 
Park Road, Raglan Road, Brewery Road, and Ann Street, 
Plumstead. In the case of the first three mentioned roads. the 
Borough Council decided to refuse permission for the erection 
of overhead wires upon the ground that the wires would be 
unsightly and objectionable, and the poles would form an 
obstruction to the footway, but in respect of the remaining roads 
in Plumstead, they were willing to consent to overhead wires, 
ón condition that the poles used were sightly iron poles, not less 
than 50 ft. high, placed at intervals of 70 yards in a safe line 
along the outer edge of the footpath, the wires to be placed 
anderground when a sufficient number of bona fide telephone 
subscribers using the wires had been obtained. The matter 
came before Mr. Hutton, police magistrate, as arbitrator under 
the Telegraph Act, 1878, when Sir Robert Hunter, solicitor for 
the G.P.O., appeared for the Postmaster-General, and the Town 
Clerk represented the Council. The magistrate viewed the roads 
in question, and, after hearing the witnesses called by Sir 
Robert Hunter and their cross-examination, decided, without 
calling upon the Borough Council to submit evidence, that the 
wires in Dumbreck and Grangehill Roads, Eltham, should be 
nla.ed underground, and not overhead, as asked by the Post- 
master-General; that the lines in Purrett Road should oe 
allowed overhead, but on condition that in this road, as in the 
case of all the other Plumstead roads except Ann Ntreet, the 
wires should be placed upon sightly iron poles not less than 
30 ft. high, at an average distance of 70 yards apart, such poles 
to be removed and the wires to be placed underground when 
24 wires had been placed on the poles. In the case of Ann 
Street, the magistrate allowed the Postmaster-General to use 
creosoted wooden poles instead of sightly iron poles. The 
Postinaster-General considered the result of the arbitration of 
so much importance as to necessitate an appeal against it to the 
Railway Commissioners. 
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THE PACIFIC CABLE 


N his annual report to His Majesty’s Treasury, the Chairman 

of the Pacific Cable Board states that throughout the vear 
1906-7 the cable was maintained and continued in efficient working 
order. The only repair etfected was the replacement in Febru- 
ary, 1507, at Norfolk Island, of a part of the shore end of the 
Suva Cable, which had suffered from chafing at a point «lose to 
the shore where the waves break heavilv. The work d:d not 
interfere with the service of the cable, and was successfully 
carried out by the repairing ship. No interruptions of any 
kind occurred on any of the sections of the cable. The Board's 
ship, buildings. electrical apparatus, and plant at all stations 
are in good order. 

The gross message revenue received during the year amounted 
to £116,401 13s. 3d., against £94,456 Ys. 6d. in the previous 
ear. From the gross revenue, however, £5.401 13s. 2d. has to 
be deducted on account of payments made to the Atlantic and 
Canadian Pacific Telegraph Companies for transmitting between 
Vancouver and Europe, or vice rersd, the date and time of filing 
of all messages between Australasia and the United Kingdom, 
the Continent, &c., and for delivering messages in duplicate in 
London and some other large centres in the United Kingdom, 
these payments being necessary to give to the customers of the 
Pacific Cable the same facilities that are afforded by the Eastern 
Company's route. With this deduction the net message revenue 
amounted to £113,000 Os. ld., against £91,814 8s. 114., and, 
including a small sum received as interest on balances, the entire 
revenue reached £115,515 7s. 2d., against £91,952 13s. 3d. in the 
preceding year. The failure for some weeks in April and May, 
1906, of both the cables of the Eastern Extension Company 
between Australia and New Zealand. the San Francisco earth- 
quake, the general prosperity of trade. and the conditions 
referred to in the last paragraph all contributed to the marked 
increase in the receipts. 

The message revenue again includes the receipts in Australia 
for 13 months. During the previous year, the Government of 
the Commonwealth transferred the receipts for 13 months up to 
December 31st, 1905, the present year's accounts include the 
receipts in Australia from January 15, 1906, to January 31st, 
1907, another period of 13 months. 

The actual expenditure of the Board on the service of the 
cable during the twelve months ending March 31st, 1907, includ- 
ing a sum of £33,000 set aside for the renewal account, amounted 
to £90,895 15. 4d., against £86.963 17s. in the previous year, 
and subtracting this sum from the amount of the revenue, there 
remains a surplus of £22,621 5s. 10d. The Board. however, had 
to provide a sum of £77,544 18s. for interest and sinking fund. 
This sinking fund will extinguish in fifty vears from its insti- 
tution the entire capital expenditure. Adding this payment to 
the expenditure. the deficiency on the year's operations amounts 
to £54,923 12s. 2d., against £72,556 1s. 9d. in the previous year. 
This deficiencv has to be made good by the contributing Govern- 
ments. The increase in the expenditure is due to the opening 
of an office in Sydney and the extension of the Board's opera- 
tions in Australia generally. 

The financial results of the year 1906-7 are set forth in the 
following statement :— 


REcEIPTs. 
£ s. d. £ s. d. 
Traffic Receipts... .. 116,401 15 3 
Less “Date and Time," | 
&c., payments 5,401 13 2 
———-——-.—- 115,000 0 1 
Interest on deposits 516 7 1 
Deficiency recoverable in 
the following propor- 
tions :— 
England 15,256 11 2 
Canada 15.256 11 2 
Australia 18.307 17 5 
New Zealand 6,102 12 5 
54.923 12 2 
£168,439 19 4 
EXPENDITURE. 
£ s. d. 
Fourth Annuitv payment es 11,544 18 0 
Head Office (salaries and expenses) 5.172 0 3 
Head Office (advertising. canvassing. en- 
gineers’ fees, royalties, and cost of remit. 
ting monev home) МУ iis 2.024 19 11 
Stations (salaries and expenses) 54,380 18 1 
Ship (salaries and expenses) 14,891 8 4 
Provident Fund 1.425 14 9 
Renewal Account 55.000 0 0 


£168,4:9 19 4 


In last year’s report, reference was made to the arrangements 
which were being carried out to give effect to the reccmmenda- 
tion of the Pacific Cable Conference, that active competition 
for business. on equal terms with the Eastern route, should b» 
instituted. in Australia. The Board instructed their Genera! 


Manager, Mr. Reynolds, to preceed to Australia to give effect 
to this decision. Under his direction an ottice was opened for | 
international business by the Poard at 40 Hunter Street, 
Sydney, on June 18th, 1906, connected by special wire with the 
Board's cable station at Southport, Queensland. The oftice has 
proved a great convenience to the public and transacts a large 
amount of business. Pending the erection by the Commonwealth 
Government of an additional wire between the Sydney and Bris- 
bane post oflices, the Government has found it convenient. as a 
temporary measure, to utilise the Board's office in Svdnev for the 
transmission of New Zealand traffic. In Melbourne, where both 
cables conduct their business with the public through the pest 
oflice only, the Beard has appointed a travelling agent with 
headquarters in that city, and Mr. J. Milward has been ap- 
pointed as the Board's representative in Australia, with head. 
quarters at Sydney. The Board considers that the results so 
far obtained are eminently satisfactory, and thev desire to 
acknowledge the great service which has been rendered to them 
by the General Manager in this matter. After completing all 
arrangements in Australia and New Zealand, Mr. Reynolds 
made a tour of inspection of all the cable stations, returning to 
England in Somit vid Canada, where he personally brought 
the requirements of the Pacific Cable Service to the notice of the 
Canadian Pacific Railway authorities. 

The following statement may be of interest as showing the 
рте of the International traffic since the opening of the 
cable :— 


Messages. Words. ` 
Year., = ; | 2 | 
| a = | 2 | ЕЁ, pL 
= ez а * = ae my i NEE- 
| UE e М > б | 55 Ё = 
© os Э Е o CE А Е 
1009-3 18,494 0915 85 19,444 | 202,313 24210 1,831 | 929 зга 
1903-4 | 64,595 — 3,128 £90? 6.615 | 744,084 83,116 37,819? £64,969 
T l 
1904-5 | 67,677 3,018 | 357 | 71,082 | 781,028. 71,575 19,110 | 871,713 
1905-6 | 77,331 | 3,109 259 80,009 |$34,778 74,703 13,225 , 972,760 
| І i 
90,TE3 - | — | — ]|1,20,940 


1906-73) — ^ — = 
l | | 


1 Cable opened Sth December, 1902. 2 Cricket. 3 Approximate. 

In addition to the above, a very considerable intercolonial 
traffic is carried between Australia, New Zealand, and the Fijis, 
keeping the southern sections of the cable fully occupied during 
business hours. 


Carbon Ends.—According to PlElectricien, the short ends of 
arc lamp carbons may be joined together and utilised again. 
Our contemporary states that they should be cut square, and 
that the ends should be coated with a cement formed of a 
mixture to a pasty consistency of potassium silicate and carbon 
dust, and then pressed together by hand. Carbon rcds made 
in this way of a number of pieces are said to burn well on 
continuous or alternating current, and to be no more brittle 
than ordinary carbons. 


A New Electrical Process of Drying Telephone Cables.—4A new 
process of drying out cables of the multi-conductor class, such 
as are used by the telephone and telegraph companies in aerial 
and undergrouad work, is the subject of a patent recently issued 
to Mr. W. B. Hale, formerly a well-known Chicago electrical 
engineer, now general manager of the Mexican Telephone and 
Telegraph Company. The new method, described in the West- 
ern Electrician, of Chicago, is to fan out the conductors into 
two groups, each comprising a wiré from every pair in the 
cable, and then to connect the two groups to a generator, one 
group to each terminal. This, it is said, decomposes the moisture, 
and, as the insulation resistance graduallv increases, the im- 
pressed electromotive force may be gradually raised, say. from 
1С0 volts upwards, but not. of course, beyond the dielectric 
strength of the cable. The time taken to dry out a cable is 
estimated at from two to six hours. If, whenthe limiting voltage 
is reached, the insulation resistance is still below the desired 
value, the inventor proposes to maintain the current required for 
electrolysis by temporarily increasing the conductivity of the 
moisture remaining in the insulating medium by means of heat. 
This is done by applying ar alternating electromotive force 
from a suitable generator to the two groups of wires to develop 
the heat in the dielectric itself by molecular action set un 
therein; or strong current may be passed through some or all of 
the conductors of the cable to heat the conductors by the C?R 
effect. It is deemed, however, that ordinarily a cable would 
have suthcient dielectric strength to withstand the voltage re- 
quired to produce the necessary electrolysing current without 
resorting to the heating process. 
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TESTS OF 5,500 KW. TURBO-GENERATORS 


JOME tests and working results of the 5,500 kw. turbo-gene- 
\Jrator of the Inter-Borough Rapid Transit Company аге given 
in the (American) Electric Journal. The tests were conducted 
under the direct supervision of Mr. H. G. Stott, of the Inter- 
borough Company. 

This station presents a good opportunity of obtaining reliable 
intormation regarding the relative merits of the reciprocating 
and turbine type of prime movers, as the turbo-generator runs in 
parallel with eight 5,000 kw. Corliss units, a governor of special 
design. teing employed to give a proportionate distribution of 
load. The detailed operating record was prepared by Mr. 
Lawrence, chief engineer of the Interborough Company, and 
shows that this installation has been carrying a continuous over- 
load for a great part of the time during the yast year. 

The two most important relations to be determined were :— 

First—The variation of steam consumption with load (con- 
stant thrust-bearing settings). Second— The variation of water 
rate with vacuum (constant load 5,000 kw.). Before commenc- 
ing the tests, preliminary trials were invariably made to test 
apparatus and connections. Final trials were governed as to 
length, by condition of station load and water rate as determined 
by hourly averages, no test being considered acceptable unless 


| 
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the last consideration was observed to be correct within a 
reasonable degree. Readings were taken simultaneously at 
fitteen-minute intervals, signal therefor being by whistle. An 
hourly log was kept to determine fluctuations in water rate; 
final results in all cases, however, were determined from averages 
without. regarding hourly results. 

The load on the turbo-generator was measured electrically by 
means of tour balanced three-phase indicating wattmeters of 
the induction tvpe connected to current and potential trans- 
formers placed at the terminals of the generator. A current 


kw.-hours per day. 


transformer was placed in series with each of the three arma- 
ture conductors and two potential transformers were connected 
across phases one-two and two-three respectively. Previous to 
use in connection with the tests the apparatus, such as thermo- 
meters, gauges, meters, and scales, was calibrated and placed 
in accurate adjustment. "l'otal water measurements were made 
of the condensed exhaust after discharge from the vacuum 
pumps. The tlow of water was continuous, but diverted at 
convenient intervals from one to the other of two pairs ої 
weighing tanks mounted cn two 20-ton scales. Water rate 
indications were based upon indicated switchboard load, no 
allowance being made for electrical loss. 

The results of the tests as given in Table I. and represented 
by the curves in Fig. 1, show extremely consistent results. 
Owing to the large overload margin of this machine, the water 
rate continues to decrease for some time after full-load 15 
reached and the total increase in economy from one-half load to 
90 per cent. overload is about 17 per cent. At 50 per cent. 
overload the water rate is about 17 pounds per kw.-hour., which 
corresponds to 11°75 pounds per brake h.p. hour. At full-load 
the water rate is 179 pounds per kw.-hour, or 124 pounds per 
brake h.p. hour. The effect of a vacuum is very clearly shown by 
the tests. Between 26 inches and 28 inches vacuum (referred to 
50 inches, Laroineter), the rate of change per inch of vacuum 
is 5 per cent. of the average corresponding water rate, With 
lower vacuum the percentage changes to about 3'5 per cent. per 
inch ot vacuum. These tests were conducted with saturated 
steam containing as high as 25 per cent. moisture. Had super- 
heated steam been used it is probable that the full-load steam 
consumption would have been approximately 11 pounds рег 
b.h.p.-hour, with 160 degrees superheat. 

A table accompanies the article, which summarises the results 
of the year's working, showing the running time, idle periods, 
power generated, and average load for each month and the ratio 
in per cent. ot this load to full-load. During ten different periods 
the turbine ran continuously ior from seven to nine days under 
full load. During five periods of ten days or over the machine 
carried an average load of 107 per cent. rating. The longest 
run without stops was sixteen days at full.load. Between Sep- 
tember 19 and October 19 inclusive, the turbine made but three 
stops, totalling twenty hours, fourteen to clean the generator and 
condensers and the remaining six idle. During 65 per cent. of 
the time the turbine was in operation and carried an average 
load 2 per cent. above rating, while during the month of Decem- 
ber 1t averaged 15 per cent. above rating. The total output for 
the year was 52.054.250 kw.-hour. For five different periods of 
ten days under continuous load, the turbine averaged 140,422 
Comparing this with the economy of a large 
Corliss engine with an assumed mechanical efficiency of 91 per 
cent., the engine would have to show an equivalent water rate 
of close to 10 pounds per i.h.p. per hour to equal the perform- 
ance of this turbine. 


TABLE I—RESULTS OF TESTS ON 5500 KW TURBO-GENERATOR. 


Nominal Load—Kilowatts 


|. 8 13 


Number of tests 10 
Duration (hours) 4 
152.9 S a 25 


97.16 


Throttle pressure* (lbs. gauge ) 
Quality steam (percent dry)... 
Vacuum (in. Hg.) 

Darometer (in. Hg.) 20 66 
NW 


О ону) 


Corrected vacuum (in. Hg.) ... 
Load switchboard (kw) 
47 513 78 408 


10 742 


Wet steam per hour (Ibs.)...... 
Dry steam per bour (Ibs.)...... 40 222 


Dry steam per kw-hour (lbs).| | 22.44 


Percent rated load 


*To nearest one-tenth 1b. tTo nearest kw. 


3000 | чою | 5.000 
| 
11 ) 


2307 
5 1:5 
96 149 
94 091 


| . А 
Nominal] Vacuum— Inches 


20 17 16 
6 3 3 4 4 
149.9 149.7 151.6 149. 150.7 

97.46 97.02 97 45 97.58 
28.01 24.97 26.20 
30.35 20.80 30.00 
27.09 26.20 
6 125 2 174 
111 352 
108 553 
17.70 


23.02 


30.35 


122 
127 (ә 110 330 
107 517 


20.90 


144 210 
123 295 ; 140 100 


17.14 


130.0 
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CENTRAL LONDON RAILWAY CO. 


HE report of the directors for the half-year ending June SCth 

shows that the capital expended during the halt-year was 
$0,551 12s. 5d. The principal items аге for an additional cooling 
tower, and water supply, at Shepherd's Bush. Compared with the 
corresponding period in 1909 there has been a decrease of 
215.599 3s. 2d. in the receipts, and ot 24.571 19s. 54. in the 
working expenses; but rates and taxes have required £555 Os. 2d. 
more. The balance on the halt-year is 214.950 85. 9d.. or 
£11,227 3s. 9d. less than in 1906. The number of passengers 
carried during the half-year under review was 20,260,871, agamst 
22.556.489 for the corresponding half-year of 19.5. The de- 
crease in the number ot passengers carried is thus 2.015.518, and 
£16,759 in money. Atter providing tor interest on debenture 
stock, and other payments. as shown by the nev revenue account, 
there remains a balance of £70,891 1s. 2d. The directors 
recommend the declaration of the following dividends :—On the 
undivided ordinary stock at the rate of 3 per cent. per annum 
for the halt-year; on the preterred ordinary stock at the rate 
of 4 per cent. per annum for the half-year. Dividend on the 
deferred ordinary stock is not payable until the result of the 
year’s working has been ascertained; the balance remaining. 
£51.423 Cs. 2d., is therefore carried forward to the current half- 
year. After careful observation and inquiry, the directors de- 
cided, though with much regret, to abandon the system of 
charging an uniform fare, and to adopt the increased charge 
of 5d. tor passengers travelling beyond. seven or eight stations, 
adhering to the 2d. fare for all lesser distances, The altera- 
tion came into effect on July Ist last. |t is proposed that a 
conference, or committee, to consist of representatives of tne 
Metropolitan, the District, and the North London Railways, 
the various tube and tram undertakings, and the omnibus and 
motor-bus companies, should be established tor the purpose of 
dealing with questions affecting their common interests, and of 
adjusting differences that may from time to time arise. The 
company's Bill to authorise the construction of an additional 
line into their depot yard at Shepherd’s Bush, on which it is 
proposed to provide a station at the entrance to the Franco- 
British Exhibition, has passed both Houses of Parliament, and 
has received the Royal Assent. It is anticipated that a large 
tratte will arise in connection with this exhibiticn, and that 
the provision of this station wiil afford great convenience to the 
public and be remunerative to. the company. The directors 
deeply regret to report. that. their consulting engineer, Sir Ben- 
jamin Baker, died on May 19th last, and the directors desire 
to place on record their great appreciation. of the admirable 
skill with which the Central Londen Railway was designed. and 
the work of construction carried out. The Charing Cross, 
Euston. and Hampstead Railway was opened tor tratie on 
Saturday. June 22nd. There is a short subway connecting the 
new line with this company's station at Tottenham Court Road, 
by which a convenient exchange between the two svstems can 
be conducted. 

The half-vearly meeting was held on Wednesday. last week, 
when Sir Henry Oakley, chairman of the company, presi led. 
In dealing with the accounts, he said there was nothing vely 
remarkable to explain in the capital account. The largest sum 
(£5.000) had been expended on a cooling tower at shepherd's 
Bush, with a view to aiding the condensation. The steps 
that had been taken from time to time in that direction had 
answered most satisfactorily, the working costs having decreased, 
as had also the consumption of coal. By the adoption of an 
improved furnace, а more common description of coal could be 
burned. The other items were comparatively small, £545 being 
for part of the new well and the completion of the sub-station 
at the Post Осе. The capital account was in debt at the 
present moment 595.377; but the demands, except for the purpose 
of an additional line at Shepherd's Bush, were practically small, 
and the borrowing powers represented £254,000, £50.0C0 ot 
which is available at any moment, because it was in debentures. 
It was not contemplated, in the present condition of the money 
market, to issue any more stock. The reason for the necessitv of 
a double line from the terminus at. Shepherd's Bush and their 
yard was that they had at present only a single line between the 
running railway and the workshops and boiler-house, and if any- 
thing happened to that line or to the tunnel through which it is 
laid, their work would practically be stopped. The Board thought 
that that risk was too great to continue, and that it would be 
wiser to spend a little money on an additional single line, so as 
to enable the trains to run continuously from the running lines 
into the yard., to be either added to or reduced in length, as the 
circumstances of the day required, and then proceed on their 
Journey in à contrary direction, Another item of. capital ex- 
penditure was in connection with the Franco-British Exhibition 
at Shepherd's Bush. The land and the entrance givine access 
to the land were exactly opposite one portion of their vard. and 
It was proposed to put a small station on this loop line. This 
would very much facilitate the exhibition tratie. and, subject 
to a suitable and fair arrangement being made with the exhibi- 
tion proprietors, they. intended to erect that small station there, 
at the cost of a few thousand pounds: but the extra profits 
derived. from the exhibition would, it was hoped, more than 
pay for this, and the station would be there for all time, if the 


{тане in that. neighbourhood developed either residentially or 
otherwise. 

Coming to the question of fares, Sir Henry Oakley said that. as 
no doubt they were all aware, there had been a large diminution 
in the tratlic ot all tube railways during the past six months. 
The decrease in the half-year upon the Central London repre- 
sented 2,000,CO0 passengers, or about LO per cent. ot the total. 
The money loss in fares was £16.007. ‘There was no apparent 
reason for this, except the intensely increased competition that 
now exist all over Londen. There, were at least. 29 per cent. 
more omnibuses and motor-cars running between Holborn and the 
Marble Arch than there were а year and a halt ago. They knew 
that the loss did not mainly arise from the competition of other 
railways, such as the District or the Metropolitan, though both 
have recovered some of the passengers which the Central London 
took trom them originally. The main decrease was at tlie 
Intermedigte stations, and this was clearly attributable to the 
motor- bus competition, which had established absurdly low 
fares. Consequently Sir George Gibb, ot the Underground Elec- 
tric Railways Company of London, being in the same perplexity, 
and suffering in the same way, only to a much worse extent, 
invited the omnibus proprietors, the motor pecple, and, in fact, 
all competitors, to meet and consider whether it was a reason- 
able. sensible, and business-like course that each of them were 
pursuing by reducing these fares below апу reasonable hope ot 
ойі. He, Sir Henrv Oakley, attended one of the meetings. 
"here seemed to be then a good feeling, and, in fact. they 
admitted that the fares were too low, and that they would have 
to shorten some of their distances, and generally were disposed 
to be reasonable; and а committee had been appointed to po 
into some facrant cases. 

Thus was their hope for the future. In order to regain some 
of their short-distance trathe, the Board of the Central London 
determined. with very much regret, to abandon the universal 
system and to adopt a graduated system of tares. That was 
brought into force on July lst, and. on the whole, he thought he 
was justifie] in saving that that exoerini nt promised to be 
satisfactory. They were receiving throuch this additional 1d. 
something like £60,C00 or £;0.CO0. without any additional cost, 
and that, to some extent, compensated for the less in other 
directions, The ratio of this loss was diminishing, however, 
and in this fact he thought they would find something hopeful 
and encouraging, 

Sir Henry. Oakley. concluded with a sincere. tribute to Sir 
Benjamin Baker, the late consulting engineer to the company, 
with whom he said he had been asseciated in the construction of 
the Forth Bridge. The resolution for the ad: ption of the report 
and accounts was carried unanimously, 


The Sunderland Tramway Accident.—]n connection with the 
somewhat remarkable tramway accident which occurred on July 
2Sth upon the system of the Sunderland ard District. Tramway 
Co. at Silksworth, Lieut.-Coi, von Donop held a Board of Trade 
inquiry at Phiiadelphia on Thursday. It will be remembered 
that after one car had got out of control on the hill, and collided 
with a wall at the bottom, a second саг. a few hours. later, also 
ran away down the hill and dashed into the disabled fist сат. 
James Goodwin, the driver ot. the first. car, said that at 
4.30 p.m. on July 29th he took charge of a car running between 
Grangetown and Houghton, and it was on the third Journey that 
the accident occurred. In accordance with the Board of Trade 
regulations, he brought his car to a stop at the top of the bank, 
and on re-starting he put the controller handle to the third notch 
of the magnetic brake. Realising that the car was not, taking 
the brake, he put the controller back in the off position, and 
applied. sand. Finding that the wheels were revolving, he 
applied the magnetic brake to the first notch. but there was no 
brake whatever. As the car was gaining speed, he reversed the 
motors and the switch " blew." He then tried the hand brake. 
but without avail, and the car, which was travelling at about 
30 miles an hour. lett the line after taking the curve, and went 
iuto a wall. The inspector elicited the fact that the witness had 
not carried out. the rule. requiring netormen to apply the 
magnetic brake at the first notch when descending hills. after 
the car had been brought to a rest on the top of the hill. and 
replied. that it looked. very much as if the car gathered too 
much speed from the magnetic brake handle not being in the 
right position. He added that the accident was probably due 
to the motorman not carrying out this order. H. Frazer, the 
motorman ot the second car which collided with the first. car. 
said he was never running at more than five or six miles in 
descending the bank. When he applied. the brake near the 
curve, the wheels skidded. thus causing his car to collide with 
the car at the bottom. He attributed the second accident. to 
the greasy ralis. It was stated during the inquiry that the 
brakes of the second car were found in order after the accident, 
although on the previous nizht the brake gear was defective, and 
had been handed over for repairs. 
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THE NEW POWER-HOUSE OF THE SOUTH METROPOLITAN 
ELECTRIC LIGHT AND POWER COMPANY 


HE new power-house which the South Metro- 

politan Eleetrie Light and Power Company have 
recently set to work, although adjoining the building 
containing the older generating plant, 
East Greenwich in 1900, can in no way be looked upon 
as an extension of that station, but virtually forms an 
entirely new power-house, distinct and complete in 
itself, and of quite different design. 

The company in its earlier days was known as the 
Blackheath, Greenwich, and District Electric Light 
Company, and its operations commenced with the 
supply to the districts of Greenwich, Blackheath, and 
Lee from the original generating station mentioned 
above. The sphere of operations was, however, subse- 
quently very considerably extended. In 1903 the area 
of the Lewisham and Penge Electric Lighting Orders 
was taken in, and in 1904 the undertaking of the 
Crystal Palace and District Electric Supply Company 
was acquired, and the company changed its name to 
the present more comprehensive style. The total area 
supplied now comprises about 27 square miles, over the 
whole of which alternating current only is distributed. 
The company also possesses powers for the supply of 
energy in bulk to tramway and neighbouring electric 
supply undertakings. 

The new plant now completed is only a very small 
portion of the scheme which has been designed by Mr. 
H. W. Bowden, managing director and engineer-in- 
chief to the company, to keep pace with the rapidly 
increasing load growing up in the area supplied. Thus 
in reading the following description it must be borne 
in mind that the present station is only, so to speak, 
one unit, to which more of the same nature will be 
alded, and must be regarded more as a section of a 
large station than one smaller station complete in itself. 
The portion already opened is a part of the north wing, 
and contains two 1,500 kw. turbo-generators supplied 
by three boilers. This wing is to be completed even- 
tually by the addition of two more turbo-generators of 
3,000 kw. each, and it is intended ultimately to add a 
south wing of larger size containing four 5,500 kw. 
turbo-generators and twelve more boilers 

The site is admirably fitted for a large generating 
station, with its river frontage, giving cheap facilities 
for coaling and an abundant supply of condensing water, 
While space is also available on adjoining ground which 

can be utilised for coal storage if required. Coal is at 
present unloaded from barges alongside the quay wall, 
but when some of the further extensions are complete 
and a greater quantity of coal is handled, it is proposed 
to construct a deep water jetty, so that ships of 1,500 
to 2.000 tons can be discharged. A general view of the 
station is given in Fig. 1. The new building is shown 
on the right, and its short chimney can be seen behind 
the old station, to which the large chimney on the left 
belongs. 

The main,new building, which oéntains the turbine 
and boiler houses, is of steelwork, with the permanent 
walls of reinforced concrete, and the temporary walls, 
which will be removed for extensions, of corrugated 
irm. It measures 118 ft. by 116 ft., and the height 
from the floor-level to the eaves is 40 ft. The main 
foundations are in the form of a concrete float 3 ft. 
thiek, supported on piles. 

As has been said above, the turbine house now con- 
tains two 1,500 kw. sets. Each of these consists of 
à revolving field four-pole alternator, manufactured by 
Messrs. Dick, Kerr & Co., de signed for а normal output 
of 1,500 k.v.a. at 2,700/3,000 volts, 50 cycles, two-phase 
at a speed of 1.500 r.p.m., coupled to a steam turbine 
of the Willans-Parsons parallel-flow type, supplied by 


established at 


Messrs. Willans & Robinson. Both the alternators and 
the turbines are almost exactly similar in detail to the 
machines for Sydney, which were described fully 
ELECTRICAL ENGINEERING, Vol. I., page 959, but of 
slightly smaller size. In external appearance there is 
a slight difference in the form of the end shield of the 
alternator, as will be seen from Fig. 2. The electrical 
gear for altering the setting of the governor from the 
switchboard, which we described and illustrated in 
connection with the Sydney machines, has not been 
fitted. Each set has its own exciter, directly coupled 
to the shaft. These small machines, which are wound 
for 50 volts, form the only continuous current machin- 
ery in the station. The generating sets are designed 
for an overload of 25 per cent. continuously, or 50 per 
cent. for a period of two hours. 

Each turbine has its own condensing plant, situated 
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directly under it. These condensers are of the Mirrlees 
Watson Company's manufacture, each with a cooling 
surface of 4,600 square feet. Following the usual prac- 
tice in Messrs. Willans & Robinson s turbine installa- 
tions, the eondensers are bolted rigidly to the exhaust 
flanges of the turbines, but have a certain amount of 
freedom for expansion and contraction by being sup- 
ported from below on stiff springs in contradistinction 
to the practice sometimes seen of mounting the con- 
densers rigidly on their foundations and providing a 
‘concertina °’ joint at the connection to the turbine. 
The air pumps, like almost all the auxiliaries in the 
station, are driven by induction motors of the slip-ring 
type, supplied by the British Thomson-Houston Co. 
They are of the three-throw type, and the motors are 
rated at 18 b.h.p. The condensers are guaranteed to 
maintain a vacuum of 28} inches, with circulating 
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water at 60° F. An automatic, atmospheric exhaust 
vnlve is provided in thé usual manner. de T 
The switehgear, which is placed in a gallery in the 
turbine-room, is of very simple: character, 
the small number of sets and the fact that at present 
no separate feeders are taken from the new .power- 
.house, but all.the load is distributed from the older 
“Switchboard in the adjoining station. It is thus only 
“necessary for the main switchgear to consist of two 
-machine .panels, one for each turbo-generator and an 
inter-connecting panel, which is practically a single 
feeder-panel, through which the whole load is taken to 
.the old switehboard. The switehgear is of the British 
-Thomson-Houston Company's standard high-tension 
pattern. «The oil switches, current and potential 
(transformers, &e., are placed in fireproof chambers of 
‘artificial stone, with iron doors immediately behind and 
afew feet away from the upright slate operating panels. 
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The ‘bus-bars lie in a covered trough over the cells. 
The panels themselves contain the levers which. work 
‘the oil switches, provided in the case of the machine 
switches with the usugl tripping devices, the necessary 
ammeters and voltmeters, the synchronising sockets, 
and the hand-wheels of the field rheostats. .Field dis- 
‘connecting switches are also provided in case it is re- 
quired to run the machines round unexeited. On the 
lower part of each machine panel is provided a recording 
wattmeter. All the distribution throughout the district 
is at present carried out through transformer sub- 
stations, which are supplied at 3,000 volts three-phase, 
but it is intended later on, when the load increases, to 
employ three-phase transmission at 10,000 volts, with 
Scott-connected transformers. 

The circuits for the induction motors driving the 
various auxiliaries about the station are taken from a 
distributing-board on the side wall under the glass 
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floor of the gallery, and alongside this is the station 
lighting distribution-board. It may be mentioned that 


. the greater part of the station lighting is effected by 


means of '' Excello " flame arc lamps, but a certain 


amount of incandescent lighting is, of course, also used. 


The boiler-house adjoins the turbine-room ; only 
one-half of the portion already built is as yet in use, 
and here а row of three Babcock & Wilcox marine type 
boilers, shown in Fig. 3, have been installed, each with 
a normal evaporative capacity of 20,000 lb. of water 
per hour at a working pressure of 200 lb. per square 
inch, and an overload capacity up to 25,000 lb. per 
hour. Chain-grate stokers are employed, driven off a 
shaft running along the basement underneath by an 
induction motor at the end. It is intended shortly to 
add another motor, so that this shaft can be driven 
from either end. The speed of the chain-grates can be 
varied irom 6 to 27 ft. per hour. Each boiler has its 
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own superheater. The arrangement is different from 


that employed in the land type of Babeock & Wilcox 
boiler, which is more familiar in generating stations. 
The superheater tubes are contained in a sort of box 
on the top of the- boiler behind the transverse front 
steam drum. This enables a very efficient arrange- 
ment of dampers to be employed, by which the amount 
of the hot gases passing through the superheater can be 
adjusted, so that the amount of superheat can be better 
regulated than with the ordinary internal superheating 
arrangement. It is thus possible to adjust the super- 
heat within 20° F. to any value up to 200° F. at any 
load. A superheat of about 100° F. is usually em- 
ployed. The main flue of brick and concrete is carried 
on the floor above, over the top of the boilers, and on 
the same floor are situated the Green's economisers 
one to each boiler, and each with 160 tubes. The eco- 
nomiser scrapers are electrically driven. At the end 
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of this floor is the induced draught fan. This fan is 
of the Musgrave type, with a capacity of 125,000 cub. 
ft. per min. against a draught of 2 in. of water. it 
runs at 240 r.p.m., and is normally driven by a 90 
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Fic. 3.— BOILERS. 


b.h.p. induction motor. Provision is, however, made 
so that if required it can be driven through a shaft and 
chain gearing by a two-cylinder '' Sentinel” engine. 
The fan, motor, and engine are shown in Fig. 4. 

The chimney shaft into which the fan discharges is 


m — ааа НЕН —À —M—À 


Fic. 4.—Inpucep DnavGurT Fan, SHOWING ALTERNATIVE 
ELECTRIC AND STEAM DRIVE. 


86 ft. in height, and 10 ft. internal diameter. It was 
built by the Alphons Custodis Company, and is carried 
on a separate foundation from the rest of the buildings. 
Another chimney will be added when the row of boilers 
on the opposite side of the boiler-house are installed. 
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The boiler feed-pumps, which are placed in the base- 
ment, are steam-driven, and are of the Weir direct- 
acting simple tvpe, capable of delivering 10,000 gallons 
per hour. They draw direetly from the hot weil tank. 
The boiler water supply is obtained from an artesian 
well, 300 ft. deep and 8 in. bore, and a Lassen and 
Hjort water-softener capable of treating 2,000 gallons 
per hour is used. A reserve supply from the Metropoli- 
tan Water Board is also available. 

The steam plping is very simply arranged : a 10-inch 
main header runs under the floor behind the boilers, 
which can be sectionalised by appropriate valves, and 
6-inch and 8-inch branches are taken from the boiler and 
to the turbines respectively. Connection ean also be 
made to the steam range of the old station if required 
through a reducing valve. 

The coal bunker, which is composed of rectangular 
steel tanks with hoppers below, is overhead in the centre 
of the boiler-house. Its capacity is 600 tons, which is 
suthcient to serve not only the three existing boilers, 
but the three that will be plac | on the opposite side. 
The complete equipment of this, the north boiler-house, 
will be five boilers on each side. With the longitudinal 
extension of the boiler-house, of course, the coal bunker 
will be produced in length. Coal is taken up to the 
bunkers by a Babcock & Wileox gravity bucket winger, 
shown in Fig. 5, which has a capacity of 20 tons per 
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hour. A crane and grab are used to take coal from the 
barges to the convevor. The ashes are removed by 
means of trucks which run on a track in the basement 
under the ash-hoppers. A separate set of hoppers are 
used to collect the fine coal falling through the grates, 
and this is likewise removed by small tip trucks. 

Full advantage is taken of being by the river-side in 
the condensing water. For this purpose two wells of 
cast-iron, 8 ft. in diameter, have been sunk in the 
wharf, and a pair of 42-inch pipes are led from the 
bottoms of these wells out into the river. The depth 
of the wells is sufticient to retain at least 7 ft. of water 
in them at low tide. Submerged at the bottom of each 
well is a Gwynne centrifugal pump, driven by a direct- 
coupled vertical shaft, B.T.H. 50 h.p. induction motor 
at the surface, and running at 220 r.p.m. 24-inch pipes 
lead from the pumps to the condensers. As both inlet 
and outlet are submerged, there is complete syphonic 
action, which greatly diminishes the loed on the pumps. 
The piping is so arranged that the direction of flow in the 
inner pipes can be reversed periodically to prevent the 
accumulation of mud without reversing the flow through 
the condensers or interfering with the svphonie action. 

The station is under the charge of Mr. J. A. Con- 
stable, resident engineer, to whom we wish to express 
our thanks for having aecorded our repr sentative facili- 
ties for obtaining information. 
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A NEW TWIN-CARBON ARC LAMP 


HE accompanying illustrations. show a new form of 

twin carbcn long-burning arc lamp which the British 
Thomson-Hcuston Co. have recently developed and are shortly 
lacing on the market. The particular convenience of this 
gem is that it wil burn tor 100 hcurs or so. There are many 
places where, pi to its dust-proof and fume-resisting quali- 
ties, the lamp can be used with advantage, as it will burn for 
a long time without the necessity tor the frequent renewal of 
carbons. It is thus principally intended for use in cutdoor 
situations cr in foundries and places where there are corrosive 
fumes. The line resistance is of the external pattern and suit- 
able fcr mounting in a pcle base cr cn the wall. With this 
arrangement the lamp runs much cooler and allows the casing 
to fit close and ccmoletely box up the working parts. The 
lamp is suitable for a single operation cn high-voltage circuits, 


a 
rf} 


| 

mim rip img 
d 

ТИЕР THERE TRIS 


avitum — 
ТАМАНИ ае 


a 
GU 


qu 
и! 1] 


Scale ої Inches 
0 2 4 6 8 10 


SECTIONS AND Views Witu ap WrirHovr Cover or B.T.-H. Twix- 


CAv»BON Lamp. 


and in many cases shows advantages over the twe-in-series 
type, especially for shop and office lighting. It has two arcs 
in series within the enclosing globe and consumes about the 
same energy as the 5-ampere series multiple lamp. It gives 
a perfectly steady white light. The carbons are placed close 
together, and to the observer the effect is the same as if the 
light emanated from a single arc. The negative carbon holder 
is sO arranged that no shadows are cast. Ten mm. carbons 
are used, and with 12 in. upper and 5 in. lower the lamp 
will burn approximately 100 hours. The series coil is wound 
with a patent enamelled copper wire, which will not be 
affected by heat or moisture. 

The lamp is designed to operate singly on from 200 to 250 
volt circuits c.c., and can be adjusted from 275 to 35 
amperes. 

All the wcrking parts are very accessible, and they can be 
easily removed for repair or replacement. 

The length overall is only 24} in., and the weight, including 
casing and reflector, is 17 lb. 

The insulation throughout the lamp is cf mica or glass beads, 


neither of which materials is affected by moisture nor vapours. 
The principal working parts are gun-metal castings; no stamp- 
ings are used. "The carbon guides are parallel brass rods of 
standard circular section. The positive carbon-holders travel 
alcng these guides, and all the mcving parts are open for in- 
specticn and can be easily removed without disturbing the 
adjustments. 

The enamelled covered wire with which the magnet is wound 
is capable cf standing a very high t-mperature, and is entirely 


unaffected by moisture or fumes. The magnet core is counter- 
balanced by a variable weight by means of which the current 
can be easily adjusted over very considerable limits. The 
globe cap contains a spiral groove, which acts as a reservoir 
tor the hot gases and prevents the admission of cold air into 
the globe; this gives a comparatively long life with carbcns of 
small diameter, thus ensuring a good quality cf light. 

The support for the lower саропо is placed between 
the two carbons, so that its shadow is not thrown upcn the 
globe. It has been the general practice previously to use a 
separate support foreach negative carbon-holder.so that manv 
twin-carbon lamps show excessive shadows on the glcbe, | 

The outside resistance is made of special non-expansive wire 
wound cn a porcelain drum. Each turn of the wire is in a 
separate groove,sothat there is no danger of shcrt-cir uiting 
frcm expansion. | 
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ELECTRICAL CABLEWAYS FOR SHIPBUILDING BERTHS 


HE following Paper was read by Mr. John M. Henderson 
"T the recent Aberdeen meeting of the Institution of 
Mechanical Engineers. In 1906, at the Spring Meeting of the 
Institution of Naval Architects in London, a Paper dealing 
with the system of cableways about to be described was read 
by Mr. J. L. Twaddell, of Palmer's Shipbuilding and lron Co., 
Jarrow-on-Tyne. At that time the first installation, serving 


Fic. l.—GrNERAL View or CABLEWAYS. 


à berth on which the battleship Lord Nelson was built, had 
been completed in the Jarrow Yard. Since then two larger 
berths in the same yard have been equipped in a like manner by 
the author's firm. A general view of these is given in Fig. 1. 
he conditions at Jarrow are generally similar to those in 
other large shipbuilding yards, and the suggestion that a system 
oÍ overhead cables and trolleys might be applied to shipbuilding 
berths was made in the form of an inquiry from Messrs. 
Palmers Company. Broadly, the problem was (1) to suspend 
the steel cables 199 feet or more above the ground in such a 
way that a useful load of several tons could be handled; (2) to 
provide for moving the load transversely, in addition to raising 
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and lowering and running it from end to end of the berth; 
0) to place the operator where he would have the best view, 
and therefore the most efficient command of his work. It was 
also stipulated that electricity should be the motive power. 

The first berth to be covered is a rectangle 500 ft. long and 
10 ft. wide; the second and third berths are 700 ft. long and 
‘re each 75 ft. wide. Fig. 2 shows a general side view and 
Pan of the first system, with an outline of the Lord Nelson 
?? the berth. Fig. 3 shows the second gear, which, except 
that it is larger, has four load-handling units instead of three 
às in the other. 

The pillars at both ends of the berths rest on strong concrete 
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seats. The pillars are made of steel, lattice construction, and 
are rectangular in cross-section. The corners are of stout 
angles and plates with angle and flat bar bracing on all four 
sides. "There is a short length of plating all round at both 
extremities. Means of access to the girders are provided by 
an iron ladder, which is carried up the inside of one leg at 
each end. Аз will be seen, the pillars are inclined outwards, 
that is, from their base away from the berth. Vertical sup- 
porting pillars were not practicable; guys could rot be fixed 
in the fairway of the River Tyne nor in the High Street of 
Jarrow, which properly leads to the gate of the firm, whose 
founder, the late Sir Charles Mark Palmer, made the town. 
Neither were vertical pillars with buttresses considered to be 
satisfactory both on account of excessive cost and the ground 
space which would be occupied by the props and their 
foundations. 

For convenience in erection the end girders were, in the case 
of both gears, made in two parts—an upper and a lower; they 
are built of steel sections, plates and bars, and are of suitable 
strength to resist the strain due to the weight and tension of the 
four cables, and of that due to the weight of the load-carriages 
with their load. The upper and lower halves of the girders 
are securelv bolted to the head of each pair of supports, and 
to prevent them deflecting horizontally vertical bow stiffening 
is provided. There is a clear space between the upper and 
lower portions of the girder to allow of the transverse move- 


ment and vertical play of the cables and attachments. While 
the outward inclination. of the pillars, with the weight of 
cross-girders and end-carriages, go towards balancing the 


weight and tension on cables and the weight of load-carriages, 
the structures are firmly guyed at each corner to a solid con- 
crete block. The four steel-rope guys drop vertically from 
the head of the column to which they are attached to the 
anchorage, suitable means for adiustment being provided in 
each. The anchorages at the river end are well out on the 
foreshore and at the upper end are put below ground, leaving 
only the vertical wires as an obstruction. There are also two 


of Feet. 


200 
== um EA Em rm Rum TT S UT e LETRA 
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YARD OF PALMER’S SHIPBUILDING AND IRON Co. 


steel rope stays, one at each side, connecting the heads of the 
upper and lower pillars on the port and starboard sides of the 
berth, so that, although practically in equilibrium, the struc- 
tures of the cableways are secured by those stays and guys so 
as to be free of any movement. 

Both ends of each main cable are attached to a carriage 
which travels on rails fixed cn the outer side of the upper and 
lower girders. One of the end-carriages is as shown in Fig. 4; 
they are made of a steel framing and are carried on four rail 
wheels. The four wheels are driven by an enclosed reversible 
motor of 12 b.h.p. geared through werm and spur gear to the 
two axles on which the wheels are keyed. The motor on both 
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end-carriages of each cableway is ccntrolled simultaneously by 
the operator on the load-carriage from any point along the 
cable; that is, the movement of the cableway to port or star- 
board is regulated by the attendant in the cage. 

The load-carriages or trolleys on the second gear are shown 
in Figs. 5 and 6. They are also of steel framing with a suit- 
able cage fcr accommodating the operator, and covered in with 
an awning carried on wrought-iron stanchions. Each of the 
carriages carries a 35-b.h.p. enclosed reversible motor, from 
which power for both the hoisting and travelling motions is 
derived. "The lcngitudinal movement of the carriage is obtained 
through friction апл spur gearing trom the electric motor to a 
travelling moticn shaft cn which two rope drums are keyed, 
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Special collecting-gear and connections are provided on each 
load-carriage for the purpose of contact, and the chief point of 
difference between the first'and second installations lies in the 
arrangement of the bare conductors for supplying enérgy to the 
load-carriage motor and control of the end-carriages. On the 
first cableway they are arranged in a vertical plane, and six 
wires are used in two sets of three on each side of the load 
carriage, these being stretched as tightly as possible between 
the two end-carriages. The collectors on the load-carriage are 


of the sliding-contact type, and rapidly attached to each side 
ofit. It was thought that this method could be improved upon, 
as there is a certain amount of trouble in keeping the sag of 
copper wires to correspond with that of the others. 


In the 
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one at each end. Two wire-ropes are stretched from end to 
end of each cableway, each of the ropes being wound on its 
drum a sufficient number of times to prevent slip in the oppo- 
site direction to that in which the carriage is travelling. The 
hoisting motion is obtained through friction and spur-gearing 
to a drum running loose on a hollow steel-shaft. The load is 
lifted through four parts of wire-rope and hoisting block, the 
purchase being doubled by the block. Mechanical friction foot- 
brakes are fitted to both longitudinal travelling and lowering 
motions, the operating levers being conveniently arranged in 
the cage. 

The speeds are: of longitudinal travel, about 500 ft. per 
minute; hoisting 3 tons, 100 ft. per minute, and lighter loads 
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at somewhat higher speeds. The speed of cross travelling is 
25 it. per minute or thereby. 

The gradient of the main cables, irrespective of sag, is the 
same as that of the ground. In a length of 700 ft. the sag is 
about 22 ft., and in cases like that at Jarrow, where all 
materials are brought to the end of the berth, the load descends 
by its own weight, after being hoisted to the required position 
over the structure of the vessel. The return iourney of the 
carriage is made when it is light, thus minimising the power 
required. In such an outfit the importance cf the main cables 
makes it imperative that great consideration should be given 
to them. The wire of which they are composed was specially 
drawn, and has a tensile breaking strain of 75 to 80 tons per 
square inch, with an elongation of 20 per cent. in a length of 
8 inches. 


second installation the wires have accordingly been arranged 
in а horizontal plane and their number reduced to five. There 
are in addition two supporting steel ropes at each side. The 
supporting cables are spaced apart by steel distance-pieces, into 
the upper side of which insulator bolts of tramway pattern are 
fixed to carry the ears for holding the trolley wires. The 
distance-pieces are spaced at 85-foot centres, and give a par- 
ticularly rigid construction to the conducting wires. The 
arrangement is illustrated by Fig. 7. On the upper surface of 
the wires a bogie is placed which is provided with wheels for 
running on the supporting cables, and also for making contact 
with the trolley wires. Separate flexible cables are brought 
down from this bogie to the load-carriage, but the pull on the 
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bogie is taken up by separate steel cable-connections between 
it and the load-carriage. This arrangement, suggested by 
Messrs. Palmer's and carried out by the author's firm, has been 
found to answer admirably in all conditions of weather. The 
bogie and control wires can be reached from the roof of the 
load-carriage, a special platform being provided for this pur- 
pose. In the No. 2 cableway the wires are fed from a four-way 
distribution board on one of the bridges, four three-core flexible 
cables connecting the board with the trolley wires. The distri- 
bution board is fitted with four three-phase overload circuit- 
breakers, one for each load cable, and the board itself is supplied 
with energv by a three-core cable leading up one of the legs. 
The reduction in the number of trolley wires from six to five 
has been possible because the reversing of the end-carriage 
motors is effected by reversing two of the phases, the remaining 
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phase being supplied by a conductor common to all the motors. 
The motors are all of the enclosed type, designed to suit the 
generating plant of the yard, which is three-phese alternating 
current, voltage 440, with a periodicity of 30 per s-cond. 
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the cantilever crane being, in the author's opinion, the inost 
unsuitable of any device for ship construction. Time for 
erection (another important matter) is again greatly in favour 
of the cableway, as a berth can be dealt with in from three 
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Fic. 5.—LürricG TROLLEY TRAVELLING ON MAIN CABLEWAY. 


With regard to the working and upkeep of cableways, no 
special expenditure has been necessary so far; certainly not 
more than would have been required for an outfit of jib-derricks. 
The main cables, as well as the running and hoisting wire- 
ropes, are kept saturated with oil; and in regard to wear and 
tear, it is estimated that the main cables, if kept in fairly 
constant use, will have a life of about six years. The cost of 
renewal per cable for the smaller gear would be about £95, 
and for the larger gear about £150. The steel structures were 
coated, after being built, with linseed oil, and painted at the 
time of erection. The cost of repainting both is estimated at 
£95 to £100, and it is intended to do this about every second 
year. | 

As to the general utility of the system, experience has proved 
its excellence; indeed, some features, which before the first 
gear was put into operation gave some anxiety, have since been 
found of benefit. For instance, it was thought that a load 
suspended on a wire of 500 feet in length would have a ten- 
dency to surge vertically, and might make it difficult to place 
plates in the exact position required. In actual practice this 
lear was soon dispelled; as a matter of fact, it is found to be 
à distinct advantage to have the plate or piece of material, 
while being lowered into position, suspended in a more or less 
elastic fashion, as is the case in a cableway. Take, for in- 
stance, a shell plate; it is only necessary to bring the plate 
to within an inch or two of its position, and the end of a 
spanner passed through a hole in the plate and the corresponding 
hole in the frame pinches it into place; whereas, in the case of 
à rigid crane, the plate would have to be manceuvred into its 
exact position by the crane-man. Another point which gave 
some concern before the gear was operated was whether, when 
a load was suspended, say, towards one end of a cableway, and 
it was found necessary to move it transverselv, the two end- 
carriages would move in unison. This, after adjustment of the 
motor resistances in the end-carriages, has been quite satis- 
factory, no trouble in this direction ever arising. 

With regard to the cost of such an installation compared with 
that of other systems, without going into figures, the author 
has good grounds for stating that tbe cheapest arrangement of 
à fixed structure with cranes overhead would cost double that of 
the cableway, and in. many instances four times as much is 
nearer the mark; besides which where the trollevs cannot be 
moved sidewise, but must travel always in the same line as in 
fixed structures, more trolleys are required, and hence increase 
the cost of working and upkeeo. Any comparison with canti- 
lever cranes as to cost would be encrmously in favour of the 
cableway, while, as to utility, there is no comparison possible, 


to four months with a minimum of interference with the 
progress of work on vessels under construction, indeed, if so 
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PLACE. 


crranged, several berths might quite well be installed in the 
same time. 

During the last few years Mr. Twaddell, the author of the 
Paper already mentioned, has taken occasion to obtain some 
expression of ovinion from cther shipbuilders, as to how far, 
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in elaborateness and expenditure, they would be justified in 
going in the direction of providing better means of dealing 
with the material, after all the skilled labour required to be 
done on it has been completed in the shops and sheds. From 
their views, together with his own experience, Mr. Twaddell 
concludes that cantilever cranes and steel structures the whole 
length of the berth, with cranes overhead, involve a much 
higher capital expenditure than the benefits accruing therefrom 
would seem to justify, in addition to which their elaborateness 
necessitates a very considerable and constant outlay in upkeep, 
which to some extent modifies their advantages, at least from 
a financial point of view. The opinion has been advanced by 
some shipbuilders that jib-derricks, if sufficient m number on 
each side of the berth, meet the requirements very well; never- 
theless, some builders have apparently found this insufficient, 
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Fic. 7.—FivE-wiRE CoLLECTOR TROLLEY. 


as, in addition, they have light railways on the deck at as 
early stages as possible, in order to transport the material in 
the" fore-and-aft direction after it has been dropped on board 
by the derrick, thus showing that something more than can 
be accomplished with a derrick outfit is desirable, and that, 
alone, derricks do not meet the case. 

Amongst the objections to the use of ordinary derricks is to 
be placed first in importance the fact that, no matter how 
numerous these are along the building berth, it is impracticable 
with their aid alone to place every piece of material exactly in 
the position it must occupy as a part of the vessel's structure; 
consequently a squad of men must follow the piece of material 
to the ship, and, after it has been (as in the case of a deck- 
plate. for example) deposited on the deck by the derrick, 
proceed to haul it into position in the most primitive manner 
by means of tackle, which has to be fleeted, it may be several 
times, according to the distance the plate has to be dragged. 


AN ELECTRICALLY CONTROLLED TESTING- 
MACHINE 
| 


N a Paper read by Mr. Charles E. Larard, at the Aberdeen 

meeting of the Institution of Mechanical Engineers, a recent 
addition to the equipment in the Mechanical Engineering Depart- 
ment at the Northampton Polytechnic Institute was described. 
The machine in question is one of the latest of Mr. J. H. Wick- 
steed's testing-machines, as supplied by Messrs. J. Buckton & Co., 
of Leeds. It embodies new departures in many of its arrange- 
ments, and is capable of great precision of control with respect to 
the time-rate of straining and loading, either slowly or very 
quickly over a large range. 

The remarkable control obtained in this machine for torsion 
as well as the more usual tests of tension, compression, and 
bending, as will be seen presently, is due to the use of two 
electric motors with wide-speed ranges, the high range in the 
rate of straining bv hydraulic pressure, and the fact that the 
handle and other adjustments are controlled from one position. 


These and other special features, together with an еҝсіепё 
chronograph for indicating the time intervals during straining 
and loading, will, the author believes, enable fresh investigations 
on the strength and properties of material to be carried out. 

The machine is one of Mr. Wicksteed's vertical single-lever 
machines, with a low-lever ratio, satisfying in every respect 
the requirements of the Board of Trade. A maximum stress of 
150,C00 Ib. can be impressed on the specimen for tension, com- 
pression and bending, while torsion tests can be made on short 
specimens up to a moment of 400,000 inch-lbs. The poise- 
weight, which can be given two values, is under electrical control 
in either direction, or hand-driven when required. The straining 
for tension, compression and bending is, as usual with these 
large machines, effected by hydraulic pressure, while for torsion 
the twist is put on by means of an electric motor. 

The power for straining in tension, compression, and bending, 
is applied through an inverted hydraulic cylinder with an 
enlarged end on the ram, forming a piston moving in the 
cylinder under hydraulic pressure. The diameter of the piston 
is 17 in., and of the ram 164 in. There is, therefore, an 
annulus of a quarter-inch on the under side of the piston. The 
bottom end of the ram is carried by a cross-head, which is 
connected by three vertical rods to the sliding cross-head moving 
on the vertical guide on the main standard of the machine. 
To the sliding cross-head are attached the dies and blocks for 
the bottom ends of the tension specimen or the compression 
plattens, and pressure feet for the compression and bending 
tests. The straining, therefore, is effected by the water-pressure 
acting upon the top of the piston, the intensity of which depends 
upon the stress actually on the specimen at any given instant. 
The total resultant pressure on the top of the piston can һе 
increased up to 150,070 lb. The return-stroke of the straining 
ram is effected by the water-pressure, in the annular space 
between the piston and the trunk of the ram, lifting the ram 
and forcing the water in the top of the cylinder through the 
exhaust—the exhaust-valve being open. 

A combined valve-box, with three valves, is provided to 
regulate the admission of water to the machine, so as to control 
the velocity of the ram during the test, and the exhaust of the 
water during the upstroke after the straining has taken place. 
The hand-wheels for working these valves are close together, 
and alongside the other handles and levers, all of which can le 
operated from one position—a point of great importance in 
testing. 

The rate of straining can be controlled over a wide range by 
means of the supply-valve and the test-valve. The maximum 
straining rate is about 30 in. per minute with very light speci- 
mens, and about 12 in. to 15 in. per minute with the largest 
specimens when testing to the full capacity of the machine; this 
is an exceptionally wide range as compared with that usually 
obtained from many other testing-machines. For example, a 
well-known screw testing-machine gives a maximum straining 
rate of 2 in., and a minimum of 1-10 in. per minute, or a total 
range of 20 to 1 as against 150 to 1 with the present machine 
when testing the heavy specimens, and a range of 5С0 to 1 witn 
the lightest specimens. The question of arranging for a much 
higher straining rate than that provided was considered, but it 
was C cided that to go beyond this speed was inadvisable, as 
involving too much risk from shocks upon the lever of the 
machine. Expressions of opinion by experts giving the results 
of their experience on this important matter would be exceed- 
ingly valuable. 

The method of applying the load is by means of a double- 
armed steelyard of cast-iron and a travelling poise-weight, which 
may be given two values, with the addition for heavy testing of 
suspended weights upon the end of the beam. Special features 
of the loading system are :—(1) That by means of a fulcrum 
distance of 4 in. an exceptionally open scale reading is obtained 
(three inches is the usual distance for the Wicksteed testing- 
machines up to 109 tons capacity): and (2) the adaptability of 
the machine to both light and heavy testing is secured by 
means of the special combination of : the 1,C00 lb. poise-weight, 
the two 500 lb. side weights which, when secured to the poise, 
give to it its higher value of 2,000 lb., and the suspended 
weights of 1,250 lb., which may be imposed at the end of the 
beam. 

For lighter testing the poise-weight of 1,000 lb. is moved 
along the lever, giving a maximum load of 52,C00 lb. on the 
specimen when the poise is in its extreme position on the positive 
arm of the steelvard, the suspended weights and side weights 
being out of action. For testing up to 100.0С0 lb. load on the 
specimen, the two side weights (which when not in use are 
attached to the proiecting brackets from the main lever) are 
screwed on to the sides of the poise, thus giving the poise its 
higher value of 2,000 lb. The poise-weight thus augmented, 
when carried to the end of the lever, records on the scale a 
load of 100,000 Ib. on the specimen, the scale unit being one 
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half cf what it is for the 1,000 lb. poise. The heaviest testing, 
between 109,000 Ib. and 150,000 lb. (the full capacity of the 
machine), is obtained by running the 2,090 lb. poise to the 
extreme position on the lever, and as soon as the end of the 
lever is close to or rests on the bottom stop, the suspended 
weights consisting of 1,250 lb. gross load are attached to the 
s:spension-rod. This is effected by means of a sleeve on the 
suspension-rod, which is lifted up underneath the lowermost 
weight and turned round through a right angle, so as to rest 
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upon a cctter through the suspension-rod. In making a test 
where the load on the specimen is over 100,000 lb., the poise- 
weight is run along the lever to its extreme position as indi- 
cated by the scale, the end weights are then attached to the 
suspension- rod, and the poise-weight is then run back to about 
the 50,000 lb. graduation on the scale, until the lever rises, 
lifting with it the suspended weights. The specimen then 
supports a load of 50.C00 lb. imposed by the suspended weights, 
and 59,000 lb. due to the position of the poise-weight along the 
steelyard. Any additional load above 100,000 up to 150,000 Ib. 
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is obtained by running the poise-weight along in the positive 
direction. 

The movement of the poise in both directicns is effected either 
by hand or by means of an electric motor, which can be thrown 
in and out of operation at pleasure. Fig. 1 represents these 
two methods of actuating the poise. The usual method of 
running on the poise by hand needs little description, being 
%0 wel! known to those who are acquainted with the Wicksteed 
testing-machine. By reference to the illustration, it will be 
noticed that the handle transmission from the vertical spindle 
is through a pair of bevel wheels а and b to the motion shaft 
^, Which is geared by three equal spur-wheels d, e and f to the 


screw g driving the poise-weight. The double Hooke or tiexibie 
joint ^ between the horizontal shaft and the first gear wheel 
d carried by the movable beam is shown on the right-hand view 
to the left of the solenoid brake k, to which reference wii be 
made presently. The hand-wheel / can be put in and out of 


gear with the vertical spindle by means of a sleeve n sliding 
on the end of the spindle underneath the handle, this arrange- 
ment being convenient when 3t is required to drive the poise- 
weight by means of the electric motor. 


The shunt-wound electric 
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motor, which is on the top of the gear-box, carried by a bracket 
from the main standard of the machine, develops 1 h.p. at 1,209 
revolutions per minute, and has a variable speed down to 600 
revolutions per minute. 

The speed variation is obtained by means of a variable adjust- 
ment consisting of a twelve-point resistance-frame in the shunt 
field of the motor. It is thus possible to obtain a speed variation 


of 2 to 1 and a step-by-step variation of speeds between these 
limits either on the forward (or loading motion of the poise- 
weight) or on the return of the poise; 


but by means of the 


N 


CLUTCH. 


gear o and double conical clutch p shown in the right-hand 
view, Fig. 1, a quick return at double the speed of the forward 
motion can be obtained, so that the two ranges of speed of the 
poise-weight as between the slowest motion forward and the 
quickest motion backwards is as 1 to 4. 

With respect to the maximum speed at which it is advisable 
to arrange for the poise-weight to be moved along the beam. 
the author is of opinion that it would add to the interest of 
the discussion and value of the Paper if on this point 
as well as on the time-rate of straining the results of experience 
were given. By referring to Fig. 1 it will be seen that 
a small pinion у on the motor spindle gears with a wheel r 
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eight times its diameter on an intermediate shaft s, and that 
this motion is transmitted through another train of wheels t 
to the shaft c connected to the first gear-wheel 4/ on the steel- 
yard. For the reverse motion of the poise the clutch is thrown 
over to the extreme right, so as to engage with one of two 
equal toothed wheels on the intermediate shaít s, the other 
wheel r being attached to the bracket w, carrying a spindle from 
which a 2 to 1 transmission by the motor is effected. А con- 
venient handle control x for throwing the ciutch in and out 
of gear is supplied just above the ordinary handle control for 
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Fic. 3.—ĪNDICATOR AND AUTOMATIC CONTROL. 


the poise. A vertical spindle y passing up the supporting 
bracket z and connected at its upper end with a bell crank 
lever m and small worm and nut enables the clutch to be readily 
connected with either the forward or backward drive. The 
handle regulator referred to has therefore three distinct posi- 
tions :—(1) The neutral position, when the clutch is out of gear 
with both the forward and backward driving-wheels; (2) the 
position to the extreme right, which brings the clutch into gear 
with the forward driving-wheels; and (3) the position to the 
extreme left, which brings the clutch into gear with the back- 
ward driving-wheels. 

For continuous and steady testing, the movements of the 
poise should be effected automatically, and in this machine 
considerable ingenuity has been shown in arranging for an 
automatic control of the poise-weight. In addition, it is of the 
highest importance that during the process of testing the poise- 
weight shall instantly be brought to rest when the positive 
end of the steclyard approaches the bottom stop; that is, the 
poise-weight must not overrun its correct position on the scale. 
Both of these difficulties have been successfully overcome; the 
first by means of a magnetic clutch and an automatic make-and- 
break controlled by the rising and falling of the steelyard, and 
the second by means of a solenoid or magnetic brake. 

The details of the magnetic clutch are shown in Fig 2. The 
clutch is arranged in connection with the larger bevel wheel a 
shown in Figs. 1 and 2, fixed on to the horizontal shaft c trans- 
mitting motion to the poise. When the steelyard is floating. 
the electrical circuit round the windings 6 of the clutch is 
closed, making the clutch a powerful electro-magnet firmly grip- 
ping the large bevel wheel a, and transmitting motion from the 
motor, through the gear wheels to the screw actuating the poise; 
but when the steelyard approaches the bottom stop (as when 
falling) the clutch circuit is broken by short-circuiting across the 
terminals 7 and 2 (Fig. 1 and Fig. 3) of the make-and-break 
connected with the beam, the current being then run entirely 
through the resistance (Fig. 3). As soon as the lever again 
rises or approximates to the horizontal, the clutch circuit is 
closed and the motor again drives the poise forward or back- 
ward as the case may be. It will be observed that by means 
of the magnetic clutch, the make-and-break and the resistance, 
the motor is kept constantly running throughout the test, and 
indeed it is important that this should be the case. The solenoid 
brake D, Fig. 1, comes into action when the clutch circuit is 
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broken. Fig. 1 shows the wiring to the solenoid Ё from the 
terminals 3 and 4 of the clutch circuit. The solenoid brake 
consists of a pulley 7, mourted on the horizon.al spindle c 
which transmits the motion to the poise, and round which 1s 
fitted a special form of strap D operated by the solenoid k at 
the top. As soon as the clutch circuit is broken (and with it 
the solenoid circuit), the soft iron core which is attached to the 
strap is released, and in the act of release puts the brake on 
the wheel, thus ensuring that the poise-weight is stopped dea. 
at the instant the beam falls below its proper position. The 
brake is automatically released on the lifting of the beam and 
completion of the clutch circuit. The special function of the 
solenoid brake is to prevent the poise-weight overrunning its 
true position at any stage during the loading or at the sudden 
fracture of the specimen. While the clutch is in operation the 
speed of the motor can be varied, as already pointed out, from 
1,200 to 600 revolutions per minute, so that with the wide 
range of variation in the time-rates of straining and loading the 
machine has greatly increased value as an instrument either 
for research work or rapid commercial testing. The author has 
been very much impressed with the wonderful control and steadi- 
ness given by this machine throughout the plastic stage of tests 
on ductile materials. Тһе quick return, which can be put into 
operation almost instantaneously, is especially useful when the 
maximum load is reached. The higher speeds given by the 
motor to the poise-weight are much greater than could possibly 
be obtained by hand in the usual way. 

Fig. 3 represents the arrangement for scale and_ pointer, 
showing the magnification of the movement at the end of the 
steelvard. It will be noticed by reference to Fig. 1 that this 
pointer is directly im front of the operator controlling the handle 
movements, so that it is not necessary to watch the movements 
at the end of the beam. 

The length of the scale is 200 in., and this, with a 4-in. ful- 
crum distance, registers 50.000 lb. load on the specimen, with 
a scale unit of 4 in. to 1,000 lb. The vernier scale reads in 
conjunction with the main scale to 245 lb. When the pcicse- 
weight is 2,000 lb., the scale unit is one-half of this, and the 
total length of the scale gives a reading of 100,000 lb., with a 
vernier reading of 5 lb. The addition of the suspended weights 
does not alter the second scale reading. but as soon as these 
are imposed at 160 in. from the main fulcrum 50,000 lb. addi- 
tional load is given on the specimen through the second knife- 
edge 4 in. away from the main fulcrum. The 4-in. fulcrum 
distance was introduced so as to obtain a more open scale- 
reading, and at the same time satisfy th» Board of Trade 
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requirements. The low.lever ratio of 50-1 for loads up to 
100.000 lb., with a 1,250-lb. suspended weight at a leverage of 
40-1 for the remaining 50.009 lb., facilitates the floating or the 
lever, so that a given load can be held on the specimen long 
enough for taking exact observation. 

Fig. 4 represents the electrical connections for the machire. 
The current is in the first instance supplied to the main switch 
of the machine from the 100-volt continuous-current circuit of 
the laboratory. "This switch is of the double-pole cut-out type. 
The feeders from the main switch to the motors are represented 
by full thick lines. Reference to the diagram will show the 
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complete circuit from the pole of the cut-out to the starting 
rheostat, and from thence to one terminal of the motor. From 
the other pole of the cut-out the connection is taken direct to 
the second terminal of the motor, the circuit being thus com- 


Fic. 5.—GENERAL VIEW OF 


pleted through the windings of the motor itself. The variable 
speed of the motor is obtained by means of a controller con- 
sisting of a 12-stop variable resistance in series with the shunt 
winding of the motor. The circuit between the cut-out, resist- 
ance, make-and-break, and the magnetic clutch runs from the 
cut-out through the resistance to one terminal on the make-and- 
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6.— ARRANGEMENT AND FOR 


break, and from thence to one terminal on the magnetic clutch, 
the return or completion of the circuit being through the wind- 
ings of the clutch to the other terminal and back to the second 
terminal on the make-and-break, and thence to the cther pole 
9n the cut-out. The wiring to the solenoid brake is taken 
through the terminals of the magnetic clutch, and when this 
clutch circuit is broken the solenoid circuit is broken too. 
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The arrangement of the motor and its gear is shown in Figs 
5 and 6. ; | 

The machine is arranged for testing specimens in torsion u 
to a twisting moment of 400,000 inch-lb. ‘This is considerabl 
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TestinG MACHINE. 

in excess of anything that has previously been done in con 
nection with machines of a similar size. А 3}5-in. 
of mild steel up to 15 in. long can readily be tested to destruc 
tion. Fig. 1 illustrates the means of attaching the specime 
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FIG. 


to the lever of the testing-machine at one end, and to the 
sliding socket and die in the boss of the large spur-wheel at 
the other end. Wiih the arrangement it is not necessary to 
remove any bracket or connections (except the dies) from the 
steelyard when the machine is in use for testing in tension, 
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compression, &c., as with some machines of this type. The 
yeoise-weight can readily pass along the steelyard quite clear 
of the torsion bracket, as will be seen by reference to Fig. 7. 

For taking torsion specimens of different sizes, several pairs 
of driving collars or dies are available. ‘These fit easily and 
truly into the sleeve of the spur-wheel and in the sleeve ot tho 
bracket on the steelvard. 


The torque on the specimen is given by the product of the. 


scale-reading indicating the position of the poise on the stéel- 
yard, into the 4-in. distance between the main knite-edge ot the 
machine and the knife-edge carrying the direct straining 
mechanism for tension and compression. 

‘he large spur-wheel through which the torque is applied 
is graduated over the full circle to indicate its angular motion, 
and this motion can be conveyed through two wheels and a 
small pulley geared up to the outer socket to the autographic 
recorder; this recorder is positively geared to the poise on the 
steelyard, so that both the torque and twist are registered auto- 
graphically as the test proceeds. Special instruments are pro- 
vided for attachment to the specimen for the measurement of 
the elastic strains. The chronograph with the autographic 
recorder gives the intervals of time torque and twist rates, at 
which the angular movement takes place. 

An electric motor of 14 B.H.P. is used for driving the gear- 
ing by means of which the twist is applied. This motor, which 
is worked from the continuous-current 100-volt circuit, has a 
speed variation of 800 to 1,500 revolutions per minute, and is 
controlled through a 12-point resistance frame. The small 
pulley on the motor spindle is connected by means of a belt 
to a larger pulley on the cone counter-shaft. A second belt- 
drive is given through a pair of 3-stepped speed cones to the 
worm spindle gearing into the worm wheel. On the same axis 
as the worm is a small pinion which gears into a large spur- 
wheel fixed on the sleeve to which one end of the torsion speci- 
men is attached. 

The variable resistance which is applied in connection with 
the electric motor, together with the change of speed given by 
means of the stepped cones, enables the rate of straining to be 
altered not only to a nicety on a fine adjustment, but also 
quickly over a wide variation. Тһе result is that a most efficient 
control-is obtained on the steelyard when a test is in progress. 
The specimen can be twisted at any rate from one-tenth of a 
turn per minute to one turn per minute, thus giving a range of 
ten to one on the time rate of twisting. 

Two special features stand out prominently in connection with 
the torsion apparatus, that is: (1) Tests to destruction can be 
carried through in « small fraction of the time that would be 
required by the more usual methods. (2) By using the speed 
regulator for the poise-motor in coniunction with the regulator 
for the torsion motor, the steelyard can be brought to and 
maintained in an almost stationary position during the plastic 
stage of a test on good ductile material. 

The torsion gear is also provided with square ends and winch 
handles for hand adjustment or twisting. These handles are, 
however, only used in testing the specimen up to and well clear 
of the elastic limit, the angular movement being comparatively 
small until the limit of elasticity is reached. "The handles 
are then removed and the straining is eflected by means of the 
power drive. 

Some results of torsion tests are given in an appendix. 


Free Wiring Agreements.—At Liverpool, on the 2nd inst., the 
Liverpool District Lighting Co., Ltd., claimed damages for 
breach of agreement from a firm of auctioneers. The amount of 
the claim was £45 12s., or in the alternative £46 10s. for breach 
of a free wiring agreement signed by the defendants as land- 
lords of certain premises. The system was subject to an under- 
taking by the tenant to pay as rent for the installation the sum 
of one penny per unit over and above what other users paid under 
the Provisional Order. The defendants had signed the agree- 
ment, but on the sale of the premises to a third party the new 
owner refused to bind himself by the contract entered into by 
the landlords. or to allow the removal of the installation, which 
he claimed to be his property. In the end judgment was given 
for the plaintiffs with £20 damages. 


Municipal Tramways Association.—It is announced that the 
annual Conference of the Municipal Tramways Association will 
take place in Manchester from September 25th to 27th. Мг. 
J. M. McElroy, general manager of the Manchester Corporation 
Tramways, is president. Among the papers already sent in, in 
additional to the Presidential Address, are the following :—'* Long 
Wheel Base Trucks," by R. L. Acland, Chesterfield;  ** Em- 
ploves Hours of Labour, Rates of Pay, and Method of Com- 
puting Same,’ by A. Baker, Birmingham; ‘‘ Staff Organisa- 
tion," by James Dalrymple. Glasgow: *' Rail Corrugations, by 


A. L. С. Fell (London County Council). 


ELECTRIC FLASH LAMPS . 


N electric flash lamp for photographic purposes has re- 

cently been introduced in this country by Mr. A. Strauss- 
Collin, of Bush Lane House, Cannon Street, E.C. The lamp 
itself consists of an arc lamp with three carbons arranged hori- 
zontallv, the centre carbon being fixed and the two outer carbons 
arranged to move outwardly in such fashion as to strike a 
double arc. The whole is mounted in a large reflector, which 
in turn is mounted on a vertical stand and adapted for 
raising or lowering by means of a wire rope and small winch. 
The reflector may thus be adiusted to any height or angle, and 
the whole contrivance may be wheeled about the studio to any 
required position. 

The flash is produced at will by the simple pressing of a 
pneumatic bulb by the operator at the camera, and the switch- 
gear which controls the arc lamp is both simple and ingenious. 
Fig. 1 is a view of this small switch panel, upon which is 
mounted a pneumatically-operated trigger and an electrically- 
operated contact-maker. Upon the back of the panel is fixed a 
lever arm and series of contact studs similar to an ordinary 
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motor starting switch, the switch-arm being under the control 
of a strong spring. The action of the device is as follows :— 

The pressure of the bulb releases the trigger controlling the 
switch-arm, which then, under the influence of its spring, flies 
across the contact studs, and so switches on the are lamp 
through a graduated resistance. At a certain point of its travel 
it also closes the circuit of the solenoid controlling the contact- 
maker.on the front of the panel, which thus become energised, 
and by means of a jumping core closes a contact between two 
carbon surfaces. These carbon contacts are arranged to short- 
circuit the greater portion of the resistance, so that for a brief 
interval the are lamp blazes with an intensity many times the 
normal. The switch-arm passes on, breaks the circuit of the 
solenoid, and finally breaks the main circuit. 

The action of the device is extremely rapid, and it is claimed 
that the work produced by its means is much superior to that 
produced by the ordinary magnesium flash lamp. It is also, of 
course, much more controllable, and does not pollute the atmo- 
sphere as does magnesium. The amount of energy used is 
extremely small, as the lamp does not burn more than a fraction 
of a second upon each occasion. For these and similar reasons 
it is probable that the lamp will be adopted as extensively in 
this country as it has been on the Continent, where 400 of these 
"Jupiter ' flash lamps are already in use. 


Railway Electrification in Germany.— [It is announced that the 
German Government are sending a technical commission to the 
United States to report on the employment of electricity on rail- 
wavs. The members of the commission are Prof. Reichel and 
Messrs. Wittig, Frischmuth, Pforr, and Lahmeyer. 
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RAPID ELECTRO-DEPOSITION PROCESS 


HE following British patent specification, No. 

20,716, cf 1906, was published last Thursday; 
the patentees are David Roberts, Mary Roberts, and 
Edward Jattray :— 

This invention relates to apparatus ccnstructed. so as to 
deposit. metals and their alloys more rapidly than has been 
possible with apparatus hitherto in use. It is especially ap- 
püeable to depositing such metals as copper, silver, and the 
hes (C | 

The fellowing features are individually old as regards ap- 
paratus tor the electro deposition of metals and their alloys, 
viz :—(nj Pumping off evolved gases to prevent polarisation, 
in, The use of an anode surface much greater than the cathode 
surface, (с) The arrangement of the anodes parallel to the flow 
ot the electrolyte, (d) Keeping the electrolyte in motion or 
circulation more or less rapid during the process ot depositing, 
which is of advantage as it is well known that the rate at 
which a metal such as copper can be deposited from a solution 
of апу given strength depends to a considerable extent upon 
the rate at which the electrolyte or solution can be made to 
circulate over the faces of the anodes and cathodes. But 
although, for the purpose of thus accelerating the deposition, 
it has been proposed to pump streams or jets of the electrolyte 
between the anode and cathode, or to keep the electrolyte in 
constant. motion by screws or beaters, so that the said elec- 
trulvte travels in one direction around the tank, or to keep 
it nm motion by means of streams of the electrolyte injected 
into the depositing bath, the motion or circulation communicated 
to the electrolyte has not carried it forward as a continuous 
heniozeneous stream. but there has always been a considerable 
amount of turbulence in the liquid. 

We are not aware of any apparatus heretotore propose or 
constructed. for the electro deposition of metals and their alloys 
which could. be satisfactorily used with. currents of greater 
amperage than 500 amperes per square toot of cathode area. 
As a consequence of the principle of construction and arrange- 
ment, the embodiment of which is our invention, we are enabled 
to work with currents very much higher than 300 amperes per 
sjuare foot; for example, we can use currents of something 
lise 10.000 to 25,000 amperes per square foot, without forming 
an incandescent hvdroven envelope or undue heating, and prob- 
ау as high as 40,000 amperes per square foot if provisions 
are made for cooling. We achieve this novel result by so con- 
structing our apparatus that the electrolyte is sealed from the 
atmosphere, and, as a whole, is caused to move past the ancdes 
and cathodes in a very rapid, steady, continuous, homogeneous, 
non-turbulent stream, and the evolved gases are caused to tend 
to collect at fixed places in the apparatus from which they сап 
le drawn off by vacuum pumps. The anode area is very much 
crater than the cathode area, and the anodes are arranged 
virtually parallel with the path of flow to or from them. 

The result of this combination of features in the apparatus 
is that, though. currents of high amperage are used, polarisa- 
tion of the electrodes, which has limited the amperage which 
could be used in apparatus heretofcre proposed or constructed, 
is prevented, and an extremely good deposit is rapidly produced. 
When. owing to the high amperage of the current used, a 
dceisterions heating effect would otherwise be produced, we use 
à cooling device for keeping the electrolyte and the surfaces of 
the anodes and cathodes at a suitable temperature. We may 
also. when desired, employ a separator for separating or filter- 
inz the impurities or slag held in suspension in the electro- 
lyte, but frequently it will be found that the presence of such 
impurities is an advantage. From experimental deductions we 
form a hypothetical inference as to the different conditions 
Which obtain in the electrolytic cell when existing systems are 
used and when ours is employed. Above 200 amperes per 
square foot of cathode area produces polarisation (in best 
present methods) caused by the hydrogen appearing as gas in 
the non-ionised state, on the face of the cathode and reducing its 
efetive area; the oxidising of the metallic anions occurs 
between liberation and deposition of the molecules, causing the 
deposition of the non-metallic elements, in the form of their 
oxides or hydroxides. Our obiect is to prevent the oxidising 
of the metallic anions, and keep them in the ionised state till 
deposition of the metallic atoms as non-ionised metal at the 
cathode: therefore it is important that the hydrogen should 
assume the ionic state, and pass with the current to the solution 
and interchange with the metallic basis yielding water or acid 
reformation and deposition of non-ionised metal at the cathode. 
It is evident that an effective depolariser is necessary within 
the electrolytic zone to directly or indirectly oxidise the hydrogen 
Into water or acid basis, and so prevent (in high amperages) 
the forming of an incandescent envelope of hydrogen at the 


cathode when the tlow of electrolyte is insuflicient ; but when 
the tlow is sufliciently rapid, hydrolysis predominates, and the 
usual fouling of the electrodes ensues. 

Something more than rapid How is necessary, because the 
primary and secondary reactions are practically simultaneous. 
We must have an ionic depolariser to govern. the unstable 
molecules so that they may inberate the true metallic atom at 
the cathode. The method by which we accomplish this is by 
the combination of an extremely rapid, homogeneous, steady 
flow of the electrolyte under seal, and in intimate contact with 
a very large anode area, the tlow being to or from the cathode 
area, thus giving an enormous dissolving area producing a 
concentration of the anions which are practically unmolested 
during their passage. All fouling is obviated by the constant 
pumping off of the evolved gases which quickiy rise to the 
surface of the electrolyte under the effect of the vacuum pumps, 
as also by the addition of extraction owing to the difference of 
centrifugal or centripetal inertia between the gases and elec- 
trolvte. By our principle of construction and arrangement 
enormous amperages can be used to give tenacious metallic 
deposits in a fraction of the time taken by meihois heretofore 
used. 

* e d 

The claims are as follows:— 

l. A sealed apparatus for the electro-deposition of metals and 
their alloys in which the electrolyte is caused to circulate 
as a whole in a rapid, steady, concinuous, homogeneous, non- 
turbulent stream, and, owing to the contour of the depositing 
tank, the evolved gases are caused to collect at fixed parts 
from which. they are readily removed by vacuum pumps, and 
in which apparatus the anode area is considerably greater than 
the cathode area, the cathcdes are arranged in series with the 
How otf electrolyte to the anodes, and the anodes are arranzed 
virtually parallel with the path of tlow to or from the said 
anodes all substantially as and tor the purposes described. 

2. An apparatus tor depositing metals and their alloys con- 
structed and arranged substantially as hereinbefore described. 


ELECTRICAL CLOCKS AT CHARING CROSS 


HE South-Eastern and Chatham Railway Company has re- 

cently installed two large electrically-deiven time indicators 
at Charing Cross terminus, The indicators are controlled by a 
single pendulum, which is maintained in oscillation by means of 
an electro-magnet periodically energised from the same circint 
which transmits halt-minute impulses to the = time-indicating 
dials. The whole arrangement is theretcre automatic in its 
operation, and never requires winding or otherwise aticnding to, 
the small amcunt of energy used being obtaired trom a few dry 
cells. The dials are 57 in. diameter, and the hands and figures 
on the double faces stand out so distinctly that the time may 
be read from any part of the station or plattorms. 

The dials are illuminated. internally by ессе lamps. and to 
increase further. the clearness of the face the tails ot the 
pointers are coloured white. They were manufactured by 
Lowne К Co.. Ltd., ot Cattord, London ; and it appears that quitea 
number of these clocks have been supplied to the Roval Arsenal 
at Woolwich and other places. The distinctive feature of the 
mechanism is that the function of the pendulum-driven gear 15 
reduced to that of merely closing the electric сеш, the break- 
ing being effected rapidly and surely by the motion of the 
electro-magnet, whose duty it is to give a mechanical impulse 
to the pendulum. In carrying this principle into effect, use is 
made of duplicate contacts, which are used alternatively. 

The company 15 at present engaged upon the development of 
a simple torm of electrical self-winding clock, which, it is hoped, 
will be suthciently cheap to be used with advantage for ordinary 
domestic clock installations. There can be no doubt that there 
is ample field for some system of electrical. time indicators, 1f 
only it can be made to replace economically the present. созу 
custom of a separate and generally inaccurate clock for every 
room. 


The Journal.— The August number cf the Journa? of the Insti- 
tution of Electrical Engineers contains the discussions on the 
following Papers read at the London. meestings—" Deprecia- 
tion," by Mr. Robert Hammond; and “The Use of Wooden 
Poles for Overhead Power Transmission, Бу Mr. C. Wade. 
Several Papers and diseussicns. betere local sections are also 
included, namely, * Recent. Improvements in. Ele tinie Lighting” 
(discussion at Birmingham), "Central. Station. Supply Econo- 
mics," by Mr. A. M. Taylor (Birmingham): “Some New Fly- 
Wheel Storage Systems.” by Mr. А. P. Wo d (Manchester); 
“The Experimental Determination of Less:s in Motors," by 
Mr. С. F. Smith (Manchester): “Technical Training ot Elec- 
trical Artisans.’ by Mr. €. P. C. Cummins (орип: “A New 
Leading-in Conductor for Eleetrie Lamps,” by Mr. C. О. 
Bastian (Glasgow). 


ELECTROCHEMISTRY 


N Section B (Chemistry), at the British Asscciation, Dr. 

F. M. Jaeger, ot Amsterdam, presented an interesting com- 
munication upon the ''influence which radiation exerts on the 
electrical conductivity of antimonite from Japan." The sub- 
stance is a very poor conductor, but in determining the resist- 
ance great irregularities were found, the resistance varying 
from 900 to 20,000 millions of ohms. When making the 
measurements a beam ot sunlight happened to fall upon the 
antimonite, and the resistance immediately decreased. A piece 
of antimonite cut parallel to the b-axis was then shunted into 
a dynamo circuit, and the resistance adjusted, so that the 
tension was kept constant at 55 volts, a Thomson galvanometer 
being used to take the readings. An incandescent lamp was 
then placed 2 metres distant, when an increase of deflection 
of 4 millimetres was obtained, which corresponded to a re- 
duction in resistance of 53 million ohms. On placing the 
lamp 1 metre distant a detlection of 11 millimetres was pro- 
duced; at 0°5 metre, the detlection was 20; and when it was 
held very close to the rod, 220 millimetres. Only a small amount 
of light was able to fall upon the antimonite, because it was 
thickly covered with рагаћп wax. By not having the anti- 
monite covered much greater deflections were obtained. An 
interesting point brought out was that rise of temperature 
has an opposite influence. This was shown by getting a con- 
stant deflection, and by then bringing a heated copper-bar near 
to the antimonite, the detlection immediately decreased. 

Experiments were then tried in order to determine the in- 


fluence cf different coloured lights, with the following 

results :—- 

White light 16 cm. distant causes rise of conductivity to 
200 per cent. of original value. 

Red light 16 cm. distant causes rise of conductivity to 
194 per cent. of original value. 

Orange light 16 cm. distant causes rise of conductivity to 
153 per cent. of original value. 

Green light 16 cm. distant causes rise of conductivity to 
116 per cent. of original value. 

Blue light 16 cm. distant causes rise of conductivity to 


176 per cent. of original value. 


The phenomenon is somewhat similar to that shown by 
selemum, because the increase ої the conductivity depends 
upon the radiation of light and also upon the wave-length of 
the light. With selenium, however, the resistance decreases 
with rise in temperature, but with antimonite the resistance 
increases, 

Mr. A. E. Pratt read a Paper upon Calcium : its properties 
and possibilities. The author has been experimenting with 
calcium alloys. His work confirms Roberts-Austin's observa- 
tion that the presence of small amounts of metals of high 
atomic volume will cause deterioration of the physical proper- 
ties of metals of low atomic volume. The atomic volume of 
calcium is high (254), and the effect of small amounts on 
other metals is decidedly prejudicial, provided that the metals 
in question are pure. ‘Lhe etfect upon the chemical properties 
of the metals appears to be more pronounced when they have 
an atomic volume nearly approaching that of calcium. He 
also referred to its action as a reducing agent, and suggested 
that it might be used to remedy "sulphury " copper and for 
producing the rarer metals from their oxides. 

Dr. F. M. Perkin explained the difficulties met with in 
reducing sulphides and some oxides. He was afraid that it 
would not meet with very general application as a deoxidiser. 
In the case of iron, for example, experiments had been made, 
but had not met with much excess, probably because calcium 
does not alloy with iron and owing to infusibility. In organic 
chemistry it might be found ot considerable use, and he 
instanced several such cases 

Dr. K. S. Caldwell read a Paper ''on the conductivity of 
electrolytes in pyridine and other solvents." Although ex- 
periments have been made comparing acids and pseudo- 
acids as regards their conductivities in solvents which form 
hydrogen ions, ¢.y., alcohols and mixtures of alcohols and 
water, no investigations have been carried out in solvents 
which are of such a nature that the acid is dissolved either 
entirely or partlv in the form of a salt. Liquid ammonia 
would suggest itself, but there are considerable experimental 
difficulties met with in dealing with this substance. Pyridine 
was therefore employed, and was found to be a suitable 
medium. 

The pyridonium halides in pyridine exhibit the same differ- 
ences in conducting power that is noticed in solutions of their 
alkali salts in pyridine, methyl alcohol, and liquid sulphur 
dioxide, only in pyridine the difference is much more marked. 
With this exception, the "true acids” compared among them- 
selves follow approximately the same order in pyridine as in 
water. a fact which alsa applies to the pseudo-acids. The 
stronger the tendency to pass into an isomeric form, i.e., the 
more completely the pseudo-acid form is isomerised and ionised 
In aqueous solution, the better does its pyridine solution conduct. 
There is to a certain extent a parallel between the affinity con- 
stants in aqueous solution and the conductivities in pyridine. 
When, however, the true acids are compared with the pseudo- 


ELECTRICAL . ENGINEERING 


Асвоѕт 15, 1907. 


acids, it is noticed that in pyridine the latter yield very much 


better conducting solutions than do true acids, having ap- 
proximately the same, or even very much greater, artinity 


constants. We may therefore conclude that when а hydrogen 
compound yields a pyridine solution of таг better conducting 
power than is given by a true acid which in aqueous solution 
15 dissociated to approximately the same extent as the hydiogen 
compound, the latter 15 а pseudo-acid. 

Experiments were carried out on the intluence of temperature 
on the conductivity of electrolytes. Solutions of salts which 
contain either the same cation or the same anion as the solvent 
itself (pyridonium salts in pyridine, formates in formic acid, 
acetates in acetic acid) show in these solvents an abnormally 
high conductivity in comparison with all other salts. ince all 
salts are dissociated to approximately the same extent, the 
abnormally high values of tne conductivity of the first class can 
only be explained by assuming an abnormally high value 10r the 
rate of migration of those ions which the salt has in common 
with the solvent. 

In the Chemische Zeitschrift, 31, 650 (1907), R. T. Glauser 
publishes an article upon the electrolytic preparation of seienic 
acid. On electrolvsing a solution of selenious acid, which may 
be prepared by dissolving selenium in strong sulphuric acid, 
selenium is deposited at the anode, and at the same time seleniuin 
is formed by the action of the anodic oxygen. But if nitric acid 
is added to the electrolyte, selenic acid alone is produced. Tne 
best conditions to employ for the preparation of selenic acid by 
this method are : high concentrations, both of the selenious acid 
and of the nitric acid, a temperature of 1rom 50? to 60? C., and 
an anode current density ot from 4 to 5 amperes per sq. cin. ; 
the bulk of the solution should be about 100 cm., and the 
cathode current density considerably lower than that at the 
anode. With these conditions the conversion ot 1 gramme of 
selenious acid was practically completed in 1:5 to z'0 ampere 
hours. It is essential to have good excess of nitric acid during 
the experiment. 

According to E. Defaeqz, Comptes rendus, 144, (1907). 1424, 
a molybdenum silicide may be prepared from copper silicide and 
amorphous molybdenum. 1 ће method employed 18 to take copper 
silicide, which must be free from iron, and which contains 50 per 
cent. of silicon; this is heated with bne-tenth of its weight of 
amorphous molybdenum in the electric turnace. The product so 
obtained is successively treated with nitric acid, a solution. of 
sodium hydroxide, hydrochloric acid, and hydrofluoric acid, 
when a grey crystalline molybdenum silicide having the formula 
Mo, is obtained. The specific gravity is 62, and it is not 
attacked by chlorine below a red heat, but dissolves in hydro- 
fluoric acid at a temperature of 100° C.; other acids have no 
action on it. When fused with caustic alkali or an alkali car- 
bonate, it forms a mixture of a silicate and molybdate; but fused 
potassium bisulphate has no action upon it. 


ELECTRICAL SCIENCE 
British and American 


The Earth's Magnetic Field.—In the current number of Ter- 
restrial Magnetism and Atmospheric Electricity there is an 
account of some interesting experiments by H. Ebert on the 
pulsations of short period in the strength of the earth's magnetic 
field. Hitherto observations had been made with some form 
of magnetometer, but the inertia of the moving parts limited 
the analysing power to pulsations having a period of several 
seconds. In Ebert's experiments an Einthoven fibre galvano- 
meter was used to detect the currents induced in a large closed 
circuit. placed horizontally in the open. Dy this means he was 
able to establish the existence of very much shorter magnetic 
waves, whose period wes only 0025sec. According to J. J. 
Thomson's theory of spherical oscillators, the period for a 
conducting sphere of the size of the earth would be about 
O'15sec., but observations would have to be extended over a 
much greater interval of time to make it certain that oscilla- 
tions of just this period occur very frequently. The author 
suggests that socal a resonating circult whose natural period 
is adjustable might be used to test this. 

Magnetic Declination and the Solar Eclipse.—The same journal 
contains some observations by Charles Nordmann on the effects 
produced on the magnetic declination by the solar eclipse of 
August 5Cth, 1905. By comparing declination curves taken at 
three different places on the dav of the eclipse, it was found 
possible to eliminate the ordinary. perturbations, and there 
remained a magnetic disturbance attributable to the eclipse. the 
effect of which was to detlect the needle towards its mean 
position, The maximum value of this disturbing ferce, which 
coincided at all the stations with the maximum phase of the 
eclipse, was of the order 10-' gauss. 

The Electrical Origin of the Nadtation from Hot Вот. 
Seven vears ago, at the International Congress of Physics at 
Paris, J. J. Thomson suggested the theory that the radiation 
from hot bodies was analogous to Rontgen radiation, i.e., a series 
of electro-magnetic pulses. produced. by stopping or starting 
charged corpuscles. Lorentz obtained an expression for the 
energy carried. by waves produced in this way, but limited his 
investigation to frequencies so small (7.e.. to long waves) that a 
corpuscle described many fre? paths during the time taken by 
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lizht of this frequency to make a complete vibration. In the 
Philosophical Magazine tor August J. J. Thomson attempts to 
remove the restriction of small frequency. When a corpuscle 
moving through a body gets near enough to a molecule, it is 
accelerated, and in consequence radiates energy. Of course, 1 
is not known how this acceleration varies with the distance of 
the corpuscle from the molecule. J. J. Thomson assumes a 
convenient expression for this, and calculates the rate of radia- 
tion during a collision, from which he makes some very interest- 
ing deductions. Thus he finds that the rate at which energy 
is transtormed in this way. per c.c. of a metal, into radiant 
energy. is for silver at 27° C., about 8,000 h.p.; nearly the 
whole of this is absorbed by the metal. "T 

Applying his calculations to a stream of cathode rays imping- 
ing on a solid. it appears that if the velocity of the corpuscles 
be taken as 10° cm. per sec., only ygssth part of the radiant 
energy is carried by the visible light waves; nearly the whole 
of it is in radiation of very much shorter wave-length. 

Crystal Reectifiers.—It has been known for some time that 
the resistance of many crystalline substances depends on the 
direction of the current. This phenomenon has been investigated 
by G. W. Pierce, who gives an account of his experiments 1n 
the Physical Review for July. He used crystals of carborun- 
dum. a substance which exhibits the property in a very marked 
degree. А crystal held between the jaws of a clamp, which 
served as electrodes, was placed in series with a battery and an 
ammeter; the E. M.F. could be varied. апа the current through 
the crystal reversed. Reversing the E.M.F. always produceu 
a larze change in the current, but the magnitude of this change 
was verv different for different specimens, and varied also with 
the pressure exerted by the clamp. In one case, with 59 volts 
across the crystal, the current in one direction was 4.000 times 
the current in the opposite direction under the same voltage. 
By the use of such crystals it is possible to adapt an ordinary 
direct-current measuring instrument to the measurement of 
alternating currents. They may also be used as detectors in 
wireless telegraphy. 


Continental 


Are with Feeble Currente. — Тһе theoretical and experimental 
treatment of the electric arc has made much progress. since 
Mrs. Avrton's classical researches. and the theory of its forma- 
tion is now fairly well understood. Where it requi ез supple- 
menting is in the region of small currents. With this in view, 
H. W. Malcolm has made some experiments with a continuous 
current at 5,060 volts, upon which H. T. Simon contributes a 
report to the Physikalische Zeitschrift for July 15th. Mrs. 
Ayrton’s formula EI =a+bI is confirmed for various electrcdes 
and gases, and the constants a and b are determined. For 
carhon electrodes in air, and a length of arc of 8 mm., the 
formula becomes EI =49+€0I. For a spark length of 4 mm., it 
is 515+ 49:51. On cooling the e'ectrodes, the characteristic of 
the are shifts to higher values. This shifting is more pronounced 
àt the cathode than the ancde, as we might expect, considering 
the paramount importance of heat at the cathode for ionisation. 
The burning of the carbon in oxygen encourages a secondary 
ionisation, which depresses the characteristic. А similar effect 
is observed in nitrogen, and this leads naturally to the supposi- 
tion that a compound of carbon and nitrogen is formed in the 
arc by an exothermic process. Very high characteristics are 
obtained in hydrogen and steam, and also with an enclosed arc. 
The effect in hvdrogen is explained by the high thermal conduc- 
tivity of the gas. and the great mobility of its ions. which means 
a low cathode fall. Ayrton's relation holds good also in hydrogen 
and steam, but a is very high (455) in hydrogen. In the latter a 
form of discharge is often observed, which is intermediate 
between a glow discharge and an arc, and for this form of 
discharge b is exceptionally high (690). When the electrodes 
are metals in air, a glow discharge occurs at atmospheric pres- 
sure with a current of half an ampere. The E.M.F. falls sud- 
denly as soon as a crater is formed at the cathode. The EI and 
I curves with metals are not rectilinear at small currents, but 
concave towards the I axis. The oxidation of metals in air 
produces a secondary oxidation and a lessened thermal conduc. 
livitv. Metals in hydrogen also show the intermediate form of 
discharge already referred to. These researches have an impor- 
tant application to wireless telegraphy. High-frequency oscilla- 
hens require a steep characteristic and a high E for small I. 
This is fulfilled in Poulsen’s hydrogen arc, but an enclosed arc 
may be expected to be equally etlicient. 

_Npectroscopic Study of the Are.—L. Puccianti has made some 
Interesting investigations into the structure of the alternating 
аге by means of the “slitless spectroscope,” which has already 
been applied to the continuous current are by Lenard and 
Garhasso. This instrument gives an image of the arc due to 
^ne spectrum line at a time. 
cne of its colours. The curious fact brought out by this study 
is that the arc consists of a number of dissimilar arcs super- 
"posed upon each other, but each sharply defined. The arc 
due to the D-line, for instance, is oval in shane, with its thicker 
end turned towards the negative carbon. Tt changes but slightly 
In passing through the various phases of the period. The image 

ue to the green line of wave-length 568 shows. on the other 
hand, a rapid change with everv change in the current, so much 
so that the author believes that the electric conduction is almos: 


It shows it, so to speak, in only - 
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entirely due to the ions emitting the series of lines, of which 
this line is the most conspicuous representative. The luminosity 
of the D-line is a secondary phenomenon produced by the electric 
discharge. 


CATALOGUES AND PAMPHLETS RECEIVED 


ALUMINIUM CONDUCTORS.— The British Aluminium (Co. 
have sent us full particulars of their standard stranded alu- 
minium cables in sizes from 0:02 sq. in. to 1°67 sq. in. section, 
the latter of which, on the basis of 600 amperes per square 
inch (equivalent to 1,000 amperes per square inch in copper), 
has a carrying capacity of 1,000 amperes, and a resistance of 
0:9425 chms per mile, with a weight of 10.384 105. per mile. 
The use of aluminium for transmission lines is becoming of 
increasing importance, owing to the high price of copper, and 
it should be noted that for approximately half the weight, 
aluminium. will give equal conductivity as compared with 
copper, so that there is a saving in first cost. We are intormed 
that the ditticulties which formerly existed in making satis- 
factory joints and connections have been satisfactorily over- 
come. A list of over 50 American transmissions, varying up 
to 154 miles in length, is given, together with particulars of 
about a dozen important cases of the employment of aluminium 
conductors in this country and on the Continent. 

HIGH-TENSION SWITCHGEAR, &c.—The Union Electric 
Co., Ltd., have issued a comprehensive bound catalogue devoted 
entirely to high-tensicn apparatus, which forms a completion 
and enlargement of their previous high-tension list, published 
about two уеагѕ ago. The main switches listed include the 
ordinary oil-break type in several forms for hand operation, or 
with solenoid remote control apparatus, a very complete series 
of automatic release attachments, and relays of the time limit 
and other types both for overload and reverse currents. А 
simple form of horn type air-break switch is also included. 
Attention should also be drawn to the enclosed high-tension 
cellular switchboard units, which are listed complete in several 
forms, and the compactly arranged combinations of oil switches, 
fuses, and ammeters for motor work. Oil-break fuses ure also 
listed, and amongst other accessories and apparatus will be 
found various forms of isolating and disconnecting switches, 
voltmeter switches, lightning arresters, spark gaps, and other 
protective apparatus. 'lhe company are introducing into this 
country Vogelslang's automatic paralleling device. This ap- 
paratus consists of a combination of a voltage relay which 
selects the voltage of the incoming machine, a phase relay which 
determines the correct phasing of the machines, and a time 
relay which determines whether the machines run sutliciently 
in synchronism. When the correct conditions are all present. the 
time relay closes the operating circuit of the remote control 
switch. and correctly parallels the machine. 

NERNST LAMPS.—<A leatlet from the A. E. G. English 
Manufacturing Co., Ltd., calls attention to the evil effects of 
connecting up Nernst lamps with reversed polarity, and points 
how this can be detected after about 20 hours' burning by the 
blackening of the filament at both ends, instead of onlv at the 
negative end. When once correctly installed, the lamps cannot 
afterwards be reversed, owing to the additional pin, which fits 
into a third slot in the. holder. 

SILENT CHAINS.—A new descriptive catalogue has been 
issued by Hans Renold, Ltd., of Manchester, of the various 
forms of the well-known Renold patent silent chains and 
sprockets for high-speed driving. The newest type which 
has been intrcduced is the patent bearing chain, -in which, in- 
stead of each link bearing separately on the pin, bushings are 
fixed in the plate links which bear on the whole length of the 
studs, giving a much greater wearing surface than in the clder 
tvpe. An improved joint is also now used in which a bolt and 
firmly secured nut replace the ordinary riveted stud and 
washer. А series of special tools for easily making jcints i: 
listed. The principles of acticn of the saw-tocth type of chain 
are explained by the aid of illustrations, and many useful 
hints as to their application to the best advantage and their 
care and lubrication are given, together with a number of illus- 
trations of the chains in actual use. An excellent feature cf 
the list is a model inquiry form scheduling the particulars 
which should be known to select the best sizes and types of 
chain for special cases. 

THE THURY SYSTEM FOR LONG DISTANCE TRANS- 
MISSION.—Messrs. Dick, Kerr and Co, who hold the 
British. rights for the Thury high-tension continuous-current 
series transmission system, have issued an attractive and well- 
illustrated pamphlet describing the details and advantages of 
the system. The general arrangement of the latest form which 
the apparatus takes is familiar to our readers from Mr. J. S. 
Highfield’s exhaustive Paper on the subject recently read 
before the Institution of Electrical Engineers (see ELECTRICAL. 
ENGINEERING, vol. 1., pages 491, 499, and 505), so it is unneces- 
sary here to recapitulate its features. The working of the 
svstem is explained bv diagrams, and illustrations are given 
of the controlling gear. Views are also included of the 
power-house equipment and transmission line of the Moutiers- 
Lyon scheme, and of the 5t. Maurice-Lausanne pole line. A 
table of particulars of sixteen systems in actual operation is 
appended. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is. compiled by our own Editorial Stag and is Strictly. Copyright.) 


Specifications Published August 8th 


A full list ot thes: was published in our last issue. The following 
are abstracts of thz more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 
17.459, Ferres &  GuiLLEAUME-LAHMEYERWERKE, AKIIEN- 
GEsELLsCHaFT. Electrical machines. having tiy-wheels. In 


machines of this class used tor the storage of mechanical energy, 
the no-load losses are reduced by driving the tly-wheel by means 
of an electric motor having a number of ditterent economical 
speeds. An induccdcn motor with a variable number of poles 
may be used, the reduced etliciency at the lower speeds being 
of relative unimportance. Two claims, one figure. 

19,186, Brevis Тномѕох- Нооѕтох Co. (General Electric Co.). 
Electric motor control systems. [dn electric locomotive or car 
equipments, the motors are generally connected in permanent 
groups of two motors in parallel, and these groups are con- 
nected in series or parallel according to requirements. In the 
event of the individual fuse of one motor blowing trouble may 
be caused to the other motor ot the group. To prevent this, 
electroimagnets are connected across the various fuses and ar- 
ranged so that when energised they release switches which open 
the circuits of the corresponding motors of each group. Three 
claims, one figure. 

18,708, LEDERER. Manufacture of filaments of metallic tung- 
sten or molybdenum tor electric incandescent lamps. These 
metals in a powdered state are mixed with aromatic sub- 
stances—for example, with camphor; and filaments are tormed 
by pressure trom the crumbly mass thus obtained. The fila- 
ments are then heated electrically in vacuo until the camphor 
js volatilised and the metallic skeleton consolidates to a homo- 
geneous filament. Two daims. i 

20.716, Вовенктѕ, ROBERTS, & JAFFRAY. 
electrc-deposition of metals and their alloys. 
is printed in full on p. 267. 

21.253, British Тномѕох- Носхтох Co. (General Electric Co.). 
Control of electric motors, more especially applicable in the 
operation of bulkhead doors and the like. The controller for 
each motor is provided with means whereby it may be operated 
locally quite irresoective of the position given to it by the 
distant control. Four claims, five figures. 

22,865, MircH. Speed regulation of induction motors. The 
rotor is supplied with an alternating E.M.F. of a frequency 
the same as that of the rotor current itself. The value and 
polarity of this added E.M.F. may be varied so as to produce 
the desired variations in the rotor speed. The apparatus for 
producing this special regulating current comprises an arma- 
ture winding carried on the rotor shaft and supplied with 
current from the supply mains. Five claims, three figures. 

23,246, Russern & Berry. Two-phase alternating-current 
distribution. In two-phase systems which employ a common 
return, both phases are boosted simultaneously by means of a 
boosting transformer acting upon the common return. The 
transformer primary may comprise two windings, one supplied 
from each phase; or it may consist of one winding sunplied 
from the seoarate phase conductors. Five claims, two figures. 

23,781, Jonwsow (Firm of Heraeus), Electrical resistance 
thermometer. lIn electrical pyrometers, trouble is frequently 
caused by the oxidation of the platinum or other wire used. 
To prevent this the wire is wound on a rod of quartz, and a 
thin tube of quartz is fused over it. One claim, two figures. 

24.209 GARRARD & FERRANTI, Lip. Maximum demand indi- 
cators. The whole or a portion of the current is caused to 
heat the air in a closed vessel, the air expands and moves à 
column of mercury in such manner that it closes a series of 
electrical circuits. A number of fuses are connected to these 
circuits, and the blowing of the fuses constitutes a permanent 
record of the maximum current in the main circuit. Six 
claims, four figures. 


Specifications’ Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. | 
1906 Paterts 
Safety cut-out for electric motors and 


Apparatus for the 
This specification 


11,772, Moore < Hinsr. 
the like. 

11. 8534. Јонххох (Felten © Guilleaume-Luhmeyerwerke: Akt.- 
Giex.). Means fcr compensating load varlations 1n elec- 
trical installations. | 

12.185, GARDNER. Svstem of wireless telegraphy. 

14.165, Јонххох. Electric traction systems, 

14.420. ("хес & Fens. Electrical resistance furnaces. 


16.565, ASHWORTH. Indicator for trams, trains, and the like. 

16.588, Hover. Plate clutch mechanism. 

16.627, WHEATLEY (rim of C. Lorenz). Electrical. harmonic 
signalling systems, particularly applicable to telephone 
systems. 

17,272, WALKER. Apparatus applicable to electric signalling, 
and especially applicable ter use in fire alarm installa- 
tions. 

18,620, PavriNG. Electrodes tor use in the treatment of gases 
by arc. discharges. 

18,607, CHESTERFIELD. Helders for. cards being attached to 
electricity, gas, and water meters, and the like. 

20,528, ZIEGENBERG. Process of charging. lead-peroxide-zine 
storage batteries. 

20,455, BvncukLL..— Means for adapting tramway rails for cross- 
ing railway rails. 

21,071, Le Varn (Cooper Hewitt Electric Co.). 
devices. 

22,897, Levixner. Lignecus separating diaphragms for electric 
accumulators. 

25.283, ACKROYD, Best, Rest, & Besr. Construction of appara- 
tus tor electrically igniting miners’ safety lamps in 
mines. 

25,506, Siemens Bros. & Co. & DieseLHorst (Siemens e Hal«ke 
Akf.-Gies.). Electric cables. 

26.454, TURNER. Spring fuses tor electrical work. 

26,557, SEFTON-JONES (Stebbins). Regulating electric motors. 

27,060, DREwELL. Means for operatiag composing and type- 
setting machines by means of electric currents con- 
trolled by register strips. 

27.956, PEpERsESN. Transmitting apparatus fcr wireless tele- 
graphy. 

28,818, NEELEY. 

28.849, NrrrEY. 


dv namos. 


Vapour electric 


Autcmatic vcltage regulator for dvnanios. 
Autcmatic regulator for direct-current 


1907 Patents 


5, PotTERaT. Electric traction systems. 

1, Teres. Incandescent vapour lamps. 

5,025, GuirriTHs & DrpbELL. Current collector for use in stud- 
contact systems of electric traction. 

5,890, FELTEN & GUILLEAUME-LAHMEYERWERKE AKT.-GeEs. Means 
in connection with electric coils having self-induction for 
shortening the time of energising and de-energising 
such coils. | 

6,358, ARNOLD & BuwrsTEED. 
lings. 

6,502, 'Tuinor & Mace [called Novavikn]. Process for the re 
generation of the electrolyte employed in the extraction, 
by the electrolytic process, of copper from old bronze 
and bronze waste. 

6,966, ALLGEMEINE ELEKTRICITATS-GEs. Direct-current. dynamo- 
electric machines provided with auxiliary poles. ` 

7,552, CasLAKE. Pendant or fitting tor electric lighting and 
other purposes. 

8,555, Soc. DES GARAGES KRIECER ЕТ BRASIER. 
interrupters. 

9.143, IsARIA ZAHLER WERKE GES. 

10.356. Хснмірт. Electrical commutator machines. 

12,795, Frost. Ап earth anchor for anchoring telegraph and 

telenhone poles, tents, and the like. 

13.071, СЕН. Stemens & Со. Electrode for searchlights. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 
16.147, Corey. Switch mechanism. 
16,489, Stemens & HALSKE Akt.-Ges. Manufacture of a plastic 
mass from tungsten compounds, 
16,529, ALLGEMEINE ELEKIRICITÄTS-GES. Alternating-current 
electrice motor of the commutator type. 
16,618, ALLGEMEINE ErrküinBtcrTA gs-GEs. Transformers and con- 
trolling apparatus therefor. 
15.662. Box. Electrically articulated 
devices for fast rotating bodies. 


Expiring Patents 


The fcllowini patents expire during the current week after а 
lite cf fourteen vears :— 

15,479, Aueust 15th, 1895.  Howanp. Electric are lamps. 
This describes à lamp cf the enclosed. variety., and claims the 
vse of an inner transparent. globe, closed air-tight at all points 
below the arc, and fitted with а too plug, which has a closely- 
fittin feed opening for the positive carbon, ` 

15.481, August loth, 1895. THUNDERBOLT. 
governor for engines or electric motors. 


Electric terminals or coup- 


Electric current 


Electricity meters. 


shaft and  journalling. 


Quick-acting 


15.740, August 16th. 1893. ORME. Prepayment gas meters. 
15.752, August 19th, 1895. Waritrierp. Shaft couplings, 
15.821. Avgnst 21st, 1895. Reeves. Feed water filters and 


C reve? coti hers, 
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ABERDEEN: Ellon Telephone Service.—A public meeting 
has been held to urge the installation of a local telephone ser- 
vice, which would also give direct communication with 
Aberdeen. "m 

solid System to Replace Culverta.—The Gas and Electricity 
Committee recommena that the Engineer be authorised to re- 
place the existing copper strip culverts by cables on the solid 
system; that all important manholes be replaced by section 
boxes above ground; and that the Vinon Street Section be com- 
menced as soon as possible. The estimated cost for Vinon 
Street is £8,910, of which £993 represents capital expenditure, 
the balance to be paid out of revenue. | 

ABRAM: Provisional Order Transfer.—Notice is given of the 
intention of the Council to transter their Electric Lighting 
Order to the Lancashire Electric Power Co. The Company will 
pay £210, the Councils expenses in obtaining the Order, and 
the Council will have the right to purchase the undertaking at 
seven-year intervals, on terms set forth in the deed of transter. 

ACCRINGTON: Tramway Opening.—The formal opening of 
the new electric tramway service took place on the 2nd inst. 

AMERSHAM: Provisional Order Application.—The Missenden 
and District Electric Light and Power Co. have given notice 
oi their intention to apply to the Board of Trade for an electric 
lighting Provisional Order for the parishes of Great and Little 
Jussenden, Lee, Charteridge, Chesham Bois, Amersham, and 
Coleshill. The Chesham Electric Light and Power Co. have 
also given a similar notice. 

BATH: The Electric Lighting Purchase Question.—This 
matter was again under discussion by the City Council at its 
last meeting, when it was decided to extend until March, 1908, 
the time for the completion of the agreement by Mr. Schenk, 
upon condition that £2,500 be deposited by Mr. Schenk as a 
guarantee. It was also decided to allow the Underfeed Stoker 
Co. to fix a mechanical stoker to one boiler upon trial. 

BELFAST: Half-yearly Electricity Heport.—This was sub- 
mitted and adopted at the last meeting of the Tramways and 
Electricity Committee. The revenue for lighting and power— 
excluding city tramway supply—shows an increase of 11°4 per 
cent. over the corresponding period last year. The sale of units 
for lighting shows an increase of 175 per cent.; do. for power, 
an increase of 22 per cent.; for tramways, an increase of 
191 per cent.; tor all purposes, an increase of 19°2 per cent.; 
total output for halt-year, 5,169.044 units. 

BERKHAMPSTEAD: Provisional Order Application.—The 
Chesham and District Electric Light and Power Co. have given 
notice of their intention to apply to the Board of ‘Trade for 
an electric lighting Provisional Order for the urban district 
of Berkhampstead. 

BIRMINGHAM: Warley Model Village  Scheme.—Com- 
munications have passed between the promoters of this scheme 
and the Birmingham Tramways Joint Committee, with a view 
to serving the village, when constructed, with tramways. Both 
Mr. Garcke and Mr. Lycett have favourably considered the 


matter, but no steps can be taken until the village takes tangible : 


Shape. i 

BOVEY TRACEY: Zlectric Light Scheme.—A meeting at the 
Town Hall has been held to consider the question of electric 
lighting, A power plant is to be installed to supply power to 
the local Haytor Iron Mines, and the proposal is that (his plant 
should also supply electricity to the surrounding district. A 
laal company will be formed to work the undertaking. 

BRADFORD: Proposed Reduction in Electricity Charges.— 
Mr. Thomas Roles, City Electrical Engineer, has submitted a 
report to the Electricity Committee regarding the supply of 
electricity for power purposes, the sales of which have remained 
ау stationary since the how! ended March, 1904. The 
falling-off in consumption coincides with the increased charges 
introduced in July, 1903. Mr. Roles recommends that no altera- 
tion be made in the rates to consumers whose total maximum 
denand does not exceed ten kilowatts, but that to other con- 
sumers the following amended tariff should be adopted :—To 
all private consumers, having à maximum demand exceeding 
10 kilowatts, using 725 units and above per kilowatt, of 
maximum demand per half-vear, 1d. per unit net; between 650 
end 724, 1psd.; between 575 and 649, 1;4.; between 500 and 
574, 1jd.; between 450 and 499, 13d.; between 400 and 449, 
lid.; between 350 and 399, 184.; between 300 and 349, 13d.; 
between 250 and 299, lZd.; below 250, 2d. It is also recom- 
mended that this scale of charges should be applied to electrical 
energy consumed fór heating and cooking purposes, and by 
lamps used for photographic printing, instead of the present 
lat rate of 2d. per unit net. 

BRAY (IRELAND): Proposed Sale of Electric Light Under- 
taking.—The Urban Council have received a report from the 
Electric Light Committee stating that they had taken counsel’s 
opinion, and as a result could not recommend the Council to 
proceed any further with the project. A motion is to be intro- 
duced calling for the undertaking to be worked separately in 
future, under the direct supervision of the committee; and that 
from September 30th next the price of current be raised to the 
maximum allowed by the Board of Trade until such time as the 
undertaking becomes self-supporting. 


NOTES 


DUNFERMLINE: Proposed Bulk Supply.—A special meeting 
of the Town Council has considered the proposed agreement 
with the Fife Electric Power Co., and after a long discussion 
an amendment was carried to the effect that the Council dis- 
agree with the proposal. 

EPSOM: Proposed Electricity Supply.—-The Rural Council 
have received notice from the Woking Electric Supply Co., 
Ltd., of their intention to apply to the Board of Trade for a 
Provisional Order to supply electricity in the parish of Cobham. 
No action was taken in the matter. 

GILLINGHAM (KENT): Coal Contracts.—At a meeting oi 
the Council on the 6th inst., the coal contracts for the electric 
light station aroused great discussion, and one Councillor moved 
a vote of censure upon the Electrical Engineer, Mr. Chalmers, 
for the dilatory manner of handling the coal contracts for June, 
1908. In the subsequent vote, only one Councillor supported 
the vote of censure. 

GLOUCESTER: Electricity Supply Annual Report.—The 
average price received during the past year was $'25d. per unit, 
inclusive of meter rents. The amount supplied was 55,876 
units, and 60 motors with a total of 259 h.p. are now connected. 
The total cost per unit, exclusive of repairs, maintenance, and 
wages for public lighting was l'08d. The average price for 
traction supply was 14., and for public lighting l'98d. per unit. 
The financial result of the year's work is a net loss of £841. 
The consumption per 8 c.p. lamp installed has fallen from 15:7 
units to 13°78 units. It is recommended that the price of the 
traction supply be raised to 144. per unit. 

HEREFORD: Reduced Electricity Charges.—The Electric 
Light Committeee have resolved to reduce the charges for 
current supplied for power and heating purposes in accordance . 
with the following scale. For power purposes as follows :— 
For an average of 130 me per quarter for motors up to 
od. per unit for an average of 130 hours per quarter and a 

discount of 5 per cent. 
od. per unit for an average of 260 hours per quarter and a 

discount of 25 per cent. 
od. рег ‘unit for an average of 390. hours per quarter and a 
discount of 351 per cent. 
For motors from 2 to 5 h.p. 
234. per unit for an average of 130 hours per quarter and a 
discount of 5 per cent. 
25d. per unit for an average of 260 hours per quarter and a 
discount of 25 per cent. 
23d. per unit for an average of 390 hours per quarter and a 
discount of 333d. per cent. 
For motors from 5 to 10 h.p. 
ljd. per unit for an average of 130 hours per quarter and a 
discount of 5 per cent. 

3a. per unit for an average of 260 hours per quarter and a 

discount of 25 per cent. 

134. per unit for an average of 390 hours per quarter and a 
discount of 5314. per cent. 

АП motors above 10 h.p. 1d. per unit less 5 per cent., and 3d. per 
unit and 5 per cent. discount for all motors of any size running 
less than 150 hours quarterly. 

For Heating. 
A flat rate of 14d. per unit and 5 per cent. discount for 
radiators. 

HOLYWOOD (COUNTY DOWN): Electric Lighting Matters. 

—The Town Clerk has been in communication with Mr. M'Lean, 
solicitor, on the subject of the tramway company's position with 
regard to way ieave on the streets, the electric power which 
it is proposed to introduce in the district, and the possibility of 
obtaining electric lighting for the town. The company's 
solicitor stated that the required information would be forth- 
coming in a few weeks. Holywood is a rising town situated on 
the Co. Down shore of Belfast, and four miles from the latter 
city. 
ILKLEY: Provisional Order Bevocation.—The Board of 
Trade threaten to revoke the Electric Lighting Order granted to 
the Urban District Council in 1901. The Council state that an 
electrical engineer has been asked to report, and that a canvas 
of the ratepayers has been conducted. 

KINGSTON: Reduced Power Charges.—The Lighting Com- 
mittee have adopted the Institution Wiring Rules, and re- 
pealed the previous rules on this subject. ey also decided, 
subject to the approval of the Council, to reduce the charge for 
electric current for motors, cooking, and heating, from 2d. to 
lid. per unit, as from September next. Tradesmen are to le 
allowed a discount of 25 per cent. for current used in charging 
electric accumulators. 

LITTLE HULTON: Provisional Order Transfer.—Notice is 
given of the intention of the Urban District Council to transfer 
to the Lancashire Electric Power Co. their electric lighting 
Provisional Order, granted in 1905. The company will pay to 
the Council the sum of £160, being the expenses incurred inci- 
dental to obtaining the order. The Council has the power of 
re-purchase every seven years. 

LLANELLY: Electric Supply Scheme.—The Council have 
ratified an agreement with the Llanelly and District Electric 


ELECTRICAL ENGINEERING 


Avaust 15, 1907. 


Light & Traction Co. to take a minimum of 50,000 units per 
annum. The Company has been placed somewhat in a dilemma 
owing to the present circumstances connected with the South 
Wales Electrical Power Distribution Co., from whom it was 
originally intended to take a supply in bulk. Apparently with 
the view of erecting a separate generating station, a canvass 
of the town is being made. 

LONGTON: Tramway Nuisances.—The Town Council have 
considered the report ot Colonel Druitt, the Inspector of the 
Board of Trade, upon the complaints made by various local 
authorities with reference to the noisy cars. the dropping of 
oil, and other nuisances arising on the system of the rotteries 
Electric Traction Co., Ltd. The Company had undertaken 
to renew part of the track, repair the noisy cars, and repair 
the sunken track joints throughout the system. The 
has uecived to oppose the renewal of the Company's certificate 
until at least larger cars, or an accelerated service, should Le 
arranged for on the Longton and Meir Section. 

MOTHERWELL: Annual Accounts, — During the past 
financial year fifty new consumers were connected to the supply, 
as compared with ninety-eight for the previous year, making a 
total of 534. The number of units sold for the past year 
amounts to 1,527,299, as compared with 1,168,038 for the pre- 
vious year, being an increase in output of 359,261 units, t.e., 50 
per cent. approximately. The total works’ cost amounts to 
44,580 145. Yd., being 0°68d. per unit, as compared with the 
previous year's cost of £3,557 16s. 5d., ог O°73d. per unit for 
an output of 1,168,038 units. The cost of production per unit 
sold has been reduced from 0°73 to 0:684. During the year 
fittv-six additional public lamps were erected and converted, 
making a total of 701 electric lamps. The cost of attending, 
repairs, and renewals to public lamps amounts to £432 9s. 44 
The total expenditure is £4,813 4s. 14., as compared with 


£3,957 19s. 3d. for the previous year, being an 
increase of £875 4s. 10d. The total income amounts 
to £10,158 15s. ld., as compared with £9,264 145. dd. 
for the previous year, being an increase of 


£874 Os. 10d., although the charges for lighting and power were 
reduced last year by 15 per cent. and 33\d. per cent. respectively. 
After deducting the revenue expenditure, the income provides 
a gross profit of 25,325 118., which is transferred to nett 
revenue account. The interest on loans amounts to 
£2,295 14s. 6d. ; sinking fund, £2,300, together £4,595 14s. 6d., 
which leaves a net profit on the year's working of £729 163. 6d. 
It has been decided to clear off expenditure on free wiring 
amounting to £411 4s. 4d. out of the profit, and to carry the 
balance to reserve fund. 

MUSSELBURGH: Zramway Strike.—The strike of the em- 
plovees of the Musselburgh and District. Tramways Company 
(The National Electric Construction Co., Ltd.) couz aues. ‘thee 
have been the usual disorderly scenes; two men have been 
arrested and convicted; and a rival motor-car service has been 
inaugurated. 

NORTHAM (WEST AUSTRALIA): New Electric Ligi 
Station.—On May 16th the new power house at Northam was 
opened by the <Acting-Premier. The principal buil«ing is of 
brick, 75 ft. by 40 ft., and contains accommodation for four 
boilers and three engines. At present two B. & W. boilers 
complete with superheaters and grates, specially designed for 
burning wood fuel, are installed, together with two vertical 
compound forced lubrication engines by Belliss and Morcom, 
Ltd. These engines are coupled to two 1С0 kw. generators by 
the Electric Construction Co., Ltd., whch are also fitted with 
slip rings connected to balancing impedance coils. Dy this 
means the three-wire continuous current distribution system is 
operated without the aid of rotary balancers. 

PORTRUSH: Electric Lighting Scheme.—At the monthly 
meeting of the Urban Council, on the 8th inst., the amended 
specifications of Mr. John Woodside, Belfast, for the lighting 


TENDERS INVITED AND 


ALEXANDRIA (Egypt).—There is a demand for ventilator 
fans of all sizes. A recent consular report states that. Germany 
supphes large quantities of wires, lamps, bulbs, &c., to all of 
which British manufacturers should pay attention. Agents 
should be carefully chosen, and preference given to men with 
ome technical knowledge. 

ASTON.- In connection with the proposal of the Aston Cor- 
poration to give a supply of electricity in the. Erdington dis- 
trict. Major Stewart, R.E.. on behalf of the Local Government 
Board, held an inquiry last Thursday into an application for 
sanction to borrow £17.500. The Erdington Council obtained an 
electric lighting Provisional Order in 1898, but this has not been 
put into force. Consequently, under an agreement with the 
Aston Council. dated October 3rd, 1906. the latter promoted an 
Order giving them powers to give a supply in Erdington, This 
has now received. Roval assent, being included in the Electric 
Lighting Provisional Order Confirmation (No. 1) Bill. By a joint 
arrangement also, the authorities of Aston and Birmingham will 
supply electrical energy for working the Erdington tramways. 
There was no opposition, 


AUSTRALIA.—The Commercial Inteiligenee Branch of the 


Council м 


of the town were subnitted. "The fuller discussion of the 
scheme was adjourned till the September meeting. 

SnEFFIELD: Electric Light Accounts.—1n reference to the 
recent resignation of tne chairman of the Electric Light Com- 
mittee (Alderman Styring), the Town Clerk has received the 
following letter from the late chairman :—‘‘In view of the 
meeting of the Electric Light Committee to-morrow, I think I 
ought to write you with reference to the chairmanship. As 
you are aware, the Finance Consultative Committee, at their 
meeting on July 18th, passed a resolution recommending the 
Council to appoint a strong and representative committee to 
make a full investigation into the affairs of the electric light 
undertaking. I have carefully considered the question of the 
chairmanship from, I think, every point of view. The con- 
clusion I have come to is that it will be better I should not 
resume the chairmanship. By adopting this course the special 
committee will be left perfectly tree to approach the subject 
of inquiry and to deal vith it unhampered by any consideration 
of a personal nature. I need hardly say that I heartily welcome 
the investigation, and shall do all I can to assist the special 
committee in every way. <At the same time, I feel sure, they 
will find the accounts of the undertaking in substance capable 
of bearing the strictest examination. In taking the course indi- 
cated above, I desire to be permitted to say that I do so entirely 
on public grounds. I accept fully and very highly esteem the. 
statements of a personal character affecting myself made at the 
last Council meeting, and beg to assure the Council through you 
that no trace of wounded feeling remains in my mind.” 


SOUTH SHIELDS: Proposed Tramway Extensions.—A sub- 
committee of the Town Council has been appointed to con- 
sider the question of a number of extensions to the local tramway 
service, inclusive of a light railway to the Trow Rocks, French- 
man's Bay, апа Marsden Rock. 


SYDNEY (AUSTRALIA): Annual Electricity Report.—This 
undertaking was originally purchased by the Town Council from 
the Empire Company. ‘The price during the past year has 
been reduced from 2d. to lid. per unit for power purposes. 
The total units sold for private lighting were 1.561.805, and 
1.202,482 units were supplied for power, while 1,166,104 units 
were supplied for public lighting purposes. In various public 
buildings 171,836 units were supplied for lighting, and 25,105 
units were supplied for power purposes. The net result of the 
year’s work is a profit of £5,299. 

WEST HAM: Tramways Annual Report.—The net profits for 
the past vear are £21,712, of which £9,668 goes in aid of the 
rates. The working expenses were 67 /9d.. and the total expenses 
9:481. per car mile. The total route mileage is 144 miles, and 
the total passengers carried were 35,502,856. The units used 
were 1°48 per car mile, the electricity being supplied by the 
Corporation. | 

WEST HARTLEPOOL: 7ле Proposed Bulk Suppl y.—There 
has been considerable discussion in the Town Council respecting 
the terms of the proposed agreement with the Cleveland and 
Durham County Electric Power Co. Under this agreement the 
company undertake to supply energy for public purposes at a 
maximum charge of 2d. per unit, and for private purposes at a 
maximum charge of 4d. per unit. Eventually an amendment 
was carried to the effect that the company be permitted to take 
over the remaining three vears of the present lease from the 
Northern Counties Electricity Supply Co., and that at the end 
of that time the question of continuing the lease be considered. 

WIGAN: Proposed B.O.T. Tramway Inquiry.—Wigan rate- 
pavers are awaiting the holding of a Board of Trade inquiry into 
the working and financial position of the Wigan electric let. 
and tramwevs depirtmerts, which has been asked tor by the 
Town Council. The Corporation have also decided that in 
future the management ot the electric light and tramways de- 
partments be delegated ta two separate committees. , 


PROSPECTIVE BUSINESS 


Board of Trade have received from the 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c., relating to the 
following contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3,000 subscribers’ telephones 
to the Postmaster-General's Department at Adelaide; September 
9th, 1907: Supply and delivery of lead-covered paper-insulated 
telephone cable to the Postmaster-Gencral's Department at Bris- 
bane: also supply and delivery of telegraph and telephone 
instruments, stores, and material to the Postmaster-General's 
Department at Brisbane. Tender forms and specifications can 
be obtained at the Commonwealth Offices in London, 72 Vic- 
toria Street, S.W., where also preliminary deposits on tenders 
may be made. Copies of the specifications may be inspected at 
the Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, Е.С. 

The Commonwealth of Australia Gazette. announces. that 
tenders will be received at the office of the Députy Postmaster- 


Officer in 
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General, Adelaide, until noon on Wednesday, September 25th, 
for the supply of the under-mentioned lead-covered telephone 
гаре, viz. :— : 


Item. : Quantity. | Material required. 


| 74 miles | Cable, 208 pair 
1 


94 » » 96 ,, Paper insulated, lead-cover- 


ed, 124 lb. conductors, as 


4 
24 dd = асар per Specification 14. 


.7 „э 52 33 
x 


700 yards | „ 104 , 


| 


-1 ©» C He со bo me | 


cotton insulated, as per 


Light lead-covered, silk and 
Specification 146. 


Tenderers must state the country in which the articles tendered 
for have been made or produced, and in the case of manu- 
пошед articles where the material has. been made or produced. 
Tenders must include Customs duty, if any, and must be 
i"ompanied by a deposit, or receipt for deposit, of 5 per 
wnt., in accordance with Clause 5 in the General Conditions. 
Tenderers must state the earliest date by which they will 
deliver the articles tendered for. Preference will be given to 
jwtaüons for early delivery. Specifications can be seen, and 
torms of tender obtained, at the General Post Offices, Adelaide, 
Melbourne, Sydney, and Brisbane; also at the Commonwealth 
(vice in London, 7/2 Victoria Street, S.W. Deposits on tenders 
may be lodged with the Deputy Postmaster-General at any of 
the оћсеѕ named, ог at the Commonwealth Oftice, London, but 
à receipt for the amount must be obtained and forwarded with 
the tender to the Deputy Postmaster-General, Adelaide. 
BRISTOL.— The Electrical Committee of the City and 
County of Bristol invite applications from manufacturers for 
the supply, delivery, and erection of the following :--“ А” 
XF-kw. and 2 500-kw. Three-phase to D.C. Converters (6,000 to 
34) volts) with balancers and starters. “B” E.H.T. A.C. and 
LT. D.C. switchgear. “Æ” 10-ton travelling crane. Also the 
supply, delivery, laying and jointing of:—' C" 24 miles 
approx.) of 0°05 sq. in. 3-core paper insulated, B.O.T. 


I-A 


sheathed, lead covered cable, together with the neces- 
sary troughing and filing. “D” Апа the construction 
nf the necessary converter station, inclusive of founda- 


tions, Specifications, &c. (fee, two guinens, returnable), from 
S Electrical Engineer (see an ofticial advertisement last 
Week), 

BANGKOK (SIAM).—Z'Industrie Electrique reports that a 
Dew company has obtained important concessions for tramways in 
Bangkok; and that the director of the company is on his way 
to Europe with a view to order the necessary material and 
epupment. 

BAR NSLEY.—An inquiry has been held by the Local Govern- 
ment Board into an application by the Corporation for sanction 
to borrow £2.C00 for electric lighting purposes. 

CALCUTTA.—The Corporation invite tenders for lighting by 
zas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1998. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

CANADA.—A report is being prepared by Mr. Alexander Doll, 
of Detroit, upon the question of installing a municipal electrk ity 
Works in Toronto. 

, COLNE.— Additional expenditure upon the electricity works 
15 to be incurred to the extent of £5.500. : 

DUNDEE.—The Town Council are prepared to receive tenders 
for the delivery of six electrical tramway car bodies. Specifica- 
tions and forms of tender, &c., may be had from the General 
Manager; fee £2 (returnable). Tenders to the Town Clerk be- 
fore Auzusi 21st. А 

It was decided at а meeting of the 
"mee to make а start with the 


Com- 
work for 


Electricity 
foundation 


the new main generating station, and for this purpose the, 


Electrica] Engineer was instructed to get in tenders. [t was 
decided that the foundations be in the Hennibique svstem of 
reinforced concrete, with the stipulation that tenders be only 
cepted from contractors who are licensed and qualified to carry 
cut the work. The engineer also reported that it was urgent 
that the order for high and low tension cables should be placed 
48 son as ever possible, and the Committee gave instructions 
that tenders should be also called for for this. 

ERITH.—' The Urban District Council invite tenders for the 
following plant at their sewage-disposal works, Manor Road, 
Erith —An electrically-driven air compressor, including three- 
Phase motor, switchgear, cable connections, and pipework. Par- 
ars from Mr. C. H. Fry, Clerk, Council Ottices, Bexley 
oad, Erith, Kent. Deposit of £2 2s. required (returnable). 
‘ans and specifications may he seen at the office of Messrs. 
‘xtayne and Deden, Consulting Engineers, 9 Queen Street 
ace, London, E.C. Tenders to Clerk bv September 2nd. 
я EGYPT.—-The Journal Officiel of Julv 20th contains a notice 
‘nviting tenders for the supply and installation of the following 


electrical equipment for the Port of Alexandria :—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (3) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. The estimated cost, and the condi- 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexàndria, to whom tenders should be sent 
not later than November Ist. | 

An extension of the tramways, which already knit up the 
eastern suburbs of Alexandria, to Dekhela, a point some 12 
miles westward, where it is proposed to build a casino and 
summer residences, is under consideration. It is further pro- 
porer to carry the lines along the quays and to the Nouzha 

ublic Gardens. 

GREENOCK.—The Greenock Parish Council is prepared to 
receive tenders for the complete electric light wiring and fit- 
tings for Smithston Poorhouse and Asylum. The whole work 
must be carried out and the installation ready for connecting 
to the Corporation supply within eight weeks of acceptance ot 
tender. Specifications may be obtained from R. P. Fairlie, In- 
spector, Parish Council Chambers, Greenock (fee, one guinea, 
returnable); and plans may be inspected and further particulars 
given at the office of the Engineer, Mr. T. Crichton Fulton, 
44 West George Street, Glasgow. Tenders to the Inspector 
by August 26th. 

GRIMSBY.— Tenders are invited for the supply, delivery, and 
erection of one 500 kw. continuous-current dynamo direct-coupled 
to a triple-expansion, three-crank, high-speed, double.acting 
engine. Full particulars (fee, one guinea, returnable) from the 
Borough Electrical Engineer, to whom tenders by August 19th. 

HERTFORD.—Tenders are invited for the electric wiring 
and fitting of the Corn Exchange. Particulars of the Borough 
Survevor, The Wash, Hertíord. 

IRELAND (CLONMEL).—The Joint Committee of Manage- 
ment of the Clonmel District Lunatic Asylum are prepared to 
receive tenders for the iollowing work in connection with the 
lighting of the Asylum :—Section I.—Suction gas plants, gas 
engines, electric generators. Section I1.—Accumulators, switch- 
board, underground mains, wiring and fittings. Section III.— 
Power house, building, and foundations. Plans may be inspected 
by appointment at the Asylum, or at the oflice of the Consultin 
Engineer, Mr. Louis J. Lawless, A.I.E.E., 27 Castlewoo 
Avenue, Rathmines, Dublin. Specifications, &c. (fee, three 
guineas, returnable). ‘Tenders *o the Resident Medical Super- 
intendent, District Asvlum, Clonmel, Ireland, by September 7th. 

KETTERING.— Tenders are invited for the following plant at 
the Urban District Council's electricity generating station, 
Rockingham Road, Kettering :—Extension engine and dynamo 
(315 kw. set}, with pipework connections; (12) Extension switch- 
board panel. Full particulars from Mr. J. Bond, Clerk, Council 
Ollices, Kettering, Fee, £2 2s. (returnable). Specifications, &c., 
may be seen at offices of Consulting Engineers, Messrs. 
Kennedy and Jenkin. 17 Victoria Street, Westminster, S.W. 
Tenders to Clerk’s oftice by August 28th. 

LLANDUDNO PIER CO.—The directors invite tenders for 
the complete equipment and erection of a battery, having an out- 
put of 420 amperes for three consecutive hours, E. M.F. of circuit 
230 volts, booster, switchboard. cables, &c. Tenders must em- 
body a guarantee of not less than twelve months’ efficient. work- 
ing. Latest date for receiving tenders, September 2nd. Full 
particulars can be obtained from the Secretary to the company. 

LONDON: J/lampstead.—-The electric lighting mains ате to 
be extended in Belsize Park Gardens, Goldhurst Terrace, Heath 
"Drive, and Belle Vue Crescent at an estimated cost of nearly 
£600. 

MEXICO.—A Consular report indicates a number of direc- 
tions in which British electrical goods would find a market. 
Fuller details are given in an ordinary note on another page in 
this issue. 

NETHERLANDS.—Included in some contemplated improve- 
ments to the North Sea Canal necessitated bv the development 
of the trade and shipping of the Port of Amsterdam, is the 
lighting by electricity of the Canal for night trattic, and the 
lighting of the interior of the harbour in the direction of the 
Orange locks. Detailed particulars of the improvements may be 
examined bv those interested at the Commercial Intelligence 
Rranch of the Board of Trade, 73 Basinghall Street, London, 
E.C. 

NEWCASTLE-ON-TYNE.—It has been decided to double the 
tramway track from Barras Bridge to Park Terrace in connec- 
tion with the Royal Agricultural Society's Show next year. ‘Lhe 
estimated cost is about £1.500. 

NEW ZEALAND.—The Napier Council invites tenders for the 
erection and running of an electric lighting, traction, and power 
supply undertaking. under lease for a term of vears. It is 
recommended that applications should be based generallv upon 
the report of the consulting engineer, which may be obtained 
from the Town Clerk; fee, two guineas, returnable. | 

OYSTERMOUTH.— Offers are invited from firms or persons 
willing to applv for an electric lighting Provisional Order with 
the view to erecting electricity works. Full particulars may be 
obtained from the Survevor to the Council, Mumbles R.5.0., 
Glamorganshire, or from the Clerk. 
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SALFORD.—Tenders will shortly be invited for single-truck 
double-deck tramcars with top covers. 

SOUTH SHIELDS.—The Tramways Committee have pre- 
sented reports relating to tramway extensions involving an ex- 
penditure of some £10,000. The reports have been referred toa 
Special Committee. 

a ew cables are to be laid at an expenditure of 

STOCKPORT.—The Tramways Committee invite tenders for 
the supply, delivery, and erection of five sets of automatic point 
controllers, to be installed in connection with their overhead 
system of electric tramways. Particulars from the Borough 
Electrical Engineer, Electricity Supply Works, Millgate, Stock- 
port, and tenders to the Town Clerk by August 26th. 

SURBITON.—An inquiry will shortly be held by the Local 
Government Board into an application by the Council for a loan 
for electricity purposes. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment for the Government power station at Trollhattan, com- 

rising three electric S50 kilowatt direct-current generators; 

‚800 ampere hours capacity battery; four 11,000 kilovolt am- 
peres three-phase generators; twelve transmitters of 3,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ‘‘Anbud a 
elektrisk utrustning for Statens kraftverk," should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September Ist, 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
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Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
placed abroad by the Swedish Government—such machinery be- 
ing moiy produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which 
are not manufactured in Sweden, and which will be required 
in course of time. ` 

SWITZERLAND.—The Feuille Fédérale Suisse of July 31st 
contains an extract from а law approving (with some reserva- 
tions in respect of the portion between Martigny and Bovernier) 
the construction of the electric railway from Martigny to 
Orsieres. 

WALTHAMSTOW.—The inquiry in connection ' with the 
Council's application for sanction to borrow £17,000 for addi- 
tional plant at the generating station has been adjourned sine 


die. 

WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for coal bunkers. Specification and form of 
tender may be obtained from the Borough Electrical Engineer 
(fee, one guinea, returnable). Tenders to the Chairman of the 
Electricity and Tramways Committee, Town Hall, Warrington, 
by August 27th, 1907 


WESTERN AUSTRALIA.—The date of sending in tenders 
for two ringing dynamotors for central exchange, also desiccat- 
ing apparatus with motor-driven air pump for telephone cable 
work, has been extended from August 6th to September oth. 

WORKSOP.—The Local Government Board has intimated its 
intention of holding a public inquiry into the Council's applica- 
tion for sanction to borrow money in connection with the elec- 
tricity undertaking. 


TENDERS RECEIVED AND ACCEPTED 


BELFAST.—The contract for the machinery in connection with 
the coal bunker has been awarded to Messrs. Stewart & Co. at 
£2,059. The tender of Messrs. Robert Corry & Co. for the 
foundations at £425 has been accepted. 

BERGAMO (ITALY).—The Société Anonyme d'Electricité 
Rag. Carlo Zanchi et Cie. of Bergamo, have placed with 
the Société Anonyme Westinghouse, of Le Havre, an order 
for the complete installation of a generating station. The 
equipment will include a Westinghouse turbo-alternating set 
of 1,250 kw. at‘ 1,500 крш wielding three-phase current at 
7,500 volts, 50 periods. The turbine of this set will be pro- 
vided with a  Westinghouse-Leblanc condenser, having a 
capacity of 11,000 kgs. steam per hour. A second generating 
set will consist of a Bellis and Morcom steam engine of 
250 r.p.m., direct-coupled to а Westinghouse three-phase 
alternator of 600 kw., 7,500 volts, 50 periods. This steam 
овса: will also operate in conjunction with а Westinghouse- 
Leblanc condenser of 5,000 kgs. capacity. The switchboard 
for both sets will be supplied by the Scciété Anonyme West- 
inghouse. The boilers, by Babcock and Willcox, will be four 
in number, each of 150 square metres heating surface. 

BRISTOL.—The Docks Committee has accepted the tender 
of Messrs. Higginbottom and Mannock for 12 electrically-driven 
jib roof cranes for the new dock at Avonmouth. 

DUBLIN.—The following tenders have been accepted :— 
Messrs. Ferranti, Ltd., sub-station switchboards, £2,668 2s.; 
feeder panels, £340 5s.; British Electric Transformer Co.. 
transformers, £2,320 9s. 7d. 


INDIA.—The Lancashire Dynamo and Motor Co. is supplying | 


a 100 kw. and a 150 kw. steam-driven generating set to the 


Bombay and Baroda Railway Co., and a 100 kw. set to the 
Indian Government Harness and Saddlery Factory at Cawnpore. 

MILAN.—The Société Anonyme Westinghouse of Le Havre 
have secured a contract from the City of Milan for the supply 
of a 3,500 kw. turbo-generator set running at 1,250 r.p.m., 
delivering three-phase current at 8,650 volts, 42 periods. The 
turbine will operate in conjunction with a Westinghouse- 
Leblanc surface-condenser and air-pump. The set will be in- 
stulled in the Via Adige central station, Mulan. 


PEMBROKE.—The tender of Mr. G. Crampton at £370 for 
foundations, &c., in connection with plant extensions has been 
accepted. 


ROCHESTER.—The British Thomson-Houston Co., Ltd., 
have received an order from Messrs. Aveling and Porter, 
Rechester, for 95 of their new flame arc lamps for illuminat- 
ing their works. The lamps are to have special compensators, 
each controlling. two lamps, and arranged with middle ter- 
minal, so that single lamps may be switched on and off. 

WALTHAMSTOW.—Orders have been placed with Messrs. 
Connolly Bros. for cables, and Messrs. J. Rowlands and Co. for 
pinion wheels and trolley heads. 


WEDNESBURY.—-The tender of Messrs. Н. Gough & Sons, 
of Wolverhampton. has been accepted for the extension of the 
electricity works. Twenty arc lamps are being purchased from 
Messrs. Parkinson & Cowan, Ltd., of Birmingham. 

WOLVERHAMPTON.—The tender of Messrs. Mountain & 
Gibson for a snow plough at £702 10s. has been accepted. The 
sum of £110 is to be expended on equipping it for working on 
the Lorain surface-contact system. 


COMPANIES’ MEETINGS AND REPORTS 


ALUMINIUM CORPORATION.—Presiding at the statutory 
meeting on Wednesday last week, Sir James Sivewright said 
that the company was formed to acquire certain freehold land 
and extensive water rights in Wales, to establish works for the 
manufacture of aluminium, and to carry on business in that 
commodity. The original idea was to lease the water rights, 
but eventually freehold land was acquired in North Wales, with 
the whole of the water rights, for £55,000. "The portion of the 
works which was under construction would be finished within 
12 months, and the whole of the contract in connection with the 
North Wales installation would be completed within two vears. 
Arrangements had been made with the North Wales Electric 
Power Company for a supply of electrical energy at Dolgarrog 
(the company's main station) of 1,600 h.p. In addition, arrange- 
ments have been made for the supply of power from the 
Newcastle-on-Tyne Electric Supply Company, and suitable land 
has been acquired on the Tyne for the purpose of the business. 
Contracts had also been entered into in respect of raw material, 
so that for at least 12 months after beginning the manufacture 
of aluminium there would be a plentiful supply of raw material. 
He anticipated that they would be able to put their product 
upon the market by the end of 1907 or early in 1908. 

CHATHAM AND DISTRICT LIGHT RAILWAYS CO.— 
"The report for the half-year ended June 30th, 1907, shows the 
result of the half-year’s working to be as follows :—Receipts, 


£18,273 2s. 114.; expenses, £12,941 3s. 7d., making a total 
of £5,331 19s. 4d. Interest on Debentures, &c., absorbs 
£1,418 1s. 8d. Adding balance brought forward from December 
5156, 1906, viz., £578 14s. 6d., there is a balance ої 
£4,492 12s. 2d., which it is recommended should be carried 
forward. The Rochester Corporation are proceeding with their 
extension lines to Strood Hill, Frindsbury, and Borstal, and 
it is anticipated that these will be completed early next year, 
and leased to the company. No provision for depreciation has 
been made in these accounts. The directors propose to deal 
with this matter and the payment of dividends when the final 
accounts are made up at the end of the year. 5,626,505 pas- 
sengers have been carried during the half-year, the average 
fare being l'18d. Тһе car mileage run was 477,842. These 
figures compare with 3,513,401; l'11d., and 434,391 respectively 
for the corresponding period of last year. 

ELECTRIC EQUIPMENT CO.—The meeting of this com- 
pany was held last week, but the proceedings were pm 

LANARKSHIRE TRAMWAYS CO.—The report for the half- 
year ended June 30th, 1907, shows receipts amounting to 
£29.103 7s. 114., and expenses to £16,051 11s. 9d. Contribu- 
tions payable to local authorities, interest on debentures, and 
interest on loans absorb £1,453 3s. id., making a total of 
£12,198 13s. 1d. The balance brought forward from December 
3156, 1906, is £882 14s. 5d., so that the net balance available 
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amounts to £135,081 7s. 6d., which the directors recommend to 
be disposed of as follows :—£7,898 16s. 6d. to dividend at the 
rate of 54 per cent. per annum for the half-year, and £5,182 11s. 
to revenue new account. A auotation was granted in February 
last for the shares of the company on the London Stock Ex- 
change. No provision for depreciation has been made in these 
accounts; the directors, as usual, propose to deal with this 
matter when the final accounts are made up at the end of the 
year. The number of passengers carried were 6,009,522, the 


average fare was l'l6d., and the car-mileage run was 749,108. . 


These figures compare with 4,815,776; 1:12d., and 575,608 respec- 
tively for the corresponding period of 1906. 

LIVERPOOL OVERHEAD RAILWAY CO.—The report of 
the Directors for the half-year to June JOth, 1907, shows gross 
revenue receipts of £38,246 10s. 4d., and working expenses 
£50,035 6s. 7d. The number of passengers carried was 5,423,595, 
a decrease of 21,505. The total receipts, however, have increased 
£463, while the expenses have been reduced by £265. The 
through traffic to Southport and Aintree in connection with the 
Lancashire and Yorkshire Railway Company continues to make 
slow but steady progress. The directors regret to have to report 
the retirement of Mr. Richard Hobson, who has rendered to 
the company most valuable services, and who has acted as 
Deputy Chairman ever since the formation of the company. The 
revenue account shows receipts from passenger traffic 
557.254 16s.  5d., miscellaneous receipts and interest, 
£1,011 13s. 11d., making a total of £38,246 10s. 4d. Working 
expenses amounted to £50,035 6s. 7d., and interest on mortgage 
debentures, and on calls paid in advance, £4,329 8s. 2d., leaving 
£5,881 15s. 7d. To this 1s added balance brought forward from 
December 31st, 1906, £4,246 9s. 6d., making a total available 
for dividends of £8,128 5s. 1d. The Directors recommend a 
dividend of 5 per cent. per annum on the preference shares (less 
Income Tax), leaving a balance of £4,452 8s. ld. to be carried 
forward to next half-year. 

METROPOLITAN DISTRICT RAILWAY.—The half-yearly 
report shows that the capital expenditure has been £137,588. 
The gross receipts amount to £220,628, being a decrease of 
£427 on the receipts for the corresponding half of 1906. The 
working expenses have decreased by £22,976, amounting to 
5145.956, being a decrease of £22,976. The net revenue account 
shows a deficit of £18,035, after providing for rent-charges, 
interest on debenture stock, and athe: charges. To this must 
be added the sum of £10,156, being the company’s proportion of 
net revenue arising from the city lines joint undertaking, which, 
although included in the net revenue account, is not available 
lor payment of debenture interest, being specially appropriated 
to the payment of dividend on the four per cent. guaranteed 
stock. The deficiency for the half-year, therefore, is £28,191. 
The dividend payable on the four per cent. guaranteed stock is 
at the rate of £1 12s. 6d. per cent. per annum. Owing to pres- 
sure of other business, Mr. R. W. Perks has resigned his 
dire-torship. 

TYNESIDE TRAMWAYS AND TRAMROADS CO.—The 
half-yearly meeting was held at Newcastle last week, Dr. J. T. 
Merz presiding. The chairman stated that the increase of 
trafic as compared with the corresponding period of last year 
‘was £693. Whilst the increase of the ordinary traffic had been 
5749, the holiday traffic had not been as good as last year, 
owing to the unfavourable weather at Whitsuntide. The in- 
crease in the number of passengers carried was about 10 per 
cent, whilst the receipts per car mile were 8'8d. as against 
93d. The whole of the repairs and maintenance had been 
charged to revenue, this item having increased by £386 as 
compared with the corresponding half of last year. Owing to 
the more frequent stops and to the service on Neptune Bank, a 
greater amount of electrical energy had been consumed. The 
reserve fund had been raised to £4,000 by taking £900 out of 
the revenue, and the amount standing to expenses of registration 
and formation had been reduced by £330. With regard to the 
issue of preference shares, Dr. Merz pointed out that of the 
£30,000 бон offered, over £18,000 had been applied for, and 
that half of these had been applied for by shareholders of the 
company. He said that these preference shares were a well- 
secured investment. They bore interest at 5 per cent., and were 
not terminable, and therefore offered an advantage over the 
debentures, which ran for a limited number of years only. He 
could recommend these investments to their shareholders and 
friends. The money received on account of these shares would 
he utilised for reducing the loans of the company. The report 
was adopted. The meeting approved of a dividend at 
the rate of 2 per cent. per annum being declared, as compared 
with 14 per cent. for the corresponding period of last year. 


Swansea Telephone System.—On Saturday, the 
National Telephone Co. paid a cheque for £26,936 2s. 
to the Corporation’s bankers, the sum agreed upon for 
the purchase of the municipal telephone system in 
Swansea. This sum represents the total capital ex- 
penditure upon the undertaking, but there still remains 
outstanding an amount for interest during the period 
since the agreement was first come Фо. 


NEW COMPANIES 


COMPOUND METALS CO.—Registered with a capital of 
£15,187 10s. in 15,000 £1 ordinary shares and 3,750 one eight- 
shilling deferred shares, to adopt an agreement with the British 
Aluminium Company, Lunited, and to carry on the business of 
manufacturers and workers of and dealers in metals, ores, and 
minerals, &c. No initial public issue. 

CONTRACTORS’ PLANT ASSOCIATION.—This associa- 
tion was registered on August 6th, with a capital of £1,000 in 
£l shares, to buy, lease, advance on sale or exchange, instru- 
ments, plant, machinery, and appliances relating to the building 
and construction of railways, tramways, &c., and to adopt an 
agreement between F. W. Sterry, C. Walker, and S. Harrison. 
No initial public issue. Registered offices: 28 Bond Street, 


eds. 

FOSTER ARC LAMP AND ENGINEERING €O.—Regis- 
tered, with a capital of £20,000 in £1 shares (5,000 six per 
cent. cumulative porn to adopt an agreement with M. V. 
Eley, E. R. Grote, and E. Dobson, and to carry on the business 
of arc lamp manufacturers, electrical engineers, &c. No initial 

ublic issue. Registered offices, Worple Arcade, Worple Road, 

imbledon. 

H. R. JONES, WILSON & CO.—Registered, with a capital 
of £1,500 in £1 shares, to acquire the business of electrical 
suppliers, &c., carried on by H. R. Jones and S. R. Wilson, at. 
28 Chapel Street, Liverpool. No initial public issue. Regis- 
tered ottices, 28 Chapel Street, Liverpool. 

JOSEPH MORRIS & SONS.—Registered, with a capital of 
£10,000, to acquire the business of J. Morris, electrical and 
mechanical eugineer, Leigh Road, Atherton. 

RHONDDA TRAMWAYS ELECTRIC SUPPLY CO.—Regis- 
tered, with a capital of £100, to build and equip an electrical 
generating station, to supply electrical energy to the Rhondda 
Tramways Co., and to adopt agreements with the Rhondda. 
Tramways Co., Ltd., and the National Electric Construction 
Co., Ltd. Registered offices, Queen Anne’s Chambers, West- 
minster, London. 

SOCIETE ANONYME DES ACCUMULATEURS A.C.S. 
(SYSTEME DE SEDNEFF.)—Registered on August 7th, with 
a capital of £140,000 in £4 shares, to adopt an agreement with 
Cesar Trouin and Sigismond de Szepczynski, and to carry on 
the business of manufacturers of electric accumulators, elec- 
trical plant and accessories thereto, engineers, &c. Registered 
offices: Salisbury House, London, E.C. 

SPAGNOLETTI.—Registered on August 15% with a capital of 
£20,000 in £1 shares, to acquire the business of an electrical 
and mechanical engineer and manufacturer, carried on by J. E. 
Spagnoletti at Goldhawk Works, Goldhawk Road, Shepherd's. 
Bush, as J. E. Spagnoletti & Co., and to adopt an agreement. 
between J. E. Spagnoletti, H. M. Bayly, J. Lawrence, G. J. L. 
Nicholson, and W E. Harrington. No initial public issue. 
First directors: J. E. Spagnoletti (permanent; special qualifi- 
cation, 5,000 shares), H. M. Bayly, J. Lawrence, and G. J. L. 
Nicholson. Registered offices: Goldhawk Works, Goldhawk 
Road, Shepherd's Bush, London, W. 

ии 

Taxation of Tramways.—In our issue of July 25th, page 151. 
we published an article reviewing the action taken by the. 
Tramways and Light Railways Association in connection with 
the assessment of tramway undertakings. Sir Henry Primrose,, 
K.C.B., having intimated his willingness to receive a deputation: 
of the Association to discuss the Report on Income Tax Assess- 
ment, adopted by the Council, a deputation was made up of 
the following members :—The Hon. Arthur Stanley, M.P. 
(chairman), who introduced the deputation; Mr. J. B. Hamil- 
ton, General Manager Leeds Corporation Tramways (vice-chair- 
man); Mr. James Devonshire, Manspins Director Metropolitan 
Electric Tramways (chairman of the Special Committee); Mr. 
Harry England, General Manager Wakefield and District Ligh. 
Railway Company; Mr. John Kennedy, Parliamentary Agent;. 
Mr. Roland le Strange; Mr. Edward Bruce Read; Mr. J. R. 
Salter, General Manager Lancashire United Tramways; and 
the Secretary. The August circular of the Association states 
that the deputation was received by Sir Henry Primrose, chair- 
man of the Board of Inland Revenue; Mr. E. E. Nott Bower, 
Commissioner of Inland Revenue; and Mr. J. E. Thrift, Super- 
intendent Inspector, at Somerset House, on July 10th. The 
recommendations contained in the report were discussed at some 
length, and this was followed by a friendly exchange of views 
on the principal points raised in the report. The official view 
in regard to the deternunation of a uniform percentage ot 
allowance for depreciation of the various portions of a tramway 
is that this would be easier of accomplishment if tramway under- 
takings, municipal and private, could arrive at some standard 
form in the preparation of their accounts for the purpose of 
assessment for income tax. In order to meet the views of the 
authorities at Somerset House, the secretary was instructed to. 
approach the secretary of the Municipal Tramways Association, 
so that between the two Associations some such standard form 
might be agreed; copies would then be sent to the members of 
the Association inviting their views as to the adoption of such 
a standard form of accounts for assessment of income-tax. Upon 
other points discussed at the meeting much valuable information 
was elicited, and the deputation withdrew well satisfied with 
their reception. 
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MISCELLANEOUS CITY NOTES 


BRITISH ELECTRIC TRACTION CO.—-The directors have 
declared the half-yearly dividend on the six per cent. preference 
shares. 

BROMPTON AND KENSINGTON ELECTRICITY SUPPLY 
€O.—An interim dividend of 9 per cent. for the half-year to 
June 30th has been declared upon the ordinary shares, and 7 per 
cent. upon the preference shares. 

CHARING CROSS, WEST-END & CITY ELECTRICITY 
SUPPLY CO.—The directors have declared an interim dividend 
at the rate of 5 per cent. per annum on the ordinary shares 
of the West-end undertaking. Tho figures for the half year 
ended June 30th, 1907, as compared with the corresponding 
period of last year (excluding the bulk supply írom one under- 
taking to the other) are:—West-end : Units sold, 5,098,880 
(1907); 4,720,221 (1906); Revenue, £63,561 (1907), £60,554 

1906). City: Units sold, 4,234,389 (1907), 3,497,820 (1906); 

evenue, £44,553 (1907), £38,228 (1906). 

MATHER & PLATT.—An interim dividend of 6 per cent. per 
annum has been declared. 

MELBOURNE TRAMWAYS AND OMNIBUS CO.—The 
directors have announced a bonus of 3 per cent. for the year 
ended June 30th. 

NATIONAL GAS ENGINE CO.—An interim dividend of 20 
per cent. per annum has been declared upon the ordinary shares 
tor the half-year ended June 30th. 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY 
€0O.—The shareholders have authorised the board to issue 4 per 
cent. debentures to the extent of £133.000. 

OXFORD ELECTRIC CO.—An interim dividend of 5 per 
cent. per annum on the ordinary shares has been announced 
for the half-year ended June 30th. A similar dividend has 
also been announced upon the preference shares. 

WESTMINSTER ELECTRIC SUPPLY CO.—An_ interim 
dividend, at the rate of 10 per cent. per annum, has been 
declared for the June half-year. 

W. T. HENLEY'S TELEGRAPH WORKS CO.—Interim 
dividends of 44 per cent. per annum upon the preference shares, 
and of 10 per cent. upon the ordinary shares, both free of tax, 
have been declared. 


MISCELLANEOUS BUSINESS NOTES 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 
Amalgamated Dry Batteries, Ltd., is to be wound up volun- 
tarily. Mr. L. F. Goodricke, Moorgate Station Chambers, Lon- 
don, E.C., and F. H. Rogers, 16 and 17 Devonshire Square, 
London, E.C., are liquidators. 

Brockie-Pell Arc Lamp, Ltd., is to be wound up voluntarily, 
Mr. R. Warner, 10 Walbrook, E.C., and Mr. Duncan Watson, 
102 Charing Cross Road, are liquidators. 

Creditors in the liquidation of the Hudson Economiser Co., 
Ltd., are required to send in full particulars of claims by 
August l7th, to the liquidator, Mr. D. F. Basden, 55 st. 
Swithin’s Lane, London, E.C. 

The trustee in the bankruptcy of A. Parker and Co., electrical 
о; 150 Upper Richmond Road, London, has been re- 
eased. 

The public examination took place last week at Wolver- 
hampton on A. H. Dodd and H. J. A. Whateley, formerly 
carrying on business as the Garrich Electrical Co., Walsall 
Street, Bilston, Staffs. The debts amount to about £50, ana 
the position of affairs is attributed to the debtors having com- 
menced business with too little capital. 

An application to the Courts, re the liquidation of the Dun- 
dalk Electric Light Railway and Tramways Co., for an order 
that the sum of £2.041 7s. ld. New Consols, and £60 12s. 1d. 
cash standing to the credit of the company, should be handed 
over to the liquidator, has been granted. 

Siemens Electric Appliances is being wound up voluntarily, 
and Mr. A. M. Hicks, 8 Belmont Road, Wallington, Surrev, 
has been appointed liquidator. All claims should be sent to the 
e at 12 Queen Anne's Gate, London, S.W., by September 
30th. 

R. A. Williams, trading as the Universal Lighting Co., 25 
Victoria Street. London. S.W., has filed a petition. 

A first and final dividend of 103d. in the £ is announced in 
the bankruptcy of F. E. Williams, electrical engineer, 328 Coven- 
try Road, Birmingham. 

A meeting of the London Electrical Syndicate will be held 
at the oftices of Messrs. Gaff. Harper, and Co., 54 New Broad 
Street, London, E.C.. on August 30th. at 10 a.m., to receive 
the liquidator’s account of the winding-up. 

E. Bohm, electric lamp manutacturer, 5 Boxworth Grove, 
Barnsbury, London, has been adjudicated bankrunt. 

PERSONAL.—Mr. F. H. Preece, of 27 Clement’s Lane, 
London, announces that he has opened an office at the above 
address, practising as agent and engineer for mechanical, 
steam, and electrical plant. The following are among the 
arencies which he has at present © Messrs. Broom and Wade. 
High Wveomboe, motor lorries, machine tools. and metal band 
saws: MM. La Secieté Suisse des Machines Lentz, Bellinzona, 


„that has not got a tramway system. 


steam engines. Other agencies pending for 
dynamos and motors, and portable steam engines. 

Mr. E. W. Dunton, late engineer and manager of the 
british “Accumulator Co., Ltd., has been appointed assistant 
London manager to the London оћсе staff of the D.P. Bat- 
tery Co., Ltd. His address is now 11 Victoria-street, W est- 
nunster. 

Mr. William T. Taylor, M.I.E.E., who has been for a num- 
ber of years associated with many large power propositions 
and long-distance transmission systems in various parts of 
the American Continent and Republic of Mexico, is expected 
to arrive in. England. about September 1st. His address for 
the time being will be 14 Plover Street, Burnley, Lancashire. 

Mr. W. К. Rogers has been appointed assistant engineer at 
the Dewsbury Electricity Works. | | 

Mr. H. B. Jackson has been appointed mains engineer at 
Warrington. 

The Dunedin (New Zealand) City Council have appointed Mr. 
Stark city electrical engineer at a salary of £700 per annum. 
Mr. Stark. was formerly engineer to the Waipori Electric Co. 

Mr. J. W. Papworth, of Kilmarnock, has been appointed 
burgh electrical enyineer at Stirling. 


superheaters. 


Radiotelegraphic Convention, 1906. 
correspondence between the 


In continuation of the 
Postmaster-General and Mr. 


Непа кее Heaton, im which the latter urges the Government 


not to ratity the Convention, Mr. Heaton has addressed another 
letter to the Postmaster-General, in which he states :—* L have 
to thank you for your conciliatory, not to say complimentary, 
expressions. But 1 remain seriously disquieted. We are giving 
up a position of pre-eminent advantage, which nobody pretends 
we should abuse, at the bidding of a rival whose policy is to 
destroy our maritime supremacy. We are handing over Marconi, 
bound hand and foot, to his plagiarists and imitators; and 
teaching great inventors never to trust to the honour or grati- 
tude of England. You say the evidence is overwhelming, l 
doubt that; but I say that a mistake would be overwhelming. 
There are national questions too vital to be decided by experts. 
suppose (as may well happen any day) you hear that Germany 
has bought up the cable companies. Would уои call for evidence 
of prejudice to our interests? . . . Your loyalty to vour per- 
manent othcials should be confined to administration, but not to 
their political acts. The signing of the Convention is not a 
question of urgency. 16 will take our foreign rivals five years 
or more to get on equal terms with us in regard to wireless 
telegraphy. You will shorten the time to one year by signing 
the Convention. Can your officials deny this? Such a grave 
matter as signing the Convention should not be left to the Post 
Ottice which-—forgive me—blundered over the inland telegraphs, 
the cables, and the telephones, and which is now fighting tooth 
and nail against universal penny postage. . . . I solemnly repeat 
my warning :—' Do not sign! ' "' 


Electrical Developments іп Mexico.—The following items аге 
taken from a Coasular report upon the trade and commerce ot 
Mexico for the year 1906. Mr. Consul L. J. Jerome repeats 
what he stated in his report for 1899, in which he indicated the 
demand for electrical appliances—electric lamps, incandescent ог 
are lights, high- and low-tension cables for transmission lines, 
dvnanios and motors, either steam or water-driven, in fact, all 
kinds. Many of the tramway systems are being altered from 
animal power to electric power, and it should be borne in mind 
that there is hardly a town of any importance in the country 
Factories, too, are largely 
using electric driving, but up to the present he has not seen a 
single British-made motor or dynamo in Mexico, and only a few 
of German manufacture; nearly all the electrical appliances used 
up to the present are American. The street railways or electric 
tramways of Mexico City are equipped with American passenger 
cars. Cars in use for over a year present a most dilapidated 
appearance; the flimsy material of which they are constructed. 
built to deceive the eye when new, rapidly takes on a squalid 
and worn appearance when subjected to the extremes of damp 
and dryness, which alternate according to the season at the 
Mexican capital; the cars are built to be scrapped, and are 
hardly worth repairing after they have been run a few months. 
They suffer, too, from having nearly all the movable brass parts 
stolen at night when in the company's yards. The British Vice 
Consul at Colima reports that, on December Ist, 1906, the 
Colima Electric Light and Power Company was formally opened 
by the Governor of the State. The company develops its power 
by a waterfall at El Remate some 20 miles north of Colima. 
with a distributing station in Colima. The plant installed has 
a capacity of some 900 horse-power,. but at the present moment 
is only generating 500 to 400 horse-power. The cost of the 
entire plant was about $360.000. It was built and is owned 
bv local capital. The machinery, turbines, &c., came from 
Germany. There are horse and mule tramways running from 
the main plaza to the railroad station. the cemetery, and the 
Villa de Alvarez. a verv flourishing suburb of Colima distant 
about 21 miles. These will be changed to electricity bv the end 
of 1907, and an extension built to Comala, a distance of five 
miles, the second largest town in the State. 

The Government have erected a wireless telegraph station here 
to communicate with La Paz in Lower California. 
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SUMMARY 


Ir has been definitely decided to hold an Electrical 
Exhibition at Manchester or Salford, in the autumn of 
1908, on the lines of that held in 1905 at Olympia. 
(Page 282.) | 

Tne new draft regulations of the Home Office for ` 
the generation, transformation, distribution and use of 
electricity in factories and workshops have now been 
issued subject to modification. (Page 282.) 

THE report and accounts of the Glasgow Corporation 
Electric Lighting Department show a considerable in- 
crease in the supply as compared with the previous 
year. The total costs per unit sold (not including 
capital charges) amount to 0°968d., a figure which 
is brought up to 2'0214. by the inclusion of depre- 
ciation and all capital charges. (Page 283.) 

A NUMBER of designs of alternators for various speeds 
and frequencies are compared in an article by Messrs. 
W. CHAPPELL and T. GERMANN. The general conclu- 
sion arrived at is that for machines of equal output, 
the high speed low periodicity machine is the best as 
regards ease in designing, weight, and initial cost, as 
well as requiring lighter foundations, with less initial 
cost, and considerably less headroom. (Page 285.) 

Ах incline cable railway in France has recently been 
converted from steam power to electrical driving. 
Continuous current at 500 volts is used, and advan- 
tage is taken of the presence of a buffer battery to 
arrange for voltage control during the starting and 
acceleration of the trains. The safety appliances are 
well worked out, and figures given show thut the 
electrification has resulted in a saving of over 50 per 
cent. in the power expenses of the railway. (Page 
202.) 

Ir is announced by the Secretary of the Man 
chester and Salford Trades Council, that the strike at 
the Salford works of the General Electric Co. has 
been settled in favour of the men. (Page 292.) 


Tue New York, New Haven and Hartford Railway 


. constitutes the first example of single-phase heavy trac- 


tion on a large scale on & main line railway to be 
inaugurated. The overhead construction is of the 
double catenary type, supported by substantial steel 
bridges across the tracks. Anchor bridges are placed 
at intervals, provided with circuit breakers for sec- 
tionalising the conductor. The line pressure is 11,000 
volts. The trains are at present hauled by locomotives 
provided with gearless motors, with a specially designed 
spring drive. As the trains are required to run over 
part of the New York Central system, the motors and 
control equipments are arranged to be suitable for 
either continuous or alternating current. Power is 
supplied from the company's new generating station 
at Cos Cob, entirely without sub-stations. Three-phase 
B 2 
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turbo-alternators are employed, which also supply a 
certain amount of power to the Port Morris station 
of the New York Central, in order to make up for the 
power used by the New Haven trains when passing 
over the New York Central lines. (Page 293.) 


А DESCRIPTION of the latest improved form of Mr. 
G. WiLkINsox's patent live steam feed water heater, 
which can be applied to any form of boiler for the 
purpose of raising the feed water to a temperature 
approximating to that of the steam in the boiler, is 
given on page 801. 

A snort article describes and illustrates a series of 
new watertight distributing fuse-boards for power cir- 
cuits which have recently been introduced. (Page 302.) 


A SMALL oil driven generating set, exhibited at the 
Agricultural Show at Lincoln, is described in a short 
article. (Page 309.) 

A NEW form of multiple contact branch switch for 
controlling lamps from several points alternatively and 
other similar purposes is described. (Page 304.) 

A SPECIFICATION for street lighting has been prepared 
in America by a committee of the NATIONAL ELECTRIC 
LIGHT ASSOCIATION. (Page 304.) 


A TYPE of spring fuse, in which the ends of the 
broken fuse are rapidly drawn into sand pockets, has 
recently been patented by J. W. TURNER, of Hudders- 
field. (Page 305.) 


IN a report upon the conditions and prospects of 
British trade in Australia, Mr. R. J. JEFFRAY, a com- 
missioner appointed by the Advisory Committee on 
Commercial Intelligence of the Board of Trade, gives 
some interesting figures relating to the electrical in- 
dustry. Whilst the trade for electrical supplies ap- 
pears to be chiefly in the hands of American and 
Continental manufacturers, the figures of total trade 
go to prove that in the heavier branches of the electrical 
industry, Great Britain has by far the larger portion of 
the business. In regard to mining plant in Victoria. 
local factories are being installed, and during 1906 
these accounted for no less than 89 per cent. of the 
mining plant supplied in that State. (Page 300.) 


THE progress of the Municipal Electricity Under- 
taking of Melbourne, Australia, during the past year, 
has been both rapid and satisfactory, particularly the 
application of electricity to power purposes. Full 
details of the year’s working are given on page 30%. 


ALTHOUGH the number of passengers carried upon 
` the Liverpool Overhead Railway during the past half- 
year was 39,829 fewer than during the same period 
last year, the revenue has increased by £447. This 
has been brought about by a readjustment of certain 
fares, which has had the effect of increasing the value 
per passenger from 1°74d. to 1°78d. Presiding &t the 
meeting last week, Sir W. B. Fonwoop said the past 
reductions in fares had been forced upon the Company 
by the competition of the Liverpool Corporation Tram- 
ways and the Liverpool Southport Railway, but these 
low fares had not attracted new traffic to any consider- 
able extent. The working expenses had been reduced 
from 16:28d. per train mile to 16`094., and these com- 
pare with 14°94d. on the City & South London Railway, 
33-76d. on the Central London Railway, and 20°38d. 
on the Mersey Railway. (Page 307.) 


A system of charging for electrical energy, in which 
a two-rate meter is used in conjunction with a maxi- 
mum-demand indicator, has been patented in this 
country by a German company. (Page 308.) 


UNDER “ Electrochemistry ’’ are given а note on the 
manufacture of boron steels, and some results of 
researches by C. Coucnet and W. CHAUFFAT on 
the electrolysis of solutions of sodium nitrate by alter- 
nating currents, and an abstract of an article by F. 
ForRSTER upon the reactions which take place in the 


э 


iron-nickel oxide accumulator. A note is also given 
on some recent work by Dr. К. Авхот on the conduc- 
tivity of fused salts. (Page 309.) 

UxNprng '' Electrical Science," a form of electro- 
static oscillograph is described, which has been intro- 
duced by E. TayLtor Jones, which is capable of wei: 
ing up to frequencies of 600 per second. Some recent 
correspondence upon the subject of canal rays is also 
summarised. (Page 309.) 

THE new patent specifications published last week 
and abstracted in the current issue comprise one by 
the FELTEN and (GuUILLEAUME-LAHMEYERWERKE Co., 
which describes a method of automatically controlling 
boosters when such are used in conjunction with accu- 
mulators for equalising the demand of motors sub- 
jected to great variations of load. A specification by 
the Cooper Hewitt ELECTRIC Co. relates to the 
starting mechanism of mercury vapour lamps, whereby 
the operation of starting may be rendered more cer- 
tain. SIEMENS and HaLskE have patented a design of 
induetion eoil specially adapted for building into the 
interior of submarine cables, and GRIFFITHS and 
BEDELL a construction of current collector for stud 
contact traction systems, in which the magnetic shoes 
are hung from a strained steel cable. Two specifica- 
tions by the ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT 
and W. G. ScnwipmT respectively relate to the design 
and arrangement of auxiliary poles for commutating 
purposes. An expiring patent by LUNDBERG relates 
to the fastening of metal parts to porcelain switch 
handles and the like. (Page 310.) 

At the annual meeting of the Metropolitan 
District Railway Co., Sir GEoRGE GIBB, the manag- 
ing director, dealt at great length with the ques- 
tion of fares. Thanks to the increases inaugurated 
last year the revenue shows an increase, although 
the number of passengers carried was less. He 
did not believe that any passengers had been 
lost through the slight increase in the fares, the 
decreased traffic being traced to new competition, such 
as that offered by the Great Northern Piccadilly and 
Brompton Railway. In expressing a strong belief in 
the future of the Company, Sir GEORGE GiBB placed 
great reliance upon the results of the work of the 
newly-formed London Traffic Conference. (Page 315.) 

A SHORT discussion took place in the House of Lords 
on Monday, with reference to the functions of the 
newly-formed temporary traffic branch of the Board 
of Trade. From the reply on behalf of the Govern- 
ment it is clear that this branch will possess all the 
administrative control which would be vested in the 
Trafic Board recommended by the Royal Commission 
on London Traffic, pending an opportunity by the 
oe to properly establish the latter. (Page 

5. 

LocaL Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
Notes, Companies’ Meetings and Reports, and our 
Stock and Share List, will be found on pages 311-316. 


_ PorvPHasE generators, when designed for slow speed. 
are far from satisfactory machines. Their cost per 
kilowatt is much greater than that of designs for fairly 
high speed. The difference is the more pronounced 
the higher the periodicity. Thus, a 25-cycle 94 r.p.m. 
32-pole polyphase generator, while an expensive 
machine, is a much more satisfactory and a much 
cheaper machine than one for 50 cycles at the same 
speed. Both designs, however, compare very unfavour- 
ably with designs for operating at four times this speed, 
namely at 375 r.p.m. At this latter speed, the 25-cycle 
machine has 8 poles, and the 50-cycle machine 16 
poles. The 50-cycle machine would, for most capaci- 
ties, work out better for over double or even for treble 
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this speed, but for a 25-cycle machine of, say, 1,000 kw. 
capacity, the preferable design is arrived at for a speed 
of 730 r.p.m., i.e., for a 4-pole design. In а general 
way, however, it is true to state that very low speeds 
are particularly unfavourable for the design of alternat- 
ing-current generators and motors, just as they are 
particularly favourable for continuous-current designs. 
In an article by Messrs. CHAPPELL and GERMANN, which 
we print in this issue, the effects of these influences 
so far as relates to alternating-current generators, are 
further emphasised by a careful consideration and com- 
parison of a number of designs for various outputs, 
speeds and frequencies. The conclusions, as the 
authors point out, have a direct bearing on the selec- 
tion of central station plant, and are far from being 


academic. 
————Áfbp——— 


THE controversy between the advocates of continuous 
current and single-phase railway electrification on both 
sides of the Atlantic is in the way of being illustrated 
by practical results, also on both sides. The United 
States has had a considerable start on Europe, but 
hitherto most of the lines working with single-phase 
supply have been rather of the tramway character, and 
in the hands of interested manufacturing com- 
panies. The description published in this issue of the 
equipment of the New York, Newhaven and Hartford 
Railroad relates to a main line, carrying а large traffic, 
and forming part of one of the most wealthy and im- 
portant railroad organisations in the United States. 
It is, therefore, far removed from the stage of experi- 
ment in the general sense, but as the first large scale 
application of single-phase traction to main line working 
it is a special experiment under rigorously practical 
conditions. These conditions are such as will afford 
means of comparison between heavy railway work by 
means of continuous and of single-phase current, since 
the New York Central and N.Y.N. & H. lines are 
under the same control, and the main line of the former 
out of New York is now worked by the famous big 
electric locomotives, on the third rail continuous- 
current system. It is furthermore to be noted that 
the N.Y.N. & H. Railway was one of the first to equip 
branch lines with the third rail, and found it too trou- 
blesome to tolerate after some years’ use. The dis- 
triets served by the Newhaven line are mainly the 
States of Connecticut, Rhode Island, and parts of 
Maine and Massachusetts, where manufacturing towns 
are interspersed with rural districts, and the local rail- 
wav service has to be at once frequent and rapid, as it 
is in many cases in direct competition with electric 
tramways. This suggests one reason for the adoption 
of single-phase equipment. As regards the work now 
described, the principal features are the extremely sub- 
stantial character of the line construction, and the use 
of the extra-high tension (11,000 volts) supply to the 
locomotives. We believe that Mr. SrnacGvE alluded 
to this installation as more expensive in respect to line 
work than a third rail equipment, and we can readily 
believe it. It must be noted, however, that the sup- 
porting structures, which are the most expensive part 
ofthe work, bridge from four to twelve tracks, but are 
in part only wired for two tracks, and that they also 
carry feeder wires, so that to compare the cost of such 
&n equipment with third rail construction for two 
tracks only, is not exact justice. The direct use of 


the high-tension dispenses with transforming sub- 
stations, each locomotive carrying its own transformers. 
It may be assumed that the locomotives require the 
transformer weight for necessary adhesion in relation 
to their train loads. Whilst this scheme calls for the 
provision of more transformers than would be installed 
in substations, it ensures that no more transformers 
will be in circuit at any time than are at work, but the 
transfonner load factor will probably be lower than 
could be secured in substations with good attendance, 
so that not much saving in magnetising current can 
be expected. But the absence of substations, of low 
tension distributors, and of sub-station attendants, 
should give substantial economies in both capital and 
working expenses. It is somewhat remarkable that, 
while wooden pole construction is common on tram- 
ways in the United States, and almost unknown here, 
the Midland Railway is using wooden poles on the. 
single-phase work now in course of erection аб 
Heysham, in contrast with the very substantial steel 
supports of the N.Y.N. & H. The whole equipment 
appears to have been thoroughly thought out, and 
executed with permanently reliable working as the first 
consideration, and that fact must be taken into account 
when working results become available, as we trust 
may be the case within a reasonable time. 


—— ee 7 —— d 


CERTAIN regulations were issued in draft by the 
Home Office, in October, 1904, in connection with the 
Factory and Workshop Act, relative to the generation, 
transformation, distribution and use of electrical 
energy. These regulations, which only applied to in- 
stallations of medium pressure, were based on the 
existing requirements of the Board of Trade, but some 
difficulty was found in enforcing them under the Fac- 
tory Act, and it was decided to defer the consideration 
of them until a more complete code could be prepared. 
The new set of regulations, which will be found in 
another column, have just been issued. In accordance 
with the usual procedure they are at present only in 
draft form, and are subject to further consideration. 
The opportunity is given to all those interested to 
lodge objections within forty days. In drafting the 
regulations the Home Office rules for the use of elec- 
trieity in mines, the various Board of Trade rules, 
including those already referred to for the use of elec- 
tical energy at medium pressures, the rules of the 
Institution of Electrical Engineers, and of fire insur- 
ance offices have been consulted. Some of these pre- 
scribe details to a greater extent than would be possible 
in regulations applicable to such a wide field as is now 
in question; and in many points it has been thought 
to be more expedient, in view of the rapid development 
of electrical engineering, to indicate broadly the 
dangers to be avoided and the nature of the precautions 
required, than to define particular means of securing 
the necessary safety. 

206 = 

THE extracts frem the report upon the conditions and 
prospects of British trade in Australia, which we give 
on another page in this issue, demonstrate to the full 
that, notwithstanding the now proverbial charges of 
laxity against British manufacturers in connection with 
foreign and colonial trade, our home electrical trade 
with Australia has not been seriously menaced in 
recent years by American and German competiticn in 
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that colony. In fact, one would gather that it has 
prospered in spite of the manufacturers themselves, 
if they have really been so remiss as they are generally 
reputed to be. Nevertheless, the report in question, 
constituting, as it does, an official communique upon a 
subject whieh has often called forth unofficial state- 
ments very contradietory to the impressions to be 
gained from the investigation of Mr. JEFFRAY, con- 
tains some home truths which it is necessary should 
be emphasised in order that the Australian market may 
be adequately developed by Great Britain, especially 
in view of the present depression in the home market. 
It must at once be stated, however, that past experi- 
ence is a doubtful criterion upon which to base future 
action, inasmuch as Australia is fast becoming a com- 
petitor for her own trade, so to speak; in other words, 
factories are being erected which will, in all proba- 
bilitv, render certain markets impossible to outside 
traders, and, from all appearances, some branches of 
engineering will come within this category. But this 
is a natural development only Just. commenced. and 
the process is necessarily slow; nt the moment it is 
not an important factor in the development cf foreign 
trade. The crux of the matter now, as between Great 
Britain and foreign countries, is the question of ship- 
ping freights, and the anomalous position in which 
British exporters are placed—as revealed in the report 
above referred to—is one that calls for serious atten- 
tion. The existence of a shipping ring such as that 
described is a handicap to British traders which must 
be given as evidence in their favour in any compara- 
tive statement of development in the trade of various 
countries competing for the Australian trade. Mr. 
JEFFRAY'S report, of course, deals with the conditions 
and prospects of trade as a whole, without special 
reference to any particular industry. Indeed, the 
figures relating to electrical imports are relegated to 
'* Miscellaneous," and, generally speaking, there is a 
very unsatisfactory classification of electrical goods; 
but even so, the relative rate of progress, as shown by 
our extracts, is sufficiently striking. to prove that, 
despite a few natural advantages obtained by America 
and Germany, and at least one artificial disadvantage 
laboured under by Great Britain, our electrical trade 
relations with Australia are such that no exceptional 
effort is required to maintain the present pcsition, 
whilst a judicious change in tactics might quickly 
bring about a most gratifving expansion. 


MANCHESTER AND SALFORD ELECTRICAL 
EXHIBITION, 1908 


ERU ù proposal to hold an electrical exhibition, on 
the lines of that at Olvmpia, in 1905, in Man- 
chester in the autumn of 1908 (see BLECTRICAL EN- 
GINEERING, Vol. I., page 663), is now taking definite 
shape. The Manchester and Salford Corporations 
have decided to hold such an exhibition in their dis- 
trict, under their direct: patronage and substantial sup- 
port. in or about October, 1908, and arrangements are 
being made to call a meeting at an early date of cor- 
poration officials and supply companies’ representa- 
tives in the North of England, who are interested. 
A general Advisory Committee will be appointed, and 
also an Executive Committee, to assist in the carrving 
out of the scheme in detail. | 

The Executive Committee will consist of representa- 
tives from corporations supporting the scheme, supply 
companies, representatives of the Inecrporated Muni- 


cipal Electrical Association, the National Elec- 
trical Manutacturers’ Association, the Electrical Con- 


tractors’ Association, and representatives of the exhi- 
bitors. The profits arising out of the exhibition will 


be allocated to exhibitors and donors, whilst grants will 
be made to benevolent funds connected with the elec- 
trical industry, and an institution nominated by the 
Manchester and Salford Corporations. 

Mr. 5. L. Pearce and Mr. V. A. H. MeCowen, chief 
electrical engineers to the Manchester and Salford 
Corporations respectively, have kindly consented, with 
the approval of their Chairmen, to act as consulting 
engineers to the scheme. Mr. С. S. Northcote, late 
deputy chairman of the recent Electrical Trades Exh: - 
bition held at Olympia, will act as general manager 
to the executive committee, and Mr. W. Davenport. 
secretary of the National Electrical Manufacturers’ 
Association, will act as organising secretary. Ags soon 
as the final details of the scheme are a little more 
advanced, the electrical trade will be asked to atten.:l 
a meeting to appoint their representatives, and to ap- 
prove of the preliminary arrangements. Negotiations 
are at present proceeding for a suitable site, of which 
full particulars and plans will in due course be pub- 
lished. 


NEW DRAFT HOME OFFICE REGULATIONS 


HE new draft regulations issued by the Home 
Otfiee last Wednesday, for the generation, trans- 
e b 

formation, distribution, and use of electrical energy 
in premises under the Factory and Workshop Aet 
(1901), are given below. The opportunity is given to 
send in objections within forty days of the date of 
issue, and, as finally adopted, the regulations will 
соте into foree on the Ist January, 1908, except as 
regards such parts of electrical stations as were con- 
structed before the 1st July, 1907, in respect of which 
thev shall come into force on the Ist July, 1908. 

The regulations only apply to systems in which the 
normal working voltage is over 130 volts if continuous, 
or over 65 volts if alternating. The usual definitions 
of high and low pressure are employed. Low pressure 
meaning a pressure normally nct exceeding 250 volts, 
medium pressure meaning a pressure normallv above 
250 volts, but not exceeding 650 volts, high pressure 
meaning a pressure normally above 650 volts, but not 
exceeding 3,000 volts, and extra-high pressure meaning 
a pressure normally exceeding 3,000 velts. 

Requlations, 

1. All apparatus and conductors shall be sufficient in size and 
power for the work they may be called upon to do, and so 
constructed, installed, protected, worked, and maintained as to 
prevent danger. 

2. All cables shall be covered with insulating material, and 
further efficiently. protected where necessary to prevent danger; 
or they shall be so placed and safeguarded as to prevent danger. 

3. Every switch, circuit-breaker, and isolating link shall he :- - 
(a) so constructed, placed, or protected as to prevent danger ; 
(5) so constructed and adjusted as accurately to make and to 
maintain good contact: (c) provided with ап efficient. handle or 
other means of working, insulated from the system; (d) so 
constructed or arranged that it cannot accidentally fall or move 
into contact when left out of contact. 

4. Every switch and circuit-breaker shall be so constructed 
as to be incapable of remaining in partial contact, or of main- 
taining an arc on breaking circ uit. 

9. Every fuse, and automatic cireuit-breaker used instead 
thereof, shall be so constructed and arranged as effectively to 
interrupt. the current before it so exceeds the working rate as 
to involve danger. It shall be of such construction or be so 
guarded or placed as to prevent danger from overheating, or 
from arcing or the scattering of hot metal or other substance 
when it comes into operation. Every fuse shall be of such con- 
struction or be so protected by a switch that the fusible metal 
may be readilv renewed without danger. 

6. Every electrical joint. and connection shall be of proper 
construction as regards conductivity, insulation, mechanical 
strength, and protection. 

7. Etfictent means, suitably located. shall be provided for 
cutting off all pressure from every circuit. 

8. Every circuit shall be efticiently protected from excess of 
current, and ey ery circuit arranged to carry more than 750 watts 
shall be separately so protected, 
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9. Where one point of a system is connected to earth, no 
single-pole switch other than a link for testing purposes shall be 
placed in any cable connected thereto. 

10. Where one of the main conductors of a system is unin- 
sulated and bare, such as a bare return of a concentric system, 
no switch, fuse, or circuit-breaker shall be placed in that con- 
ductor, or in any conductor connected thereto, and the said 
cnductor shall be earthed. 

ll. Every motor, converter and transformer shall be protected 
by a switch or switches, suitably placed, and so connected that 
all pressure may thereby be cut off therefrom and from any 
apparatus in connection therewith. 

12. Every electrical motor shall be controlled by an efficient 
switch or switches for starting and stopping, so placed as to be 
easily worked by the person in charge of the motor. Every 
electrical motor rated at more than one-third of a horse-power 
shall be further protected by a release that will automatically 
break the circuit if the current is interrupted, unless the motor 
is incapable of re-starting automatically on the current being 
кого. In every place in which machinery is being driven by 
апу electrical motor, there shall be means at hand for quickly 
stopping the motor. 

là. Every flexible cable for portable apparatus shall be con- 
nected to the system either by etticient permanent joints or 
connections or by a properly constructed connector. Every port- 
able apparatus and its flexible cable shall be independently 
cortrolled by a switch conveniently placed. Adequate precau- 
tions shall be taken against shock, due to leakage or other cause, 
in all places where the person handling the portable apparatus is 
not insulated from earth. Та such places, and in any place 
where the pressure exceeds low pressure, the switch shall be so 
corstructed as to break the circuit on each pole. 

14. The general arrangement of switchboards shall, so far as 
reasonably practicable, be such that: (a) all parts which may 
have to be adjusted or handled are readily accessible; (b) the 
course of every cable may be readily traced ; (c) conductors con- 
nected to different svstems are kept apart and can be readily 
distinguished : (dj all bare conductors are so placed or protected 
as to prevent danger from accidental short-circuit. 

15. Every switehbcard having conductors normally so exposed 
that thev may be touched shall be located in an area or areas 
set apart for the purposes thereof and suitably fenced ог 
enclosed. No person except an authorised person, or a person 
acting under his immediate supervision, shall have access to any 
part of such area. 

16. All apparatus appertaining to a switchboard and requiring 
handling shall so far as practicable be so placed or arranged 
as to be operated from the working platform of the switchboard. 
and all measuring instruments and indicators connected. there- 
with shall so far as practicable be so placed as to be observed 
fiom the working platform. If such apparatus be worked or 
ohserved from anv other place, adequate precautions shall be 
taken to prevent danger. 

17. At the working platform of every switchboard and in 
every switchboard passage-way, if there be bare conductors 
exposed, or arranged to be exposed when live so that they may 
b> touched, there shall be a clear and unobstructed passage of 
ample width and height with a firm and even floor. For low 
pressure and medium pressure the clear height shall nct be less 
than 7 ft. and the clear width not less than 3 ft., and for high 
pressure and extra. high pressure 8 ft. and 4 ft. respectively. 
Bare conductors shall not be exposed on both sides of a switch- 
hoard passage-way unless either the clear width of the passage 
is double that otherwise required, or the conductors on one 
side are so guarded that they cannot be accidentally touched. 
Adequate means of access, free from danger, shall be provided 
for every switchboard passage-way. 

18. In every switchboard for high pressure or extra-high 
pressure :—(a) Every conductor within reach from the working 
platform, or in any switchboard passage-way, shall be so placed 
or protected as to prevent danger. (б) The metal cases of all 
instruments shall be either earthed or completely enclosed with 
insulating covers. (c) All metal switch-handles, and all metal 
rods connecting them with the switches, shall be earthed. (d) 
Every switchboard in continuous use shall be so arranged that 
the conductors thereof can be made dead in sections, and no 
work shall be done at any section unless that section be (a) 
made dead, and (b) so separated by permanent or removable 
divisions or screens, from all adjoining sections of which the 
conductors are live, that the work may be carried out without 
danger. 

19. All fixed coils, conductors or terminals of generators, 
motors, transformers, or other apparatus, at high pressure or 
extra high pressure, and within reach from any position in 
which any person emploved may require to be, shall be so pro- 
tected as to prevent danger. 

20. Where a high-pressure or extra-high pressure supply is 
transformed for use at a lower pressure, adequate means shall 
be provided to prevent the lower pressure svstem from being 
accidentally charged above its normal pressure by leakage or 
contact from the higher pressure system. 

21. Adequate precautions shall be taken to prevent any metal 
other than the conductors from becoming electrically charged. 
and such metal shall be earthed where necessary to prevent 
danger. 


22. Adequate means shall be provided and used for preventing 
any conductor or apparatus from being accidentally or inad- 
vertently electrically charged when persons are working thereon. 

23. Where necessary to prevent danger, insulating ‘stands or 
screens shall be provided and kept permanently in position and 
shall be maintained in sound condition, 

24. Portable insulating stands and screens, boots, and gloves, 
shall be provided and used when necessary to prevent danger, 
and shall be periodically examined by an authorised person. 

29. Adequate working space and means of access, free from 
danger, shall be provided for all apparatus that has to be 
worked or attended to by any person? Ў 

26. All those parts ot premises in which apparatus is placed 
shall be adequately lighted to prevent danger. 

27. All conductors and apparatus exposed to the weather, 
wet, corrosion, or to intlammable surroundings or explosive 
atmosphere, or used in any process or for any special purpose 
other than for lighting or power, shall be so constructed or 
protected, and such special precautions shall be taken as may 
be necessary to prevent danger in view of that exposure or use. 

28. Adequate periodical tests shall be made by an authorised 
person to ensure (a) that the insulation of all conductors and 
apparatus is duly maintained; (5) that no metal part of any 
apparatus, other than the conductors thereof, is electrically 
charged so that there is danger; and (c) that all earth connec- 
tions are in order. Adequate periodical examinations shall also 
be made by an authorised person to detect any other defects 
from which danger may arise. 

29. No person except an authorised person, or a person acting 
under his immediate supervision, shall undertake any work 
where technical knowledge or experience is required in order 
to avoid danger. 

50. Instructions as to the treatment of persons suffering from 
electric shock shall be attixed in all premises where electrical 
energy is used, other than for incandescent lighting at low 
pressure, and in all premises in which electrical energy is 
generated or transformed. 

31. Every sub-station shall be of ample dimensions and sub- 
stantially constructed. of fire-resisting material; and shall be so 
arranged that no person can obtain access thereto otherwise 
than by the proper entrance, or can interfere with the apparatus 
ог conductors therein from outside; and shall be provided with 
efficient means of ventilation and be kept dry. 

52. Every substation shall be under the control of an author- 
ised person, and none but an authorised person or a person 
acting. under his immediate supervision shall enter any part 
thereof where there may be danger. 

35. Every underground substation shall be provided with 
adequate means of access by a door or trapdoor, with a stair- 
case or ladder securely fixed and so placed that no switchboard 
or bare conductor shall be within reach of a person thereon: 
Provided, however, that the means of access shall be by a 
doorway and staircase if (v) any person is regularly emploved 
therein, other than for inspection and cleaning; or if (b) there 
is moving machinery therein, other than ventilating fans; or 
if (с) there is extra-hich pressure therein. 

Nothing in regulations 7, 8, 9, and 10 shall apply in electrical 
stations to any circuit, conductor, or cable used for conveying 
electrical energy for public supply. 

Nothing in Kegulation 12 shall apply to any motor of a motor- 
generator or to any motor forming a part of any electrical 
converter, regulator or sunilar apparatus. 

If the occupier can show with regard to any requirement of 
there regulations that the special conditionss in his premises are 
such as to prevent danger not less adequately than if the said 
requirement were observed, that requirement shall be deemed 
to b satisfied. 


ELECTRICITY SUPPLY IN GLASGOW 


HE report by the Committee on Electricity to 

the Corporation of QGlasgcw, which has been 
issued, together with the Glasgow Corporation Elec- 
tricity accounts for the year ended May 31st, 1907, 
records a satisfactory year’s working. The number of 
consumers has increased during the year under review 
from 13,705 to 15.497, or by 13°08 per cent. There 
were 302 lighting consumers who consumed the 
equivalent of five hours or more per dav of their 
maximum demand. The total number of motors in 
use and supplied. from the Corporation mains in- 
creased frem 2,505, with a total horse-power of 11,954, 
to 3.3802, with a total horse-power of 19.805, and 12 
new are lamps, bringing the total number up to 837, 
have been installed for public lighting. "The total con- 
nections at the date of the report represented 
1.404.553. as against 1,157,347 at the beginning of 
the vear under review, and the average number of 
units consumed during the vear by private ccnsumers 
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showed an increase from 19:0 to 19:42, as compared 
with the previous year. The maximum load or 
demand made upon the generating stations during the 
year occurred on December 24th last, when it was 
19,646 kilowatts, as compared with 16,304 kilowatts 
last year, being an increase of 20°5 per cent. 

The following extensions of plant have been com- 
pleted :— 


Port-Dundas Station.—The four additional boilers contracted 
for with the Stirling Boiler Co. have now been completed, and 
a third 4,500 h.p. turbo-generator has been installed with the 
necessary switch gear and connections. The total power in this 
station now amounts to 18,000 h.p. Energy at extra high pres- 
sure is transmitted from Port-Dundas station to Springburn, 
Cathedral Street, and Waterloo Street sub-stations, and, if 
necessary, can be transmitted to other sub-stations through Pol- 
lokshaws Road station. 

Pollokshaws Road Station.—The six additional Babcock & 
Wilcox boilers with economisers have been completed, and two 
4,500 h.p. turbo-generators have been erected, along with the 
necessary switch gear and connections, and were in use during 
part of the winter. The total power in this station now amounts 
to 16,200 h.p. Energy at extra high pressure is transmitted 
from this station to a sub-station within the same building, as 
well as to Dalmarnock sub-station, the Waterloo Street sub- 
station, and can be transmitted to other sub-stations through 
Port-Dundas if necessary. 

Kelvinside Station.—No additions have been made to this 
station during the year. It contains 1.080 h.p. of plant, and is 
used in the winter months to give a supply to and keep pressure 
steady in this district. 

Waterloo Street Sub-Station.—The extension to this sub- 
station and general offices is now almost completed, and three 
1,000 kilowatt motor generators, with the necessary switch gear, 
have been installed, and were in use during the past winter. 

Dalmarnock Sub-Station.—To meet the growing demand for 
electrical energy in the eastern district of the city, one more 
1,000 kilowatt motor generator has been ordered. This sub- 
station was partly supplied by the Tramways Department 
through their Whitevale sub-station, but the supply from the 
Tramways Department has now heen stopped, and the whole 
supply is taken from the Pollokshaws Road Station, or from 
Port-Dundas station through Pollokshaws Road. 

Cathedral Street Sub-Station.—Two additional 1,000 kilowatt 
motor generators have been installed here. 

Springburn Sub-Station.—Last year at this time only the 
ground had been acquired for this sub-station, but by November 
the building had been erected, and two 500 kilowatt motor 
generators and one 1,000 kilowatt motor generator had been in- 
stalled with the necessary switch gear. The station was in 
operation to ‘help the demand made on the Springburn district 
during the winter months. 


About 28 miles of new feeder have been laid during 
the year, together with about 14 miles of distributing 
main. 

In addition to the current generated at the stations 
mentioned above, 1,644,468 units were purchased 
from the tramway department for £7,134. 

The following table shows the number of units 
generated and sold for various purposes, as compared 
with the previcus year :— 


Year ended Year ended 
Mav 31st, 1906. May 31st, 1907. 


Units sold to private consumers... 19,921,162 24,677,993 
а for public lamps 1,525,505 1.533,166 

2 by contract 89,758 121,839 
Total units sold .. 21,536,425 26,332,998 

Units used on works " 1.529,148 2,081,919 
», lost in distribution ... 2,692,948 3,638,020 
Total Units Generated ... 25,758,521 32,052,937 


The quantity generated was divided as follows be- 
tween the different stations :— 


Port Dundas  ... EN n .. 20,132,771 B.T.U. 
Pollokshaws Road 9,787,960 T 
Kelvinsde 487,738 


Corporation Tramways. Department.. 1,644,468 


The following table, which is from figures taken 
from the accounts, gives a summary of the costs per 
unit expressed in units sold, as compared with those of 
the previous year :— 
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Costs IN PENCE PER Unit Sop. 
Year ended 
May 31, 1906. 


Year ended 
May 31, 1907. 
Generating costs— 


Fuel (including carting) .. s 0:223 0:249 
Oil waste, water and stores aie 0:032 0:026 
Salaries and wages e T 0:101 0:101 
Repairs and maintenance А 0:081 0:079 
Tramway units (costs averaged on 
units sold) dá is yas 0:071 0:065 © 
0:508 0:520 
Distributing costs — 
Repairs of mains ... i» T 0:085 0:065 
- meters ... T s 0:022 0:017 
Salaries and wages... 1 m 0:025 0:023 
0:132 0:105 
Total works costs 0°640 0°625 
Public lamps— 
Attention and repairs — ... $i 0:040 0:034 
Management costs, £c. — 
Rent, rates, and taxes... 0:237 0:212 
Salaries, engineer's department .. 0:037 0:036 
,  treasurer's $3 is 0:022 0:021 
General establishment charges ... 0:030 0:027 
Stationery, ринин and adver. 
tising ai js m - 0:013 0:013 
0:339 0:309 
Total costs per unit, exclud- 
ing come charges me .. код 0:968 
Interest .. us m 0:474 0:452 
Sinking fund . Ке s S 0:224 0:220 
Depreciation ... ids pii сз 0:423 0:881 
Total cost per unit, including 
depreciation and ali capital 
charges ... 2°140 2:021 


The average gross receipts per unit sold amounted 
to 2:049d. It is of some interest to conipare the 
above figures with the corresponding total of 7:974. 
per unit (including depreciation and all capital 
charges), for the first year's working recorded in the 
accounts, namely, 1892-3. 

The total working expenses amounted to £106,230, 
and the receipts from all sources were £224,845. Of 
the balanee thus created, interest and sinking fund 
abscrbed £49,643 and £24,142 respectively, and 
£41,755 was written off for depreciation, so that a 
final surplus of £3,069 remained, which was carried 
to reserve. 

The following is an analysis of the capital expendi- 
ture as at May 31st, 1907, on the various generating 
stations :— 


John Street Station £2,736 
Waterloo Street Station— 
Land and buildings vs i - 28,145 
Machinery and plant ... idu d ^ 30,647 
Total  ... vn .. an .. £61,528 
Port-Dundas Station— 
Land and buildings 105,779 
Machinery and plant ... T" V .. 205,278 
Accumulators ... i die is $us 3,077 
Total - ids fos ... £314,134 
Pallokshaws Road Station— 
Land and buildings - "T 62,853 
Machinery and plant ... uis xn .. 152,969 
Accumulators ... к t ae bis 7,177 
Total  ... ius ТЕ a .. £222,999 
Kelvinside Station— 
Laud and buildings ... m "S She 7,870 
Machinery and plant ... 73 zx 12,222 
Total T .. 220,095 
Total for generating stations (as abov e) £618,753 
Sub.statious : m : 55,894 
Mains and cables T "t T. ; 856,578 
Meters and indicators Бы n dd 49,807 
Electrical instruments x jos wate 1,691 
Furniture сяк - 2,387 
Transformers on consumers’ premises sd 2,246 
Total  .. .. £1.587,436 


Some historical and other notes on the Glasgow 
undertaking will be found in ELECTRICAL ENGINEERING, 
Vol. I.. page 928. 
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THE SIZE, WEIGHTS, AND COSTS OF ALTERNATORS AS AFFECTED 
BY RATED SPEED AND PERIODICITY 


By W. Chappell and T. Germann 


S it is not generally realised by central station article. In order to do this, six alternators were de- 
engineers and others to what degree the size, ‘signed, of 400 k.v.a., 600 k.v.a., and 1,000 k.v.a. out- 
weights and initial costs of alternators are affected by puts. Each output is for 100 r.p.m., 50 ~ and 


Fic. 1.—400 K.V.A. 3-PHase ALTERNATOR. 5,000 Vorrs. 300 R.P.M. 25 Cycres. 462 AMPERES. PrincipaL Dimensions 
SHOWN IN MILLIMETRES. А 


Fic. 2.— 400 K.V.A. 3.PHasE ALTERNATOR. 5.000 Уот. 100 R.P.M. 50 Cycres. 462 AMPERES. DIMENSIONS SHOWN IN 


MILLIMETRES, 
the speed of running and the pericdicity at which the 300 rpm. 25 ~, these being strictly commercial 
machines are to operate, the authors have endeavoured figures. Figs. 1-6 are. outline drawings of these 
to pomt out some of these differences in the following machines. 


o 
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The first point to be considered is the number of poles diameter for the first case than for the second, although 
which will be required. If we have a slew speed the gross core length would be less. 
machine, such as that above 100 r.p.in., then in order This, then, brings us to the point as to what are 
to run the alternator at 50 ~ as many as 60 poles are the disadvantages of the slow speed machine as com- 
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Fic. 3.—600 K.V.A. 3-PHasE ALTERNATOR. 5,000 Vorrs. 500 R.P.M. 25 Cycres. 70 AMPERES. ALL DIMENSIONS SHOWN IN 
CENTIMETRES. 


Fic. 4.—600 K.V.A. 35-PHasE ALTERNATOR. 5.020 Vorrs. 100 R.P.M. 50 CxcLEs. 70 AMPERES. ALL DIMENSIONS SHOWN IN 
CENTIMETRES. 


required, whereas at 300 r.p.m. only 10 poles arẹ pared with the higher speed one of the same output, 
required at half the periodicity. This, then, in the apart from the weight and cost. In the first place, a 
first place, means that in order to accommodate the deeper pit is required and heavier foundations, the 
poles the armature must be considerably larger in weight of concrete being greater, as well as the initial 
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est. Again, greater head-room is required, and in 
cler that the switchboard-attendant should have an 
sonterrupted view from the gallery, it must of neces- 
sity be higher, which means a higher building with its 


tig. 5.—1.000 K.V.A. 5-PHasE ALIERNATOR. 5,000 Vorrs. 


500 R.P.M. 
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in Figs. 7 to 24, that this is very little affected by 


the rated speed. All the machines are for the same 
terminal voltage, viz., 5,000, and it ean be secn from 
the diagrams and tables that although in every case the 
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25 Cycces. 114 AMPERES. PrinciraL DIMENSIONS 


SHOWN IN MILLIMETRES. 


Fic, 6.—1.000 K.V.A. 3-Puase ALTERNATOR. 5,000 VoLis. 


Consequent greater initial eost, as well as it taking 
onger to get down in ease of emergency, 

With these few remarks we can now turn to the 
(Cual designs, all being three-phase and Y connected 
With rotating. fields. With regard to the inherent 
tegulation, it ean be seen from Table I. and the curves 


100 R.P.M. 


PniNcirarn, DIMENSIONS 


50 Perionps. 114 AMPERES. 
SHOWN IN MILLIMETRES. 


higher speed machine has a lewer gap diameter, vet ib 
has a greater core length Ag. Tt, however, we con- 
sider the values of D2A4. we find that at high speeds 
they are lower, which should. mean that the 
weight of the armatures is lower. This; however. is 
not the ease, as cen be seen by reference to the fol- 
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lowing table, owing to the increase in the depth of 
active iron. 
Table І — Regulation. 


Regulation per cent. 


* 400 K.V.A. | 


Power end | 600 K. V.A. 1000 K.V.A. 
factor. phase. |. -— P l р г 
300 г.р.ш. | 100 r. p.i... 809 r. p.m. ; 100 r. pui. | 3800 r. p. m. ! 100 т, p.m. 
25 ~ 50 ы | 25 ~~ | 50 ~~ 25 ~ n0 ~~ 
pm | 9009 | 345 52 | 
(^8 2900 15:3 12:0 i 
ТЕ 2000 23d 138 | 
| 


1 The calculation of the unity power factor does пої include the I.R. drop, 
hence the low figure. 


Table 11. — Specifications of the Six Alternators. 


| ' ' | 


А. B. | C. D. E. F. 
| 
Output in k.v.a. i. iss ... 40U 400 , сео 600 | 1000 , 1000 
Rated speed r.p.in..— ... n 9s 300 100 — 30U 100 | 300 100 
Periodicity " A а 2^ 56 * - 95 ^0 | sn | 50 
Terminal voitage 9000 400) , 5000 | 5000 | — 5000 ^000 
Volts per phase 2900 2900 2900 | 2900 200 2900 
Current per terininal... " ..140'2 14679 6975 | HOS | 114 .114 
Number of poles ves n m 10 ou 10 60 | 10 60 


Constants and coefficients. 


| 

| 
Output coefficient. £ EA 70013: 70015. 0018 | -0015 0016 ' -QU17 
Amp. conductors per cm. of peri-, | 

phery. a .. ш. .. 950 | 950, 250 | 250 | 250 250 
Flux per cm. armature surface. B...; 3420 | 3230 4800 , 3340 | 3360 3800 
Peripheral speed (metres рег | | | 
second), b sis = S 1069 179 97:3 18 | 23:0 1 2238 
Гло - wetres ... exa ee! 108 277 | 11 3565 2-08 b's 
i 

Armatures. | | | | 
Gap diameter D РАА $ 125 | 340 ; 175 350 | 150 : 42% 
Depth of laminations - S. 203 © lo 25 10 | 24 114 
Gross core length Ag... T" el. 0076 23 | 1072 30 | 92 32°5 
Net core length An әз e) 490 1771 138-6 25. v4 26 
Leugth of airgap... - ej 75 © го өт 1:85 1:26 
No. of slots ..  ..  ..  . 120 | 360! 120 | 360 120 | 300 
Slots per pole per phase  ... P 4 d 4 2 4, 2 
Total conductors  ... ses .. 1800 : 5850 , 1200 | 4320 1038 , 0116 
Conductors per slot ... ove "DU 16 Joi 12. 9 | 8 
Size of bare conductor;mm, e 41 41 5х4 455 55x59. b5x7 
Ainpere turns per pole га, ... 4000 | 2220 | 400) 2520 2900 2710 
Armature flux... ^. — 0. | ут | se] 13) 152) 14% 2°73 
Total ampere turns ... 600 | 3320 — 7500 | 5000 7040 , 6000 
Field. | | i 
Field flux Шш ш uo s do| ge^ am. 24 19 3:54 
Area of pole ... se ek ..| 666 293 , 1030 | 270 тоо 250 
Cross section of wdg. space et 3X16 3x14 5% 20 | 4x12! 5x14 | 3'5x 13 
Total section of copper RS ads 24 | 21 20 24 35 23 
Mean length of 1 turn - M 1:8! 06 l6 | `55 26 10 

| 
Efficiency (full load) cos $—1. él 934 0272 | ө a3 96 | 95°2 


Table П. — Weights of Active Material. 


| | 
.. 8080 2100 4140 3140, 6500 41700 


Armature iron, kgs. 


Field iron... % T€ <b .. 2940 32050 1290 1890 | 3500 2340 
Armature copper axe тез .. 000, 5915 4092, 0650 730 185 
Field copper XN 2 a e. 337 | 7383 710 1128 810 1230 
Tota] weight 11955 


- ees Е e. 4857 | 5413 6552 6808 | 11540 
Weight per k. v.a. sir ose .. 1211 13.5 low 113 11:54 Lis 


NAA 


By looking into these figures the striking feature is 
that for the slow speed machines the active material 
of the armatures in every ease is actually lighter than 
that for the high speed, the increase in weight of 
active material of the machine being due to the field. 
The weight of armature copper is greater, though, and 
as the armature copper loss increases with decrease of 
speed due to the increased total length of conductor, 
the eflicieney is bound to be lower. This is also tne 
case for the field copper. 

Taking for example the 400 k.v.a. output, we see 
that for the 100 r.p.m. 50 ~ machine, the weight of 


active iron in the armature is 2,100 kgs., the 
copper 2515 kgs., total 2.615 kgs. Now turning 


to the 500 r.p.aai. 25 ~ machine of the same output the 
active iron of the armature weighs 3,080 kgs., the copper 
weighing 200 kgs. This totals to 3.580 kgs.. as against 


2,615 kgs. for the slow speed machine, showing con- 
clusively that the active armature of the slow speed 
weighs less than the armature of th: high speed. Simi- 
larly, in the 1,000 k.v.a. output, for the 100 r.p.m. 
90 ~ the active armature iron weighs 4,700 kgs., and 


“the copper 785 kgs., totalling to 5,485 kgs., against, 
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Fic, 8.—For 400 K.V.A. ALTERNATOR, 50 Cycres, 5,000 Voris, 
5-Рнаѕе, 100 R.P.M. 


for the 300 r.p.m. 95 ~, 6,500 kgs. of active iron, and 
730 kgs. of active copper. This totals to 7,230 kgs.. 
as against 5,485 kgs. Expressing these figures in per 
centages, then for the 400 k.v.a. case we get that the 
weight of the active armature is 36°5 per cent. greater 
for the 300 r.p.m. 25 ~ than for the 100 r.p.m. 50 ~ 
machine. Similarly, in the 1,000 k.v.a. output е 
active armature is 32 per cent. heavier for the higher 
speed than, for the lower speed. 

Now turning to the field, we find that the low speed 
is the heaviest, as would be expected, owing to its 
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having 60 poles as against 10 poles in $he higher speed. 
Looking at the figures of the 400 k.v.a. output, the 
active iron weighs 2,060 kgs. for the 100 r.p.m. 50 - 
as against 940 kgs. for the 300 r.p.m., 25 ~ machine, 
or more than double the amount. Similarly, with the 
active field copper we have 738 kgs. for the slow speed, 
as against 940 kgs. for the 300 r.p.m. 25 ~ machine, or 
as against 337 kgs. for the high speed machine. This 
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makes that both the iron and the copper are double the 
Weight for the slow speed that they are for the high 
speed. Of course, when it is taken into consideration 
this more than makes up for the 30 per cent. to 40 
par cent. decrease in the weight of the active armature. 

y totalling the active field and active armature, iron 
and copper, then the 400 k.v.a., 800 r.p.m., 25 ~ ma- 
chine weighs 4:8 metric tons, as against 54 metric 


tons for the 100 r.p.m. 50 ~ machine. · This resolves 
to 121 kgs. per k.v.a. as against 18:5 kgs. per k.v.a. 
For the 1,000 k.v.a. output the total active weight at 
the higher speed is 11:54 metric tons, as against 11:95 
metrie tons at the low speed This resolves to 11:54 
kgs. per k.v.a., as against 11°95 kgs. per k.v.a., and 
this also shows that the weight of active material per 
k.v.a. is somewhat less at the higher output. 
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To the above figures must also be added the weights 
of the inactive materials, such as shafting, spiders, 
supports for the armature laminations, &c. In the 
lower speed machines the large diameters necessitate 
heavy spiders, which add to the weight considerably, 
as well as heavy supports for the stationary armatures. 
From our calculations we have ascertained the weights 
of this inactive material given in Table IV., so that 
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the total weights of the machines can be easily deter- 
mined in metric tons. 


Table IV.— Total Weights. 
| ! | 


| А. В. С. DP.. E. F. 
Inactive material Я ..'14400 36700 22800 «6500 23700 | 66500 
Active iron and copper... T we 4857 5413 60552 | 6308 11540 | 11955 
Total weight ЖЕ d ..,]19257 49113 28552 73308 35140 | 78455 
Weight per k.v.a. n 4871 105 | 451 , 1229 8351 18:4 
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These total values show that for the low speed 
machine of a given output the total weight is more 
than double in each case. 

Now turning from the weights to the costs we again 
find considerable difference (see Table V.). 
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Table V.—L£ fective Material Costs. 


А. В. С. р. Е. Е. 
Total iron Sh. € . 1770 | 1540 2400 1770 4400 45606 
Total copper Sh. т S. 2090 | 3150 Ф900 4450 3540 49060 
Total material Sh. 4800 | 4000 5300 6220 8240 ө 
Cost per k.v.a. Sh. 8:24 ez 


| iis 19:5 90 | 10:3 


By taking the cost of iron as 0:44 shillings! per kg., 
and that of copper as 2s. 6d. per kg., then it is a simple 
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matter to determine the effective cost of active material 
from the weights already determined. Doing this then, 
we have that the effective cost of active iron for the slow 


r This tigure is rather low, depending upon the kind of iron used. Soinetit.es 
it may rise to something like double the amount stated. 


AucusT 22, 1907. 


speed 400 k.v.a. output is 4,990 shillings, as against 
3.860 shillings for the high speed machine. Treating 
this according to output, we get 12:5 shillings рег k.v.a. 
for the slow speed as against 9°65 shillings for the high 
speed. Similarly, with the 1,000 k.v.a. output we get 
9:26 shillings per k.v.a. for the slow speed and 824 
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Fic. 21.—Exciration CHARACTERISTICS. 1,000 K.V.A. 25 СүсгЕѕ. 
300 R.P.M. 
3600 
| | | 
| | | | a N | 
r тан таш MES тааш MUT QN 
E | | | NU 
& | | Со? | o 
ы 3200 —— Mec —— | > MES 
P | Gos? 
e 


SAIL us Lice VREES 
$^ 20 40 60 - 80 100 120 
Amperes. 
Fic. 22.—EXCITATION CHARACTERISTICS. 1,000 K.V.A. 50 CycLes. 
100 R.P.M. 


shillings per k.v.a. for the high speed. This shows 
that for a larger output the relative cost per k.v.a. of 
effective material is less than for a lower output. These 
values, of course, only take into account the cost of 
active material. 

Now, by using Mr. Hobart's formula we have that 
the non-effective cost, which includes the non-effective 
material, labour, &c.=0°10D2+0:14 DAg where D is 
the overall diameter of the machine in centimetres, and 
by adding this result to the above effective cost it is 
possible to obtain the total works cost. (T.W.C.) 


Table VI.— Total ;Vorks Cost. 


| | 

| A Da. 7 E | F. 

| 
Overall diam. D di ia ..| 210| 386 9280 420 264 520 
Gross core length Ар... "m „гї 65°6 93 402 30 92 | $25 
10р? d js "ER 4400 |14900 75500 170600 7000 | 27000 
A4 Dag Oo wo 41930 | 1250 1930 | 1760 | 3400 | 2360 
Non-effective cost. Sh. iss e. 6330 |16150 9780 20360 | 10400 20360 
Cost of effective material iit ...| 9800 ; 4990 5300 6220 8240 9260 
T.W.C. in shillings — ... as ..|11190 21140 15080 35580 | 18640 ' 38620 
RW. per K.V.A. Sh. m T 28 | 52:8 25:1 59:3 18:6 38:6 

| 


-By reference to these figures we see that the non- 
effective cost is much greater for the slow speed ma- 
chine, which is due, as previously stated, to the 


heavy shafting, spiders, armatures, supports, ќе. 
Taking the T.W.C. per k.v.a. it is seen for the slow 
speed machine the cost is approximately double. Thus 
for the 400 k.v.a. output the slow speed machine costs 
928 shillings per k.v.a., as against 28 shillings per 
k.v.a. for the high speed machine. Similarly in the 
600 k.v.a. output we have 59:3 shillings per k.v.a., as 
against 251 shillings per k.v.a., and in the 1,000 k.v.a. 
output, 33:6 shillings per k.v.a. as against 186 shillings 
per k.v.a. This, of course, is a very marked difference. 

This then leads to the important conclusion that for 


Fic. 24.—Power Factor CURVE. 
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machines of equal output, the high speed low periodi- 
city machine is the best, as regards ease in designing, 
weight, initial cost, as well as requiring lighter founda- 
tions, with its consequent reduced initial cost and con- 
siderably less headroom. 

In conclusion, the authors beg to state that the above 


10000 


8000 
Z 
=| 
© ШЕП 
9 
E 
< 


2000 = 
Ü 0:2 ПЕ: Orb aes 10 
Power Factor. . 
Fic. 23.—Power FacroR Curve. 1,000 K.V.A. 50 Cycnes. 
100 R. P.M. 


24000 


- 
E 


18000 


Ampere Turns, 


— 
тч 
= 
= 


ө (:2 074 r6 5 0:10 
Power Factor. 


1,000 K.V.A. 
500 R.P.M. 


25 CYCLES. 


designs were worked out on Mr. Hobart's methods, but 
that Mr. Hobart is in no way responsible for the 
designs, or the opinions expressed in this article. 


Exhaust Steam Turbines.— We understand that an order has 
been received by Messrs. Willans & Robinson, Ltd., for an 
exhaust steam turbine for an output of 500 kw. at 3,000 volts 
running at 5,000 revolutions, which will be supplied with ex- 
haust steam at a pressure of 1 lb. to 3 lb. above the atmosphere, 
exhausting into a condenser giving a vacuum of 28 in. The 
machine, intended for the *taffordshire district, will be supplied 
with low-pressure steam from blast furnace blowing engines, 
and the power developed is to be used for pumping and other 
colliery purposes. The same firm are delivering two 1,000 kw. 
exhaust steam sets for the Oakdale Colliery of the Tredegar 
Iron Works, South Wales. These machines are to be capable 
of utilising exhaust steam from winding engines during the 
day, and by means of special valves and apparatus it will he 
possible to run the sets during the night with *''live"" steam 
when the supply of low-pressure steam from winding engines 
has been cut off. Considerable economies are expected to ensue, 
as the usual method of utilising high-pressure steam in exhaust 
turbines has previously been to introduce steam by means of a 
pressure-reducing valve into the exhaust receiver, and then ising 
the steam at а low pressure—a comparatively wasteful pro-ess. 
With the arrangement devised by Messrs. Willans & Robinson 
the same machine will, however, utilise high-pressure steam 
direct. Another interesting installation of steam turbine plant, 
arranged to work in conjunction with exhaust steam from blow- 
ing engines, is now being carried out at Sir B. Samuelson & Com- 
pany's Ironworks at Newport, near Middlesbrough. Included in 
this installation are two exhaust steam turbines, each capab'e ot 
giving a normal output of 1.550 kw. at a speed of 2.400 r.p.m. 
They will be coupled to high-tension three-phase generators work- 
ing at 40 periods. "These turbines are to work off the exhaust 
of the blowing engines, which up to the present have been work- 
ing non-condensing, and one of the special features of the plant 
is the fact that all the steam exhausted in these engines will 
be condensed whether passing through the turbine or not—that 
is to say, this arrangement calls for the introduction of a 
special arrangement of bve-pass valves. "The turbines at Messrs. 
Samuelson & Company's Ironworks represent the largest units 
which have up to the present been put on order in this country, 
whilst they are also claimed to be the largest exhaust turbines 
which have yet been designed. 
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ELECTRICAL INCLINE-RAILWAY IN FRANCE 


OME interesting particulars are given in 

L'Eclairage Electrique for August 10th of the con- 
version from steam to electrical driving of an incline 
cable railway connecting the central district of the 
town of Lyons with the elevated suburb known as 
the Croix-Rousse. The difference of altitude between 
these two districts is in the neighbourhood of 260 feet, 
and in 1890 a cable railway was built, having a 
length of 1,560 feet and а uniform slope of 172 per 
cent. There are only the two terminal stations, and 
at these points the incline is considerably reduced. 
In 1906 it was decided to replace the original steam 
engines by electrie motors, and the tender of the 
Alsacienne Mechanieal Construction Company of Bel- 
fort was accepted for the conversion work. 

The motor installation was placed underground in 
a chamber beneath the footpath of the Boulevard 
Croix-Rousse; and two independent cables were used, 
each mounted upon -a winding drum 18 ft. 
diameter. These drums are driven by two pinions 
mounted upon a cross shaft, which also carries a large 
spur-wheel, 22 ft. diameter, and weighing 16 tons, so 
that it serves as a tlywheel. 
a powertul hand-brake. 

The original power equipment consisted of two 
steam-engines of 250 h.p., and one of these is still 
retained in reserve. The new motor is nominally of 
250 h.p., but is capable of withstanding for short 
periods overloads up to a maximum of 400 h.p. It 
is designed to run at а maximum speed of 80 r.p.m., 
which corresponds to a cable speed of 15 ft. per 
second. The motor is coupled directly fo a pinion 
shaft carrying a pinion 4°5 ft. diameter, with wooden 
teeth, which gears into the large gear-wheel already 
described. This, pinion shaft also carries a screw- 
brake acting upon a grooved pulley. 

The train comprises two vehicles, one passenger 
carriage for 100 passengers, and a flat ear for car- 
riages and merchandise, capable of accommodating a 
two-horse carriage with its occupants. The dead load 
is estimated at 19°6 tons, the live load at 14 tons, and 
the initial weight of cable 3:5 tons, a total of 31:1 
tons. 

Continuous current at 500 volts is obtained from 
the Tramway Company’s generating station situated 
nearly two miles away. The feeder is ‘25 square inch 
section. Аз a precaution against failure of supply, a 
battery of 246 Tudor cells and 275 ampere-hours’ 
capacity has been installed in the vicinity of the motor- 
room. This battery is used to equalise the demand 
upon the feeder so that the maximum current shall 
not at any time exceed 275 amperes. It also acts as 
a buffer battery for a small local tramway line. The 
capacity of the battery is sufficient to operate the 
incline-railway during the time taken to get the 
boilers under pressure. 

Advantage has been taken of the proximity of this 
battery to use it as a source of variable E.M.F. for 
starting purposes, and switch-gear has been installed, 
which enables the voltage applied to the motor arma- 
ture to be increased from zero to maximum in 29 
graduated steps. The motor is shunt-wound, and 
separately excited from the mains. To prevent actual 
short-circuiting of the groups of cells during the move- 
ment of the regulator switch, small permanent re- 
sistances are inserted in the cables between the cells 
and the switch eontaets. The motor is thus started 
gently without the use of resistances, and uniform 
acceleration effected until full speed is reached. In 
stopping, the motor is braked by means of a rheostatic 
brake, and if necessary the train may be lowered a 
few inches under perfeet control by the same means. 
The journey oceupies an average of 2 minutes, 20 
seconds, of which about 50 seconds represents the 
period of starting and acceleration. 


Each drum is fitted with ` 


The automatic safety devices are both numerous 
and simple. The two original hand-brakes are utilised, 
the one as an emergency brake operated by com- 
pressed air, the control-valve being at the hand of 
the driver; and the other as an automatic brake. This 
automatic brake is adapted to be operated by a heavy 
weight, which, however, is normally supported by 
the piston of a compressed air cylinder. The com- 
pressed air is supplied from a small compressor plant 
of li h.p. The release-valve for the automatic brake 
may be operated by hand, but it is also arranged to 
be operated electrically by means of a relay circuit 
when any one of the following events takes place:— 


1. If the maximum-current  cireuit-breaker 
opens, either because of excessive load or exces- 
sive regenerated current, due to a much heavier 
descending load. 

2. If the driver should abandon his working 
platfonn, which is mounted on springs, any time 
when the trains are in motion. 

3. If the train passes the normal stopping- 
point on its upward journey. 


In addition, there is an automatic tripping device 
on the maximum-eurrent  eireuit-breaker which is 
operated: (1) By the aetion of the minimum voltage 
cut-out. (2) By the mechanical movement of the 
gravity automatie brake when applied. It will be 
seen, therefore, that every possible contingency is 
well provided for. 

There are two boosters for use in conjunction with 
the battery, one for charging purposes, which gives 
from 40-140 volts. with a current of 200 amperes, 
and the other a milking booster giving 30 volts as а 
maximum. 

The tratie during April, 1907, amounted to 5,938 
trains, whieh carried a total of 213,325 ascending pas- 
sengers, and 105,594 descending passengers. There 
were also 1,823 one-horse vehicles and 184 two-horse 
vehieles transported up the railway. These figures 
represent an average load of 3 tons, and the average 
consumption of electrical energy works out at 3 kilo- 
watt-hours per trip. The total annual consumption 
would be 219,000 units, for which 774. per unit is 
paid to the Tramway Company. The annual energy 
eost Is therefore £700, which, together with all oper- 
ating and maintenance eosts, make a total yearly 
expenditure of £920. | 

During the year 1906, the power expenses in con- 
nection with the steam plant amounted to £2,080, 
hence the saving due to the use of electricity amounts 
to £1,160 per annum. During the month of July the 
average consumption has been lowered to 2°8 units 
per trip instead of 3, so that this economy promises 
to increase rather than diminish. Some interesting 
calculations show that if rheostatic control had been 
adopted the consumption of energy during the start- 
ing and acceleration period would have been double 
the figures obtained by the present plan of voltage 
control, 


Transatlantic Wireless Telegraphy. The Amalgamated Radio- 
Telegraph Co. announce that considerable progress is being made 
with their arrangements for establishing a wireless telegraph 
service across the Atlantic. Their Trish station at Tralee is well 
forward, and it is anticipated that by the end of the present 
vear they will be in the position to transmit to a ship station 
on the other side of the Atlantic, pending the completion of the 
permanent Canadian station. 


The Strike at Salford.—The Secretary of the Manchester and 
Salford Trades Council announces that the dispute between the 
General Electric Co. and its emplovees at their Salford works 
(ELECTRICAL ENGINESRING, August 8th, p. 259), has been settled 
in favour of the men. 


The L.C.C. and its Tramway Employees.— The dissatisfaction 
which has been manifest amongst the tramway emplovees of the 
London County Council at the imposition of a fresh medical 
examination has been allaved by the withdrawal of the order 
until October, when the Council again meets. 
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SINGLE PHASE TRACTION ON THE NEW YORK, NEWHAVEN, AND 
HARTFORD RAILWAY 


HE new electric train service which was inaugurated re- 

cently on the New York, New Haven, and Hartford Rail- 
way includes portions of line which are worked"jointly by that 
railway and the New York Central and Hudson River Railway. 
It was, therefore, necessary for the rolling stock to be suitable 
for running over the lines of the latter railway. After much 
consideration, however, and largely with a view to the future 
electrification of longer sections of the line than at present 
equipped, it was decided to adopt the single-phase system with 
an overhead line pressure of 11,000 volts. The company has 
already worked several of its branch lines electrically, but it 
will be remembered that some trouble was experienced with the 
early type of third rail with which some portions of the system 
were equipped, which eventually led to the abandonment of the 
third-rail system on the line. The present single-phase equip- 
ment was carried out under the supervision of Mr. Calvert 
Townley, consulting engineer, and Mr. W. S. Murray, of the 
New Haven Company. | 

The overhead construction is of the catenary type. This 
_ system in the present instance consists of two steel cables of 
especially high strength, supported at intervals by steel bridge 
structures. The copper conductor is suspended below. the two 
supporting cables by means of hangers placed at frequent in- 
tervals. Whenever the cables pass over the steel supporting 
bridges they rest upon massive porcelain insulators, and at 
intervals heavy bridges are provided against which the cables 
are anchored by means of specially constructed strain insulators. 

The steel supporting bridges are of varying lengths so as to 
accommodate 4, 5, 6, or as many as 12, tracks, as the local 
conditions require, without the necessity of placing posts 
between tracks. These bridges are of a uniform design and 
consist of angle iron and lattice bar construction. The inter- 
mediate bridges are, of course, much lighter than the anchor 
bridges, which are used only at intervals of about two miles. 
The former have side posts of square cross section and com- 
paratively light construction. On the other hand, the anchor 
bridges have A-shaped posts and are made heavier, in order 
to withstand the strain of the cables. The anchor bridges are 
provided with automatic circuit-breakers, oy means of which 
the different sections may be isolated, and also the several 
parallel tracks separated from one another in case of accident 
to any one track. The anchor bridges also carry lightning arres- 
ters, shunt transformers for operating the circuit-breakers, 
together with foot walks, hand railings, lighting circuits, ana 
the wires and conduit for the auxiliary control circuits. 

The main conductors over the running tracks are paralleled 
throughout their entire length from Stamford to Woodlawn by 
two feeder wires. These feeders constitute auxiliaries to the 
main track conductors, and are connected with the latter at 
each anchor bridge through circuit-breakers. The office of the 
auxiliary feeders is to provide means for feeding around any 
one section in case it is cut out of service on account of some 
accident in that particular section. Provision is made on all 
of the bridges for carrying two separate feeder wires called 
"power feeders," which are connected to the third phase of 
the generating system, and are used for operating three-phase 
apparatus at certain intervals along the road. Provision is also 
made on the bridges for carrying two three-phase circuits, one 
circuit being supported on the top of each post at the end of 
the bridges. 

In laying out the bridges for the section from Woodlawn {о 
Stamford, it was found that the sharpest curvature was 3°. 
As this curvature will permit of stringing trolley wire in straight 
lines between points of support 150 ft. apart without deviating 
from the centre of the track more than 8j in. on each side, it 
was decided to place all bridges a fixed distance of 300 ft. apart, 
and on curves to provide guide poles from which pull-over wires 
are attached and secured to the catenary spans. By this means 
a minimum amount of overhead wiring was obtained, and the 
deviation from the centre of the track was maintained within 
safe limits for use in connection with the sliding pantagraph 
trolleys on the locomotives. 

The general appearance of the standard four-track inter- 
mediate bridge is shown in Figs. 1 and 2. As will be noted, 
it consists of two supporting side posts and a horizontal truss. 
Each supporting post is approximately 38 ft. long by 1 ft. 10 in. 
square. Each is composed of four 4-in. x 4in. x 7-16 in. 
angles secured together by 2}-in. x j-in. lacing bars. 

Each post rests upon a foundation which contains about 9 
cubic yards of concrete. Anchor bolts extend entirely through 


the concrete foundation and hold the base of the post to the 
foundation by means of heavy nuts. The cross truss is attached 
by means of bolts to the vertical posts, allowing a distance of 
25 ft. 4 in. from the lower side of the truss to the top of the 
rails. The truss is 4 ft. 6 in. deep from back to back of the 
upper and lower chord angles, which latter are placed 1 ft. 10 in. 
from back to back. The lacing bars of the upper chord are 
depressed below the upper surface of the chord angles, so that 
the latter are left free from rivets or other obstructions, 
thereby affording a ready means for attaching the insulators at 
any point. The lacing bars of the upper chord consist of flat 
straps, while the diagonals in the sides and bottom of the 
truss consist of angles. The upper chord angles are 34 in. x біп. 
x $ in., and the lower are 4 in. x 3j in. x 5-16 in. 

The extensions of the side posts above the trusses are utilised 
for supporting the feeder wires, which are carried upon angle 
iron cross arms bolted to the posts. The lower cross arm 
carries two insulators, upon the inner one of which is carried 
the auxiliary feeder. 'The upper cross arm is located 5 ft. 
above the lower one, and carries two wires of three-phase cir- 
cuit. The third wire of the three-phase circuit is carried upon 
a light vertical channel iron support which is not shown in the 
illustration. 
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In the calculation of these bridges very heavy weather condi- 
tions were assumed, and provision was made for clamping the 
catenary cables on the intermediate bridges so that they are 
obliged to partially withstand the longitudinal pull of the latter. 
It was assumed that the entire system of bridges and cables 
might become coated with sleet, and that this coating might 
be one-half inch in thickness around all surfaces. Under these 
conditions it was assumed that the wind pressure on the bridges 
and the catenary spans might be as high as 25 lb. per square 
foot. It was further assumed that the effective area of all 
round cables would be two-thirds of their projected areas. 

Each catenary cable is clamped to its supporting insulator 
on every intermediate bridge, and it was assumed that if one 
pair of cables should be broken the remaining cables would 
exert a balancing influence on the bridge. The truss, however, 
was made strong enough to prevent its buckling under the strain 
produced by the breakage of any pair of cables. 

Anchor bridges of especially heavy construction are placed 
every two miles, and against these bridges the catenary cables 
are anchored. Fig. 2 represents a transverse view of a standard 
four-track anchor bridge with the auxiliary apparatus mounted 
upon it. Signals are also mounted upon the bridge, the sema- 
phore blades being located below the truss so as to afford an 
unobstructed view to the engineer. The four-track anchor 
bridge consists of two A-shaped posts having a spread at the 
base of 15 ft. and a width at right angles to the track 
of about 2 ft. The main members of the posts consist of 
6-in. x 4in. x §-in. angles. These posts are also extended 
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above the truss in the manner shown in the illustration, for 
the purpose of carrying the feeder wires. The truss is bolted 
to the side posts, allowing a clearance above the rails to the 
lower side of the truss of 24 ft. 3 in. The truss is 4 ft. 6 in. 
deep by 5 ft. wide between the backs of the chord angles. The 
upper chords consist of 8-in. x 8-in. x 9-16 in. angles, and the 
lower chords consist of 4-in. x 3j-in. + 9-16 in. angles. 

. Fig. 3 shows the deck of an anchor bridge from which addi- 
tional details of the construction may be noted. А ladder is 
provided on one of the posts leading to a small platform at 
the end of the truss. This platform is provided with a hand- 
rail, and carries upon it a box containing an 11,000-volt low 
equivalent lightning arrester. A portal is provided in the end 
of the truss, by means of which the attendant may step on to 
the platform supported upon the lower chord of the truss. From 
this platform access is provided to the short ladders leading 
to the signal lanterns, and a second short ladder extending up 
to another platform supported upon the upper chord of the 
truss. This platform is surrounded by а hand-rail, which is 
also attached to the iron supporting frames of the circuit- 
breakers in such a manner that the attendant can in no way 
come in contact with the live parts of the circuit. At each end 
of the truss a 5-kw. 11,000-volt shunt transformer is provided, 
one of these being connected directly into a 'bus-bar which runs 


zl E 


3 12 264 p 9 
i 


an 
>” 


u AA. Б 


aa" 


ume :\ - 


ФФ: 


v 


around the outside of the circuit-breakers, 
ported upon porcelain insulators and 
to the upper chords of the truss. The other transformer is 
connected directly into one of the ''power"' feeders. As the 
‘‘power’’ feeder is connected to the third phase of the generat- 
ing system, this provides means for operating the switches in 
case of accident to the trolley section. The four-track anchor 
bridge is secured to concrete foundations by means of long 
anchor bolts and nuts. Each post rests upon two blocks of 
concrete, each block containing about 12 cubic yards of 
concrete. 

Each of the two catenary cables which support the copper 
trolley conductor consists of an extra high strength steel cable, 
9-16 in. in diameter, consisting of heavy strands. "This steel 
has an ultimate strength of about 200,000 1. per square in.. and 
each strand is heavily galvanised. The completed cable has an 
ultimate strength of 33,800 lb. These cables are strung between 
the bridges, with a sag at mean temperature of 6 ft. in a 
standard span of 300 ft. Owing to obstructions at certain places 
along the right of way, the spacing of the bridges is occasionally 
varied from the standard distance of 300 ft. In order to allow 
for this the cable is run out in long lengths and is pulled up 
to a uniform tension until the sag in the span of 300 ft. is 6 ft. 
The sag in the outer span is allowed to adjust itself, since the 
tension is the same. After being pulled up to the proper ten- 
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sion the catenary cables are anchored to the anchor bridges and 
are clamped to the insulators of the intermediate bridges. 

The insulators which support the catenary cables on the inter- 
mediate bridges consist of heavy porcelain insulators of the skirt 
type, which are 15 in. in diameter and about 7 in. high. "These 
insulators are cemented upon short lengths of double extra 
strong pipe, which in turn is held by means of U-bolts to a 
cast-iron yoke bolted to the upper chords of the truss. The 
catenary cable rests in a groove in the top of the porcelain, and 
is held by means of a malleable iron clamp fitted with U-bolts 
and placed one on cach side of the insulator. The head of the 
insulator is conical in shape, and is surrounded by means of a 
split malleable iron clamp and a lead packing. One notable 
feature of the construction is the arrangement of the clamp and 
the collar, which is such that in case oí the breakage of the 
messenger cable on one side of the insulator, the pull of the 
cable on the other side will cause the clamp to swing down- 
wards, thereby lowering the point of application of the pull of 
the cable, so that the porcelain is put in compression and there 
is no tendency to shear off the top of the porcelain, as is usually 
the case with porcelain line insulators. Each porcelain stands 
a shop test of 55,000 volts assembled. 

The insulators which are used for dead-ending the catenary 
cables at the anchor bridges are of special construction, and are 
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designed to stand a test of 50,000 volts and a working load of 
20,000 lb. They consist of a length of 2-in. extra heavy iron 
pipe, surrounded at its middle point by an iron collar. Out- 
side of this collar a long insulating tube, composed of especially 
hard and reliable insulating material, is pressed. A second 
collar surrounds this tube, into which a bolt is screwed, and to 
which the turn-buckle of the catenary cable is attached. The 
entire surface of the insulating tube and the inner and outer 
collars are then effectively sealed against moisture by means 
of a high-grade insulating compound applied by means of 
hydraulic pressure. The insulator thus made up is supported 
bv means of an iron yoke cast from iron hooks bolted to the 
upper chords of the anchor bridge truss. One of these insulators 
is provided in each catenary cable at each anchor bridge, thereby 
dividing the road up into separate sections between the anchor 
bridges. 

Midway between the supporting bridge and curves a guy pole 
is used on the outside of the curve, te which heavy strain 
insulators are attached. Pull-over wires are attached to this 
strain insulator and to the catenary cable and trolley wires of 
the insulator and to the catenary cable and trolley wires of 
the several tracks. At the points where tLe pull-over wires are 
attached to the catenary span a triangular hanger of heavy 
construction 15 provided. 

In order to enable any track to be discon- 
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nected from any other parallel track when the circuit-breakers 
ол the anchor bridges are open, insulating separators are pro- 
vided in the pull-over wires between the tracks. They consist 
of long rods of selected hickory thoroughly impregnated and 
fitted at the ends with malleable iron heads secured to the 
conically shaped heads of the rods by means of bolts. 

The trolley wire is supported every ten feet from the catenary 
cables by means of triangular trolley hangers of varying lengths. 
These hangers are so adjusted in length that the trolley wire 
is maintained in a horizontal position, it being 6 in. below the 
catenary cables at the middle point of the span. They consist 
of a pair of small drop forged steel jams, which engage with 
the grooves of the trolley wire and are clamped by means of a 
malleable iron Y, which is screwed down upon the threaded 
portions of the jams. The sides of the triangle are then 
screwed into the Y and are bolted to the messenger cable 
above. 

At each anchor bridge it is necessary to provide an insulator 
and a trolley wire, and this is accomplished by means of a 
piece of apparatus consisting of two bronze end castings, to 
which the ends of the trolley wire are bolted. Two parallel 
sections of impregnated hard-wood are fastened to these 
castings, and to these wooden strips are fastened renewable 
pieces of trolley wire in such a manner that the ends of these 
renewable pieces overlap one another. By this means it is 
possible for the sliding contact on the locomotive to pass from 
one section to the next without opening the circuit, this 
avoiding all flashing. The trolley wire consists of standard 
No. 0000 B & S gauge grooved copper. 

At a number of points along the road overhead bridges 
reduce the clearance above the tracks, and at these points 
special construction is used. 

The type of circuit-breaker which has been developed for this 
installation consists of a cast-iron framework adapted to be 
bolted to channel irons resting upon the upper chords of the 
anchor bridges. This framework carries an iron box provided 
with a hinged cover. This cover is arranged to fit tightly in 
place so as to exclude all rain and snow and be entirely 
weather-proof. The moving parts of the circuit-breaker are 
contained within this box, and are made especially strong and 
reliable in their operation. The terminals of the switch are 
brought out through specially constructed insulators mounted 
in an overhung portion of the box at the rear. Upon the tops 
of the insulatcrs are carried knife switch jaws, and there are 
corresponding jaws mounted on the upper ends of the circuit- 
breaker contacts. ‘Two switch blades are carried on insulating 
pillars fastened to the hinged cover of the box in such a manner 
that when the cover of the box is closed one terminal of the 
switch is connected to the bus-bars on the anchor bridge and 
the other is connected to the trolley wire. Arrangements are 
provided so that if the cover is opened the circuit-breaker will 
be automatically tripped so as to prevent any possibility of the 
attendant taking hold of live parts. 

The control wires for the closing magnets and the tripping 
coils are carried in iron conduit and lead-covered cable to the 
adjoining signal tower, where a switchboard panel is provided. 
This panel is fitted with switches so that any circuit-breaker 
may be tripped by hand or closed by the attendant in the 
signal tower. There is also a switch by means of which the 
attendant may connect either of the shunt transformers on the 
anchor bridge to the control circuit. 

The auxiliary feeders, which are supported on the inner 
insulators of the lower bracket arm on the bridges, are looped 
in to the bus-bars on each alternate anchor bridge. These 
connections are made through automatic circuit-breakers. On 
each anchor bridge one auxiliary feeder is broken by a strain 
insulator, and connections are made through circuit-breakers to 
the bus-bars. The other auxiliary feeder is carried directly 
though, and a single tap connection is made from the feeder 
through the circuit-breaker to the bus-bar. Upon the next 
bridge these conditions are reversed, so that each auxiliary 
feeder is divided into four-mile sections. 

Both rails of all tracks are bonded by means of No. 00C0 
compressed terminal flexible bonds placed round the fish plates. 
Wherever one track diverges from another a section insulator 
is inserted in the trolley wire. Insulators are inserted in the 
catenary cables supporting the diverging wire between parallel 
tracks. The diverging trolley wire is connected to the main 
wire by means of a frog of standard design, and in order to 
prevent the contact shoes on the locomotive from catching, 
deflector wires are placed in the angles between the two trolley 
wires. These deflectors are carried by yokes screwed to the 
trolley wires and to yokes at the ends tastened to the catenary 
hangers. These deflectors are raised at each end so that the 
collector’s shoe cannot catch ever them. 

The locomotives are shown in Figs. 4 and 5. The specifica- 


tions under which they were designed require that each of them 
shall be able to handle a 200-ton train in the most severe 
schedule on the present time-table, corresponding to the local 
express, which stops about every 22 miles and operates on a 
schedule speed of over 26 miles per hour. This service requires 
a maximum speed of about 45 miles per hour. The locomotive 
is also to haul this weight of train at 65 to 70 miles per hour 
and a 250-ton train at 60 miles per hour in the long runs. 
Three-hundred-ton, or even heavier, trains may also be handled 
on the long runs at reduced speeds. Heavy trains may be 
operated at high speeds by coupling two or more of the loco- 
motives together and operating them on the multiple-unit 
system. 

The design of the locomotives was largely dictated by certain 
requirements: (a) gearless motors having a flexible drive and 
with all the weight carried on springs were desired and finally 
adopted as the most desirable form, and (b) operation on 600 
volts direct-current necessitated the use of four motors in order 
that they might be operated in the usual series-parallel relation. 

The mechanical parts are built entirely of steel, their overall 
length is 36 ft. 4 in. over bumpers, and their weight is 
approximately 90 tons. 

The mechanical parts of the locomotive were built by the 
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Baldwin Locomotive Company from designs developed with the 
co-eperation of the Westinghouse Electric and Manufacturing 
Company and the New York, New Haven, and Hartford Rail- 
road Company engineers. 

The longitudinal members of the frame consist of deep plate 
girders reinforced at the top by channels and at the bottom by 
heavy angles and plates. To these frames are riveted plate 
cross members, one over each truck, forming the transoms for 
the transmission of weight to the centre pin. The transoms 
are further braced by gusset plates riveted to the bottom flanges 
of both sets of channels, which transmit the tractive power from 
the centre-pin to the side frames. The side girders are placed 
outside the wheels as low down as the wheels and drawhead 
will permit, and are braced and squared by substantial steel 
flooring plates which are riveted to the top flanges. The draw- 
bar effort is transmitted to the side frame through deep box 
girders joining the frames at the ends of the locomotive. 

The cab is built up on a framework of Z-bars which are 
riveted to the side girders. This whole design forms a very 
light but extremely strong construction, able not only to trans- 
mit large draw-bar pulls but to resist heavy shocks in bumping. 

The running gear consists of two trucks, each mounted on 
four 62 in. driving wheels. The trucks have side frames of 
cast steel, to which are bolted and riveted pressed steel bolsters 
which carry the centre plates. A very strong construction is 
secured without excessive weight by the use of bolsters 50 in. 
wide at the centre plate, and extended to nearly double that 
width at the ends which are bolted to the side frames. Centre 
bearings 18 in. in diameter transmit the tractive effort to the 


frame. The weight on the journal boxes is carried by semi- 
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elliptic springs. Under the ends of the equaliser bars are small 
spiral springs to assist in restoring equilibrium. The distance 
between truck centres is 14 ft. 6 in. | 

Mechanically considered, the inotors are of the gearless type, 
and interest in the equipment is naturally centred in the 
methods employed for suspending the motors and for trans- 
mitting the torque to the drivers. The hollow shaft of the 
armature is constructed in two halves. These two halves are 
alike and each is provided with an end disc from which project 
seven hollow pins. Each half is forced by\ hydraulic pressure 
into the ends of the hollow armature spider and is securely 
keyed in place. The armature and quills are mounted on the 
locomotive axle. The split housings at each end of the arma- 
ture carry the armature bearings, and are rigidly clamped to 
the outer field frame of the motor. 

The field structure of each motor is thus mechanically con- 
nected to its armature structure through two bearings, which 
insure that the armature will remain at all times concentric to 
the field poles. 'The journals, as explained, are formed on the 
hollow steel shaft of the armature, and the bearings are com- 
posed of split bronze shells which fit snugly into the field 
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convolution of the spring first touches the outer circumference 
and then passes inward. and gradually approaches the inner 
circumference, which is reached by the end of the second turn; 
it then gradually passes from the inner to the outer circum- 
ference, which latter is reached at the end of the fourth turn 
and so on to the end of the spring. Between the outer circum- 
ference of the spring and the inner circumference of the pocket 
is fitted a sheet-iron tube, and a similar tube is placed between 
the spring and the pin. These tubes and the spring form a unit 
which may be taken intact from the pocket when the outer 
end cap is removed. On account of their mechanical form and 
their position in the pockets these springs cannot be stretched 
beyond their elastic limit, and, since each pocket is provided 
with adequate lubrication, it is expected that they will with- 
stand the most severe wear and last indefinitely. They are 
capable of sustaining the whole weight of the motor, but they 
will normally be used solely for transmitting the torque to the 
drivers. Each pin contains a hollow space in which is placed 
an additional spring, which serves for receiving the end thrust 
of the rotor against the drivers. 

Having now fully discussed the method of attaching the 
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housing. The weight of the entire motor, therefore, may be 
carried by the armature shaft or by the field structure, according 
to the relative values of the upward pressures exerted on these 
members. 

The axle of the locomotive passes through the armature quill, 
and when actually concentric with it there is a clearance of 
about $ in. on all sides between the axle and the inside of the 
shaft. This allows a slight movement of the armature in 
respect to the axle required by the flexible suspension of the 
motor which is about to be described. 

On each end of the locomotive axle is mounted a 62-in. 
driving wheel, in the hub of which are formed seven circular 
pockets which contain helical springs for assisting in carrying 
the weight of the motor and for transmitting the torque from 
the armature. Into each of these pockets there projects one 
of the hollow pins on the end of the armature shaft. Each pin 
is surrounded by a spring placed between the outer circum- 
ference of the pin and the inner circumference of the pocket. 
This spring is arranged so as to tend to hold the pin concentric 
with the pocket, and it resists yieldingly to any gravitational 
or torsional force for a total movement of $ in. The spring is 
of unusual form; its turns are progressively eccentric. Thus 
an end view of the spring would show an inner radius and an 
outer radius differing from each other by 3 in. greater than the 
thickness of the stock from which the spring is built. The 


motor to the driving wheels, we will consider the method of 
carrying the weight of the motor from the truck and of resisting 
the backward torque of the field structure. This is accom- 
plished by providing a steel frame entirely distinct from the 
truck and pivoted from the journal boxes of each locomotive 
axle. From this frame the weight of the motor is carried by 
springs on which rest lugs of the field structure. The adjust- 
ment of the tension on these springs determines what portion 
of the weight of the motor is carried by them, and just how 
much weight is carried through the pins on the armature quill. 
Since the frame from which the motor is suspended is distinct 
from the truck the swinging of the locomotive can have no 
effect on the motor, and it would seem that it is not possible 
for the motor to deliver other than a cushioned blow to the 
rails. The backward torque of the field structure is trans- 
mitted to the truck through rods which permit a certain amount 
of vertical motion in the motor. 

The active armature winding is one of the well-known direct- 
current types. However, the winding is closed on itself and is 
not directly connected to the commutator, but is indirectly 
connected to it through the preventive leads which are a feature 
of the Westinghouse design of single-phase motor. The active 
armature winding consists of several coils per slot with one 
turn per coil. The coils are made of form wound strap and 
are inserted in the slots from the top. The slots are partially 
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closed at the top and fibre wedges are used for holding the coils 
in place in the body of the armature, while binding wires 
serve for supporting ends of the winding. 

There are several brushes per holder, and both the brushes 
and holders resemble closely those used for direct-current work. 
The brushes have a thickness of % in. and are pressed against 
ths commutator by means of a coiled spring. A flexible copper 
jumper or shunt is used for carrying the current to the brush. 
The major insulation between the holder and the framework 
of the motor is mica in the form of tubes which fit over studs 
which are riveted to the body of the holder. Over each mica 
tube is placed a short porcelain sleeve and a long metallic 
cartridge. 

A clamp serves for squeezing the cartridge tightly against 
the mica tube, and for retaining the brush holder in place on 
the framework of the motor. The porcelain sleeve furnishes 
ə certain amount of mechanical protection to the mica tube, and 
it aids: in insulating the holder from the frame, but its 
mechanical strength is not utilised in connecting the holder to 
the frame. 

The field winding, which is of the compensated type, is 
arranged in two circuits, namely, the main field coils, which 
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For direct-current work the two-motor units of each locomotive 
are connected in series at starting and in parallel at full speed, 
while for alternating-current work the two units are operated 
separately from the secondaries of the step-down transformers 
at variable voltage, so that they are practically joined in 
parallel at all times. Although during direct-current operation 
the familiar series-parallel method of control is employed, 
several unusual features have been introduced, so that the losses 
during acceleration are equally as small as, and perhaps smaller 
than, would be the case if there were complete series-paralleling 
of the four motors by the method used ordinarily by four-motor 
equipment. The motors, being of the compensated type, will 
run sparklessly with the fields weakened to any desired extent, 
and this condition is taken advantage of during the acceleration 
period before passing from the series to the parallel position. 
Thus there is eliminated a large portion of the loss which would 
take place in:the resistance if the motors were changed directly 
from the normal series position without resistance to the 
parallel position with the full resistance in circuit. Much of 
the lower part of the normal speed range in the parallel position 
is covered by the motors connected in series with shunted field 
coils. 


Dm pta $ 
„4% " op dT 


AANA E es 


Fic. 5.—LOCOMOTIVE WITH PANTAGRAPH COLLECTOR LOWERED, AND THIRD RAIL SHOES IN POSITION FOR USE. 


are placed around projecting poles on the field core and produce 
the active field flux, and the compensating field coils, which are 
placed in slots in the projecting pole faces and serve for 
opposing the armature magnetomotive force, and thus of 
neutralising the reactance of the armature. Each pole is pro- 
vided with a number of slots for containing the neutralising 
coils, which remain at all times electrically in series in the 
armature circuit, whether the machine is operated by direct- 
current or alternating current. The neutralising «oils are 
mechanically so arranged on the core that the active field coils 
can be removed without disturbing the other coils. Although 
during normal direct-current operation the field coils receive 
twice as much current per armature ampere as during alter- 
nating-current, and therefore, in effect, the coils of each motor 
are arranged in two groups which are placed in series for 
direct and in parallel for alternating current, the active field 
coils for each motor are in reality joined permanently in series 
and only two leads pass from the field frame for this purpose. 
Two motors are operated as a unit, and the separate field 
circuits of these motors are placed in series or in parallel as 
desired, according to the current used. 

As has been intimated above, the armatures on each truck, 
with their corresponding compensating field coils, are joined 
permanently in series and are operated at all times as a unit. 


The acceleration is extremely smooth, which condition is to 
be attributed partly to the facts just stated and partly to the 
fact that in passing from the series to the parallel connection 
the circuit to neither motor is opened, nor is either motor short- 
circuited. In the initial series position at starting, one motor 
unit is connected to the ground side and the other to the 
trolley side, with the resistance in series between them. In the 
final series position the resistance is out of circuit, and two 
units are in series across the line. If now there be connected in 
parallel with each motor unit a resistance of a value such that 
one-half of the line voltage will cause to flow through it a 
current equal in value to that passing through each motor, the 
two motor units will in effect be connected in parallel across 
the line, each unit having in series with it a resistance which 
absorbs one-half of the line voltage. Under this condition no 
current will flow directly through the m.ddle-voltage connec- 
tion between the two motor units, and this connection may be 
broken without changing the performance of the motors, after 
which the resistance in series with each motor may be decreased 
until the two units are directly in parallel across the line. 

Each running point for the motors is obtained from the 
transformers through a series of three preventive coils. "These 
preventive coils are essentially small step-down transformers hav- 
ing a transforming ratio of two to one. Two of the coils have 
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their outer terminals connected through unit switches to the 
transformer, and the third coil is connected permanently to the 
centre terminals of the other two, while its middle terminal 
supplies the current to the motors. It will be seen that the 
capacity of the unit switches on the transformer is only one- 
fourth what would be required were only one step used at a 
time. In shifting from one running point to another, the lower 
tap, or No. 1, would be opened, and connected to the next 


through the manually-operated oil switch to one terminal of the 
primary of each of the step-down transformers, the other ter- 
minals of which are effectively grounded to the locomotive 
frame. The motor circuits pass either from direct-current trol- 
ley, third-rail shoe, or the taps on the secondaries of the trans- 
formers to the unit switches and through the motors to the 
ground. The unit switches differ inappreciably from those used 
They are arranged in groups 


in ordinary direct-current work. 
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Fic. 6.—GENERAL VIEW 
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motors, 


higher tap, or No 
the circuit to the 
transfer of voltage. 

During alternating-current operation each motor unit is fed at 
variable voltage from the secondary of a step-down trans- 
former, there being two separate and distinct transformers on 
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for convenience, and the switches of each group have their mag- 
netic blow-out coils placed mechanically in the same line so 
that they assist one another in producing the blow-out flux. 
The locomotive may be controlled from either end by means 
of a master-controller. When the master-controller is in the 
off position, connections are so established that all circuit- 


each locomotive. There were two objects in using two rather breaker trips which, may be open may be closed by the simple 

than one main transformer: one was on account of the con- pressing of a small push-button on top of the controller. In 
Fic. 7.—Encixne Room, SHOWING TUuRBO-ALTERNATORS AND SWITCHEOARD GALLERY. 

venient disposal of the weight of the transformers on the loco- connection with the switch groups, cut-out switches are pro- 


motive; the second related to the increased reliability of ser- 
vice in case a transformer circuit should be disabled. The 
same master-controllers are used for alternating-current as for 


direct-current. Each switch used in the motor circuits is of the 
Westinghouse ''unit'"' type, operated by air under 80 lb. pres- 
sure, and controlled by an electro-magnet which receives current 
from a 20-volt storage battery. 

The high-potential circuits pass directly from the trolleys 


vided, so that either pair of motors may be cut out by simply 
rendering certain switches inoperative. 

There are two pantagraph bow trolleys for collecting the cur- 
rent from the 11,000-volt overhead conductor system. These are 
shown in Fig. 4 The upward pressure against the wire 18 
supplied by springs in the base of the pantagraph equipment. 
admitted to a cylinder when it is desired 
When the collector is in its lowest posi- 


Compressed air is 
to lower the collector. 
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tion a catch engages the mechanism and holds it in place. This 
can be released by means of an electro-pneumatically operated 
lever when compressed air is on hand, or it can be released 
manually if desired. The framework of tne pantagraph 
mechanism is built up of steel tubing, and the collector bow 1s 
a broad strip of soft copper. The collector mechanism 18 
mounted on massive moulded insulators bolted to the root of 
the locomc tive. 

For use over the New York Central portion of the route there 
have been provided both a second and lower overhead direct- 
current pantagraph trolley and a system of third-rail contact 
shoes. ‘Lhe direct-current trolley is of the eame general type 
as that used for the high-potential collectors, and it 1s mounted 
inmediately over the centre of the locomotive. There are two 
mechanically separate but electrically interconnected contact 
shoes on each side of each truck, making a total of eight shoes 
per locomotive. These shoes are designed for use with either 
an over-running or an under-running rail, and the mechanical 
pressure in each case is suoplied by springs. On account of the 
fact that no third rail will be used over the high-potential por- 
tion of the route, and the projecting shoes in their normal posi- 
tion would be liable to strike any small obstruction along the 
side-paths, a device is used for litting the contact shoes out of 
the way when the locomotive is using alternating current, as 
shown in Fig. 5. This device will be overated electro-pneu- 
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matically and will be automatic, so that when the alternating- 
current circuit is completed the shoes will be lifted from the 
rails. 

All of the controlling mechanism of the locomotive is placed 
within the cab. In addition to the various switch groups and 
the two main transformers referred to above, the cab contains 
two air compressors. The four main traction motors, the high- 
potential transformers, end the main circuit rheostats are 
cooled by air furnished at low pressure by means of two motor- 
driven centrifugal blowers, which draw air through openings in 
the cab. 

The initial single-phase electrification comprises that portion 
of the New York Division of the New York, New Haven, and 
Hartford Railroad extending from Stamford to the junction of 
the New York. New Haven, and Hartford Railroad with the 
New York Central Railroad at Woodlawn, a distance of 21 
miles. From Woodlawn to the Grand Central Station in New 
York City, the New Haven trains are operated over the tracks 
of the Harlem Division of the New York Central Railroad by 
the New Haven electric locomotives, using direct current from 
the New York Central’s third-rail electric equipment. The New 
Haven Company's rew power-house at Cos Cob furnishes single- 
phase current for the operation of electric trains over the New 
Haven Road, and is also designed to deliver three-phase current 
lo the Port Morris power-house of the New York Central to 
compensate for the energy required to operate the New Haven 
trains over the lines of the New York Central system. 


The power-house adjoins the main line on the bank of the 
Mianus River, about one mile from Long Island Sound. Coal 
can be delivered either by water or rail, and an unlimited amount 
of water is available for condensing purposes. By the erection 
of a dam in this river at a point about a mile up-stream from 
the power-house an abundant supply of exceptionally pure boiler 
feed water is also readily obtained. A view of the power-house 
is given in Fig. 6. 

The initial generating equipment of the power-house consists 
of three multipie-expansion parallel-flow Parsons steam turbines 
direct-connected to single-phase Westinghouse generators. Pro- 
vision has been made for the installation of a fourth unit of 
corresponding size. The turbines are rated at 4,500 brake horse- 
power each, and the generators at 5,000 kw. each, at 0°8 power 
factor when running at 1,500 r.p.m. 

As the requirements necessitated the generation of three- 
phase current for delivery to the New York Central system, as 
well as single-phase current, the generators are wound for three- 
phase current, but arranged for the delivery of both three-phase 
and single-phase current. The continuous overload capacity of 
the units is 50 per cent., and momentary overloads of 100 per 
cent. can be taken care of when working condensing. The 
generators are entirely enclosed by a casing, into which air 
is drawn through suitable ducts from a fresh air chamber under 
the switchboard gallery, and from which the air is discharged 
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SWITCHBOARD, 


through other ducts into the basement. ‘The excitation of the 
generator fields is provided for by two 125 kw. direct-current 
generators, direct connected to Westinghouse engines, and one 
inotor-driven exciter. Fig. 7 gives a general view of the engine- 
rooni. 

A separate condensing outfit is provided for each turbine, con- 
sisting of an Alberger three-phase counter-current surface con- 
denser, a two-stage dry air pump, a centrifugal circulating 
pump direct-connected to a Westinghouse engine, and a Monitor 
hot well pump, the speed of which is automatically controlled by 
a float. 

Condensing water for all the condensers is furnished by a 
single flume. А Gischarge flume parallels the intake flume 
under the turbine-room, and then diverging from it discharges 
the condensing water into the river. Each condenser is 1n- 
stalled directly beneath the corresponding turbine, and over the 
discharge flume, while the circulating pumps are located over 
the intake flume, thus making all the connections as short as 
possible. 

To prevent the rapid deterioration of the brass condenser 
tubes by the galvanic action which usually occurs where salt 
water is employed for condensing purposes, and which is often 
aggravated by stray currents passing through the water-pipes 
into the station, and from thence to the condensers and out 
through the pipes leading into the intake and discharge flumes, 
a motor generator set has been installed and, provided with 
suitable controlling apparatus for maintaining in each condenser 


300 


ELECTRICAL ENGINEERING 


AvGvsT 22, 1907. 


a counter electro-motive force slightly in excess of the electro- 
motive force due to the galvanic action and the stray currents. 

The initial installation consists of twelve 525 h.p. Babcock & 
Wilcox water-tube boilers. Provision is made for four addi- 
tional boilers to take care of the fourth turbo-generator unit 
when it is installed. These boilers are equipped with Roney 
mechanical stokers and Babcock & Wilcox superheaters, and 
deliver steam at 200 Ib. gauge-pressure and 125 deg. superheat. 
Three Green economisers are provided. 

After leaving the economisers, the flue gases pass through 
sheet-iron flues to a fan chamber over the centre of the boiler- 
room. Here four 14-ft. fans, direct connected to horizontal high- 
speed engines, deliver the flue gases to the stack, which is only 
of sufficient height to carry the gases away from the building 
The speed of the fans is adjusted to the demand on the boiler 
by automatic regulating valves controlling the fan engines. 

The main cables from each generator are run in the air- 
chamber under the turbine-room floor, up to the switchboard 
gallery, and thence through selector oil-circuit breakers down to 
the high-tension 'buses under the switchboard gallery. These 
circuit-breakers are electrically interlocked, so that the ‘buses 
cannot be paralleled. 

The two high-tension ‘buses, with their accompanying switch- 
ing equipment, are interchangeable, and are arranged so that each 
can be used separately : one supplying three-phase current to 
the Port Morris feeders, and the other supplying principally 
single-phase current for propulsion. Each 'bus is further divided 
by knife-switches into three sections, each end section containing 
generator leads and propulsion feeders, and the centre section 
containing the Port Morris feeders, so that in an emergency & 
still further sub-division can be eftected. 

When a 'bus section, or the entire 'bus, is used for supplying 
single-phase current, one phase is grounded directly to the track- 
rails through suitable switches; another phase supplies the out- 
going feeders, which are run in duplicate, connecting directly 
to the trollev, and which form the complete single-phase circuit ; 
the third phase is also connected to a feeder, which is carried 
along the line for the purpose of supplying power for local 
purposes, and completing the three-phase circuit along the line. 

Each conductor of the high-tension 'bus, consisting of two 
ó-in. x lin. copper bars, is enclosed in a separate masonry com> 
partment composed of pressed brick and soapstone, and is sup: 
ported on porcelain pillars and bushing projecting from the side 
wall of the compartment, the bushings providing for cable con- 
nections to the ‘bus. Removable glass doors are provided in the 
"bus compartments at small openings opposite all connections and 
supports. The connections between the ‘bus-bars and the circuit- 
breakers consist of insulated cable, and are carried up in separate 
brick septums on the back of the 'bus-bar and oil circuit-breaker 
structure. Each oil circuit-breaker can be disconnected from 
the ’bus and circuit by hook-type knife-switches placed on the 
rear of the structure. The feeder cables pass along the top 
of the circuit-breaker structure, thence to choke coils in the 
arrester gallery, and through special windows to the line. For 
normal operation of this station one set of "buses will supply the 
three-phase feeders leading to Port Morris, and the other set 
the single-phase propulsion feeders and the local three-phase 
circuits. The voltage of each high-tension ‘bus is maintained 
constant by a Tirrill regulator controlling the exciter field 
circuits. 

The main switchboard is made up of marble slabs carrying 
Westinghouse instruments and switching apparatus. It con- 
tains four genetator panels. three exciter panels, two panels for 
the Tirrill regulators, one load panel, one inclined station panel 
for the synchroscope, and A. C. voltmeters, and five panels for 
the apparatus controlling the outgoing feeder svstem and the 
local high-tension circuits. Each generator panel is equipped 
with instruments indicating the current per phase, the power 
factor, the indicated watts, and the field current. Receptacles 
are also provided on each generator panel for making connec- 
tions with the synchroscope and the voltmeters on the inclined 
panel. This panel contains the main field switch and rheostat 
handwheel, together with an electric governor controller for 
changing the speed of the generators from the switchboard gal- 
lery for synchronising. Тһе oil circuit-breakers between the 
generator and the 'buses are also electrically controlled from 
these panels. Totalising wattmeters are placed in the ‘bus 
sections in such a way as to register the total load of the genera- 
tors or of any group of feeders. Each feeder is equipped with 
an ammeter, overload relay, and controllers for its oil circuit- 
breakers. Coloured lights on the switchboard indicate the posi- 
tion of the circuit-breakers. 

For supplying power to the various motors throughout the 
station, duplicate sets of two transformers each are used. They 
are ‘Т’ connected, and supply three-phase current at 440 volts. 
For the control of the station circuits. a local service switch- 
board is installed containing apparatus for controlling the motor 


of а motor-driven exciter, the station lighting circuit, the power 
circuit, and the storage battery circuit. The storage battery, in 
the basement below the switchboard gallery, consists of 55 cells 
of 80 ampere hours’ capacity, and is used tor operating the con- 
trol circuits of the circuit-breakers and the switchboard signal 
lights. The battery is charged through a Cooper-Hewitt mercury 
rectifier taking current from the alternating-current lighting 
circuit. Cooper-Hewitt mercury arc. lamps are used for general 
illumination and incandescent lamps for restricted positions. 
Direct current tor these lamps is supplied by a motor generator 
delivering current at 115 volts. 


Electrical Fatalitv.—On the 15th inst. an inquest was held at 
Ashington on John Allan, aged 33, of Hirst. Deceased was a 
chargeman in the Bothal Yard Seam at Ashington, and went 
to attend to an electrically-driven pump. A cable was hanging 
from the roof, and deceased lifted the cable and immediately 
shouted. A fellow workman helped to release him, but he fell 
back dead. Thomas McKie, electrical engineer at the colliery, 
thought the accident was due to a leak from one core of the 
three-core cable. The indicators at the power-house showed no 
sign of leakage at the time. The jury returned a verdict of 
accidental death. and expressed their admiration for the manner 
in which the workmen endeavoured to revive the deceased. 


The Marconi Co. and the Canadian Government.—In connec- 
tion with the announcement that the Marconi Wireless Telegraph 
Company of Canada is taking legal proceedings against the 
Canadian Government, the Acting Minister of Marine, Mr. 
Templeman, has prepared a detailed reply to the company's alle- 
gations, which is summarised in 7'Ae Times of Saturday. Мг. 
‘Templeman states that the company applied for licences for three 
Canadian Pacific stations in British Columbia, but refused to 
accept the licences offered because they provided that the licencee 
should ‘‘transmit and receive messages by means of the licensed 
apparatus to and from any other station, or to and from any 
ship, without regard to the particular system ot wireless tele- 
graphy installed in such other station or such other ship, on 
equal terms, without favour or preference, whether as regards 
rates of charge, order of transmission, or otherwise." This 
ecndition had been made in anticipation of Great Britain's 
adhesion to the Berlin Conference. The Dominion De Forest 
Wireless Telegraph Company has accepted without question the 
licence objected to by the Marconi Company, for a Transatlantic 
wireless station on Grindstone Island, one of the Magdalen 
group near the mouth of the Gulf of St. Lawrence. The Marcont 
Company’s complaint that the Canadian Government unjustly 
withheld licences for the erection of wireless stations along the 
St. Lawrence, at Murray Bay, Tadousac, Three Rivers, and 
Montreal, is denied. 1t is admitted that there was unfortun- 
ately a delay of three or four weeks in opening the Government 
wireless station on the north shore of the St. Lawrence, but as 
the navigation season opened very late there were no ill conse- 
quences. There are 15 wireless stations, the Government's pro- 
perty, built and equipped by the Marconi Company. The 
Government paid for these stations, and also pavs to the com- 
pany, which maintains them under contract, a stipulated annual 
sum, in the interest of shipping. The company owns and oper- 
ates on its own account three stations—one at Glace Bay, one on 
Sable Island, and the other near Halifax, N.S. At the other 
side of the Dominion the Marconi Company takes exception to 
the installation of Government wireless stations cn the Pacific 
Coast. But it was deemed advisable that these should be owned 
and operated by the Government, chiefly because they were 
reqtired primarily as aids to navigation. As the Marconi 
Co. has always refused to communicate with any other systenr 
than its own, and as there are steamers on the Pacific, which 
will doubtless be increased by hundreds in a very short time, 
equipped with other systems, the Government could not allow 
the establishment of wireless stations unless thev were open to 
communication with any ship, irrespective of the svstem used 
o3 board. It was, therefore, decided that another system should 
be adopted, and that these stations should be owned and operated 
by the Government. ‘‘To put the whole question in a nutshell,” 
the Acting Minister says, ''the policy of the Government is that 
it will control wireless telegraphy in Canada. The policy of the 
Marconi people is that the Marconi Wireless Telegraph Co. will 
be the masters of the situation." In reply to this, the general 
manager of the Marconi Wireless Telegraph Co. in Canada, states 
that the company did not refuse to give inter-communication 
with other systems on the Pacific Coast. The company’s offer 
of inter-communication, on certain conditions, at first satisfied 
the Government, and negotiations continued for the erection of 
these stations from the date of our offer in July, 1€06, unti! 
recently, when the Government suddenly. without warning and 
without informing the company of their intention, purchased 
the apparatus required bv them in the United States, in dis- 
regard of the contract and the company's patents. Mr. Temple- 
man's statement is regarded bv the company as nothing more or 
less than a declaration of a despotic policy of confiscation. and 
an attempted justification for wiping it out of existence without 
compensation, on grounds which hava no foundation in fact. 
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LIVE STEAM FEED WATER HEATERS 


T will be remen.bered that Mr. G. Wilkinson, Chief Electrical 

Engineer to the Corporation of Harrogate, read a Paper on 
live steam heated feed water at last year’s Convention of the 
Incorporated Municipal Association at  Kingston-on- Thames. 
The results of a number of tests and experiments on the 
subject of live steam feed water heating were described, which 
pint to very considerable economies. rendered possible by heat- 
ing the feed water to a temperature approximating to that of the 
steam in the boiler. 

Since this Paper, Mr. Wilkinson has gone further into the 
subject and designed an improved form of live steam feed water 
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Fic. 1.—Secrion or FEED-WATER HEATER. 

A. Heating and De-aerating Box. B. Grid. C. Steam Breathing Pipes. D. Final 
Heating Plates. E. Testing Tank. F. Thermometer. G. Overflow Tank. 
H. Discharge Pipe. 

Arrows indicate Flow of Water. 


heater, of which we are able to give some particulars. Fig. 1 
gives a section showing the principal parts of the new form of 
heater, and in Fig. 2 it is shown fixed in place in a water-tube 
boiler, but it must be understood that it is equally well applic- 
able to all other classes of boiler. 

The apparatus consists of the following parts :—A de-aerating 
chamber fixed at the highest position within the boiler, into 
Which the feed water is delivered ; a number of dishes and plates, 
fixed alternately, over which the feed water gravitates to a 
receiving chamber below. These are built round a vertical 
hydraulic tube passing through the shell of the boiler. This 
tube is open at its upper, and closed at its lower, end. A little 
mercury is poured down the tube to facilitate the transmission 
of heat to a thermometer whith iscinserted. therein. ‘This ther- 
mometer gives the temperature of the feed water at the point 
Where it flows into the water space of the boiler. A tank and 
dip pipe are fixed below the receiving chamber, and serve to 
convey the feed water at steam temperature to the bottom of the 
boiler, near the ‘‘blow-off’’ valve. А small pipe connecting the 
*aerating chamber to an air valve outside the boiler com- 
pletes the equipment. The heater is easily fixed, is cleaned in a 
few minutes, and when installed, incurs practically no upkeep 
expenses, 

The main function of the apparatus is to deliver feed water 
at the full ebullition temperature at the bottom of the boiler, 
thereby greatly accelerating circulation, and relieving the boiler 
Plates from undue strain. It also appears to induce the de- 
struction of the affinity between the various minerals which go to 
orm scale within the boiler, and removes the gases from the 
feed water, which are so destructive to the boiler plates. 

he increase in the effective ebullition area within the boiler 
às a favourable effect on both the efficiency and the output 
of the boiler plant. It also has the effect of depositing the 
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scale-forming ingredients over and around the blow-off cock, 
whence they are removed when the boiler is blown off, so that 
a clean and eflicient boiler is maintained throughout its period 
of work. The fact that steam is delivered from the boiler free 
from air and gas improves the vacuum in the condenser and 
therefore the efliciency of the engines. 

It will be seen that the chief characteristic of the apparatus 
is its simplicity, and an accurate registering of the temperature 
of the feed to the bottom of the boiler. It is claimed to be the 
only apparatus in the market that raises the water to full 
temperature.of the steam. As a matter of fact, with heaters of 
adequate size, it is found that the water is raised above the 
temperature of the steam which heats it. This point may appear 
at first sight somewhat surprising, but has been checked by 
independent observations of users of the apparatus by inserting 
a second thermometer into the steam space. The report of these 
tests states that there is no doubt that on more than one occasion 
when testing the feed water heater with water from the econo- 
misers, the temperature of the water exceeded the temperature of 
the steam in the boiler under test by as much as 59 F. In 
order to make sure that there was no mistake on this point, the 
position of the two thermometers upon which the readings were 
being taken was reversed, but the readings still remained as 
above mentioned. The working pressure in this boiler is 1501Ь. 
per square inch. 

The higher the boiler pressure the greater the superheat in 
the water leaving the heater. Careful tests have shown that the 
last 10° F. bringing the water up to steam temperature are worth 
more than 50? F. at any other part of the temperature scale, as the 
curve of efficiency rises rapidly when steam temperature is ap- 
proached. In some cases, since the heaters have been introduced, 
the evaporation with low-grade fuel has been improved from 
63lb. to 8lb. water evaporated per lb. of coal. 

The apparatus may be used with almost any type of boiler. 
Two special double-ended studs are screwed into the boiler shell, 
one in rear of the other; externally these studs carry the ther- 
mometer tube fixing, and internally they carry the heater. The 
de-aerating chamber of the heater is finished with a boss of the 
same contour as the boiler shell, and it is bored to receive the 
two studs and secured to same by nuts. A centre hole is drilled 
in the boiler shell midway between the fixing studs fov the 
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Fic. 2.—HEATER APPLIED TO WATER-TUBE BOILER. 


reception of the thermometer tube, which is fixed to the studs 
by means of a narrow yoke piece. The feed check valve is con- 
nected by an internal pipe to the heater, terminating at the 
oval flange on the de-aerating box. It is important that this 
pipe be arranged to rise gradually and continuously from the 
feed check valve to the heater, and that its connections be made 
water-tight. A light down-take pipe is supplied, which is bolted 
to the bottom flange of the heater. 

In the case of Lancashire, marine, and similar shell boilers, a 
galvanised iron extension bend should be bolted on to the oval 
flange provided at the bottom end of the down-take pipe, and it 
should terminate in the immediate proximity of the blow-off 
block. This ensures deposit of the crystallised lime and sedi- 
ment in such a position that when the boiler is blown off it is 
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scoured out. This down-take extension must be supported on 
the bottom of boiler to prevent side strain upon the heater. 

In water-tube boilers of the Babcock and Wilcox type, a short 
extension tube is provided with the heater, which serves to 
convey the water to the lower part of the steam drum, beneath 
the water level. A shallow baffle plate must be fixed across the 
steam drum immediately in the rear of the delivery pipe of the 
heater. This forms a pocket which retains the lime and other 
deposit thrown down by the heater, and prevents it mixing with 
the water circulating through the water-tubes. In the ‘‘Stirling’”’ 
type the delivery pipe terminates in the regulation distribution 
trough, located at the side of the steam drum. 

The thermometer tube is filled to the depth of about an inch 
with mercury, to facilitate the passage of heat to the thermo- 
meter bulb. The weight of the standard heater is approximately 
53 cwts. 

The table below gives the results of some tests with and without 
the heater. The boiler upon which these tests were made had 
been continuously under steam for four months: the fires were 
lit on December 16th, 1906, and the tests made on April 24th, 
1907. To secure regularity of steam pressure, the supply valves 
on the boiler were kept “blowing off." The work done by the 
boiler in each test was taken up electrically and metered. By 
varying the loads at the switchboard, the '' blowing off" was kept 
fairly regular. 


Economiser EILconomiser Difference 
with without  infavourof 
heater. heater. heater. 

1. Duration of test 8 hrs. 3 hrs 
2. Coal burnt per hour 888 Ib. 844 Ib 
3. Coal burnt per hour per 

sq. ft. of grate area... Zork: 4: 24°82 ,, 
4. Water evaporated per hr. 8,824 7,425 ,, 
5. Water evaporated per hr. 

per sq. ft. of heating sur- 

HOO ан ues wa - 802 ., 6°75 Da Ib. 
6. Water evaporated per Ib. 

OL GOGL „2. sai. xe 9°93 ,, 8°79 ,, EIE 
7. Equivalent evaporation 

from and at212° F. ... 12 z 10:64 , 1:36 
8. Absolute steam pressure 

AVGYERO as e abc Od Ow 155'9., 
9. Temp. of steam at above 

pressure by thermometer 363° F. 364° F. 
10. Feed temp. from econo- 

miser ока care Ms 256° Е. 246° Е. 
1l. Feed temp. due to steam 

feed heater "e 363° F. | 
19. Combined efficiency of 

plaut, including super- 

heater 84:58 14-73 X 10:4 


14,200 | 


2 (Calor TA f 14,200 ү | 
13. Calorific value of coal | B.Th.U. | 


V POs J 


The gain obtained by the use of the heater may be sum- 
marised as follows: Increased evaporation per lb. of coal, 12°9 
per cent.; saving in coal, making no extra allowance for a 
continuously clean and eflicient boiler, 11°4 per cent. 

Buenos Aires Tramways.—7'he Review of the River Plate 
reports that the threatened legal conflict over a question of 
jurisdiction arising out of the granting of tramway concessions 
within the boundaries of the City of Buenos Aires by the 
National Government and the Municipality, has been settled out 
of court. A few years ago the National Government granted 
the Gandolfo concession, subsequently passed to the Port and 
City of Buenos Aires Tramway Company, the routes of which 
included Calle Pedro Mendoza. When the purchasing company 
proceeded to lay down its rails a difficulty was met with in 
Calle Pedro Mendoza, where the  Anglo-Argentine Tramway 
Company already possessed a track under a municipal conces- 
sion granted in 1870. Тһе National Government notified the 
Anglo-Argentine that the rails must be removed, and failing 
compliance judicial orders were issued for taking them up, which 
orders were suspended on instructions from the superior court 
pending a hearing of the case. At the instigation of the Minis- 
ter for Finance, an arrangement has now been effected between 
the parties to the dispute. The Anglo-Argentine agrees to sell 
the Calle Pedro Mendoza section to the Port and City Tram- 
way Company for £20,000 sterling. Both companies are to have 
common use of the streets at the extremes of the two Darsenas 
and Barracas Bridge, and the cases to be withdrawn from the 
courts forthwith. 


POWER DISTRIBUTION BOARDS 


HE accompanying illustrations show one or two types of 
iron-clad power distribution bcards and fuses which have 
recently been introduced by Messrs. Parmiter Hope & Sugden, 
of Manchester. They are particularly designed for heavy work 


Fro. 1.—DovsaLE-PoLE Four-way WATERTIGHT Distrisution Вох. 


and for use under rough ccnditions, and in the larger size 
especially are suitable for main distributing boards for all 
the motor circuits in a works. 

In order to fulfil these requirements, the boards are made 


Fic. 2.—Larcer Tyre or PorRceLtaAin Tupe Ftse. 


entirely water-tight and gas-tight. This is done by using 
a rubber ring round the lid, and a special form of sealing 
trough for sealing the cables. It should also be noticed that 
an exceptional amount of clear space is allowed around all 
the live parts of the case. The insulation of these boards is 


Fic. 3.—SINGLE-POLE FUSE IN WATERTIGHT CASE. 


guaranteed to be at least 5 megohms, but we are informed 
that, as a rule, 50 megohms may be relied upon. Fig. 1 shows 
one of the smaller boards of this type. This form is made 
up to ten ways for currents from 5 to 250 amperes single, 
double, or three pcle. The fuses have a 4-in. break. 
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Amore substantial form is also made with fuses of 5j-in. clear 
break. One of these fuses is shown separately in Fig. 2. The 
firm are prepared to guarantee that these fuses are unbreak- 
able when tested on a dead short circuit at 600 volts. The 
china is of a spécial quality. The metallic ends are fixed to 
the china by special cement, which is claimed to be unaffected 
b; heat or moisture. 

Fig. 5 shows a single fuse of this type in a cast-iron case. 
This may. be said to consist of a section of the standard power 
board made up in a single-pole case. The general construction 
of these iron-clad fuses is exactly the same as for the power 
boards, and the fuse handles are interchangeable with them. 

Many bad tests on power installations are due to leakage in 
the iron-clad switches or fuse-boards. Special care has been 
taken, therefore, to minimise all possibility of such leakage. 
The contacts consist of phosphor bronze clips built up in solid 
brass shoes. All the parts are pinned, and it is impossible 
for any of them to come loose. The metal parts are very 
massive. Special attention has been given to the question of 
wiring these boards, which is Generally a difficulty, with the 
result that they can be erected and connected up with 
a very small expenditure of labour. They are all front con- 
nected; the slate bases are mounted on insulated pillars, and 
can be. quickly withdrawn from the front 
of the case. Further than this, all the 
sweating sockets are made to clear the 
entrance holes, so that the cables can be 
ut in after the boards are fixed. The 
ases are of enamelled slate, carried on 
bushed collars, and a strong insulating 
fillet is fixed between the poles. 


Large Projected Station in Buenos 
Aires..—T'he Compania Alemana Trans- 
atlantica de Electricidad, Buenos Aires, 
who own several small stations for supply- 
ing light, power, and tramways in Buenos 
Aires, have decided, for the sake of 
economy, to erect one large generating 
station, and to shut down the existing 
power stations, converting them into 
transformer and reserve stations. The 
new station is to be situated on an arm 
of the dock Sud, outside the boundaries 
of the city. An arrangement has been 
made with the Great Southern Railway to 
dredge a branch of the dock Sud so as to 
admit of ocean colliers coming alongside 
the company's wharf. The capacity of 
the new station is to be approximately 
95,000 kilowatts. Each of the five bays 
of the boiler-house will contain twelve 
Babcock & Wilcox marine-type boilers. 
These bays will be at right angles to the 
dock, and will be fitted with overhead 
bunkers. The coal-conveying equipment 
will be very complete. ‘The turbine-house 
wil run across the end of the boiler- 
house, with a special intermediate bay, 
which will be necessary to the plant, and 
the switchboard-room will be built on the 
other side of the turbine-house. The 
buildings will be of steel and concrete. 
Condensing water will be drawn from the 
dock and carried by means of an under- 
ground tunnel underneath the dock, 
and discharged into the River Plate, about one mile awav. 
Between each  boiler-house and іп the centre will be 
placed the chimneys, six in number. The boilers will 
be of the Babcock & Wilcox patent water-tube marine type, 
each with a total heating surface of 5,233 sq. ft., and fitted with 
Superheaters. In order to facilitate the unloading of the 
machinery from the steamers, and as various parts will be of 
great weight and size, the Compania Alemana have been sup- 
plied by Messrs. Babcock & Wilcox, Ltd., with a floating pon- 
toon equipped with shear legs, so that a weight of 60 tons can 
he lifted out of the ship’s hold, and either placed in barges along- 
side or carried upon the shear legs of the pontoon itself. The 
pontoon. is equipped with steam windlasses for mooring and 
Warping operations. The hind leg of the shear has an inward 
and outward travel, mechanically operated so that the weight 
to be lifted can come on board on the pontoon or the shes“ 
leg can be projected over any ship's hold. 


Through Booking on Tube Railways. Vor the first time in its 
history, the Central London Railway has arranged a system of 
through booking with another railway. Such an arrangement 
has been concluded with the Charing Cross, Euston, and Ham»- 
stead Railway. i | 


SMALL LIGHTING SET 


MONGST the exhibits at the Lincoln Show, briefly touched 
rover in our issue of July 4th, was an oil engine direct 
coupled to a dynamo, and shown by The Heatley-Gresham 
Engineering Co., of Letchworth. The set is shown in the 
accompanying figure. This plant is of interest as it embodies 
a genuine attempt to supply a small reliable lighting set which 
can be operated by ordinary paraffin. Direct-coupled engines 
and dynamos actuated by potui Бау be had in plenty, but we 
cannot think that this method of generating electric current will 
obtain any considerable vogue owing to the cost of that fuel. 

These engines, which are made in 2, 3, 6, and 12 h.p. standard 
sizes, are identical in their general design, excepting that the 
two largest powers have two and four cylinders respectively. 
The simplicity of the arrangement is well brought out in the 
illustration, from which it will be noted that the engine is 
completely enclosed. "The large crank case cover can be quickly 
removed, giving easy access to the piston and connecting rod, 
the lubrication is automatic, but not on the ''splash "' principle, 
oil being led to all parts requiring it. The crank case is con- 
tinued downwards to form a massive base of large area, and a 


bracket is cast on the top to carry the oil tank. No oil pump 


is needed, as the oil can gravitate down to the cylinder, which 
is horizentally placed below the tank. The inlet and exhaust 
valves are very accessible, and being placed vertically above 
each other they can be removed in a few seconds by loosening 
a single nut. A very efficient. vaporiser is fitted, a portion of 
the exhaust gases being used to heat it. When starting up, 
either this vaporiser must be heated by a lamp or the engine 
must be run on petrol for about three mintues, when the supply 
can be changed over to paraffin without affecting the continuous 
running. Under no conditions do the valves tend to become 
foul, and one of these engines has been running daily for 
nearly three years, havirg only been cleaned once during that 
period. The crank shaft and valves are made of nickel steel, 
the workmanship being of the highest order. Steady running 
is a prominent feature of these plants, and is due to careful 
balancing of the engines, the heavy fly-wheels and the very 
sensitive gcvernors provided. Maintenance costs are very low. 
the lubricating oil being used over and over again with only a 
small daily replenishment, and the consumption of the 
commonest parattin may be taken at about $ pint per b.h.p. 
hour for all sizes. The dynamo may be driven by belt if 
desired, but the direct-coupled set is naturally more efficient 
and reliable, advantages which, in the opinion of many 
engineers, more than outweigh the lower first cost of the belt 
transmission. 
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A NEW BRANCH SWITCH 


\ \ 7 E have had occasion more than once to refer to various 

forms of switches for controlling lamps from several points, 
dealing with groups of lamps and other similar purposes, which 
have been brought out from time to time by Messrs. A. P. 
Lundberg. The accompanying illustration shows the latest piece 
of apparatus of this type to be introduced by the firm under 
the rame of the ‘‘Marvel’’ switch. In this switch a rocking 
contact bar of insulating material, on each side of which are 
arranged five contact studs suitably interconnected, is moved 
between a set of springy contacts, also five in number, 
attached. to pillars supported on the porcelain base. The 
connections of the contacts on the rocking bar can be 
arranged in a variety of ways, according to the purpose for 
which the switch is required. There are three definite positions 
for the lever knob, in each of which it is securely locked, so 
that there is no chance of it being released by vibration. The 


| | PATENT 
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'"MARvEL" Switch with Cover REMOVED. 


movement is extremely simple, and only one spring is employed 
in the locking device. The switch is suitable for a large number 
of applications, and should find a considerable field of useful- 
ness in hospitals, railway hotels, and on board ship, as well as 
for a variety of domestic purposes. For example, in a hotel 
bedroom, either of two lamps may be lighted or extinguished 
from either of two switches, without the possibility of both 
being in use together, or the same principle may be applied to 
the control of two-filament lamps alternatively from more than 
one point. In another arrangement the three positions of the 
switch may represent one circuit alone, two circuits in parallel, 
and ‘‘off,’’ either of two switches as before being used. 
Further modifications enable Jamps to be put in series or parallel 
when required. These are, however, only examples of a long 
series of combinations that are possible. 


AN AMERICAN SPECIFICATION FOR STREET 


LIGHTING 


AHE following specification relating to street light- 
ing, which was embodied in a report of a Com- 
mittee, and presented to the recent Convention of the 
National Electric Light Association at Washington, 
may be of interest in view of recent opinions which 
have been expressed on the subject of the measurement 
of street illumination. The Committee consisted of 
Messrs. Dudley Tarrand, A. E. Kenelly, C. P. Stein- 
mentz, L. A. Furguson, and P. Spencer. 

(1) Under ordinary conditions of street arc lighting, with 
lamps spaced 200 to 600 ft. apart, specifications for street 
lamps should define the mean illumination thrown by the 
individual lamp, in position in the street, as measured at the 
height of the observer's eye, and perpendicular to the rays, at 
some point not less than 200 nor more than 300 ft. distant, 
along a level street, from a position immediately below the 
lamp, with all extraneous light screened off, and with no 
reflection from surrounding objects not forming part of the 
lamp equipment. 

(The reason for leaving the horizontal distance flexible along 
the street within the range between 200 and 300 ft., is that a 
definitely specified distance, such as 250 ft., might be unsuit- 
able for the purpose of the measurement. Within the hori- 
zontal distance in excess of 200 ft., the distance correction for 
the height of the lamp above the observer's eye is ordinarily 
unimportant.) 

(2) When using smaller units. of light, such as series incan- 
descent lamps spaced shorter distances apart, a correspondingly 
shorter distance from the lamp should be chosen in measuring 
the illumination. 

(3) The lamp contracted for should give a mean normal illu- 
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mination at the test point (selected as in Sections 1 and 2) not 
less than the illumination given by the stationary standard 
incandescent lamp of 16 candle-power at 1-x of the distance. 
The said standard incandescent lamp should be a standardised 
seasoned lamp, having a determined candle-power in a fixed 
direction. 

(4) When the lamp tested fluctuates in intensity, a number 
of observations of the maximum normal illumination should be 
made at a distance of not less than 200 ft. horizontally from 
beneath. the lamp, and the average of these measurements 
should be taken as the average maximum illumination. A 
similar number of observations of the minimum normal illumina- 
tion should be made, the average of which should be taken as 
the average minimum illumination. The arithmetical mean of 
the said average maximum and minimum illuminations should 
be taken as the mean normal illumination called for in Section 1. 

(When a reading distance instrument is used for measuring 
the mean normal illumination at specified horizontal range, the 
average of a number of maximum distances at which a certain 
size of print can be distinguished may be called the average 
maximum distance, and the average of a similar number of 
minimum distances the average minimum distance. From these, 
the mean distance at which an illumination is cast normally, 
sufficient for distinguishing that size of print, can be determined. 
This mean distance must lie within the 200-300 ft. horizontal 
range specified in Section 1. In most cases the arithmetical 
mean of the average maximum and average minimum d:stances 
may be taken as the said mean distance with an accuracy svfli- 
cient for practical purposes. The illumination needed for dis- 
tinguishing the size of print may be determined for each par- 
ticular observer from measurements of the reading distance with 
the standard incandescent lamp referred to in Section 3. When 
a portable photometer is used at a fixed horizontal distance, 
such as 250 ft.. the mean normal illumination of a fluctuating 
lamp may be obtained by taking the average of not less than 
50 observations at intervals ot not less than one-half minute.) 

(5) A reasonable number of lamps covered by the contract 
should be tested. 

(6) For measuring the mean normal illumination of a lamp, 
comparison with the standard incandescent lamp may be made 
either with a suitable portable photometer, or with a reading 
distance instrument, such as the so-called huminometer. 

(7) The unobstructed mean normal illumination must not be 
less at shorter distances than at the point of test. 

(8) An approximate list of the mean normal illuminations 
thrown by street lamps of standard manufacture, at horizontal 
distances within the 200-300-ft. range, hung approximately 20 ít. 
above the level of the observer's eye, is given in a table which 
accompanies the report. 


Electrical Equipment at South Durham Collieries.—A large 
electrical installation has been carried out at an important group 
of Messrs. Bolckow, Vaughan, & Company's collieries in South 
Durham. At the Binchester, Auckland Park, and at Newfield 
Collieries three power stations have been completed by the Elec- 
trical Company, Ltd., of Charing Cross Road, W.C. Each group 
of pits has its own central generating station, at which steam 
at 150 lb. pressure is obtained from boilers fired with coke-oven 
gas. The three stations named contain in all seven sets, each 
consisting of a three-phase generator for an output of 200 kw. 
at 2,400 volts at a periodicity of 60 cycles, with belt-driven ex- 
citers. They are driven by Messrs. Willan's ‘‘central valve” 
engines running at 360 r.p.m. Three sets have been installed at 
Auckland Park, two at Newfield, and two at Binchester Colliery. 
The Binchester Colliery station chiefly supplies power for use on 
haulage gears, whilst also a small winder and electrically-driven 
fans are here at work. The Auckland Park Colliery generating 
station supplies power for haulages, and also the pumping plant 
at the Shildon Lodge Colliery, some 3,000 yards distant; whilst 
a considerable amount of power is also used for driving fans 
and motors in connection with screening plant. The station 
also supplies power for the Black Boy Colliery. The equipment 
at Auckland Park station consists of two centrifugal pumps, one 
delivering 1,200 gallons against a head of 495 feet, and the 
other delivering 700 gallons against a head of 565 feet. One of 
these pumps, which is in the Brockwell seam level, pumps water 
to the Harvey seam level, from whence the water is pumped to 
the surface by the larger pump, both of which are driven by 
motors having a voltage of 2,400. The power from the Newfield 
Colliery station is almost entirely utilised for pumping, and here 
two 200 kw. sets have been installed, furnishing power to three 
pumps, two of which deliver 1,500 gallons per minute against 
a head of 230 feet, whilst the third deals with 500 gallons against 
a head of 230 feet. The pumps are of the “centrifugal” type 
supplied by Messrs. Sulzer Brothers. The b.h.p. taken by the 
large pumps is 165, and that by the smaller pump 166, the 
motors which run at 1.160 r.p.m. being direct coupled to the 
pumps, as previously mentioned. Electrically-driven fans are 
also in use at the Newfield Colliery. 
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SPRING FUSES 


PATENT specification describing a type of 

spring fuse was published by the Patent Office 
last Thursday. The patentee is J. W. TURNER, of 
Huddersfield, and the number of the patent is 26,454 
of 1906. The specification reads as follows :— 


In fuse-boxes such as those commonly used in town electric 
stations and in cther positions where a current of high voltage 
is employed, it is well known that the blowing off of a fuse 
is able to set up a large arc, and the sudden expansion of the 
intensely heated gases within the box to violently drive out the 
casing of the box in minute fragments. Such exvlosions are 
dangerous to the men working in the immediate vicinity of 
the fuse-box, and often cause damage to property; and the 
explosion may recur immediately on the introduction of a new 
tuse-box. Ordinary spring fuses, though partially suc essiul 
in reducing the danger consequent on such explosions, are nct 
entirely satisfactory, in that they do not provide for the in- 
sulation cf the broken ends; consequently various types of 
spring fuses have been made in which the broken ends of the 
fuse are drawn through sand or other insulating material by 
the action of a spring cr sorings, and it is to a fuse of such a 
type that the present invention relates. 

In a fuse-box constructed according to my invention the 
fuse-holders may be connected by flexible cables to the ter- 
minals of the bcx, and the springs may be held in tension by 
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‘rossbars cutside the body of the box. The upper fuse-holder 
is normally held at the bottom of a pcreclain cr other cup or 
inverted cone, the fuse-wire passing through a small hole in 
the bottom of the said cup. A marble or glass ball normally 
tests near the top of the said cup, and at the side of the 
tuse-holder, and the space between the hclder and the cup is 
partially filled with coarse sand cr other locse cr unstable in- 
sulating material. Below this cup is a similar cup through 
which the fuse passes, sand or the like and a glass ball or the 
like being also contained in this cup. The box may be closed 
by a perforated lid retained in pcsiticn by a svitable spring 
dip. In order that the said inverticn nay be clearly under- 
stood, I will now refer to the acccmpanying drawing, wherein 
the terminals are represented at f and y. Cups A ahd i of 
glass, porcelain, mica, or other insulating material, are sup- 
ported in grcoves in the body a, the lid v having similar 
grcoves so as to fit over the edges cf the cups. The uprer 
fuse-holder rests in the cnp A, and the small fuse-wire passes 
through the cup ; to the lower fuse-hclder /. The fuse-holders 
are connected by springs m to crossbars, and are connected by 
flexible cables y to the terminals f, g, in order that no current 
may be passed through the sorings. 

In each of the cups is a marble cr glass ball x, and small 
Washers cf mica cr cther suitable material may surround the 
tuse so as to seal the heles in the bcttoms of the said cups 
through which the fuse passes, permitting such holes to be 
made larger than wculd ctherwise be the case. At each end of 
the fuse-box may be a lining of plaster of paris, in which is 
embedded a brass collar, which may be screw-threaded or cor- 


rugated, and the bcdy of the box a similarly corrugated, to - 
ensure adhesion of the cement between the parts. The tension 
ct the springs may be regulated by a wing-nut outside each 
crossbar. 

On the breaking or melting of the fuse the upper spring m 
instantly draws the upper holder cut of its cup Л, the sand 
or a portion thereof runs through the hole in the cup, and the 
marble drops on to the said hole and seals it; the sand runs 
cut cf the lower cup i, which is in like manner sealed by the 
second marble; and the lower spring and lower fuse-holder 
drop (cr are thrown by the spring) out of the box to the 
extent permitted by the flexible cable ccnneeting that fuse- 
holder to the box terminal g: In practice it is usually found 
that the upper fuse-holder is also thrown out at the open 
tcp of the fuse-box by the spring m. The broken ends of the 
fuse are thus drawn through sand, and much of the heat 
evclved may be used up in fusing the sand. It will thereby 
be practically impossible fcr an are of any size to be formed: 
and any hot gases resulting from the mclting of the fuse can 
readily escape between the two «ups and through the per- 
fcrations in the lid. 


The claims are as follows :— 

1. In connecticn with fuses for electrical work, of the type 
in which the broken ends of the fuse are drawn threugh in- 
sulating material by the action of a spring or springs, the 
arrangement of the two fuse-holders in such manner that upon 
the breaking or n.eltinz of the fuse, one or both of such fuse- 
holders may be thrown out of the fuse-box by the said spring 
or springs, substantially as described, 

2. In connection with vertical spring fuses fer electrical 
work, the interpositicn between the upper and lower fuse- 
hclders of cpen «uos containing sand or the like / ane \ a 
marble or the like, in a fuse-box cpen at both ends substan- 
tially as and for purpcses described. 


Revised Telephone Charges. — Тһе new provincial telephone 
charges continue to excite much opposition in many towns. In 
Hull recently the Retail Groce:s’ Association has been in corre- 
spondence with the Post Ottice authorities relative to the new 
tariff, and has received the following letter from Mr. H. 
Babington Smith, secretary to the Post Office. It is dated July 
4th, and reads as follows :—' The fundamental principle of the 
new rates is that the payment made by each subscriber shall 
correspond with the quantity and character of the exchange 
service which he requires. The necessity of this principle is 
now almost universally admitted. A fixed rate for an unlimited 
service must, if the cost of that service is to be covered, unduly 
tax small users for the benefit of large users. It is open also 
to the serious objection that it encourages unnecessary use of 
the exchange lines, with the result that lines are overloaded, 
the traflic becomes congested, and’ the service is rendered 
inethcient. For these reasons the Postmaster-General has felt it 
necessary to base the new rates entirely on the principle of the 
measured service. As regards the actual charges to sub- 
scribers, I am to say that the Postmaster-General has no desire 
to secure more than a moderate return, after allowing for the 
repayment of the cost of the service, including the maintenance 
and renewal of the plant. The new rates have been fixed solely 
with a view to this result, and are based on the best information 
now obtainable as a result of the present telephone business of 
the Post Oflice. Their modification in future must depend upon 
the results of further experience. There is, however, no inten- 
tion of imposing any unnecessary burden on the subscribers; and 
it may perhaps be pointed out that the charges for the exclusive 
line service are lower than the corresponding charges of the 
Corporation of Hull for its message rate service, and that the 
amount of service which is sufficient for the purposes of a con- 
siderable proportion of subscribers may be obtained at a less 
charge than the unlimited service rate cf the Corporation. . . 
In considering the real and permanent cost of an exchange 
service, it is necessary to take into account not only the original 
capital outlay, but also the numerous circumstances, besides the 
natural exhaustion of the plant by ordinary wear and tear, 
which may limit the return on that expenditure and involve a 
further outlay. These circumstances are very frequently over- 
looked in discussions as to the proper rates of charge for 
exchange services. It has been the common experience of all 
telephone systems, after a comparatively short period of working, 
to find that improvements in the manufacture of switchboards 
and instruments have made apparatus obsolete before it was wor 
out, and in many cases the rapid development of a system con- 
structed for the service of a limited number of subscribers has 
made its reconstruction on a larger scale necessary in a few years. 
at a sacrifice of a considerable part of the original capital 
expenditure. It is necessary, in making allowance for deprecia- 
tion, in the rates of subscription to take into account circum- 
stances of this kind of which the exact nature cannot be readily 
foreseen, and not merely to make an allowance for the ordinary 
wear and tear of the exchange lines and plant. 
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BRITISH ELECTRICAL TRADE WITH AUSTRALIA 


LENGTHY Report upon the conditions and prospects of 

British trade in Australia, published by the Advisory Com- 
mittee on Commercial Intelligence of the Board of Trade, and 
based upon information collected by their Special Commissioner. 
Mr. R. J. Jeffray, naturally contains some reterence to the 
electrical industry, although we should have thought the industry 
was more important than to have the main intermation in the 
report concerning it included under the head of '' Miscellaneous." 
Nevertheless, the figures given are instructive in view of the 
very ge neral impression that the United States and Germany 
are, or are becoming, predominant so far as the world's electrical 
trade with Australia is concerned. 


| 1903. 1904. 1905. 
T Ды ul x 
| £ £ £ 
United Kingdom .. ... 178,336 138,739 141,484 
British Possessions.... ... .. 191 553 357 
Foreign countries-- | 
United States 35.670 14.994 18,844 
Germany ТЕ 32.118 28,859 39,657 
БЕШИ, se- cee cee Ree дз 2,260 | 3,530 2 868 
Sweden  .. Sued Sh. и 100 91 
Other Countries. is. wes Jee 340 271 2,395 
| 
Total Foreign Countries | 70,488 50,154 63,855 


Total Imports | 29,015 £189,416 £205,726 


It will thus be seen how great is the share of the United 
Kingdom in the electrical imports into Australia, whereas the 
figures for 1820 and 1900 do not show such a marked ccntrast 
in favour of Great Britain. At the same time, attention should 
be drawn to a note elsewhere in the Report to the effect that 
the electrical supplies trade appears to be chiefly in the hands 
of American and Continental manutacturers, so that presumably 
it is in the heavier classes cf machinery that the United King- 
dom has secured the trade. 

Referring to mining plant, the Commissioner states that in 
Victoria, it appears from the information furnished by several 
sf the Inspectors of the Gold Fields, that by far the greater 
portion of the requirements of that State are ‘supplied bv lccal 
manufacturers. The principal classes of mining machinery 
manufactured in Victoria are high-pressure engines, con pound 
condensing engines, triple-expansion condensing engines, portabl. 
engines and all classes of boilers. electric engines. oil engines, 
stationary crushing engines for batteries, portable batteries, gold- 
saving appliances, pudcling machines, stear pumping p.ant, 
electric pu plants, dredging plants, sluicing plants, dia- 
mond-drill boring plants, steam winches, &c. The only engines 
now imported for mining are portable engines from “England, 
blowers and fans, and boiler feed- -pumps. The machinery now 
manufactured in Victoria for mining purposes has been found 
more suitable than that which was formerly imported. The cost 
is not more, and in some cases is less. than that of similar 
goods imported from other countries, and an addi‘ional advan- 
tage is to be found in the fact that companies get the exact design 
that will suit their requirements. The statements which have 
been supplied by various inspectors in the State of Victoria 
cover goods to the value of £1.246.953, and cf these it appears 
that no less than 89 per cent. were manufactured in Victoria, 
the balance being fcr the most part of United Kingdom origin. 
The principal manufactories of these goods are situated at 
Ballarat, Vendigo, Castlemaine, and Melbourne. The proximity 
of these manufactories to the mines which they supply is. of 
course, a very important factor in their success, but in addition 
to this reason there are undoubtedly the collateral advantages of 
first-rate work derived from long experience and a perfect 
knowledge of local requirements, as well as the immediate super- 
vision, if necessary, of envineers of the mines, and the conse- 
quent avoidance of misunderstandings which are always liable to 
arise in the case of goods which ar» ordered and imported from 
distant countrics.. 

These remarks do not apply with such force to New South 
Wales, where local manufacture is not so manifest, the reason 
being that the sources of supply have not the same advantage 
of proximity, the mining industry in the State being so large 
an area of country. Thus during 1904 and 1905 the total value 
of gcods supplied at Broken Hill alone amounted to £462.893. 
of which the Commonwealth only supplied £68.681, largely 

machinery: United Kingdom supplied machinery of various kinds 
and also rails to the value of 5171.754: Germany, electrical and 
other machinery to the value of 244.816: and Switzerland, 
£8,554 in electrical appliances. On the other hand, the whole 
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of the plant of the Glen Elgin Diedge, Glen Innes, amounting 
to £4.550, with the exception of two English engines and 
а dynamo, value £500, was p vided by an engineering company 
at Granville, New South Wales 

In analysing the causes of the success. of foreign competition, 
Mr. Jeffray Ѕ' igwests that British traders, owing to the continued 
prosperity of their trade with Austialia, have tailed to keep that 
hold upon the market which is necessary to keep the trade. 
For instance, they have shown indifference to those branches 
which offer only а smell demand, and show only a small profit. 
and they have shown a good de al of unwillingness to adapt then 
goods and methods to Australian conditions and desires. The 
success Of America he attributes to the greater similarity between 
American conditions and Australian conditions. than between 
British and Australian conditions, and consequently the Ameri- 
cans have more quickly adapted themselves to the Australian 
environment. From his investigations, however, Mr. Jeffray 
has come to the conclusion that the lesson has now to a large 
extent been learned by the British manufacturers, and he is 
even able to point to branches of industry which have been 
га alter thev have been lost. for this reason. Another 
factor is the general business methods adopted by both Ameri- 
cans Te Germans, and these are put upon a higher plane than 
those of the British manufacturer seeking business with Ausiralia. 
Ot course, shipping freights are important, and many instances 
are given in which foreign goods are shipped rio London at 
cheaper rates than Eritish gcods can be sent direct. For this 
state of affairs, the Commissioner largely blames the London 
Shipping Ring which controls the Australian trade. 

The Commissioner admits that he finds it well-nigh impossible 
to arrive at any definite conclusions as to the actual extent to 
which foreign manufacturers have improved their position in 
the Australian. markets at the expense of their British rivals. 
In the ir;n and steel trade, the Pritish position has not been 
seriously nenaced. The evidence as a whole conveys the im- 
pression that in the main the growth of non-British trade has 
been either in known specialities of foreign countries, or in 
miscellaneous commodities which foreign countries can. produce 
very cheapiv. and with which British manufacturers do not 
attempt to compete to anv large extent. The conclusion appears 
on the whele to be that British traders have deliberately chosen 
to restrict themseives to a small number of great main lines of 
producticn for the Australian. market, and to leave the field 
offered by the miscellaneous wants of a large community open 
to their toreign competitors. The demand for cheap goods is 
also one with which hitherto they have to a large extent been 
reluctant to comply. This policy may he a short-sighted one, 
and the British manufacturers may have been mistaken in their 
view of their own interests; but in face of the evidence there can 
be little doubt as to the fact of a deliberate choice. There is a 
consensus of opinion that in most of the smaller lines, though. of 
course, not in absolutely all, British manufacturers could have 
gained or secured most of the trade had thev chcsen to make 
the effort, bv regard to small details, attention to the peculiarities 
of the Australian demand, more vigorous local representation, 
and greater adaptability. 

Another conclusion is the widespread belief that something 
should be done to deal with the problem of freights, and to put 
British and foreign. importers to Australia on a more equal, 
fcoting than is the case at. present. Beyond the desire to break 
down what is widely believed to be a harmful shipping ring, no 
practical suggestions for the improvement of transport condi- 
tions have been put forward. and the report makes no sugges- 
tions upon the subject. beyond pointing out that it is one which 
appears to call for careful consideration. Finally, there is one 
definite propesal which has frequently been urged, and that is 
the desirability of providing some means whereby a constant 
stream of infcrmation as to the commercial and industrial con- 
ditions of Australia and the needs of its markets (in general 
and in detail) may be made readily available for British manu- 
facturers. | Emvohasis is laid upon the services which German 
and American Consuls have rendered in this way to the mer- 
chants and manufacturers of their respective countries, and it 
is urged the appointment in Australia of a number of competent 
conprercial correspondents of the Board of Trade, together with 
occasional visits of special commissioners, could be of substantial 
service to British interests. It is satisfactory to know that 
already stevs are beige taken in this direction. and that pro- 
posals were laid before the Colonial Conference with a view to 
the organisation of a system of imperial commercial representa- 
tien which will undoubtedly help to meet a widespread desire. 


International Scientific Association of Esperantists.—' The new 
scientific association proposed last vear at the Geneva Esperanto 
Congress was definitely founded cn last Thursday at a meeting 
held in the Union Societv's Hall, Cambridge. General Séhert, 
President of the Provisional Committee, occupied the chair. The 
otticers elected were: President—Prefessor Dr. А. Schmidt. 
Director of the Potsdam Magnetic Observatory : Vice-Presidents : 
Professor. J. J. Thomson. F.R.S., Cavendish Professor of 
Physics. Cambridge University, and Dr. R. Benoit, Director ot 
the International Bureau of Weights and Measures, Paris. 
General Secretary : Dr. René de Saussure, of Geneva, editor of 
the Associatien’s organ, Jaternacia Serenra Revuo, 
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MELBOURNE ELECTRICITY UNDERTAKING 


HE Australian Mining Standard for July 10th contains 

some interesting figures taken from the City Council's 
annual report upon this undertaking, from which we gather that 
the gross revenue tor the year amounted to £81,189 10s. 1Cd.. 
working expenses to £35,660 8s., leaving а grcss profit of 
£45,529 2s. 10d. Deducting from this interest on capital, com- 
mission and exchange, £14,385 9s. 2d.; sinking fund at 1 per 
cent., £4,400; depreciation .and renewals at 2 per cent., on 
£415.150 14s. 9d., £8,503 Os. 4d.; recoup to capital account ex- 
penditure during year cn changing over installations. 
£839 1s. 7d. ; leaving a balance of £17,601 11s. 9d., which, added 
to the credit balance from last year's account—-viz., £229 5s. 6d. 
—leaves available the sum of £17.850 17s. 3d. The expenditure 
on account of capital during the year amounted to £44,901 8s. 4d. 
The total revenue for the year was £51,189 10s. 10d., as against 
£72.213 14s. 3d. for the previous vear, shcwing an increase of 
£8.975 16s. 7d. The revenue from power and heating supplies 
has increased from £7,228 1€s. 8d. to £9.955 4s. "The expendi- 
ture for the year shows an increase of £2,032 16s. 2d. Interest, 
sinking fund, 1 per cent., and depreciation and renewals, 2 per 
cent., absorb £27,021 12s. 5d. of the amount to credit cf this 
account. The changing of the system of supply to the outer 
portion of the city will necessitate a heavy demand on the 
depreciation and renewals account, and the conimnittee felt it 
imperative that some special provision shou!d be made to meet 
that demand. They have, therefore, set apert a further sum 
of £12.0C0 for this purpose, making a total contribution to 
depreciation and renewals account for the year of £20.305 Os. 4d. 
With the exception of some small auxiliary plant, no additions 
were made to the plant at the supply station during the year. 
Two additional underground feeders were laid in connection 
with the direct current system, which is the system of supply 
for the central portion of the city. These feeders were drawn 
into fibre conduits. a number of which, including spares, had 
been laid previously along Spencer Street and Lonsdale Street. 
The steady progress of the undertaking and recent extensions of 
the city have rendered it necessary to make very substantial 
alterations to the supply station and additions to the plant. In 
fulfilment of this, the Council, during the year, placed an order 
with the General Electric Co., of England, for the supply of a 
third 750 kw. direct current dynamo and engine, which machine 
will be delivered about October next. In January last a con- 
tract was entered into with the British Westinghouse Co. for 
the supply of two steam turbo-generators. These are due to 
arrive in September next, and are to take the place of the 
present four horizontal engines, together with the T.H. arc 
dvnamos. which are at present supplying the public lighting 
in the outer area of the city. A new high-tension switchboard 
is being obtained through the Australian General Electric Co. 
This board is being manufactured by the British Thomson- 
Houston Co., of Rugby, England, and is designed to control the 
supplv from the new turbo-generators to the new underground 
high-tension feeders in course of being laid. "These feeders will 
supply a number of sub-stations to be erected in the outer area 
of the city The current along these feeders will be supplied 
at a high pressure-—viz., 4.400 volts—which will be reduced by 
means of transformers at the sub-stations to that necessary for 
the street lighting and private supply. An order has heen placed 
with Staerker and Fischer for 550 flame arc lamps, which are 
intended to take the place of the old T.H. arc lamps at present 
lighting the streets in the outside area. These will be arranged 
in circuits radiating from the sub-stations, and will do away 
with all the existing overhead arc lamp circuits, which at 
present radiate in large numbers from the central supplv station. 
Provision is heing made to extend the new boilev-heuse and coal- 
bunkers right through to the Spencer Street frontage. and a 
contract has recently been entered into with Fabeock and 
Wilcox, Ltd.. for extending the coal-bunkers and convevor the 
full length of the proposed boiler-house. This will raise the 
coal storage capacity to nearly 2.0C0 tons, which will be an 
important factor in the safe running of the supply staticn. The 
three old hand-fired boilers at present installed in what is 
termed the cld boiler-house will be removed to allew of mechani- 
callv-fired boilers of larger size being installed. During the vear 
the conversion of the street lighting in the central portion of 
the city was completed, and in place of the old T.H. arc lamps 
there are now installed 155 Наше arc lamps. These new lamps 
have been erected on steel poles and brackets, and the lighting 
in this portion of the city has been greatly improved. The com- 
pletion of the conversion in the central area has permitted the 
withdrawal of a large number of wooden poles and overhead 
lines. which work has made a great improvement in the appear- 
ance of the streets. The total cennections on February 28th, 
1904, were 57.791. They have now increased to 107.454. equal 


to about 86 per cent. Of the connections made during the past 
year, 42 per cent. were fur lighting, and 58 per cent. for power 
and heating. ‘The total number of motors connected to the 
mains has increased from 655 to 858. representing 2.455 h.p., 
an increase of 789 h.p. This forms by far the largest addition 
in mctors in any one year, and is evidence of the increasing 
popularity of electricity fcr power purposes. The number of 
consumers added to the undertaking during the year was 378, 
as compared with 228 during the previous year, bringing the 
total number ot the consumers to 2,126. Of these, 674 are taking 
the supply for power and heating purposes. The units sold for 
private lighting during the year amounted to 2,555,551, showing 
an increase of 393,779 over the figures of the previous vear. 
The units sold for power and heating have now reached nearly 
one million and a quarter for the year, and show an inciease 
of over 596,000 over the previous year. The total number of 
units sold, including pubiic lighting, amounted to 5,312,157, 
being an increase of 852,572. The units generated amounted to 
6,768,917 for the year, being an increase of 1.154.514 over the 
previous year. The demand for energy during the daytime 1s 
being particularly developed. Although only a small item in the 
revenue account, 1,575 portable accumulators for motor-cars, 
&c., were received at the works for re-charging. During the 
year the maximum demand system of charges was applied to 
the supply for power and heating purposes, the rates being 
id. per unit for the quantity of energy consumed, equivalent to 
15 hours’ use per calendar month of the consumer's maximum 
demand, and 3d. per unit for all energy in excess of that quan- 
tity. 


LIVERPOOL OVERHEAD RAILWAY 


T the half-yearly meeting, which was held at Liverpool 
last week, the report and accounts, given in our last issue, 
were adopted. Sir W. B. Forwood, who presided, said the 
accounts presented some encouraging features, Although the 
nan ber of passengers carried was 59,829 fewer ‘than during the ` 
same period last vear, the revenue had increased by £447, which 
was due to the fact that the value per passenger had gone up 
trom 1°74d. to 1°78d. Jn the half-vear ending December, 1899, 
when the company paid a dividend of 5 per cent. upon its 
ordinary shares, the value per passenger was 1:934. With the 
same value and passengers now the revenue for the last halt- 
year would have shcwn an increase of £2.684. Serious reduc- 
tions, however, had had to be made in the fares, in order to 
meet the competition. of the tramways and the Liverpool- 
Southport Railway, but these low tares had not attracted new 
trattic to any considerable extent. During the past half-year, 
however, certain fares had been increased, with the good results 
indicated. A comparative view of their trathe during the past 
five years showed, he thought, clearly that they had now 
mainly to rely upon their dock-side trathc, and they might look 
for a gradual increase with the growth of trade, the extension 
of the port to the north, and the opening up of through connec- 
tions. Their experience of low fares had not been unique, for 
in London, underground railways, twopenny tubes, motor- buses, 
and tramways had all been forced to the conclusicn that the 
policy of penny fares could be carried too far, and the fares for 
locomotion throughout London were now in process of revision. 
The working expenses worked out at 16°09 per train mile, as 
against 1628d. last wear, and, elimunating renewal and on- 
tingent fund, the figures would be 15°41d. per tram mile, 
against 15:66d. last vear, and if they took into consideration 
that there were 17 stations on 64 miles cf railway. and that the 
structure was a costly one to maintain, they could claim. that 
their running expenses were lower than on any other electric 
line. On the Сиу and South London they were 14944. per 
train mile, Central London 35 71d., and on the Mersey Railway 
2038d. During the current half-vear they would have to pay a 
still higher price for coal, the effect of which it was hoped to 
minimise by elterations in the condensing plant, and the adop- 
tion of induced draught with a view to effecting a further 
economy in fuel, 


Japanese Electrical Imports.—-In a report upon the trade of 
Japan for 1906, by Mr. Harrington, Acting Commercial Attaché 
to His Mejesty’s Embassy at Tokio, it is stated that the imports 
under ths heading ** Instruments. tcols, machinery, бс.” declined 
from £2.855.6€0 in 1605 to £2.760.590. The imports of electric 
motors decreased by nearly £107,009, steam boilers by £48,000, 
whilst there was also a serious decrease in electric light machinery. 
The value of electric Light apparatus imported was 250.610, of 
which 70 per cent. was American and 26 per cent. British, whilst 
electric motors. were imported to the value of £145.765, 60 per 
cent. being American, 20 per cent. British, and 12 per cent. 
German. Other items are: electric tramway cars and parts, 
£31.212 (80 per cent. American); electric heht wire. £84,969 
(British and Ainericanj: electric lamps, £24,247 (German апа 
American); telegraph wire, £116.170 (nearly 75 per cent. 
German). Tbe value of telephones imported was £11,713. 
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ELECTRICITY METERS 


PATENT specification which relates to a system 
A of charging for electrical energy was published 
last Thursday. The Patent No. is 9,143 of 1907, 
granted to the Isaria Zühler Werke Co., Ltd., of Ger- 
many; and the specification reads as follows : — 


The endeavours to find a tariff which avoids the drawbacks 
of the Wright tariff have led to the construction of electricity 
meters with two recording mechanisms, which, according to 
the amount of the electric current at the moment consumed, 
are connected with the meter, and the switching on of which 
takes place by the strength of current itself consumed at the 
moment. These meters, however, disregarded another advan- 
tage, namely, that of the Wright tariff, of determining the 
price of the current and rebate, not according to the connection 
value, but according to the amount used at the moment of 
maximum consumption. 

A combination of these two tariffs in this direction is a step 
in advance, and may, for instance, be easily attained by arrang- 
ing in the clectricity mete with two recording mechanisms, а 
device which, in any suitable way, for instance, on a dial, in- 
dicates the maximum current consumed, for instance, by the 
pointer on the consumption of current increasing being moved 
forwards, but remaining immovable at the first reached point 
of the scale when the current decreases, and only being moved 
forward again when the current strength exceeds the current 
strength fixed by the position of the index. The advantage 
is immediately apparent from the following consideration :-— 

The Wright tariff fixes the price of the current according to 
the maximum consumption, immaterially whether this con- 
sumption lasts for a long or only a very short time, and also 
immaterially whether the consumer makes a large demand 
upon the central station for a long cr only for a very short 
time. Thus a consumer is charged with a high price of cur- 
rent who has only used a large amount of current for a very 
short time, whilst another consumer who has used almost as 
much current on repeated occasions and for a long time, has 
under certain circumstances to pay on a lower scale. If there 
be employed, for instance, an electricity meter for 10 amperes, 
which registers on a recording mechanism up to 5 amperes and 
from that point on a second recording mechanism, a definite 
scale may be fixed for the stage below the limit at which the 
switching on to the second mecnanism takes place, which price 
varies by the indication of the maximum consumption meter 
(mentioned above, for instance, as an indicator or pointer). The 
same applies for the consumption above the adjusted current 
strength of 5 amperes. 

lf the consumption has 
5 amperes, the consumption 
mechanism, which is employed up te 5 amperes, will be 
charged on the scale corresponding to a movement of 
9 amperes of the maximum consumption meter, whilst only the 
part which is indicated by the second recording mechanism, 
which records the current consumption over 5 amperes, is cal- 
culated on the scale, which corresponds to the highest actual 
consumption employed. In such a way a fairer calculation is 
obtained. Of course, the maximum consumption meter may 
be formed in any other way, and limitations from a construc- 
tive point of view are not indicated in any way by the present 
invention. The maximum consumption meter may in par- 
ticular be made separate from the electricity meter with two 
recording mechanisms, which is particularlv of value for elec- 
tricity works which have already introduced the Wright 
maximum consumption meter, and for which, therefore, it is 
only a question of inserting the double recording mechanism 
with relays in the existing meters, in order to convert the 
system to the new tariff. It is, of course, possible to employ 
instead of one clectricity meter with two recording mechanisms 
one with several recording mechanisms with the maximum 
consumption meter. 


proceeded beyond the limit of 
indicated by the recording 


The claims are as follows :—' 


A measuring device for the consumption of electric energy 
which consists in an electricity meter with two or more record- 
ing mechanisms, which, according to: the amount of the tem- 
porarily consumed current, are in connection with the meter 
axis, being employed simultaneously with a maximum con- 
sumption meter of any suitable kind, which indicates the 
maximum consumption of the installation, with the object of 
dividing the charge for current into different parts, each of 
which may be calculated after the manner of one of the 
ordinary consumption tariffs. 


CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRIC HOISTING MACHINERY,  &c. — Messrs. 
Kramos, Ltd., of Bath, send us some new leaflets, one of 
these illustrates the firm's hoisting gcar for purposes where a 
large travelling crane is not necessary ‘The simplest form ot 
“electric pulley block” is for hoisting only, and contains a 
compact arrangement of motor spur-geariay, hoisting drum 
brake, and controller, which can be suspended anywhere. A 
more elaborate torm contains travelling gear with a separate 
motor for running on an overhead trackway. The apparatus 
is made in sizes to handle loads up to four tons. Small rever- 
sible controllers, suitable for this and other classes of hoisting 
machinery, are listed separately, and another leatlet describes 
the Kramos standard pattern of resistance unit, in which the 
resistance material consists of specially treated compounds ot 
mineral powders insulated with mica and enclosed in a protecting 
steel tube. 

COUNTRY HOUSE LIGHTING.—We recently had occasion 
to refer to a pamphlet dealing with country house lighting, 
issued by Messrs. R. J. Nicholson and Co., of Manchester. We 
have now received a further description of one ot their com- 
plete electric light outfits tor a house with 40 to 45 lights. It 
consists of a petrol engine direct coupled to a dynamo, a 
storage battery, and a switchboard. The dynamo is wound for 
29-55 volts in order to be able to use osrain lamps of 10 to 16 c.p. ; 
its output is 750 watts. The battery has a capacity of 90 
ampere hours. 

PRINTING PRESS MOTOR CONTROLLERS.—'The Adams 
Manufacturing Co., of Bedford and London, have issued a 
pamphlet and some leatlets on the subject of their special con- 
trollers of the “ Igranic" type for printing press motors. This 
particular form of controller was described and illustrated in 
ELECTRICAL ENGINEERING, Vol. I., page 520. One of the leatlets 
illustrates a group of five rotary newspaper printing machines 
with which these controllers were installed in 1897, and in 
another an extract from an article describing the printing plant 
of the Derhy Daily Telegraph is given, in which particular atten- 
tion is drawn to the range of speed obtainable, including the 
very slow speeds required for “ making ready," and the smooth- 
ness of the gradual acceleration up to the full printing speed 
which avoids risk of tearing the paper. Another important 
feature of the equipment is the use of push buttons, by means 
of which the motor may be instantly stopped from any part of 
the machine. 

WOODEN POLES.— Messrs. Richard Wade, Sons. & Co., 
Ltd., of Hull, have issued a comprehensive catalogue of creo- 
soted wooden poles for overhead power transmissions, telegraph, 
telephone, and other purposes. Incorporated in the catalogue 
are the results of the exhaustive series of experiments which 
the firm have recently made in the form of tables and 
curves dealing with the strength, breaking load, wind 
pressure, detection, &c., on the poles and the wires 
they carry, which will be found useful in enabling electrical 
engineers to readily select the size of pole most suitable for 
given circumstances. These tests, which were carried out at 
the suggestion of Mr. A. P. Trotter, Electrical Adviser to the 
Board of Trade, and with the assistance of Prof. Goodman, of 
Leeds University, were fully described in a paper read by Mr. 
C. Wade in May last before the Institution of Electrical’ Engi- 
neers (see ELECTRICAL ENGINEERING, Vol. I., p. 803). Figures 
relating to the properties of single poles based on results of 
tests carried out by the Post Oftice some years ago are also 
given. A great deal of useful information is included as to 
the construction of “A” and other poles, and a large number 
of examples of pole construction are described and illustrated. 
Photographs are reproduced of parts of transmission lines of 
the Cleveland and Durham, Lancashire and other power com- 
panies. 


Franco-British Exhibition. —We are informed by the Institu- 
tion of Electrical Encineers that the Council has agreed to 
co-operate in organising the electrical engineering section of 
the Franco-Dritish. Exhibition. As we have already announced, 
Dr. R. T. Glazebrook, F.R.S., the President of the Institution 
of Electrical Engineers, is chairman of this section. About 
100.000 square feet has been allotted for the sections into which 
the engineering and shipping group is divided, the classification 
being as follows :—Constructional, mechanical, gas. electrical, 
mining, metallurgical, marine, and shipbuilding. Exhibits will 
include materials of construction, plant, and processes ; methods 
of generating power, steam, gas, and electrical. Working of 
mines and quarries, ores, and materials. Methods of manu- 
facturing iron, steel, and other metals. Steam and gas engines. 
Electric motors and utilisation of electricity, telegraphy. and 
telephony. Electric and gas lighting. Models, plans, and 
drawings relating to docks. harbours, and works of construction, 
warships and merchant ships. Machinery and machine tools. 
Shipping will include exhibits of the great passenger steamshin 
lines, cargo steamers, cross channel and coasting steamers, 
material and eauipment of ships. Armament and equipment of 
warships, including guns and gun mountings, submarine mines, 
locomotive torpedoes, and special mechanical appliances. Rail- 
way and tramway plant will be exhibited in the transportation 
section. 
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ELECTROCHEMISTRY 


Some expeiiments have recently lein mace in irence upon 
the properties of boron steel, from which it wouid appear that 
these alleys may be of value ia tke анис ә ci steel. Owing 
to the employment ot the electric furnace, which is making such 
strides in France for the manufacture of various alloys, the pre- 
paration of boron steel presents no particular manufacturing 
difficulties. А microscopic examination of boron steels shows 
the presence in the material of perlite corresponding to the 
«mount of carbon present. With picric acid the ferrite gives a 
colouration indicating the presence of a solid solution of ferro- 
Loron; iron boro-carbide appears also to be present, because 
{чеге are a series of hard granules which would appear to consist 
ci this substance. 

This boirocarbide, which renders the steel very brittle, goes 
into solution on heating the metal to 850° C., provided that the 
quantity of boron is fairly low. On the other hand, if the boron 
is present above 0°8 per cent., a portion remains undissolved. 

Ch. Conchet and W. Chauffat have recently studied the 
electrolysis of solutions of sodium nitrate with an alternating 
current of 47 periods (Zeitschrift fiir Elektrochemie, 13, 410, 
1907). Generally speaking, better results were obtained with 
electrodes which had been previously used than with new elec- 
trodes, as is shown by the following table, the quantities being 
given per cent. :— 


| New electrode, Old electrode. 


Electrode. | - = le E т 
| 
Nitrite. | Alkali. | Nitrite. Alkali. 
Cu 3:19 0:15 | 2°70 0:05 
AI 8-67 23:91 9:74 550 
Zu 12:63 1 00 18:36 | 2612 
Pb 14:50 | 083 | 21:00 | 1:38 
Cd | 28°88 16:90 | 28:88 16:90 


These numbers also show the speed at which the electrodes 
oxidise; in the case of cadmium it is immediate, the new and old 
electrode acting similarly. 

It is interesting to note that while the nitrite formation follows 
а definite order, the alkali formation is very irregular. Silver 
gives the lowest yield of nitrite, and also of alkali and cadmium 
ле greatest in both cases. Тһе peculiarities of alkali formation 
сте best shown by arranging a table in order of the nitrite 
formation :— 


Nitrite 7. | Alkali 7. 


Ag 0:03 0:03 
Cu 3:12 0:15 
AI 8:67 5:50 
Zn 18°36 10°72 
Pb 21:00 1:38 
Cd 28:88 16:90 


With increase of current density both the nitrite and alkali 
vield are greater; increase of temperature has a similar effect. 
fhe yield of nitrite and alkali is highest in concentrations 
between $'6 and 6 per cent., with higher and lower concentra- 
tions the yields are not so good. It was further found that 
the best results were always obtained with a frequency of 
47 periods. 

In the same number of the Zeitschrift für Elektrochemie there 
is a very long article by F. Foerster upon the reactions which 
take place in the iron-nickel oxide accumulator. The article 
deals almost entirely with the reactions at the nickel oxide 
electrode. When Edison first produced his nickeloxide accu- 
mulator he presumed that the E.M.F. of the cell was produced 
hy the change of NiO,>Ni,O,. The work of Foerster has 
been mainly carried out to ascertain whether the ««xide is 
N1,0, or NiO., or a mixture of these two. Ву careful :nalysis 


of the overcharged anode material, he shows that the oxide at . 


the end of charging is a mixture of Ni,O, and N1O,. On dry- 
ing this oxide goes over to the sesquioxide N1.O.. and on dis- 
charging МОН), is produced. 16 has been supposed that 
amorphous nickel sesquioxide was unstable in the dry state, but 
Foerster shows that, on the contrary. it can be kept indefinitely 
without decomposition. It is suggested that when NOH), is 
oxidised electrolytically а solid solution of NiO, in NiO, is 
obtained, which upon standing gradually gives up oxygen. being 
converted into Ni O.. | 


2NiO, 2 Ni,O 2 0. 


Hence the potential sinks to a constant value of 0°47 to 0°49 
volt, which is the potential o£ N1,0,, which has been prepared 
by chemical means. Consequently a freshly-charged nickel per- 
oxide electrode has a higher E.M.F. as one which has been 
standing. In about twenty-four hours a large portion of tus 
over-potential is given up. It is, however, only after standing 
for a long time that the potential sinks to 0'47; the first fall 
from about 0°6 to 0°55 is rapid. Of course, this does not refer 
to the cell potential, but the potential of the peroxide electrode 
alone. The current output is greatest when the current density 
of the charge and discharge 15 low. On discharge water is 
taken up by the positive electrode. Consequently, as water 
plays such a great part in the cell, only dilute alkali solutions 
are required. 

In the Zeitschrift fiir Elektrochemie of August 9th, Dr. К. 
Arnott publishes a short note upon conductivity of fused salts. 
He finds that of the halogen silver salts, silver chloride is the 
best conductor. He has also measured the conductivity of 
sodium metaphosphate, which 15 a poor conduetor, and the con- 
ductivity of mixtures of sodium metaphosphate and boric 
anhydride. It is interesting to notice that the conductivity of 
salts with a monovalent cation such as AgCl, NaCl, increases 
with rise of temperature, but that it decreases with increased 
temperature when the cation is divalent, e.g., calcium chloride. 
Mixtures of salts such as NaCl and CaCl, show an additive con- 
ductivity, depending upon the conductivity of the components. 
The greater the viscosity of a fluid, the less the ionic mobilities ; 
in order to correct fer this Dr. Arndt devised an apparatus for 
measuring the viscosities. It consisted of a platinum weight, 
Which was allowed to sink in the liquid. and was connected by 
means of a cord with а counterpoise. The cord passes over a 
wheel, to which was attached a pointer, the rate of movement 
of the pointer as it passed over a scale was noted. By taking 
a substance of known viscosity as standard, it is thus possible 
to construct a table of viscosities. 


ELECTRICAL SCIENCE 


А Short Period. Electrometer.—Most instruments designed for 
the direct demonstration of varving currents and potential dit- 
ferences depend on electromagnetic action, or on the heating 
effect of the current. An electrostatic oscillograph has recently 
been constructed by E. Taylor Jones, and is described in the 
Phil. Mag. tor August. A phesphor bronze strip is stretched 
between two copper plates, to one of which it is connected. 
If the plates are at different potentials, the strip is attracted 
by one and repelled by the other. А small mirror is attached 
to the strip, and from it a beam of light is retlected cn to a 
rotating mirror, in the usual way. The period of the oscilla- 
tions is obtained by comparing the electrometer curve with one 
obtained simultaneously by means of a tuning.fork. Experi- 
ments on circuits whose frequency could be calculated, show 
that the instrument gives valuable measurements up to frequen- 
cies of 600 per second. 


Canal-rays.—lIn ELECTRICAL ENGINEERING, Vol. I., page 812. 
there 15 a brief account of J. J. Thomson’s recent researches оп 
canal rays. It will be remembered that one of his conclusions 
was, that at low pressures, under very intense electric fields. 
different gases give out the same two kinds of positively charged 
particles, for which the values of the ratio ejm are 10! and 
9x10"; 10' being the characteristic ratio for the hydrogen atom. 
Prof. Wien, in a letter to the Phil. Mag. for July, points out 
that the fluorescence produced on the glass of the vacuum tube 
by the hydrogen atom is different from that due to other gases, 
and says he has observed that by purifying the gases the 
hydrogen fluorescence becomes very feeble. For this reason he 
prefers to think that the value 10‘ for e/m, when found in other 
gases, Is due to small residues of hydrogen. Replying to this. 
in the current number of the Phil. Mag., J. J. Thomson de- 
scribes a more recent experiment, in which special precautions 
were taken to eliminate hydrogen from the discharge tube, and 
although no hydrogen lines could be detected in the spectrum 
of any part of the discharge, there was no change in the appear- 
ance of the phosphorescence. Hydrcgen was then let in. and 
with the same current the phosphorescence at low pressures was 
just the same as before. Thus the amount of hydrogen present 
can be varied within very wide limits, and when this is done 
there is no corresponding variation in the brightness of the 
parts of the canal ravs, which are ascribed by Prof. Wien to 
the presence of hydrogen. i 


Wireless Telegraphy.—A Consular report states that a wireless 
telegraph station has been established on the high ground to the 
west of Dieppe for experiments with the Artom system, which 
will take place between Dieppe, Havre. and Bartleur. Communi- 
cation and experiments are proceeding with Havre, and the 
necessary masts and material are being prepared for the Dartleui 


station. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff. and is Strictly Copyright.) 


Specifications Published August 15th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. | 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


Јонххох (Felton and Guilleaume-Lahmeyerwerke 
Adt.-Ges.). Means for compensating load variations in electrical 
installations. This refers to the control of battery boosters 
when these are used to maintain practically constant load on 
the supply mains. In a case where the boosting dynamo is 
driven by the principal motor, the field rheostat of the booster 
is arranged to be controlled by a solenoid which has four 
windings, connected respectively so as to measure the output 
ot both the principal dynamo and the bocster dynamo. One 
claim, one figure. ° 

18.600, PavriNG. Electrodes for use in the treatment of gases 
bv are discharges. Iron electrodes are used, with their ends 
shaped so as to facilitate cooling and prevent the oxide formed 
during operation trom dripping off. One Claim, two figures. 

21,071. Le Таг. (Cooper Hewitt Electric Co.). Vapour elec- 
tric devices. In mercury vapour electric lamps, the starting 
arrangement is such that when the lamp is tilted the move- 
ment of a stream of mercury connecting the negative and 
starting electrodes is suddenly checked. The stream 1s thereby 
broken up, and an intermittent connection with the starting 
electrode results. It is found that by this system of multiple 
breaks the lamp is generally started immediately. Two clanus, 
two figures. 

25.506. SIEMENS Bros. & Со. AND DiEsELHORST (Абун ня 
€ Halske). Electric cables. A method of constructing induc- 
tion coils for introduction into submarine cables. The coils 
are constructed in the form of long and thin hollow cylinders, 
and arranged to form a tube through which the conductors 
extend. Flexible distance picces are inserted between the coils, 
and the whole is encased in gutta-percha. Three claims, two 


fizures. 
1907 Patents 


5.025. Сңїккїн+ & PeDELL. Current. collector. for use an 
stud contact systems of electric traction. The magnet on the 
car has an elongated pole composed of two parallel iron plates 
fixed longitudinally with a unitorm distance between. [Ín this 
space a number of iron shoes are carried by a wire cable 
stretched longitudinally, and adapted to rise and tall under 
magnetic influences. .A spring is arranged to take the weight 
of the cable and shoes. One claim, three figures. 

6.966. ALLGEMEINE FEvextricrtitrs-Ges. Direct-current dynamo 
electric machines with auxiliary poles. To prevent Icakagé and 
reduce the armature cross-maynetising effect, the exciting coils 
of the auxiliary poles are spread out close to the armature 
surface, and made to rest проп and overlap the side horns 
of the main poles. One claim, two figures, 

10.556. SCHMIDT. Electrical commutator machines. In 
machines with auxthary poles, only half as many auxiliary 
poles as main poles are fitted, and the angular distance between 
those poles which have no auxiliary poles is made less than 
that between those poles fitted with auxthary poles. It is 
claimed that the resulting lack of symmetry in the field has 
no bad effect. One claim. one figure. 

15.071. GEB. "iEMENs & Со, Electrode for searchlights. The 
negative electrode is made as a carbon rod of essentially smaller 
diameter than the positive. and is adapted to slide through a 
tube of carbon or other conductor, arranged with its end а 
short distance from the arc. This tube serves to reduce the 
resistance of the electrote., and at the same time protect it 
trem undue combustion, One claim, опе figure. 


11.8534, 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Paterts 

14,955. ALLGEMEINE  EvLekinierrars  GEs. 
machines.) 

16.971, RAYNER & Fraser. Apparatus or device for electrically 
indicating at a distance whether bilhard tables or the 
like are engaged cr disengaged: also applicable fer 
other signalling. indicating, or advertising purpeses. 

17.189, Warsos & БВилктор, Wet and dry air pumps. 


17.230. BURNAND. Regulation ct multizsoeed. electric moters. 


(Dynamo-ele: tric 


17.529, Rossiter. Centritugal pumps. 

18,622, Justice (Deutsche Gasgluühlicht Alkt.-Ges., Auerges) 
Methed of producing metallic meundescence bodies for 
electric. glow lamps. 

18.759, MrENnpELsoN. Electric motors 

19,228. Jones & MUNDELL. Pistons for pumps, blowers, com- 

pressors, and the like. 

19,494, StuBns. Steam (and other) pipe carriers for supports. 

19.560, Gapssy. Tramway rails. 

20.555, MonisoN. Air pumps. 

20,542, Know res. Current collectors for 
vehicles. 

21.045, Van Каркх & Ковіххох. Electric batteries. 

21.206, VENNER & GarikspacH. Electrical. time- switches. 

21,542, Нот & Horr. Holders for twist and like drills used 
in boring and reaming. 

22.000. SoKAL, BLOOMFIELD, Worr, & Worrr. Storage batteries. 

22.037 HAINES. Speed indicator. 

25949, WHITEHEAD, Internally fired boiler settings. 

25.051, Килосн. Guard for rotating shafts. 

25,488, Мергоск. Pumps. 

25,810, Av1oN. Electric ignition devices for internal-combus- 
tion engines. 

24.804, METCALFE & METCALFE. Injectors. 

25.912, Muskerr. Belt fasteners. 

21,956, NEUMANN. Construction of the channels or buckets of 
wheels of centritugal pumps. 

28.406, GnaTzr. Plates for secondary and storage cells. 

29,736, SHERER. Water-tube boilers. 


1907 Patents 


electrically-driven 


1.367, Taxxert-WaLkeR. Compound steam engines. 

2.115, Lake (Pickering Governor. Co.). Engine governors. 

2.877, Riek. Galvame cells. 

9,174, МЕМЕХХ & HarskkE AktT.-GrEs. Manufacture of ductile 
tungsten or allovs thereof. 

5.228, Dostrey. Furnace fronts and doors. 

4.155, Lake (Pickering Governor. Coa.). Means for adjusting 


the lead on engine governors. 

5,899. Boerr (Marguaire). Sparking-plugs. 

6.508. NovTHALL. Base for tramway poles. 

6,809, Mov, Bastit, & Ernest F. Moy, Lip, Starting switches 
for electric motors. 

7,484 Jak kn. Centrifugal pumps and the like. 

7.997, PHipps, Devices tor automatically feeding steam boilers. 


7.191, GióNwALL, Linxnpprap, &  NrALHANE. Electrice trans- 
former furnaces. 

7.829. Emmer. Electric power-transnüssion apparatus. 

7.836, Јохкьн, & Олохаїн, Leap. Apparatus dor ozonising 


atmospheric air. 

7.941. Сев. KORTING Акт.-СЕх. Water-jet condensers. 

8.186. Tl'aranNicorFr. Surface condensers. 

8.218. Brown. Recording speed indicators. 

8,829, Warsu & DvNNE. Out-door seats for tramcars and the 
like. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


10.555, WALLACE, Automatic feed-water regulator for boilers. 

16.346, TecnravNkE. Electrical systems of distribution. 

16,582. SIE MENS-SCHUCKERT-WERKE СЕВ, Controlling switches 
for electric trains. 

16,760, METALLURGISKA — PATENTAKTIEROLAGET. 
magnetie separation of ore. 

16.974. Noc. ANON. WESTINGHOUSE. & BRUN. 
electric motors. 

17.097, ALLGEMEINE  ELEKTRICITATS-GES. 
tor electrically-prepelled vehicles. 

17.561. ALLGEMEINE ErkkTRICILATS-GES, Controllers for electric 
moters and the like. 

17,559. Girsrkar, Elevated electric railways. 


Apparatus for 
Direct-current 


Nwiteh mechanism 


Expiring Patent 


The following patent expires during the current week after a 
hte cf fourteen. vears :— 

16.175. August 28th. 1895. Leunxpsere. Fixing metal parts 
ot electrical fittings to porcelain In the case of a switch 
handle of porcelain a rather large horizontal hole is provided 
near the base and throuch the body of the handle, and small 
vertical heles are arranged between the base and this horizontal 
hele. The herizedtal hele is then plugged with wood or brass. 
and the vertical heles carry fixing screws, which are tapped cr 
crewed into this plug. 
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LOCAL 


AUSTRALIA: Brighton, Victoria.—The Australian Mining 
Standard states that the Brighton Council, having already an 
electric tram service controlled by the Government Railway 
Department, have been asking the latter to instal electric light 
for house illumination. The Commissioners notify that as the 
services of an electrical expert (Mr. C. H. Merz), who will visit 
Melbourne in November, have now been engaged to inquire into 
and report upon the general question of the electrification of the 
suburban lines, the matter of the supply of electric power for 
public use will have to remain in abeyance, at any rate until the 
return of Mr. Tait, who will no doubt be seized of the eventu- 
alities that are likely to result from the expert's visit, and which 
may possibly have some effect on the matter. 

HFremantle.—An agreement has been entered into between 

the Fremantle Electric Tramway Board (W.A.) and the North 
Fremantle Council for the extension of the tram system to the 
latter municipality. 
Prahran and Malvern.—The following recommendations of the 
Joint committee appointed by Prahran and Malvern Councils 
(V.}, to deal with the High Street electric tramway scheme 
have been adopted by Prahran Council:—That Messrs. Noyes 
Bros. be authorised to prepare plans, &c., required by Public 
Work department in connection with the granting of an order 
to construct the tramway, at a fee of 50 guineas; that Messrs. 
Noyes Bros. be appointed consulting engineers on a commission 
of 5 per cent. on cost of construction, and that they be allowed 
£250 for services rendered in connection with the abolition of 
the railway level crossing, or to be rendered in connection 
therewith; that negotiations be entered into with the Electric 
Light and Power Co. for the supply of power. 

BRADFORD: Reduced Electricity Charges.—The new rates 
recommended by Mr. Thomas Roles, City Electrical Engineer, 
have been adopted by the Electricity Committee and confirmed 
bv the Council to come into operation as from October 1st next. 
As the figures given under Bradford last week are not quite 
acurate, the complete new rates are given below :— 


Toall private consumers, having a maximum demand not exceeding 
10 kilowatts, using 725 units and above per kilowatt of maxi- 


mum demand per half-year... Я ld. per unit net. 
Between 650 and 724 do. 11%. ао. 

Do. 575 and 649 do. lid. do. 

Do. 500 and 574 do. 14d. do. 

Do. 450 and 499 do. lid. фо. 

Do. 400 and 449 do. 14d. do. 

Do. 350 aud 399 . do. led, do. 

Do. 300 and 349 do. 14d. do. 

Do. 250 and 299 do. lid. do. 

Below 250 do. 2d. do. 


To all private consumers having a maximum demand exceeding 
10 kilowatts, using 1,370 units aud above per kilowatt of 
inaximum demand per half-year id. рег unit. 


Between 1,280 and 1,369 do. "75d. do. 
Do. 1,180 and 1,279 do. вд. do. 
Do. 1,090 and 1,179 do. *825d. do. 
Do. 1,000 and 1,089 do. ‘85d. do. 
Do. 910 and 999 do. ‘Od. do. 
Do. 820 and 909 do. 95d. do. 
Do. 725 and 819 ао. 1d. do. 
Do. 650 and 724 do. 1,14. do. 
Do. 575 and 619 do. 134. до. 
Do. 500 and 574 do. 11d. do. 
Do. 450 and 499 do. 14а. до. 
Do. 400 and 449 do. 14d. do. 
Do. 350 and 399 do. led. do. 
Do. 300 and 349 do. 11d. do, 
Do. 250 and 299 do. lid. do. 
Below 250 do. 2d. do. 


(соплів to be allowed on the above scale of charges as 
ollows _— 


Consumers having a maximum demand excecding 


10 kilowatts, but not exceeding 20 kilowatts ... . Nil. 
Exceeding 20 kilowatts, but not exceeding 40 kilowatts — 24 °, 
Do. 10 do. do. 60 do. 5 5 
Do. 60 do. do. 80 do. 173 
Do. 80 do. do. 100 do. 10 > 
Do. 100 do. do. 150 do. 15 4 
Do. 150 do. do. 200 do. 20 ~“; 
Do. 200 do. do. 350 do. 25 °® 
Do. 350 do 30 = 


f, 
¿Q 


newals account. The experimental car constructed to run over 
the two gauges of Bradford and Leeds (ELECTRICAL ENGINEERING, 


d L, page 723) has now run 4,501 miles between the two 
Cities, 


NOTES 


BURY: Electricity Undertaking.-—During the month of June, 
27,142 units were generated for lighting and power purposes. 
In the tramways section, 42,228 units were generated. 

CHRISTCHURCH: Telephone Matters.-—Yhe Town Council 
have given their consent to the National Telephone Co. laying 
some underground wires for telephonic purposes in a certain 
section of Stuur Road. This will enable the overhead poles and 
wires in this street to be removed. 

DARLASTON: Tramway Questions..—The District Councii are 
dissatisfied with the tramway service between Darlaston and 
Willenhall, and propose to appeal to the Board of Trade. The 
local tramway regulations proposed by the Board of Trade have 
been approved. 


DARTFORD: Light Railway Order.—The Board of Trade 
have confirmed the Dartford District Light Railways (Amend- 
ment and Extension of Line) Order of 1907, which amends 
the Dartford District Light Railways Order of 1903. 

DUNDEE: Tramway Traffic Questtons.—The tramway em- 
ployees have recently complained that they cannot run in 
accordance with the time-tables, and at the same time observe 
the Board of Trade regulations. The Tramways Committee 
have been in correspondence with the Board of Trade on the 
subject, and have resolved to ask that Board to state, after 
making the necessary inquiries, whether the drivers could run in 
accordance with the official time-tables, and also observe the 
regulations. 

ECCLES: Arbitration with Salford.—Major Cardew, the arbi- 
trator appointed by the Board of Trade, has given his award in 
the question of price to be paid to Eccles Corporation by the 
Salford Corporation for the electrical energy required for work- 
ing the Salford tramcars within the town of Eccles. The arbi- 
tration was held in London on May 27th and 28th. Eccles 
claimed that the price should be 2d. per unit, while Salford 
said the price should not exceed l'15d. per unit. The arbitrator 
has fixed the price at 1°33d. for the first half million units, and 
ld. per unit for all above that quantity. Eccles will have to 
pay its own costs and those of the arbitrator. 

FALMOUTH: Proposed Workhouse Telephone.—The Guar- 
dians decided by a majority of two votes not to have the Work- 
house placed in telephonic communication with Penryn. 


GLASGOW: Tramway Notes.—The question of a thiough 
service of cars between the east and west ends of the City is 
to be considered by a sub-committee. The Tramways Committee 
do not see their way to allow the conveyance of bicycles on 
tram-cars. The number of passengers carried last week was 
4,250,858, and the receipts were £17,248. 

GOVAN: Annual Electricity Report.—During the year ended 
last May, 2,327,036 units were generated, of which 1,699,465 
were sold, 245.214 were used on the works, 467,543 were distri- 
buted for public lighting purposes, 487,165 for private lighting, 
and 944,757 were used for power purposes. The total revenue 
was £14,008. and the working costs £15,461, so that the net 
profit was £547. The increase in the units sold was 18°5 per 
cent. over the previous year's figures. Coal had been 20 per 
cent. dearer, but the price per unit sold had been reduced 94 
per cent. | 

GRAVESEND: Annual Accounts of Electricity Undertaking.— 
During the past year the works cost has been 1:094. per unit, and 
the total costs exclusive of capital charges 1:295d. per unit. The 
price charged to private consumers has been reduced from 5d. 
to 43d. per unit. The result of the year's working is a net 
surplus of £245. The Electrical Engineer recommends that the 
Hat rate now charged be reduced from 44d. to 4d. per unit, and 
the maximum demand rate from 7d. and 2d. to 7d. and 15d. per 
unit. The Electricity Committee adopted the report, aud ap- 
proved the proposed reductions in the price. They also decided 
that the £245 surplus be carried to the reserve fund. 

HARTLEPOOL: Bulk Supply Aqgreement.--The Town Council 
have resolved to add a clause to their agreement with the 
Cleveland & Durham Power Co., to relieve the Corporation of the 
obligation to take electricity for lighting purposes after March, 
1911, when the present agreement with the Northern Counties 
Electricity Supply Co. expires. | 

LEEDS.—Annual Report Electricity | Undertaking.—This 
statement shows that the number of consumers for lighting pur- 
poses is now 5.127, an increase of 49 per cent. over the previous 
vear. The consumers for power and heating purposes number 
701, an increase of 209 per cent. The number of motors in use 
is 1,259. with an agzregate h.p. of 6,880. and an average h.p. of 
5:46. The units sold for private lighting amount to 5,627,089, 
an increase of 105 per cent., street lighting accounted for 
870.925 units, an increase of 27°6 per cent., while power and 
heating took 1,459,066 units, an increase of 4277 per cent. The 
units sold per lamp installed were 21:40, the average net price 
per unit was 5'O9d., and the revenue per lamp installed 5/6°22d. 
The units sold per horse-power installed were 790, the average 
price for power was 121d., and the revenue per horse-power 
installed was £4. 'The average net price per unit of the total 
sales works out at 2:28d. The total working expenses per unit 
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sold was 0°69d., and the total cost, inclusive of capital charges, 
was 221d. per unit. The maximum load recorded during the year 
was 7,4/0 kw. 

LIVERSEDGE: Electric Lighting Scheme.—The District 
Council have decided to protest to the Board of Trade against 
the proposed transfer of the Yorkshire (Woollen District) Elec- 
tric Lighting Company's undertaking in their district until that 
company fulfilled their original promise to construct a tramway 
line between Hightown Heights and Cleckheaton. 

LYNN: Electricity Department.—The total consumers now 
number 592, with a total of 28,479 eight-candle lamps or their 
equivalent. It has been decided that when an additional meter 
is required to measure energy used for heating or cooking pur- 
poses, the rental of such meter be reduced to 6d. per quarter. 

MANCHESTER: Tramway Improvements.—The various stop- 
ping-places on the City tramways are to be indicated in a 
legible manner on street lamps at the specified places. Last 
week there were 5,075,525 passengers, as compared with 
2,945,227 in the corresponding week of last year. The receipts 
were £16,251, against £14,974. 

NEWCASTLE: Telephone Rates.—The Council of the Cham- 
ber of Commerce have considered the new measured rates system 
of the Post Office and National Telephone Companies, and com- 
pared them with the rates current in France, Germany, and 
Sweden. For the same distances the rates in this country were 
greatly in excess. After a lengthy discussion it was unanimously 
resolved to ask the Postmaster-General to send an officer from 
London, and make a similar request to the National Telephone 
0. in order that the Council could place their views before 
them. 

NEWPORT: Electricity Undertaking Peport.—During the 
past year there has been a loss of £2,285 on the electricity 
account, and a profit of £2,243 on the tramway undertaking. 

NEWTON: Electric Lighting Schemes.—The Rural Council 
have received a letter from Mr. Olsson asking if they had any 
objection to a company laving mains in the streets, and overhead 
wires in the outlying districts. The Council had no objections 
to offer. 

OULTON BROAD: Provisional Order Applied for.—The 
Urban District Council have passed a resolution that formal 


TENDERS INVITED AND 


AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of Trade have received from the Officer in 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c., relating to the 
folowing contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3,000 subscribers’ telephones 
to the Postmaster-General's Department at Adelaide; September 
9th, 1907: Supply and delivery of lead-covered paper-insulated 
telephone cable to the Postmaster-General's Department at Bris- 
bane; also supply and delivery of telegraph and telephone 
instruments, stores. and material to the Postmaster-General’s 
Department at Brisbane. Tender forms and specifications can 
be obtained at the Commonwealth Oftices in London, 72 Vic- 
toria Street, S.W., where also preliminary deposits on tenders 
may be made. Copies of the specifications may be insvected at 
the Commercial Intelligence Branch of the Board of 'Trade, 73 
Basinghall Street, E.C. 

The Commonwealth of Australia Gazette announces that 
tenders will be received at the office of the Deputy Postmaster- 
General, Adelaide, until noon on Wednesday, September 25th, 
for the supply of the under-mentioned lead-covered telephone 
cable, viz. :— 


Item. | Quantity. Material required. 


1 : 74 miles Cable, 208 pair ` 
: | 2. 3 w, T90. Paper insulated, !ead-cover- 
3 Do а, 5 01000, : Ais 

EO ed, 124 lb. conductors, as 
4 24 И ,» E ” Я ау Р ý 
5 7 ^ " 59.7, per Specification 14. 
6 [ 23} a n 26 , 

Light lead-covered, silk and 
7 700 yards » 104 ,, cotton insulated, as per 
Specification 146, 


Tenderers must state the country in which the articles tendered 
for have been made or produced, and in the case of manu- 
factured articles where the material has been made or produced. 
Tenders must include Customs duty, if any, and must be 
accompanied by a deposit, or receipt for deposit, of 5 per 
cent.. in accordance with Clause 5 in the General Conditions. 
Tenderers must state the earliest date by which they will 
deliver the articles tendered for. Preference will be given to 
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application be made to the Board of Trade for a Provisional 
Order under the Electric Lighting Acts, 1882 to 1899. 

PEMBROKESHIRE: Tenby Telephone Service.—This service 
will be completed shortly by the Post Office, who are also 
installing exchanges at Pembroke Dock, Milford Haven, and 
Pembroke. 

PERTH: Tramway Undertaking.- -During July, 147,591 pas- 
sengers were carried, as against 154,722 in the same month last 
year. The car-mileage was 18,463, and the average receipts 
915d. per car-mile. The total units used were 22,544, or 1'19 
units per car-mile. 

PICKERING: Telephone | Extension.—The Rural District 
Council have under consideration a scheme for the introduction 
of & telephone service for Hovingham and Helmslev; and are 
in conmunication with the Post Office on the subject. 

PORTSMOUTH: Annual Electric Lighting Accounts.—Dur- 
ing the past year 4,183,510 units were generated, of which 
615,920 units were supplied for public lighting purposes; 3.250 
units were sold by contract, and 2,721,520 units by meter to 
private consumers. The quantity used on works amounted to 
148,120 units, for magnetising current, 482,500 units, and for 
motor-generators, 16,220 units. The public lamps include 265 
arc lamps and 442 incandescents. The total maximum supply 
demanded was 2,660 kw. 

SWANSEA: Telephone Transfer Troubles, — Тһе whole of the 
outside staff of the Swansea Municipal Telephone service have 
received notice to terminate, at one hour's notice, their contract 
with the Corporation. The National Telephone Co. propose to 
re-engage these men, subject to examination as to their know- 
ledge of telephone work. The men refuse to accept employment 
under these conditions. 

WARRINGTON RURAL DISTRICT: Proposed Electricity 
Supply.—The Corporation of Warrington propose to apply for 
a Provisional Order to supply electricity in this area, but the 
District Council are opposed to any scheme whereby the Cor- 
poration would obtain a monopoly of the supply of electricity in 
the district. 

WILLINGTON: Electric Lighting Scheme.—The Board of 
Trade have given their consent to the Provisional Order applied 
for by the Mid-Durham Electrical Supply Company. 


PROSPECTIVE BUSINESS 


quotations for early delivery. Specifications can be seen, and 
forms of tender obtained, at the General Post Offices, Adelaide. 
Melbourne, Sydney, and Brisbane; also at the Commonwealth 
Otlice in London, 72 Victoria Street, S.W. Deposits on tenders 
may be lodged with the Deputy Postmaster-General at any of 
the oflices named, or at the Commonwealth Office, London, but 
a receipt for the amount must be obtained and forwarded with 
the tender to the Deputy Postmaster-General, Adelaide. 

The Victorian Public Works Department invites tenders by 
September 23rd for a 500 kw. single-phase turbo-alternator. 

The Melbcurne Postmaster-General’s Department invite ten- 
ders by October 8th for eleven sections of branching system 
metallic circuit. switchboard for central exchange, Melbourne: 
and by January 7th, 1908. for eleven sections of a common 
battery switchboard and 3,000 subscribers’ telephones for tele- 
phene exchange, Windsor. 


AYR.—The Council will shortly be urged to put in hand 


several tramway extensions. 


BANGOR.—Application is to be made to the Local Govern- 
ment Board for sanction to borrow £1,000, of which £4CO is for 
meters and £600 for mains. 

BRISTOL.—The Electrical Committee of the City and 
County of Dristol invite applications from manufacturers for 
the supply, delivery, and erection of the following :—“ 4” 1 
300-kw. and 2 500-kw. Three-phase to D.C. Converters (6.000 to 
500 volts) with balancers and starters. “Л” E.H.T. A.C. and 
L.T. D.C. switchgear. “E?” 10-ton travelling crane. Also the 
supply, delivery, laying and jointing of :—“C'” 24 miles 
(approx.) of 005 sq. in. 3-core paper insulated, B.O.T. 
sheathed, lead covered cable, together with the neces- 
sary troughing and filing. “D” And the construction 
of the necessary converter station, inclusive of founda- 
tions. Specifications. &c. (fee, two guineas, returnable), from 
the City Electrical Engineer. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and publie resorts of the city. "Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

CARDIFF UNION.—The Guardians invite tenders for pro- 
vision of telephones. necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. Particulars, &c., may be obtained from the Clerk, 
Union Cttices. Queen's Chambers, Cardiff, to whom tenders by 
September 14th. 

COVENTRY.—4 Local Government Board inquiry has been 
held in connection with the application of the Corporation for 
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sanction to borrow £27,000 for extending the electricity under- 
taking. This forms the first loan of the larger scheme recom- 
mended by Major Cardew, and is intended to cover the expen- 
diture during the coming winter upon the power load. There 
was no opposition. 

DUNDEE.-- The Electricity Committee invite tenders for the 
supplying and laying of (a) extra high-tension armoured feeder 
cables, laid direct in the ground; (5) low-tension armoured and 
low-tension paper-insulated lead-covered feeder cables and dis- 
tribution cables laid direct in the ground, and on the solid 
system in wood troughing. Particulars, &c., from the Engineer 
in-Chief (fee, three guineas), and tenders to the Town Clerk 
by September 2nd. This plant is in connection with the new 
Carolina Port generating station. 

EAST GRINSTEAD.—The workhouse is to be fitted with a 
telephone installation. 


EGYPT.—-The Journal Officiel of July 20th contains a notice 
inviting tenders for the supply and installation of the following 
electrical equipment for the Port of Alexandria :—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (3) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. The estimated cost, and the condi. 
tons of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November ist. 

ERITH.—The Urban District Council invite tenders for the 
following plant at their sewage-disposal works, Manor Road, 
Erith :—An electrically-driven air compressor, including three- 
phase motor, switchgear, cable connections, and pipework. Par- 
ticulars from Mr. C. H. Fry, Clerk, Council Othces, Bexley 
Road, Erith, Kent. Deposit of £2 2s. required (returnable). 
Plans and specifications may be seen at the office of Messrs. 
Hawtavne and Deden, Consulting Engineers, 9 Queen Street 
Place, London, E.C. Tenders to Clerk by September 2nd. 

FINCHLEY.—The Council invite tenders for the supply and 
erection of one surface condensing plant of about 2,500 square 
feet cooling surface. Plans may be seen, and conditions, specifi- 
«ation and form of tender obtained at Electricity Works, Squire’s 
Lane, Finchley, N. (fee two guineas, returnable). Tenders to 
the Town Clerk by August 31st. The Council do not bind 
themselves to accept the lowest or any tender. 

The Council also invite tenders for the supply of feeders, 
distributing mains, and other cables, network boxes, joint boxes, 
«с. General conditions, specification, and form of tender, &c., 
" RUNE (lee two guineas, returnable). Tenders by September 

th. 

GREENOCK.--The Greenock Parish Council is prepared to 
receive tenders for the complete electric light wiring and fit- 
tings for Smithston Poorhouse and Asylum. The whole work 
must be carried out and the installation ready for connecting 
to the Corporation supply within eight weeks of acceptance of 
tender, Specifications may be obtained from R. P. Fairlie, In- 
spector, Parish Council Chambers, Greenock (fee, one guinea, 
returnable): and plans may be inspected and further particulars 
given at the office of the Engineer, Mr. T. Crichton Fulton, 
44 West George Street, Glasgow. Tenders to the Inspector 
by August 26th. 

IRELAND (CLONMEL).—The Joint Committee of Manage- 
ment of the Clonmel District Lunatic Asylum are prepared to 
receive tenders for the following work in connection with the 
lighting of the Asylum :—Section ].—Suction gas plants, gas 
engines, electric generators. Section II.—Accumulators, switch- 
board, underground mains, wiring and fittings. Section 111.— 
Power house, building, and foundations. Plans may be inspected 
by appointment at the Asylum, or at the office of the Consulting 
Engineer, Mr. Louis J. Lawless, A.I.E.E., 27 Castlewood 
Avenue, Rathmines, Dublin. Specifications, &c. (fee, three 
guifeas, returnable}. Tenders to the Resident Medical Super- 
intendent, District Asylum, Clonmel, Ireland, by September 7th. 

KETTERING.— Tenders are invited for the following plant at 
the Urban District Council's electricity generating station, 
Rockingham Road, Kettering :—-Extension engine and dynamo 
(319 kw. set), with pipework connections; (12) Extension switch- 
board panel. Full particulars from Mr. J. Bond, Clerk, Council 
Otiices, Kettering, Fee, £2 2s. (returnable). Specifications, &c., 
may be seen at offices of Consulting Engineers, Messrs. 
Kennedy and Jenkin, 17 Victoria Street, Westminster, S.W. 
Tenders to Clerk's оћсе by August 28th. 


LLANDUDNO PIER CO.—The directors invite tenders for 
the complete equipment and erection of a battery, having an out- 
put of 420 amperes for three consecutive hours, E.M.F. of circuit 
230 volts. booster, switchboard, cables, &c. Tenders must em- 
body a guarantee of not less than twelve months’ efficient. work- 
ing. Latest date for receiving tenders, September 2nd. Full 
particulars can be obtained from the Secretary to the company. 

LONDON: Marylebone.—' The Council invite tenders for the 
Supply and delivery during the six months, September, 1907, to 
February, 1908. of the following descriptions of coal for use in 
the Council's generating station :—High Hazel, double-screened 
nuts; Shirebrook, double-screened nuts; Ilkeston, double- 
screened nuts; Nuneaton, double-screened nuts; Shipley, double- 
screened nuts; Reddings, double-screened nuts; Acton Hall, 


washed nuts; Cowdenbeath, washed nuts; Griff Peas. The 
amount of coal required will be between 10,000 and 15.000 tons, 
and must be delivered when required in quantities of not less 
than 50 tons. Tenders to the Town Clerk by August 27th. 

MANCHESTER. -Che Electricity Comm.ttee invite tenders 
for the supply, delivery, and erection of two three-phase trans- 
formers, of 60 k.v.a. capacity each, and three three-phase 
transformers of 125 k.v.a. capacity each. Specifications and 
forms of tender may be obtained from Mr. F. E. Hughes, secre- 
tary, Electricity Department, Town Hall Manchester, and 
tenders to the Town Clerk by August 28th. 


NEW ZEALAND.—The Napier Council invites tenders for the 
erection and running of an electric lighting, traction, and power 
supply undertaking, under lease for a term of years. It is 
recommended that applications should be based generally upon 
the report of the consulting engineer, which may be obtained 
from the Town Clerk; fee, two guineas, returnable. 

OBAN.—''he Town Council invite tenders for the supply of 
coal, required at their generating stations for a period of 12 
months. Particulars may be obtained from the Borough Elec- 
Dn Engineer, and tenders to the Town Clerk by September 
2nd. 

OYSTERMOUTH.—Offers are invited from firms or persons 
willing to apply for an electric lighting Provisional Order with 
the view to erecting electricity works. Full particulars may be 
obtained from the Surveyor to the Council, Mumbles R.S.O., 
Glamoryanshire, or from the Clerk. 

PETERBOROUGH.—An inquiry was held on Thursday at 
Peterborough by an inspector of the Local Government Board 
into an application by the City Cóuncil for sanction to borrow 
£3,000 for extensions to the electricity mains and feeders. 
There was considerable opposition from the Ratepayers’ Asso- 
clation. 

PORTSMOUTH.—The Town Council has under consideration 
the question of several extensions to the tramway system, for 
which Parliamentary powers will be sought next session. 


RADCLIFFE.—The Electricity Committee have recommended, 
and the Town Council have confirmed, that £13,C00 be ex- 
pended upon extending the generating plant, to meet the rapidly 
increasing power demanded. "The loan is made up as follows :— 
Generating plant, £3,500; cables, £7,200; motors, £2,000; meters 
and instruments, £300. 

RAWTENSTALL.—The Rawtenstall Town Council have de- 
cided that the amount for which sanction shall be sought from 
the Local Government Board to provide an electricity generating 
station at Hareholme shall be £34,000, and not £29,000, as pre- 
viously proposed. 

STOCKPORT.—The Tramways Committee invite tenders for 
the supply, delivery, and erection of five sets of automatic point 
controllers, to be installed in connection with their overhead 
system of electric tramways. Particulars from the Borough 
Electrical Engineer, Electricity Supply Works, Millgate, Stock- 
port, and tenders to the Town Clerk by August 26th. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment for the Government power station at Trollhattan, com- 
prising three electric 550-kilowatt direct-current generators; 
4,800 ampere hours capacity battery; four 11,000 kilovolt am- 
peres three-phase generators; twelve transmitters of 5,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ''Anbud a 
elektrisk utrustning for Statens kraftverk," should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September Ist, 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
placed abroad by the Swedish Government—such machinery be- 
ing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which 
are not manufactured in Sweden, and which will be required 
in course of time. 

WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for coal bunkers. Specification and form of 
tender may be obtained from the Borough Electrical Engineer 
(fee, one guinea. returnable). "Tenders to the Chairman of the 
Electricity and Tramways Committee, Town Hall, Warrington, 
by August 27th, 1907. 

WALTHAMSTOW.—The Council invite tenders for the 
supply and delivery to their goods siding, Lea Bridge Station, 
G.E.R.. of new or second-hand flange steel rails, together with 
the necessary fishplates, bolts, dog spikes, points, and crossings, 
and about 1,300 creosoted wood sleepers. Particulars and forms 
of tender may be obtained of Mr. G. W. Holmes, A.M.I.C.E., 
Engineer to the Council, Town Hall Annexe, Orford Road, 
Walthamstow (fee two guineas, returnable). Tenders to the 
Town Clerk by August 30th. 

WATH.--The Town Council's Electric Lighting Provisional 
Order has been extended until December 31st, and the question 
of putting it into force 1s now under serious consideration. 
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TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Victorian Postmaster-General's Depart- 
ment has accepted the tender of R. B. Hungerford (Sydney) for 
2,000 relays at £716 158. 

The Victoria Postmaster-General’s Department has ac- 
cepted .the following tenders:— Delivery of two telephone 
switchboards, International Electric Co., 55 Redcross Street, 
London, E.C., £400. Defence Department.— Electrical stores— 
440 yards, E-L lead 19-14 A.R., £65 14s. ; 440 yards, E-L. lead 
19-14 M-G, £63 9s.; 240 yards E-L lead 1-14, £3 13s. 8d., 
Siemens Brothers Dynamo Works, Ltd. 

The New South Wales Postmaster-General's Department has 
accepted the following tender:—50 wall telephone sets of the 
Western Electric Co.'s make, R. В. Hungerford, Sydney, 
£144 11s. 

The Tasmanian Postmaster-General's Departinent has accepted 
the tender of R. B. Hungerford at £116 for common battery 
telephone material to be delivered at Hobart. 

BLACKBURN.—The following tenders have been accepted :— 
Electric motors, Messrs. Dick, Kerr & Co.; meters, Messrs. 
Ferranti, Ltd. 

BOLTON.—The Electrical Committee have accepted two ten- 
ders by the Westinghouse Electric and Manufacturing Co., Ltd., 
for the supply of transformers and switchboards. 

CAPE TOWN.—An order has been placed with the General 
Electric Co. for electric motors. 

EXMOUTH.—A refuse destructor plant is being supplied to 
the Town Council by Messrs. Meldrum. 

GLASGOW.—The tender ef Messrs. Richardsons, Westgarth 
& Co., for a 3,000 kw. turbo-alternator for the Pinkston power 
station was recommended for acceptance at the last meeting of 
the Corporation. It will be remembered that the Electrical 
Engineer had previously reported favourably upon the Zoelly 
turbine, and a deputation visited Zurich in this connection. 
As, however, they were unable to see the machine in actual 
operation, it was recommended that the above tender be ac- 
cepted. During a discussion it was elicited that although the 
turbine would be manufactured in England, the alternator would 
be made in Switzerland. Some objection was taken to this, 
and the Convener of the Tramways, who stated that the con- 
tract would amount to £20,000, of which £3,000 would repre- 
sent the alternator, agreed to take the minute back so far as 
the alternator was concerned. 

HETTON.—A tender by the Northern Counties Electricity 
Supply Co. to: light certain streets at £1 7s. per lamp has been 
accepted. The Surveyor has been иш to take records 
so as to furnish the Lighting and Highways Committee with 
information as to the actual cost of electricity as compared with 


ав. 

5 HORSHAM.—The Waterworks and Lighting Committee have 
accepted the tender of Messrs. Holmes and Cooper for the 
electric wiring of the waterworks premises at £18 15s. 

HULL.—The tender of Messrs. Korting Bros., Ltd., has been 
accepted for condenser and pipe-work at £625. 

INDIA.—The British Westinghouse Co. is supplying a 50 kw. 
generator, together with transformer-house equipment to the 
East India Railway Co. Р 

KEIGHLEY.—The tender of Messrs. Lotery & Со., 4 to 8 
St. Mary Street, London, N.E., for uniforms, has been ac- 
cepted. 

LOWESTOFT.—^A tender for £50 has been accepted for the 
wiring and fitting of the sanatorium. 

The following tenders for steam coal have been accepted :— 
Cory & Sons, Ltd., 2,000 tons approximately, 15s. per ton; 
Bessey & Palmer. Ltd., 1,000 tons approximately, 15s. 114. per 
ton; T. Moy, Ltd., 1,000 tons approximately, 15s. 11d. per ton. 

MANCHESTER.—The tender of Messrs. Higginbottom & 
Mannock has been accepted for eight electric passenger eleva- 
tors and six electric goods lifts for the new infirmary. 

NEWCASTLE-UPON-TYNE.—Messrs. Richardsons, Westgarth 
& Co., are supplying four turbo-alternators to the new power 
station of the Newcastle-upon-Tyne Electric Supply Со. ; also а 
pumping installation to the Carville power station of the same 
company, consisting of seven pumps having a duty of some 
5,000,000 gallons per hour. ‘The former contract includes Nes- 
drum water-tube boilers, cooling towers, and condensing plant. 

NEW OLYMPIA CO.—This company has placed a contract 
with the Easton Lift Co. for the permanent erection of two of 
their latest and most improved types of electric passenger lift. 
This order is the outconie of the firm's working exhibit at the 
Electrical Exhibition at Olympia in 1905. 

NEW ZEALAND.—An “Ideal” electric generating plant is 
con supplied to the Government by Messrs. R. J. Nicholson & 


о. 

PORTSMOUTH.-The following tenders have been ac- 
cepted :—Steam exhaust and water pipes, &c., Messrs. Aiton 
< Co., £3.004: high-tension switchboard, the British Thomson- 
Houston Co., £580 8s. ; six transformers, Pritish Electric Trans- 
former Co., £396. 

The tender of Messrs. Bradbury, Son, & Co., for the supply 
of Тугегџуа coal for six months at 225. 114. per ton, has 
been accepted. 

WARRINGTON.—The tender of Mr. Joseph Dolan. builder, 
Warrington, for the erection of buildings for boiler plant 
extensions, at £1,935, has been accepted. 
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COMPANIES' MEETINGS AND REPORTS 


LIVERPOOL OVERHEAD RAILWAY CO. 
the half-yearly meeting will be found on page 307. 

METROPOLITAN DISTRICT RAILWAY CO.—Our report 
of the annual meeting will be found on page 315. 

NORTH METROPOLITAN TRAMWAYS CO.- The half- 
yearly general meeting was held on ‘Thursday, Mr. George 
Richardson presiding. The chairman pointed out that the share 
capital had been written down from £887,565 to £199,154, and 
the loans to the Metropolitan Electric Tramways, Limited, of 
£277,643, in the last balance sheet, had disappeared altogether. 
The cash in bank had been reduced from £182,481 to £77,325, 
owing to the return of £3 10s. per share in February last. The 
assets remained practically the same, and the position was 
unchanged. The dividend of 1s. per share recommended was 
practically made up of the sum of £5,000 transferred from the 
income-tax account. This was a sum kept in reserve, as it was 
uncertain how the Commissioners of Inland Revenue would treat 
the payments by the London County Council for the lease. 
After considerable negotiation the directors got Somerset House 
to accept their view that the company was not liable to tax in 
respect of those payments. А loss having been incurred during 
the half-vear on the cars running on the small length of line in 
the Romford Road, they had increased the fare, with satis- 
factory results. With respect to that asset, they had the works 
at Leytonstone and the East Ham and Barking Road properties, 
representing an amount of £75,000. They had not been able to 
dispose of those properties, and, pending their doing so, they 
could not distribute any further money. 

NORTH LONDON RAILWAY CO.—Lord Rathmore, pre- 
siding at the annual meeting on Thursday, complained strongly 
of the halfpenny fares upon the L.C.C. tramways. He hoped 
that the audit of the tramway accounts would throw some light 
on the matter as to whether they were really remunerative. 


MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—The Perth City Counci! have appointed 
Mr. Hugh Edmiston, City Electrical Engineer. 

The senior assistant at Pontypridd having been compelled 
to resign through a serious illness, Mr. F. A. РепреПу has 
been appointed senior charge engineer, Mr. E. C. Gaccon 
second charge engineer, and Mr. S. P. Rigden as third charge 
engineer. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
A meeting of the creditors of Messrs. Lea, Warren, and Co., 
electrical engineers, Northampton and London, was held in 
London last week. The statement of affairs shows unsecured 
creditors to the total of £5.186 14s. 7d.. and total debts to the 
value of £5,535 5s. 5d. There is a deficiency of £2,807 2s. 6d. 
This deficiency is attributed mainly to serious losses involved 
in connection with the electrical work at the Long Grove Asylum 
of the London County Council. An offer of a composition of 
8s. in the £ was made. The following resolution. however, was 
passed without opposition: "'That a composition of 8s. in 
the pound be accepted, payable bv four equal instalments at 
three, six, nine, and twelve months (hw composition bills or 
notes), provided the last two instalments are secured to the 
satisfaction of the following committee within fourteen davs; 
that should either the debtors fail to find satisfactory security, 
the creditors fail to agree to the resolution, or any proceedings 
taken against the firm, then the debtors execute an assignment 
for the benefit of creditors with. the same gentlemen as a com- 
mittee of inspection; that the committee consist of the repre- 
sentatives of the three largest creditors, viz., Stamford, Spalding, 
and Boston Banking Co., Ltd., Kettering, the General Electric 
Co., Ltd., London, Messrs. Gent and Co., Ltd.. Leicester.” 

W. A. Roderick, Electrical Engineer, 12 Penmaen Street, 
Swansea, has been adjudicated bankrupt. 

The York Electrical Co. is to be wound up voluntarily. 

JOHN I. HALL & CO.—To more effectually deal with the 
growing business in Wilkinson feedwater heaters, this firm has 
removed to Craven House, Kingsway, Londen. This heater is 
described on page 501 this week. 

MUNICIPAL TRAMWAYS AMATEUR FOOTBALL 
LEAGUE.—A meeting of the Committee of the Municipal 
Tramways Amateur Football League was held at the Manchester 
Corporation Tramway othces, on August 15th. Mr. С. W. 
Mallins, A.I. E. E., Hon. President of the League, presided, and 
there were also present. representatives of the following muni- 
cipal tramways football clubs, viz. :— Manchester, Shetteld, 
Oldham, Liverpool, Leeds, Birmingham, Naltord. Pradford, and 
Wallasev. The Committee decided to run the competition om 
Association Cup lines during the forthcoming season, and adopted 
new rules. 

PARTNERSHIPS. --The partnership existing between Messrs. 
Thos. L. Miller and Adrian Collins, of 61 Old Pond Street, 
London, has been terminated by mutual consent. 

Messrs. T. L. Miller and Wilson. consulting engineers. of 
18 Westminster Chambers, 1 Crosshall Street, Liverpool, and 
19 Brazennose Street. Manchester, have taken into partnership 
Mr. Henry Villiers Pegg, and have opened an осе at 47-48 
Scottish Temperance Insurance Buildings, Donegal Square. 
Belfast. In future the firm will practice under the style of 
T. L. Miller, Wilson, & Pegg. 
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METROPOLITAN DISTRICT RAILWAY 


IR GEORGE GIBB presided at the half-yearly meeting of 

the Metropolitan District Railway on Wednesday last week. 
The report, given in our last issue, was adopted. In his speech, 
which was of some considerable length, the Chairman thought 
the proprietors might on this occasion regard the accounts with 
some satisfaction, for the results of the half-year’s workin 
and the prospects at the present time were better than they ha 
been for some time ast, although the position was 
not all what they vould wish it to be. The deficit had 
been reduced to £18,000, as avainst £40,000 last year, so that 
the position had been improved by 55 per cent., and this had 
been done entirely by a saving in working expenses. The capital 
expenditure during the half-year had been £137,588, of which 
£28,234 was on account of electric rolling stock previously pro- 
vided, less a credit for rolling stock sold of £4,798. At the end 
of the half-vear they had spent £313,000 more than the proceeds 
of the capital raised, and that excess had been provided by means 
of temporary loans. The passengers carried during the half-year 
numbered 25,426,825; but there had been an alteration made in 
the mode of compiling the number of passengers. The White- 
chapel and Bow Railway was opened in 1902, and the opening 
of that railway naturally caused an increase of traffic on the 
District, passing from the one system to the other; but, in 
addition to that, the District Company owned a little bit of 
isolated line intervening between the Whitechapel and Bow and 
the joint City lines, and a large number of passengers passing 
between the City lines and the Whitechapel and Bow and Tilbury 
and Southend lines passed over that little bit of line, and 
although these yielded practically nothing in the way of money 
to the District, they had been treated technically as District 
passengers. In the past half-year there were 4,87/3,660 passen- 
gers carried over that line, the money yield to the District being 
only £305, and it was obvious that those passengers were mere 
phantoms so far as the District was concerned. It had therefore 
been thought well to exclude these figures in compiling the number 
of passengers carried during the half-year. e decrease in 
revenue from passenger traffic was more than accounted for by 
the decrease in first-class. The actual decrease was £2,929; 
but they had lost 360,741 first-class passengers, representing 
£4,338; yet they had carried nearly 1,500,000 first-class passen- 
gers, and he did not think it would be wise to abolish first-class 
immediately, because if they were to do so they would offend 
1,500,000 people each half-year. They carried in the half-year 
4,685,000 workmen, showing a decrease of 1,970,678, but as the 
average fare was ld., and the average cost per passenger was 
l'36d., the proprietors need not distress themselves very much 
at this reduction. Ordinary third-class passengers showed a de- 
crease of 1,521,000, but an increase in money of £2,075. The 
net result was that, apart from workmen, they had had a decrease 
of 1,876,794 passengers, or 9 per cent., and, under the circum- 
stances, they might fairly regard this as quite a good result. 

Dealing specifically with the decrease in the passengers car- 
ried, Sir George Gibb said he did not believe it had been due 
to the increase in fares inaugurated last September. In fact, he 
had come to the conclusion that they had practically not lost 
any substantial number of passengers owing to this cause. Those 
fares were still very low. The average receipt per passenger 
this half-year had been 1°91d., the mileage being 24 miles. In 
1899 the average receipt was 2°19d., so that their fares in 1899 
were 147 per cent. higher than they were at present. That was 
before the policy of decrease began: and the mileage in 1899 was 
only 13 miles, as compared with 24 miles now. He thought they 
could trace pretty accurately what the decrease in number was 
due to. 1% was particularly due to new competition, which did 
not exist in the first half of 1906. The Piccadilly Tube directly 
competed with the District all the way from Навон to 
Holborn. He had gone verv carefully into the matter with the 
officers of the company, and had come to the conclusion that 
during the half-year they lost 2,250,000 passengers by diversion 
to the Piccadilly Tube, which carried 12,000,000 passengers 
altogether. Their loss in money, due to the same cause, had been 
£22,000, and, in his judgment, the only reason why they had 
been able to maintain practically their gross revenue had been 
that by means of the increase in fares they had received a 
farthing more per passenger than they did on the old fares, re- 
presenting altogether some £24,000. 

With regard to expenditure on maintenance of way and works 
they had spent practically the same as in the corresponding 
half. Car repairs showed a decrease of £2,455. In regard to 
both car repairs and expenditure on way and works, however, 
they were quite resolved that they would not save money which 
ought to be spent on those items. They intended to maintain 
the railway and cars well; but he thought he saw a probability 
that within the next vear or so there might be a fairly substantial 
saving under both those headings. Thev had not included in 
their car expenditure anything whatever for depreciation of cars. 
In their present position it would be quite useless to do so, 
because the amount would just have to go to capital, and the 
same result was attained by leaving out any such charge. There 
had been a saving of £1,861 in traffic expenses. On train work- 
ing there was the large saving of £12,934, or 14 per cent.. and 
this was a clear saving. The number of train men and the 
amount spent under that head had decreased by £2,987, and the 


electric current had cost £9,000 less, £1,575 being due to a 
decrease in the price ot the current, and £3,075 to a decrease in 
the number of car miles run. They had saved a further £4,181 
in the quantity of current used, due to careful running of the 
trains, and the teaching of the men, so as to enable them to run 
the trains with a smaller expenditure of current. Omitting an 
increase of £419 on rates and taxes, which were beyond the 


- board's control, there was a saving of £23,411 on the expenditure 


side, or practically 16 per cent., and this reflected very great 
credit on the officers and staff. 

The present position of the railway companies in London, Sir 
George Gibb stated, was made more trying from inside than 
from outside causes. With regard to Sir Henry Oakley's speech 
at the meeting of the Central London Railway, he did not wish 
to say anything to rouse the susceptibilities of any competitor. 
At the same time, he doubted whether, even after the lapse of 
seven years, the older companies had altogether forgiven the 
Central London, not only for the offence of coming into exist- 
ence, but for the greater offence of reducing the long-distance 
fares to a figure which brought disaster to many of those who had 
previously embarked their capital in the carrying business, 
whilst not producing for the Central London themselves any 
striking advantages. Some people thought that it was only neces- 
sary to run frequent trains, and to charge a very low fare, to 
secure marvellous developments of traffic; but when, after six 
years of most admirable service, the number of passengers 
carried on the Central London in the first half-year after their 
opening—namely, for the June half of 1901— was 20,000,000, 
and that in the June half of 1907, six years later, they still 
carried 20,000,000, it was permissible to doubt whether the gain 
tus new method was worth the loss which it imposed on 
others. 

Sir George Gibb concluded by expressing a hope that the 
work of the London Traffic Conference would bring all parties 
together, so as to place and maintain the business of carrying 
passengers in London on the only sound footing on which any 
business could exist and prosper. 


MISCELLANEOUS CITY NOTES 


ELECTRIC LANDAULET CO.—An interim dividend of 
5 per cent. per annum has been declared for the June half. 
rear. 

HADFIELD’S STEEL FOUNDRY. 
one shilling per share is announced. 


An interim dividend of 


Patents and Designs Bill.—This Bill was read a second time 
in the House of Lords on Tuesday. 

The Franklin Institute (Philadelphia).—4A provisional award of 
a "John Scott Legacy Medal and Premium” was made some 
little time back for Prof. J. A. Ewing and Mr. L. H. Walter's 
'* method of detecting electrical oscillations." As the three 
months have now elapsed during which, according to the usual 
procedure, the award could be opposed, the provisional award 
has been confirmed, and the medals have been received through 
the American Embassy. 


Royal Commission on London Traffic. —4 short discussion 
took place in the House of Lords on Monday with reference 
to the special temporary branch which the Board of Trade 15 
about to constitute for the purpose of dealing with matters 
relating to London trafic, in so far as they come within the 
scope of the Board. Lord Ribblesdale, who was a member of 
the Royal Commission on London Tratlic, asked what the duties 
of this special branch were to be, and if it was intended to 
entrust it with any of the functions which the report of the 
Royal Commission on London trattic recommended should be 
vested in a trattic board. He moved for papers, as in view of 
the pronouncement of the London County Council to send a 
deputation to the Prime Minister he gathered that there must 
have keen some correspondence. The public ought to be 
informed of the nature of this, and why the constitution of a 
trafic board had given way to the appointment of a branch of 
the Board of Trade. Lord Montague supported the motion, as 
also did the Bishop of Southwark. The Earl of Granard, on 
behalf of the Government, said it had been found impossible 
to bring in a Bill to give effect to the recommendation of the 
Royal Commission on London Trattic, and the branch of the 
Board of Trade had been established as a temporary expedient. 
This branch would report to Parliament vearly on the needs 
of London traflic, and would endeavour to bring into harmony 
different schemes by conferences between the parties concerned, 
in which they hoped to have the co-operation in this of repre- 
sentatives of the Home Office and of the Local Government 
Board. If the branch reported adversely on any private Bill, 
that circumstance would certainly be taken into account by the 
committees of both Houses. Something might be done by 
amending standing orders, so that private Dills would have to 
fo before this branch of the Board of Trade before they came 

efore Parliament. That was a matter requiring great con- 
sideration, and possibly next year something might be done in 
that way. Although the branch had only been working for a 
week or so, they had already had two or three schemes sub- 
mitted to them for approval. After some further discussion the 
motion was agreed to. 
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THURSDAY, AUGUST 29, 1907. 


[PRICE SIXPENCE. 


SUMMARY 


Тнк tramway network of the Salford Corporation 
extends over several neighbouring districts, ineluding 
Eccles. Up to the present, the energy for working the 
Eccles route has been supplied from the Salford Corpora- 
tion electricity works, but under an agreement the 
Eccles Corporation might elect to supply the electrical 
energy from their generating station after a certain 
time, at a price which should be revised every five 
years, at the request of either side, either by agreement 
or arbitration. The original price set forth in the 
agreement five years ago was 134. for the first 150,000 
B.T.U. per annum, and 11d. per unit for further units 
up to 250.000 per annum. The first five years’ period 
has just expired, and the Eccles Corporation gave 
notice of their desire to supply at a price which was 
equivalent to 165d. per unit for the first 500,000 units, 
and therefore higher than that provided in the original 
agreement. The Salford Corporation Tramways Com 
mittee refused, this offer, as they were paving their 
Electricity Committee 135d. per unit, and Eccles 
applied to the Board of Trade to appoint an arbitrator 
to settle the difference. Magor Cardew has now 
awarded that the price to be paid by the Salford Cor- 
poration to the Eccles Corporation shall be 14d. per 
unit for the first 500.000 units per annum, and Id. for 
all units above 500.000. (Page 319.) 


Тик death of Mr. Јокерн Kincatp, senior partner in 
the firm ot Messrs. KINCAID, WALLER, MANVILLE & 
Dawson, took place on August 20th. The deceased 
gentleman was intimately connected with all forms of 
street traction, right up to the time cf his death. 


(Расе 320.) 


THe London County Council have recently. added an- 
other asylum to the group of lunatic asylums at Epsom, 
The generating station which supplies the whole of 
these buildings has recently been enlarged; and the 
electrical arrangements in. the new asyluin. form a 
ecod illustration of the large part played by electricity 
lor heht and power purposes in a modern institution of 
this character. (Page 321.) 

THE electric tramway system in St. Petersburg is 
supplied from a new generating station containing 
three Westinghouse turbo-alternators, which give a 
three-phase supply at 6.600 volts to five rotary con- 
verter substations. The line equipment is overhead, 
and the route is all double track, 5 ft. gauge. Single- 
deck two-axle ears are used, with trailers. (Page 322.) 

We eall attention to a number of interesting fea- 
tures in the new set of rules and regulations for 
safety in electrical installations recently adopted by 
the Verband Deutscher Elektrotechniker. (Page 324.) 


THE annual accounts of the Wolverhampton Corpo- 
ration Lorain surface-contaect tramways show that 
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during the past year the cost of maintenance of the 
Lorain equipment has increased from ‘222d. to °352d. 
per ear mile. Other interesting particulars are given on 
page 325. 

А REPORT has been made to the Board of Trade, 
showing the number of persons killed and injured upon 
the railways of the United Kingdom during 1906. The 
totals upon eleetric railways, through contact with the 

' live ” rail, are four killed and tw enty-cne injured. In 
addition, sixteen servants and one person cn business 
were injured by shoek and burn, not caused by direct 
contact with the *‘ live” rail, and four were injured 
(one fatally) in generating stations. (Page 826.) 


Tne Engineer to the City of London Corporation deals 
with a v: ariety of matters in his report for the vear 
1906. He states that there has been a saving of 
£490 10s. 2d. in the cost of street lighting in the three 
areas where gas has displaced eleetrie lighting. Men- 
tion is again "made of the great inconvenience caused 
by the laying of telephone and electric lighting ser- 
vices, and the frequeut and long continued opening of 
the street boxes. In addition to laying 320 new ser- 
vices, the telephone manholes were opened on nearly 
2,000 occasions, exclusive of mere inspections. Over: 
head wires in the City continue to increase, there being 
now 731,500 spans crossing publie thoroughfares com- 
pared with 699,300 spans in 1900, and 260,000 spans in 
1899. (Page 320.) 

A PAPER read by Mr. G. SEMENZA at the Convention 
of the American Electric Light Association held 
recently at Washington, gives an account of the systems 
of charging for electric power supply in Italy, and 
reviews some aspects of the maximum demand system 
in different forms. (Page 327.) 

A WELL-ILLUSTRATED article by D. S. Paxton gives 
an account of the numerous applications of electricity 
for industrial purposes at a farm in Saxony. A system 
of high and low tension wires has been erected, and 
portable transfcrmers and motors can be connected to 
it at numerous points. Electric motive power is em- 
ployed for threshing, circular and band saws, pumping 
and distributing manure, and other purposes. (Page 
329.) 

SOME interesting details of American steam turbine 
development. are given in a paper recently read before 
the National Electrie Light Association. Various tests 
are described, in which the steam consumption of a 
9,000-kw. set came out at 12 Ib. per kw. hcur when 
using steam at 200-16. pressure, 125° superheat, aud 
with 29 inches of vacuum. (Page 333.) 

A REPORT has recently been issued in America by a 
committee who were appointed to investigate the 
question of municipal and private ownership in 
America and this country. The conclusions of the 
majority of the committee are in general in favour of 
municipal management of such undertakings, especially 
those connected with the public health, but emphasise 
the necessity for adequate regulation. They point out 
that the success of municipal control of publie utilities 
depends upon the existence in the city of a high 
eapacity for municipal government, and consider that 
in this respect Great Britain is ahead of the United 
States. A few individual members dissent with some 
ot the views expressed in the report. (Page 335.) 

A MOTOR starting switch of the hand operated mag- 
netic clutch variety is the subject of a recent patent 
bv Ernest F. Moy, Lrp., and others. The switch 
described possesses several features which give the 
design a somewhat unusual interest. (Page 330.) 

ТнвЕЕ large electric locomotives have just been com- 
pleted by the British Thomson-Houston Co. for the 
Metropolitan Railway Company of London. The 
machines are of standard construction for third rail 
service, and are fitted with both compressed air and 
vacuum brake gear. (Page 337.) 


Tuer bare-strip distribution system in Aberdeen has 
been the subject of a lengthy report by the City Elec- 
trical Engineer, Mr. J. ALEXANDER BELL. Consider- 
able trouble has been experienced during the last ten 
years from explosions, and experiments have been made 
Which show that the presence of gas is of secondary 
importance as а cause of these. An ordinary '' short,” 
if of sutheient violence, is quite enough to cause an 
explosion due to hot air, so Mr. Bell finally recom- 
mends that the entire culvert system be replaced by 
the solid system. (Page 310.) 

Mr. F. D. NEWBURY read a paper at the Washington 
Convention of the American Electric Light Association 
on power-factor correction by synchronous motors, in 
which the circumstances which determine whether it 
is worth while to instal special plant for improving the 
power-factor of any given system were considered. 
(Page 341.) 

Uxper Electrochemistry we 
of Prof. F. FOERSTER upon the intluence of tem- 
perature upon electrolytic metallic deposition. The 
interesting paper by Dr. OTTO STEINER upon the elec- 
trolytie refining of tin is also dealt with, and a paper 
by Dr. Анкхо Монк, describing the electrolytic 
refining of bismuth, is abstracted at length. Other 
subjects dealt with are the producticn of calcium car- 
bide, and the export of aluminium from France, and 
the solubility of platinum anodes under the influence 
of the electric current. (Page 343.) 

Схрев " Electrical Science " appears a sununary cf a 
paper dealing with the atomic disintegration produced 
in metals by Röntgen rays, and a note cn a new 
design for a laboratory standard of mutual inductance. 
Other notes are in reference to the determination of the 
best pressure for the maximum conductivity of spark- 
gaps. VILLARD describes a new generator for radic- 
telegraphy. (Page 344.) 

AMoNG the more important patent specifications 
published last Thursday, and abstracted in the current 
issue, is one by the ALLGEMEINE EXLEKTRICITATS GESELL- 
SCHAFT, which relates to the field distribution of alter. 
nating current repulsion motors. A specification by 
W. E. Burnaxp describes a rather novel method of 
securing automatice speed control of a series wound 
motor; and Messrs. GROWALL, LINBLAD, and STALHANE 
give particulars of a method for reducing magnetic 
leakage in transformer type electrice furnaces. Two 
specifications by the DEUTSCHE GasGLCHLicut Co. and 
SIEMENS and HALSKE respectively deal with processes 
for the production of metallic tungsten and other 
metals for use as filaments of electric lamps. Among 
expiring patents this week is one by J. SwINBURNE in 
reference to electric meters of the induction tvpe, and 
another by GEvTZscH, for a process of manufacturing 
oils for insulating purposes. (Page 346.) 

LocanL Nores, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business and other 
Notes. Companies Meetings and Reports, and our Stock 
and Share List will be found cn pp. 347-352 


abstract the paper 


Ir is a general axiom that the people respensible for 
running a business or a publie service should have 
enough liberty in their choice of means and methods 
to make the best possible job of their work. The 
proper limitations of such a liberty are the rights of 
other people, including those of the general public. 
The position of the London County Council as the 
tramway authority for London is a flagrant instance 
of a body, entrusted with duties and responsibilities 
by the Legislature, but by that same Legislature 
obliged to subiit its choice of ways and means to a 
multitude of local authorities, having no responsibility 
for the tramway enterprise, each of which is able to 
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impose its will upon the Council withiu its own district 
and without appeal in very important questions 
affecting the whole service. It is owing to the L.C.C. 
being in this unique position, shared by no other local 
authority owning tramways in the whole kingdom, that 
it is unable to equip its lines with the electrical system 
which is best suited to each route, having regard to 
the trathe, to physical conditions, and to the other 
considerations which should determine the action of a 
tramway undertaking. The equipment of the route 
from the City to Bow Bridge has been the subject of 
tedious negotiation between the L.C.C. and the 
Borough Councils. The presence of the District and 
Whitechapel and Bow Railways under the White- 
chapel and Mile End Roads puts great difficulties in 
the way of conduit equipment, and the L.C.C. conse- 
quently endeavoured to get the assent of the Borough 
Councils to the overhead system. This is a matter in 
which the Boroughs have an absolute veto, and the 
L.C.C. could not obtain the required consents.  Be- 
sides the physical difficulty and the greater expense 
of the conduit system, there is a strong reason for 
adopting the overhead equipment in the fact that the 
extensive tramways across the county boundary, in 
‘Leyton, West Ham, Ilford, and East Ham, are all 
overhead, and that through-running with the London 
tramways is urgently required in the interests of the 
East End publie and of all the tramway undertakings 
concerned. These reasons are of no apparent interest 
or value to the Borough Councils of Stepney and some 
other boroughs, who seem to be moved by a kind of 
jealousy that their roads and streets should be “© dis- 
figured ’’ by poles and wires, whilst the North and 
South of London have been indulged with the conduit 
system. The L.C.C. has sought to make progress by 
deciding on the G.B. surface-contact system, to which 
the Boroughs have agreed, but now the tramway 
authorities across the Essex border are crying out 
against the decision, because it will interfere with the 
through running, to which they properly attach great 
importance. The examples of Wolverhampton, where 
cars run over lines equipped with surface contact 
inside, and overhead wires outside the borough, and of 
Bournemouth, where the lines in the centre of the 
town are conduit, and those beyond overhead, prove 
that the transfer is practicable, and is made with 
inappreciable delay. But the cars must carry ecllecting 
equipments for both systems, and doubtless that is 
the root of the objections raised by the West Ham 
Corporation and other tramway undertakers. Those 
directly concerned are West Ham, East Ham, Leyton 
and Ilford, which, between them, own well over 200 
cars. The fitting of the surface-contact skates and 
magnets to ears not designed to carry them may pre- 
sent a good many difficulties, owing to varying motor 
elearanees, wheel-bases, and truck designs, and will 
certainly cost an appreciable amount of money in the 
first place, as well as added maintenance in the future. 
The mest economieal way of dealing with the difficulties 
would be to equip the L.C.C. ears with the trolley, and 
let them carry on the through service, but this is not 
likely to be palatable to the Essex authorities. We 
do not believe that the expense will be allowed to 
Stand in the way of the through service, which should 
be remunerative to the tramway authorities and of 
great public benefit. The whole business is an illus- 


tration of the erying need for a Greater London tratfie 
authority, by whatever name it may be called, which 
shall be armed with power to settle such questions 
with regard to the greatest benefit of the greatest 
number, and to prevent jealous local authorities from 
spending their ratepayers' money in fighting and 
thwarting each other, and meantime delaying and 
adding to the cost of vital publie services. 
SCRI нь 

WirH the conversion of the Aberdeen bare-strip 
culverts to the solid system of distribution mains, we 
shall witness the expiry of what is probably the last 
important example of that system in this country. The 
report of the Aberdeen City Electrical Engineer, given 
in another column, forms an interesting commentary 
upon the peculiar troubles incidental to this system of 
mains laying; and in so far as it constitutes a story of 
explosion, investigation, expensive alterations, and more 
explosions, might almost be read as an epitome of the 
history of all bare-strip svstems wherever such have 
been installed. The explosion troubles in Aberdeen 
date from 1897, and reached a maximum frequency 
towards the autumn of 1903. A very practical series 
Of tests were undertaken in an endeavour to diseover 
the principal eause of the explosions, and the interest- 
ing result was arrived at that although the presence 
of coal gas greatly increased the violence of an explo- 
sion, vet it was possible for a considerable explosive 
effect to be produced in the presence of nothing but 
fresh air. This latter result was found to depend 
simply upon the horse-power behind the fault, and in 
one experiment a manhole cover was blown out, in spite 
of its having a 6 in. square vent hole. One interesting 
fact brought to light by these experiments is that the 
odour of coal gas may be entirely lost in the process of 
filtering through the earth, whereas its explosive pro- 
perties are in no wise affected thereby. 16 appears, 
therefore, that the primary cause of most explosions 
is an arc of more or less violence resulting in the first 
place from leakage due to damp. In the effort to pre- 
vent this initial leakage, expensive alterations have been 
made in the methods of supporting and insulating the 
bare copper strip, but without success, and in the end 
Mr. Bell is unable to reecrnmend апу real remedy 
short of the entire abolition of this type of distribution. 


THE PRICE OF ELECTRICAL ENERGY FOR 
TRAMWAYS 


S brietly announced in our last issue, Major 
А ск the arbitrator appcinted by the Board of 
Trade, has made his award with regard to the price 
to be paid by the Salford Corporation to the Eccles 
Corporation for electrical energy to be used in the 
working of these tramways owned by the Salford 
Corporation, which, by arrangement, are run in the 
Eccles part of the Salford tramway network. The 
arbitration took place at the Westminster Palace Hotel 
on the 27th and 28th May last, when Messrs. C. P. 
Sparks, J. 5. Highfield, C. D. Tuite and the Salford 
electrical engineer (Mr. V. А. H. MeCowen) were wit- 
nesses on behalf of the Saltord Corporation, and the 
evidence on behalf of the Eccles Corporation was given 
by Messrs. Philip Dawson, C. H. Wordinghai and the 
Eeeles Electrical Engineer (Mr. Angus). 

Prior to the arbitration, representatives of the Eecles 
Corporation waited upon the Salford Tramways Com- 
mittee, and quoted as the lowest price at which they 
could supply electrical energy for the working of the 
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tramways figures which worked out at 1:654. per unit 
for a supply ot 500,000 units. The Salford Ccrpora- 
tion were then purchasing the electricity from their 
own Electricity Committee, and offered to pay Eccles 
the same price they paid their own committee, which 
at that time was 134d. per unit, but this offer was 
refused by the Eccles Corporation, and without any 
further attempt at negotiation Kecles applied to the 
Board of Trade to appoint a reteree to determine a 
price. As above stated, Majer Cardew was appointed, 
and the price now fixed by him is 1:33d. for the first 
500,000 units, and Id. per unit over that quantity. No 
mention is made in the award as to the costs, and, 
therefore, each party pay their own, but the cost of 
the arbitrator is to be paid by Eccles. 


The following is the text of Major Cardew’s award : — 


TO ALL TO WHOM THESE PRESENTS SHALL COME, 
I, PHILLIP CARDEW,ot 8 Queen Anne's Gate, in the County 
of London, send greeting. WHEREAS, by Articles of Agree- 
ment made the eleventh day ot April one thousand nine hun- 
dred and two between the Mayor Aldermen and Burgesses of 
the County Borough of Salford (therein and hereinatter re- 
ferred to as “the Salford Corporation `) of the one part and 
the Mayor Aldermen and Burgesses ot the Borough of Eccles 
(therein and hereinafter referred to as ''the Eccles Corpora- 
tion") of the other part. it was agreed that the Salford Cor. 
peration should and were thereby empowered to construct 
certain tramways in the Borough ot Eccles at the expense of 
the Eccles Corporation, and to fix the Electrical equipment 
concurrently with the construction of the tramways, and to 
виру the electrical energy for the purpose of working the 
said tramways or any part or parts thereof, but the Eccles 
Cerporation might upon giving certain notices of their inten- 
tion to supply electrical energy from their own stations for the 
purpose ot working the said tramways require the Saltord Cor- 
poration upon the expiration of a certain time thereafter to 
purchase electrical energy from the Eccles Corporation accord- 
ingly, and by section 15 of the said Agreement it was provided 
that the Salford Corporation should pay to the Eccles Cor- 
poration at the following rates and charges ridelicet :— 

(1) For a consumption not exceeding One hundred and fifty 
thousand Board of Trade units per annum the sum of three 
halt pence per unit. 

(2) For every unit exceeding One hundred and fifty 
thousand and not exceeding Two hundred and fifty thousand 
Beard of Trade units per annum the sum of one penny farthing 
per unit, 

Provided alwavs that on the application of either Corporation 
such rates and charges should be subject to revision every five 
years after the date of the said Agreement, and failing Agree- 
ment on any such revision the matter should be referred for 
settlement to a referee to be appointed by the Board of Trade 
and anv reference thereunder should be a reference under the 
Arbitration Act 1889. 


AND WHEREAS in pursuance and in accordance with the 
provisions of the said Articles of Agreement the Eccles Cor- 
poration are to supply aud the Salford Corporation are to take 
on and from the first day of September next electrical energy 
for working such tramways; AND WHEREAS by writing 
signed by Order of the Board of Trade on the twentieth day 
of April One thousand nine hundred and seven by T. W. P. 
Blomefield, an Assistant Secretary to the said Board, reciting 
that it had been represented to the said Board of Trade by the 
Salford Corporation that the said Corporation and the Eccles 
Corporation had failed to come to agreement on the revision 
under the said Section 13 of the said Agreement dated the 
eleventh day of April One thousand nine hundred and two of 
the rates and charges to be paid by the Salford Corporation 
for electrical energy supplied by the Eccles Corporation in 
accordance with the said Agreement and further reciting that 
the Salford Corporation had applied to the Board of Trade to 
appoint a Referee under the said Section 13 of the said Agree- 
ment to settle the matter in difference between the said Cor- 
porations, the Board of Trade in pursuance of the said Section 
15 of the said Agreement did thereby appoint me Major Phillip 
Cardew of 8 Queen Anne's Gate S.W. as Referee to settle the 
said matter in difference; AND WHEREAS I sat on the 
twentv.seventh and twentyv-eighth davs of Мау One Thousand 
nine hundred and seven at the Westminster Palace Hotel 
London for the purpose of hearing and did hear the evidence 
of beth parties, and it was agreed at the said hearing by 
Counsel for both Corporations that the said Agreement of the 
eleventh day of April One thousand nine hundred and two 
should be amended and that so amended the same should be 
binding and of full effect as precedent to and should Бе 
taken into consideration in the making of my Award. and for 
that purpose that the time for making this Award should if 
necessary be enlarged: AND WHEREAS, by an Agreement 
made the thirty-first dav of July One Thousand nine hundred 
ard seven between the Salford Corporation of the one part and 


the Eccles Corporation of the other part supplemental to the 
said Articles ot Agreement of the eleventh day of April One 
thousand nine hundred and two (hereinafter called “the prin- 
cipal Agreement"), the principal Agreement was amended 
accordingly and it was therein provided that the two said 
Agreements should be read and construed together as опе 
Agreement and as if the terms of the said Supplemental Agree- 
ment had been contained in the principal Agreement at the 
time of the same being entered into by the parties thereto, 


NOW I, THE SAID PHILLIP CARDEW, having heard 
and duly weighed and censidered the several allegations ot the 
said Corporations and their evidence as having cognizance ot 
and having taken into consideration the said supplemental 
Agreement of the thirty-first day of July One thousand nine 
hundred and seven make and publish this my Award as fol- 
lows, that is to say :—- 


I AWARD AND DETERMINE that the rates and charges 
to be paid by the Salford Corporation to the Eccles Corpora- 
tion tor electrical energy supply by the Eccles Corporation 
pursuant to the said  primipal and = supplemental Agree- 
ments for a service on the said tramwavs at any one time 
not more than eleven four motor equipment bogey cars shall 
be as follows videlicet :— 

1. FOR a consumption not exceeding Five hundred thousand 
Board of Trade units per annum the sum of ljd. (one penny 
and one third of à penny) per unit. 


2. FOR every unit exceeding Five hundred thousand units 
per annum the sum of ld. (one penny) per unit. 


OBITUARY 
Joseph Kincaid 


Too late for notice in our last issue came news of the- 
death. on August 20th, of Mr. Joseph Kineaid, 
M.Inst.C.E., senior partner in the firm of consulting 
engineers, Messrs. Kincaid, Waller, Manville & Dawson. 
Mr. Kincaid was of Irish birth, his father having been 
intimately associated with the introduction of railways 
in Ireland. He took his degree at Dublin University, 
and had his first engineering experience as resident 
engineer at the Kingstown Harbour Works in 1856. 
Some years later he came to England, and has been 
closely identified with tramway developments, even prior 
to the passing of the Tramways Act of 1870. He was 
the first to introduce an entirely metallic construction 
of tramway track, that system, known by Mr. Kincaid’s 
name, Which involved the use of rails mounted on 
cast-iron chairs buried in concrete. Mr. Kincaid 
closely watched the varving phases of tramway devel- 
opment, and devoted himself successively to horse, 
steam, cable, and electric traction. He was consulting 
engineer to the Highgate Hill cable tramway, the first 
of its kind in England, and although this line at pre- 
sent is out of use, there is every likelihood of its being 


worked again, as the Board of Trade now have 
the matter under consideration. Не also acted 


as consulting engineer for the Birmingham cable 
tramways. Mr. Kincaid has been very prominent 
in tramway arbitration work in late years, and 
was retained in the Oxford Tramways Arbitration, 
which is now adjourned, pending an application to 
the Courts upon the construction to be placed on the, 
purchase section of the agreement between the Cor- 
poration and the old horse tramway company. The 
partnership of Kineaid, Waller & Manville was formed 
in 1892, and joined by Mr. Dawson about five years 
ago. 


Wireless Telegraphy in the Argentine.—7'he Review of the 
River Plate states that the Argentine Government has just 
conducted a series of experiments to test the relative merits ot 
the Marconi and Telefunken systems of wireless telegraphy 
o)evious to a decision as to which shall be adopted by the 
Republie, The Commissions appointed by the Minister for 
Marine, composed of naval officers, installed transmitting and 
receiving stations on board the ironclads San Martin and 
Belgrano and the cruiser Buenos Aires. which were in communi- 
cation. with Montevideo, Bernal and the Recalada lighthouse. 
The last stage to test distance was secured by one of the vessels 
steaming out to sea. The report of the Commission is awaited 
with much interest. 
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LONDON COUNTY COUNCIL ASYLUM ELECTRICITY SUPPLY 


EAR Epsom, in Surrey, the London County 


М Council own a considerable area of land, known 
as the Horton Estate, and upon this estate have built 
three asylums, the Horton Lunatic Asylum, the 
Epileptic Colony, and the Long Grove Lunatic Asy- 
lun. This last-named asylum has only recently been 
completed, and was formally opened some weeks 
since. The first of the asylums was built about five 
years ago, and at that time the Asylums Committee, 
upon the advice of their Engineer, Mr. W. C. Clifford 
Smith, decided to put down a generating station in 
a central position on the estate, with a view to sup- 
plying all future asylums from the one central station. 
This was done, the station being designed to allow of 
easy extension; and at the present moment, therefore, 


the three above-named asylums are supplied with. 


electricity for lighting and power purposes from the 
same station. 


The station buildings are of brick, and comprise 


pump rooms, boiler room, engine room, battery room, 
and workshops. Coal in the form of washed nuts is 
carted and shot into a bunker, which opens on to the 
boiler firing floor. Water is obtained from a principal 
well, 200 ft. deep, with an extension boring to a total 
of 500 ft. It is pumped by means of two duplicate 
three-throw, deep-well force pumps, driven by dupli- 
cate 25-h.p. motors, into a water-softening plant and 
storage reservoir. The softened water is pumped by 
a pair of ordinary force pumps into the asylum water- 
service mains. There is a water tower on the estate, 
provided with tanks holding 80,000 gallons of water 
for domestic use, and also to serve as a reservoir in 
case of fire. 

In the principal boiler-room there are five dry-back 
boilers, by Davey, Paxman & Co., and “Galloway’s, 


Ltd. Stoking is done by hand, but there is a small ash | 


hoist, driven by a 4 h.p. motor. There is also a Green's 
economiser with the usual scraping gear. Two dupli- 
cate feed pumps are provided, and the main steam 
pipes are of steel, in the form of a ring. Everything in 
the boiler room, as, indeed, throughout the station, 
is provided in duplicate, so as to reduce the risk of 
stoppage of supply to & minimum. 

The engine room contains four similar sets of steam- 
dvnamos, each consisting of a vertical compound, 
double acting, forced lubrication, enclosed type engine, 
driving a four-pole, continuous-current generator at 
300 r.p.m. The machines are by W. H. Allen. Son 
& Co., and their normal output is 150 k.w., at 400 
volts. The distribution is entirely by underground 
mains on the three-wire system, so there are provided 
two duplicate booster-balancer sets by Thomas Parker, 
Ltd. ' These sets consist of four two-pole dynamics, 
coupled as one machine, the two central machines con- 
stitute the balancer, and the two outer machines are 
used as boosters for charging the battery. The bal- 
ancers will deal with an out-of-balance current of 120 
amperes, while the boosters will add 80 volts to the 120 
ampere charging current. In a battery room adjoining 
is a battery of 220 Е.Р.5., 600 ampere-hour, storage 
cells. These cells serve to take care of the night light- 
ing demand, and also aet as an emergency standby for 
the generating plant. It is worthy of note that in a 
private plant of this description pressure has never 
been off the bus-bars since the commencement of 
supply, five years ago. 

The main switch-board consists of six enamelled 
slate panels, the neutral panels being arranged in the 
centre, and the positive and negative panels on either 
side. The feeder panels are arranged in a row above 
the machine and battery panels. The whole of the 
'witeh-gear controlling the battery and the bocsters is 


provided in duplicate. Adjoining the battery-room is 
the principal workshop, where. practically all repairs 
are executed by the asylum staff; there are the usual 
tools, driven by an 8-h.p. motor. The engine-room is 
spanned by a ten-ton traveller, by Isles, Ltd. In 
connection with the battery there-is a small milking 
booster, by Thomas Parker, and also a small Royle’s 
distilling. plant, for the supply of battery make-up 
water. | T E 

The condensing plant is in duplicate, two surface 
condensers are installed, together with steam-driven 
Edwards air pumps and electrically-driven centrifugal 
circulating pumps. ‘The circulating water is cooled in 
a spray cooling pond of 5,000 square ft. area. There 
is the usual atmospheric relief valve on the main 
exhaust. pipe. Some distance from the generating 
station .is а supplementary artesian well, the 
pumping gear of which is driven by an 8-h.p. Parker 
motor. 

From the main switehboard underground feeders 
are laid in stoneware troughing and bitumen to the 
sub-stations in the three asylums already referred to. 
These feeders are in duplicate, and vary in number 
from 6 to 9 for each of the sub-stations. The arrange- 
ment followed at Long Grove Asylum may be taken 
as typical of all the asylums, and will serve to show 
how large a part is played by electricity in a modern 
institution of this character. The sub-station at Long 
Grove is formed by one of the rooms adjacent to 
the engineer’s office, in the central administration 
building. A large distributing switchboard of enam- 
elled slate occupies most of the room, and on this 
are mounted two main recording wattmeters, by Kelvin 
and James White, and two integrating wattmeters by 
Ferranti, also one recording voltmeter by the first- 
named maker. Ав already stated, the system is a 
three-wire one, with 200 volts on either side. There 
is, therefore, a large neutral bus-bar arranged hori- 
zontally along the board, and at some distance above 
and below are six main distributing feeder switches 
and fuses on the positive and negative sides respec- 
tively. All switchboard connections are made with 
asbestos-covered cables. The six feeders are of triple 
concentric cable, and are laid in the subways, which 
extend underneath all the principal corridors throughout 
the asylum buildings. In these same subways is 
arranged a ring main system of lead-covered and 
armoured cable, and to these ring mains the six feeder 
cables connect. 

It might be stated here that the neutral of the 
whole system is earthed at one point only—the gen- 
erating station. In this particular asylum there are 
the equivalent of 6,700 35-watt lamps and 60 h.p. of 
motors, used for domestie purposes. The total of the 
three asylums comes to 14,650 35-watt lamps, and 
120 h.p. of motors, in addition to the two 25 h.p. motors 
used for pumping purposes. ‘All these motors were 
supplied by. Newtons, Ltd., of Taunton, and drive 
their shafting through Gandy belts. Motor starters 
were supplied by Reyrelle & Co., whilst switch-fuse 
boxes of the push and pull type were supplied by 
Berry Skinner & Co. The motor and lighting cir- 
euits throughout the corridors and in all exposed situa- 
tions are carried in screwed galvanized barrel. 

.Among the various motors installed may be men- 
tioned one cf 4 h.p.. in the local workshop adjoining 
the sub-station, in which workshop most of the laundry 
machinery, &e., js repaired. A boiler room containing 
four Lancashire boilers used for heating purposes is 
fitted with an ash heist. driven by a 4 h.p. motor. 
In the laundry there is a 20 h.p. moter, which drives a 
large variety of washing. machinery, and in a special 
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laundry there is an 8 h. P- motor. 
plant is provided with two 4 h.p. fan motors, which 
drive the hot air through the drying-rooms. А large 
ironing room is fitted with various machinery which 
requires a 4 h.p. motor, and the bread-making ma. 
chinery in the bakery is driven by means of an 8 h.p. 
machine. In the kitchen an exhaust fan is driven by 
a 1 h.p. motor. 

It may be imagined that in an institution of this 
character, with its 2 ,000 lunaties, it is essential that 
all machinery and appliances shall be *' fool-proof ’’ in 
more senses than one. Hence we find that all switches 
are of the locked cover type, and, of course, all lamps 


ELECTRIC TRAMWAYS 


S T. PETERSBURG is practically the last Euro- 
pean capital to adopt electric tramways in its 
Streets. Experiments were made in the years 1898 to 
1900 in the use of accumulator cars, which at one time 
ran alternately with horse cars along the Nevsky 
Prospect, but the results were not sufficiently favour- 
able to warrant their continuance. The present system, 
which has recently been completed, and is described in 
arecent article by O. R. Gabran in the Elektrotechnische 
Zeitschrift, is therefore entirely.on the ordinary over- 
head trolley system, which has been considered the 
most suitable for the climatic conditions. The trolley 
wire is supplied at 600 volts continuous current from 
rotary converter substations, which are fed from the 
new tramway generating station at 6.600 volts 3-phase. 
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are placed well out of reach. The advantages of elec- 
trical driving are well shown by the fact that in most 
cases the motors are placed in a small brick chamber, 

which is kept locked after the motor has once been 
started for the day. In some instances clutches are 
fitted to the shafting and arranged to be operated by- 
the attendant in cases of emergency. 

It is probable that in the near future the London 
County Council will build a fourth asylum on this 
estate, in which case the increased load on the gener- 
ating station will help still further to reduce the 
already low cost per unit at which supply is now 
obtained. | 


IN ST. PETERSBURG 


stalled in the engine-room for the working of the first 
section of the tramways consists of three Westinghouse- 
Parsons turbo-alternators; each turbine is designed to. 
give an output of 3,200 b.h.p. at 1,500 r.p.m. with 
steam at a pressure of 100 lb. per sq. in. superheated 
to 300°C. They are of the usual Westinghouse double 
flow combined impulse and reaction type. The gene- 
rators have a rated output of 2,200 kw. at 6,600 volts 
three-phase, at a frequency of 25 cycles per second. 
The general arrangement of the plant can be seen 
from Fig. 1. The condensers are placed directly under: 
the turbines, and an alternative exhaust to atmosphere 
is provided. Cooling water is pumped from the 


Obwodny Canal, into which it is again discharged. 
The boiler-house contains six boilers, 


each with 


Fic. 1.—SEcTioN or GENERATING STATION. 


Out of a total length of track of rather over 130 
miles, about 28 miles have already been converted to 
electric traction. The sections already running in- 
clude the Nevsky Prospect, Ladovaya Street, Liteiny 
Prospect, and other main thoroughfares. It is antici- 
pated that the electrification of all the lines will be 
completed in about six years. 

The generating station from which the whole tram- 
way system will be supplied is situated in the Alex- 
ander Nevsky quarter of the town, close to the Obwodny 
Canal, and near the Nicolai Railway Station. This 
power-house supplies three-phase current at 6,600 volts 
to five substations in various parts of the city, from 
which a supply at 600 volts, continuous current, is 
given to the overhead trolley system. 

A cross-section of the main generating station is 
given in Fig. 1. The plant at present installed aggre- 
gates 9.600 h.p. The main building is divided into 
an engine-room, boiler-Croom. and economiser-room, and 
has also a separate high-tension switch-room, and work- 


shops. There is also an office building with three 
floors. The plant is, of course, arranged so as to permit 
of the easy addition of extensions. The plant now in- 


6,400 sq. ft. of heating surface, and capable of working. 
up to 195 lb. per sq. in. The furnaces were originally 
designed for burning naphtha, but owing to the recent 
increase in price of this fuel, they have been altered so 
as to be suitable for burning coal. The So 
are arranged in a separate room, as shown in Fig. 1, 
beyond which are the chimneys, not shown in the 
section. The next extension of the plant will be the 
addition of two 5,000 kw. turbo-generators and ten 
more boilers. 

The switchboard is placed in a gallery at one end 
of the engine-room ; all the high-tension gear is of the 
remote control type, with the oil switches and other 
high-tension apparatus in & separate room. 

For excitation one steam-driven set and two motor- 
generators are provided. A battery is also installed 
which can be used as a reserve for excitation and also 
for actuating the remote control switches. It consists 
of 130 cells of a capacity of 1,036 ampere-hours. Two 
high-tension feeders are taken to each of the five sub- 
stations. 

The pump-house for the supply of cooling water for 
the condensers is about 330 vards away from the station 
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itself. The pumps are driven by three 220-volt induction 
motors, two of 65 b.h.p. and one of: 35 b.h.p. 

At the substations groups of transformers receive 
current from the main feeders at 6,600 volts, and supply 
the six-phase rotary converters at 370 volts. From 
these continuous current at 600 volts is supplied to the 
overhead system. The number of sets vary in the 
different substations. The largest, at Podjatcheskaja, 
contains three 750-kw. rotary converters, but in some 
of the smaller substations 500 kw. units are in use. 


fa 
TESE 


in the same trench is avoided. A feeder cable is laid 
across the River Neva near the Troitzky Bridge. 

The whole of the route is double track. The rails 
are bonded in the usual way, and return feeders are 
laid to the, substations. 

An outline drawing of the form of car in use, not 
showing the current collector, is given in Fig. 3. They 
are all of the single deck type, and are divided by a 
partition into two classes. There are 12 seats for the 
first-class passengers and 8 seats for second-class passen- 


Fic. 2.—PLAN AND SECTION or SUBSTATION. 


A plan and section of a typica? substation are given in 
Fig. 2. The transformers are of the oil-immersed 
type, with externally ribbed cases, but without arti- 
ficial means of cooling. A group of four single trans- 
formers is provided for each rotary converter. Con- 
tinuous current for working the remote control 
high-tension switches is obtained from a battery of 65 
cells of a capacity of 56 ampere-hours; a small motor 
generator is provided for the charging of this battery. 
Each rotary converter is provided "with a small induc- 
tion motor for starting, but arrangements are also made 


gers, and in accordance with usual Continental practice 
there is standing room for 8 passengers at each end. 
The overall length of each ear is about 30 ft., and 
the width 7ft. 6 in. The wheel base is 11 ft., and the 
gauge 5ft. The cars are driven by two 35 h.p. standard 
Westinghouse traction motors, and are provided with 
air brakes and electric brakes. The overhead col- 
lector is of the bow type with aluminium contact bar. 
The aVerage speed of the cars is from 8 to 11 miles per 
hour; 190 cars have been ordered for the first sections 
of the line to be opened. The cars formerly used for 
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Fic. 3.—SINGLE-DECK CAR. 


so that the converters can be started up from the 
continuous current side by means of the battery. 
600-volt underground feeders from the continuous- 
current distribution radiate to various parts of the 
district served by the substation. Switches and fuses 
are provided at the feeding points. 

The trolley wire is of the grooved pattern held by 
mechanical ears. The greater part of the overhead 
construction is of the bracket-arm type, but span wires 
from rosettes are used in some of the narrower streets. 
Both the high-tension and low-tension feeder cables 
are laid in trenches between two and three feet under 
the roadway, but the placing of high and low feeders 


horse traction will be emploved as trailers, and were, 
in fact, originally built with that object in view. The 
car depots have been established, each provided with 
a repair shop and a small independent lighting plant. 


Metropolitan District Railway.—It is stated that, with a view 
to further decreasing the working expenses, the Board of 
Directors of the Metropolitan District Railway Co. have under 
consideration a scheme for dispensing with the use of gatemen 
on each car of their trains. An experimental train was recently 
run upon the Wimbledon route, in which the doors were worked 
either by the passengers themselves or bv the porters, there 
being one guard. No decision appears to have been come to 
vet in regard to a general adoption of this idea 


C 


шл Google 


324 


ELECTRICAL ENGINEERING 


AUGUST 29, 1907. 


GERMAN RULES AND REGULATIONS 


T the annual meeting of the Verband Deutscher Elektro- 

techniker, held in Hamburg this summer, an entirely new 
set of rules and regulations for safety in electrical installations 
was adopted. The code was drawn up by a Committee after 
prolonged deliberations, and will come into force from January 
lst next, superseding the sets of regulations which have applied 
hitherto. Copies may be obtained from Herr G. Dettmar, 
General Secretary of the Verband Deutscher Elektrotechniker, 
5 Monbijouplatz, Berlin. The new regulations do not extend to 
electric railways, cars, and locomotives, and surface working in 
mines, for all of which there will be separate rules, and under- 
ground networks, testing rooms and laboratories are also ex- 
cepted. 

Low-pressure networks are defined as those in which the 
effective pressure between any conductors and earth does not 
exceed 250 volts. 

Among the definitions, also, a new one is intraduced, namely, 
“Saturated workshops and warehouses," and this term is taken 
to imply those rooms in which, through the nature of the work 
carried on there, it is difficult to maintain the insulation at its 
normal value, and in which the resistance of the bodies of people 
employed is considerably diminished. 

Among the general protective precautions to be observed, it is 
laid down that all metal parts of an electrical installation which 
are in the neighbourhood of conductors carrying high-tension 
current, and are in a position in which they are likely to be 
touched occasionally, must be earthed. The smalles: cross section 


of earth wires is to be 16 square millimetres in electric machine- . 


rooms and sub-stations, and 4 sauare millimetres in other parts, 
and in general one square millimetre section is to be allowed 
for every possible 10 amperes of earth current. 

Insulation measurements are to be made, if possible, with the 
working pressure, but at least with 100 volts. With the excep- 
tion of overhead wires and portions of installation in damp 
places, such as breweries, dye-works, tanneries, &c., the loss of 
current in any section divided, off by fuses is to be not more than 
one milli-ampere, and its insulation resistance is to be at least 
1,000 ohms multiplied by the working voltage. Material such 
as wood and fibre is only to be used as insulation for high pres- 
sure if it is impregnated with suitable insulating material and 
used under oil; an exception is made, however, in the case of 
enclosed starting switches and similar apparatus on pressures 
up to 1,000 volts. 7 

Electric machinery for high pressure is either to be insulated 
and surrounded by an insulated gallery, or else the frames 
must be earthed and any conducting flooring near the main must 
be connected to them. High-pressure transformers must either 
be enclosed in earthed metal cases or in special protecting 
cases. An exception, however, is made in the case of trans- 
formers in locked machine-rooms, sub-stations, &c., and those in 
places which are only accessible with difficulty. With the 
exception of measuring instrument transformers, all trans- 
formers whose cases are not earthed must be fitted with appara- 
tus which permits of earthing the cases without danger, or of 
switching off the transformer entirely. 

Each cell of a storage battery is to be insulated from the 
stand, and the stand itself is to be insulated from earth by 
means of non-hygroscopic supports. High-pressure batteries must 
be surrounded by an insulated gallery. Batteries must be so 
arranged that the attendant cannot touch simultaneously two 
points at a higher tension than 250 volts. Battery rooms are 
only to be lighted by means of lamps burning ta vacuo, 

Switchboards must be made of fireproof material, and wood 
is only permitted for the framing and for the protecting rail. 
Switchboards for pressures up to 1,000 volts must either be 
provided with an insulated gallery or else all live parts must 
be made inaccessible. In the latter case, all the accessible parts 
which are not a part of the circuit and the framework of the 
board must be earthed, and any conducting portions of the floor 
in the neighbourhood must be connected up with them. On 
switchboards for pressures over 1,000 volts, even if these have 
an insulating gallery, all live parts must be out of reach. The 
distance between live wires at the back of the switchboard and 
the wall must be 1 metre for low-pressure boards, and 14 metres 
for high-pressure boards. If both poles are at an accessible 
height, they must be two metres apart horizontally. Fuses, 
and where necessary, also switches, on switchboards, must be 
labelled to show what circuits they control. In the case of 
switchboards the back of which is accessible during working. it 
is recommended that the polarity or phase of the 'bus-bars, &c., 
should be marked. 


Wood is allowed for handles of electric apparatus, but, in the 
case of high pressure, only if the wood is impregnated with 
insulating compound, and if the handle is on either an earthed 
or insulated part. In the case of pressures over 1,000 volts, 
all handles are to be so arranged that an insulated space, and 
an earthed part, is placed between the live portions of the 
apparatus and the attendant who uses the handle. Switches 
are to be marked with the working current and pressure. 
Switches for all current-consuming devices must break the circuit 
at both poles (or three poles in the case of a three-phase system); 
but low-pressure switches for groups of not more than 15 lamps, 
and fuses for not more than six amperes, are excepted from 
this regulation. On high pressure switches there must be an 
indication whether the switch is on or off. In the case of 
neutral wires, and wires which are normally earthed, there must 
either be no switches or the switch must be linked with the 
switches on the other poles. 

Plugs for portable apparatus must be so constructed that they 
will not fit into sockets intended for higher current. The normal 
current and pressure are to be marked on both plugs and sockets. 
In case of high pressure, plugs must be connected with switches 
in such a manner that they cannot be inserted or withdrawn 
when charged. Fuses of soft metals and alloys must not be 
fixed directly on to their contacts, but must be soldered to 
contact pieces of copper or other suitable metal. Fuses which 
always remain live must be so arranged that they can be 
changed without danger by inexperienced people. Similarly, 
low-tension fuses must be made in such a manner that fuses for 
higher currents than the rating of the original fuses cannot be 
inserted ; this is not insisted on, however, in generating stations, 
&c. The normal current and the maximum voltage are to be 
marked on the fuses. Fuses are to be placed wherever the 
section of the conductor is reduced, unless the previous fuse is 
small enough to protect the reduced conductor, but on ordinary 
low-pressure circuits six-ampere fuses may be used at distri- 
buting points, and no additional ones need be employed at points 
where a further reduction in copper section is made.  Earthed 
conductors are in general to have no fuses in them, and this 
applies to the neutral wires of three-wire or polyphase systems, 
but two-wire tappings from three-wire or polyphase systems 
must be made through fuses. | 

Live parts of lamp-holders must be mounted on fireproof 
bases, and must have a fireproof protection to prevent them 
from being handled. Inflammable or hygroscopic materials, or 
those which suffer a change in shape when heated, must not be 
used as parts of lampholders. Switch lampholders must not be 
employed at higher pressures than 250 volts. Lamps used near 
inflammable material must be guarded from contact with it. 
Accessible glow lamps and holders must not be used on A.C. high- 
pressure circuits, and only on D.C. high-pressure circuits up to 
1,000 volts, in which case all external metal parts are to be 
earthed. 

The lanterns, hoods, &c., of arc lamps are to be insulated 
from the current-carrying parts, and the suspension rope is also 
to be insulated from the lantern, &c. If the lamp leads are 
used to suspend the lamp (which is only allowed on low-pressure 
circuits), the points at which they enter the terminals must 
not bear the weight of the lamp. Arc lamps on high pressure 
circuits must be doubly insulated from metal supports, or the 
suspension rope, untess these are earthed. For pressures over 
1,000 volts, both precautions must be taken. Arc lamps on high- 
pressure circuits must be inaccessible during working. 

Several rules are given with regard to the wiring of fittings. 
The minimum space allowable for a pair of wires inside a 
fitting is 6 mm. diameter (about 4 in.), in the case of low pres- 
sure, and 12 mm. (about j in.), in the case of high pressure. 
Fittings on high-pressure A.C. circuits must not be in acces- 
sible positions, and the same applies to fittings on high-pressure 
D.C. above 1,000 volts. Pendants on flexible are not allowed on 
high pressure. 

Hand lamps (which are only permitted on low-pressure cir- 
cuits) must either have all their external metal parts reliably 
earthed, or else the following precautions must be taken: The 
outer parts of the holders and the handles must be of insulating 
material, and internal] metal parts of the handles must not 
extend as far as the point of entry of the flexible. The latter 
must be so protected at this point that there is no danger of a 
breakage there, even with rough handling. If there is a metal 
cage round the lamp, a hook for hanging or for carrying, &c., 
.his must be fixed on an insulated collar. 


hey holders are not allowed on hand-lamps. From the regu- 
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lations relating to cables, it appears that bare earthed 
neutral wires are allowed, and may be fastened directly on to 
buildings or laid in the ground. 

In the ‘‘saturated workshops and warehouses ” already referred 
to, the usual precautions for carrying out wiring in damp places 
are to be observed, and, in addition, warnings are to be posted 
up clearly indicating that it is dangerous to touch the wires, 
the fittings of lamps which are easily accessible must either be 
earthed or be made of damp-proof insulating material, key- 


holders are not permitted, and arc lamps must not be accessible 
when working. 

In shop windows containing easily inflammable materials, 
flexible is only allowed if it is protected from mechanical 
damage by a waterproof covering of strong material such as 
canvas, leather, or yarn braiding, or if it is covered with an 
earthed metal sheathing metallically connected to the lamp- 
holder. 


A code of regulations for overhead wires is also included. 


WOLVERHAMPTON CORPORATION TRAMWAYS 


N view of the special interest which is being taken 

at present in surface contact systems, the last year's 
accounts of the Wolverhampton Corporation Tramways, 
where, it will be remembered, the Lorain surface con- 
tact system has been installed, are of somewhat excep- 
tional interest. 

During the twelve months ended March 31st, 1907, 
twenty miles of single track were in operation, the 
average number of cars in daily use being 30. The 
number of ear-miles run was 960,133, and the total 
passengers carried 9,276,023. The traffic receipts from 
passengers were £42,994 17s. 6d.. and from parcels 
£187 18s. Od. The total traffic receipts per car-mile 
were 10°727d., and the working expenses, exclusive of 
renewals, were £24,537 1s. lld., equal to 6:095d. per 
car mile. The amount set aside for renewals was 
£5.300 11s. Od. 

The following table gives an analysis of the total 
operating costs, expressed in pence per car-mile, for the 
two past vears:— e 

Year ended 
Mar. 31, 1907. 


Year ended 
Mar. 31, 1906. 
Operating costs— 


Electricity ... " 1:843 1:991 
Wages of motormen, conductors, 

&c.. "n Ws 1:9 1:895 
Ww ages of oilers and ‘cleaners sa '161 172 
Oil, grease, and sundry stores ... 048 058 
Track cleaning, sand, and salt ... 085 072 
Tickets, way-bills, &c., hire of bell 

punches € , teh 0 033 047 
Coal, light, and water ТР d '091 125 
Uniforms es sie "062 "064 
Wages of clerks in ticket office e "08 *088 
Miscellaneous vei se a 024 022 

4:33 4:534 
General charqes— 
Management and clerical staff ... '219 "193 
Rents (including Markets Com- 

mittee, £100)  ... ie M 027 "028 
Rates and licenses T" T: :203 317 
Insurances—Fire, £43 15s. 8d. ; 

fidelity, £1 19s. 4d. -— EX '011 '011 
Ditto—Emplovees, £93 3s. 3d.: 

3rd party, £594 3s. 8d. ... i 171 164 
Printing and stationery... ae 024 021 
Compensation claims, «&c... is '009 '024 
Miscellaneous Ma 032 031 
Cost of management of Loans Fund O37 "087 

823 '826 
Maintenance and repairs— 
Permanent way ... T eee "155 18 
Feeders and conduits oe 007 7012 
Rolling stock ч SS I '983 '313 
Buildings  ... us T ans 02 ‘O14 
Tools ... ке sits T ine 025 ‘03 
"59 549 
Lorain equipment— 
Track equipment ... ae ts 135 102 
Car equipment 217 19 
352 222 
Total costs, excluding capital 
charges, renewals, &c. 6:095 6131 


1906-7 1905 6. 
Renewals account — 
Permanent way (as per Borough 
Surveyor's estimate) is "676 ‘687 
Rolling stock (as per Electrical 
Engineer's estimate)... Jia "398 418 
Lorain track equipment, ditto... 16 "160 
Ditto car ditto ditto ... '088 090 
1:317 1:355 
Total costs, including re- —— 
newals, but not RE 
capital charges 7'412 72:486 
Total costs, inclusive of capi- 
tal charges 10°2 


It will be observed tat the cost of electricity has 
decreased from 179914. to 178434. per саг mile, and 
that the cost of maintenance of the Lorain track equip: 
ment has increased from ‘102d. to :135d. per саг mile, 
while the maintenance of car equipment has increased 
from ‘12d. to ‘217d. per car mile. 

The total income from all sources was £43,822, and 
the total expenditure, exclusive of renewals, £24,537, 
so that the gross profit stands at £19,285 9s. Od., which 
has been dealt with as follews : — 


£ s. d. £ s. d. 
Contribution to Renewals Fund 5,300 11 0 
Instalment of Interest 7,742 8 9 
Repayment of Loans 4,129 11 5 
11,872 0 2 
Less— 
Bankers’ Interest, &c.... 605 4 0 
11,266 16 2 
Loss on Motor Omnibus Account ... 281 6 9 
16,848 13 11 
Balance, being net profit for the vear, viz.— 
£2,718 is. 10d. Jers £281 6s. 9d. loss on 
Motor Omnibus Account 2,456 15 1 
£19,285 9 0 


To this net profit of £2,436 15s. 14. is added the sum of 
£115 9s., being the amount of income tax overdebited in pre- 
vious accounts, making a total profit of £2.550 4s. ld. Out of 
this amount there has been paid £237 8s. 3d., being the costs 
incidental to the purchase of the Dudley Road track and 
£121 17s. 4d. being extra expenditure incurred (as per agree- 
ment) in fitting 11 tramcars with Lorain skate equipments for 
the Wolverhampton and District Electric Tramways, Ltd., to 
complete inter-communication between Dudley and Wolverhamp- 
ton, leaving a balance for disposal of £2.190 18s. 6d., which 
has been applied in reduction of the deficit of £5.482 8s. 11d. 
outstandinz at March, 1906. The deficit now stands at 
£1,291 10s. 5d. 


Out of the £5,300 set aside for the renewals fund, a 
total of £918 was spent during the vear upon various 
renewals, inclusive of £128 upon renewals of the Lorain 
equipment, but no details of these renewals are given. 
The balance of the renewals fund now stands at 
£18,051. 


Wireless Telegraphy in Spain.—1t is reported that the Director- 
General of Spanish Telegraphs has conferred with Señor Fer- 
randiz, the Minister of Marine, with regard to the immediate 
establishment of a wireless telegr aph station. on the Spanish 
coast, opposite Tangier. 
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ELECTRIC RAILWAY ACCIDENTS DURING 1906 


HE following statement showing the number of persons 
killed and injured in 1906 оп electrically-equipped rail- 
ways, through coming into contact with electric ‘‘live” rails, is 
taken from the annual report to the Board of Trade upon the 


accidents that have occurred on the railways of the United 
Kingdom during 1906 :— 
| | 
; | А Persons | 
Bere a Pas- оп busi- Tres | qot 
vants.  sengers. , ness,! | Passers. 
Railways. тесе ———. | — 
2 512 52515 EIS 5 
2.251215 55 ER A 
City and South | | 
London ps Pee зандар Е — — —|(— 1 
Lancashire and 
Yorkshire ... — 4|—|— | —, 1| 1! 2] 1 7 
London and South 
Western —|1|—|-— | xd pe edicta. cu 
Metropolitan СЕКЕ Е | —{}—/—!—|- 8 
Metropolitan and | | | | 
Gt.Central Joint; — —|—|—l!—' 1|— —|— 1 
Metropolitan and | | | 
Gt.WesternJoint| — 1|—|—'—l-—|— | — | — | 1 
Metropolitan Dis- | 
Lieb uc. xcs ax] dk ee Dee dem RT „ы 1] 1 
North Eastern — —-!—i— — —| 2,06, 2' 6 
Sees elle. з каны ак ae 
Total 1 ies ptus 2; 3 8 alar 
| | 


1 In addition to the cases given in the above table, 16 servants and a person on 
business were injured by electric shock aud burns not caused by direct contact 
with the ** live" rail, and 4 were injured (one fatally) in generating stations. 

In 1905, 2 persons were killed and 18 injured, and in 
1904, when only three of the above railways were using electric 
traction, 8 persons were killed and 20 injured from this 
cause. 


Underground Railways in Pittsburg.— The New York corre- 
spondent of the Belfast Daily News Letter telegraphs that 
despatches from Pittsburg state that it is proposed to construct 
a system of electric underground railways in the city. The 
scheme is estimated to cost two millions sterling, and Mr. 
Frick, the well-known Pittsburg steel magnate, is said to be 
cne of its principal backers. 

Electrical Developments in Sweden.—Mr. John Duff, British 
Consul in Gothenburg, commenting upon the trade and com- 
merce of that city during 1906, says that ‘‘ Gothenburg has by 
degrees become the terminus of a system of railways that, fan- 
like, spread into the interior in different directions, and form 
a specially favourable means of facilitating the export and im- 
port vid Gothenburg. To this will soon be added the enlarge- 
ment of the Trollhattan Canal, which will greatly increase the 
traffic over this waterway, of which a portion will benefit 
Gothenburg. The utilisation of the great water-power of Troll- 
hattan will produce a rich supply of power at far less expense 
than under present circumstances. On these grounds, accord- 
ing to all probability, both at Trollhattan, as well as through- 
out the district between that place and Gothenburg, and within 
the town itself, a considerable industry will arise, taking its 
requirements from abroad and exporting its productions viá 
Gothenburg. On the whole, the employment of electric power 
for industrial purposes will raise the industry of the country 
to a standpoint far above the present, and its requirements of 
foreign commodities, as well as its output for abroad, will take 
its proper course by way of the great port on the west coast. 
Among more important resolutions by the Town Council, in 
course of the past year, may be mentioned the erection of 
powerful electrical works, with connections, at a cost of about 
£320,000. By this resolution the distribution, within the terri- 
tory of the citv, of lighting and power will become almost a 
municipal monopoly, and the electricity works will be in the 
same position as the gasworks, tramway lines, and waterworks. 
The electricity works will also undertake the distribution of 
the electric current from the electrical works building at Troll- 
hattan, transformed to suitable tension for different purposes, 
and to serve as a reserve when interruptions of the current from 
Trollhattan take place."—'The Electrical Installation Co. at 
Halmstad is well under way, and tenders are now being invited 
for plant.—The first electrically-driven railway in Sweden is 
now in operation, carrying goods and passengers by the line 
Helsingborg-Raa-Ramlosa.—Electric tramways are now in 
operation in Malmo. 


CITY OF LONDON ENGINEER’S REPORT 


N his annual report op the works executed by the Public 

Health Department of the City of London Corporation during 
the year 1906, Mr. Frank Sumner, the engineer to the Corpora- 
tion, touches upon a variety of matters of electrical interest. 
We give abstracts of his remarks below :— 


STREET LIGHTING: Gas v. ELECTRICITY. 


Figures are given relating to the experimental gas lighting 
during 1905-6, and a table has been prepared showing the cost 
of works and annual maintenance. In the Queen Victoria 
Street and Queen Street area there have been displaced 29 arc 
lamps, two high-pressure gas lamps, one Scott Snell, and seven 
ordinary gas lamps, the annual cost of which was £857 1s., by 
forty-six 600 c.p. gas lamps. The annual cost of these has 
worked out at £552, showing a saving of £305 15. Two con- 
tracts were awarded the Gas Company in the Billingsgate area, 
under which 10 arcs, one high-pressure 2,000 c.p. gas lamp, and 
six ordinary gas lamps were displaced by thirty-eight 300 c.p. 
lamps and the 900 c.p. lamps. The annual cost of the new 
lighting was £271 15s., which showed a saving of £66 12s. 
ccmpared with the original scheme. In Fleet Street 12 arc 
lamps and two ordinary gas lamps have been replaced by 35 
double-burner gas lamps. The original cost was £518 6s., but 
the new lighting has only cost £198 Os. 10d., thus effecting a 
saving of £120 5s. 2d. Allowing for an agreed deficit of £1 8s. 
upon the second Billingsgate contract, the net annual saving 
has been £490 10s. 2d. The estimated saving was £371 2s. 4d. 
The estimated cost of the works was £2,401 16s., but the 
actual cost has been, £2,207 14s. 8d., thus effecting a further 
saving of £194 1s. 4d. 


Errkcrnic LIGHTING. 


The lighting of most of the main thoroughíares of the City 
b; are lamps was continued throughout the year. The number 
of electric lamps in lighting at the end of the year was 449, 
*being a reduction of 16 on the previous year. The cost of each 
is £26 per annum. "These lamps were lighted on five days 
during the year when fog or unusual darkness occurred. The 
nvniber of defective electric lamps observed during the year was 
178. The returns of these defects are made daily by the 
police, and the City of London Electric Light Company is fined 
for each failure. 

SUBWAYS. 

Under the scale of fees ugreed with the various bodies having 
mains in the Corporation subways, the City of London Electric 
Lighting Co. paid £21 13s. ld., and the Charing Cross, West 
End and City Electricity Supply Co. £16 10s. 10d. during the 
past year. 


TELEPHONES : GENERAL Post TAM WORKs. 


Mention is again made of the great inconvenience caused by 
the laying of services and the frequent and long-continued 
opening of the street boxes giving access to the conduits and 
cables in connection with the telephone system. In addition to 
laying 320 new services, the manholes were opened on over 
1,900 occasions, exclusive of mere inspections. 


Evecrric Ілснт MAINS. 


The Charing Cross, West End and City Electricity Supply 
Co. served notices for laying over 200 services to premises, for 
laying 16 mains extensions, and making 25 openings down to 
their mains in various streets in cases of emergency. ` 

The City of London Electric Lighting Co. served notices for 
laying 226 services, nine mains extensions, and for constructing 
26 boxes. 

OVERHEAD WIRES. 


Since the year 1899, when the Corporation took in hand the 
work of supervision, a total of 244 miles of derelict wires have 
been removed. All owners of overhead wires are required to 
identify them by having a perforated zinc label of approved 
pattern attached. This system has proved of great advantage, 
and is the means of immediately locating the owners of wires 
in the event of the same requiring repair. During 1906 there 
were 48 derelict and un-identified wires removed, of a total 
length of 2,195 yards, together with their insulators and attach- 
ments, and the facts relating thereto were duly reported to the 
Sticets Committee. The overhead wires in the City continue to 
increase, and during 1906 the number of private owners of lines 
increased to 133, and the number of companies to 21. Both 
have considerably added to their number of spans during the 
last twelve monihs, and these now total about 731,500 spans 
crossing public thoroughfares, as compared with 699,306 spans 
last year and 260.000 spans in 1899. There has been a net 
increase of about 1,526 miles of National Telephone Co.'s wires. 
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The table below shows the number of owners of overhead wires 
during the last seven years :— 


Owners, 1900 1901 1902 1908 1904 1905 1906 
Companies iso LE 9 12 17 18 18 21 
Private owners ... 20 64 75 103 117 151 133 


The periodical statutory returns of all work done overhead 
have been regularly sent to the Corporation, and the marked 
plans of routes of all wires in the City kept up to date. 

Although the exchange telephone systems of the Telephone 
Company and the Post Office have been greatly extended, there 


is a continued addition in the number of private ‘‘direct’’ lines. 
The necessity of an immediate connection for business purposes 
is one cause of this increase, and there is nothing to prevent 
such lines being erected. 

Owing to the acids formed in the smoky City atmosphere, the 
corrosion of exposed metal proceeds far more rapidly than is 
generally supposed, and the galvanising applied as a protection 
to pole-stays and cable suspending wires does not last long. 
Mr H. Leslie Dixon, Inspector of Overhead Wires, having 
resigned his оћсе, temporary arrangements were made for 
carrying on bis duties by Mr. Liberty, the Inspector of Sub- 
ways, assisted vy Mr. H. Nolan. 


METHODS OF CHARGING FOR ELECTRIC MOTIVE POWER IN 
ITALY 


MONG the large number of papers read at the recent 
A Convention of the American National Electric Light Asso- 
clation was one by Mr. G. Semenza, which is given in abstract 
below, and which was chiefly devoted to the systems of charg- 
ing for electric power in use in Italy. The abundance of 
water-power and the complete absence of coal mines in Italy 
have largely contributed to the diffusion of electric power, 
and to such an extent as to make the country unique from 
this point of view. As the water supply of rivers is not 
constant and during some of the seasons is very scarce, nearly 
all the largest water-power plants are supplemented with 
auxiliary steam plants. "These particular conditions of the de- 
velopment have of course given a special character to the 
methods of charging, particularly for motive power. 

At first, electric energy for motive power had to fight 
against the competition of steam and gas engines and the 
schedules of rates were devised to overcome that severe 
rivalry. 'The sale of very large amounts of energy for motive 
power was started in Italy by two companies—the Soeieta 
Generale Italiana Edison di Elettricità, which had to supply 
electricity to a large town with large and small factories of 
all kinds and for home industries; the Società Lombarda per 
Distribuzione di Energia Elettrica, which had to supply elec- 
tricity over a large district covered with small towns in 
which factories were established. There were thus two 
difierent cases to consider. In the first case the distribution 
had to be íractional and each small customer had to be 
specially taken care of in order to meet his particular require- 
ments. In the second case the company had to deal with 
a few large customers who, in general, would require a regular 
and constant supply of energy. 

The Società Lombarda per Distribuzione di Energia Elet- 
trica solved the problem in the most simple way by the 
adoption of a flat rate. In the present instance the choice 
was justified by the fact that at the time when the business 
was started there was no clear idea as to what the load 
diagram was going to be. Water-power cost the same, whether 
used for 6, 12 or 24 hours per day; thus each kilowatt 
could be sold for 24 hours’ use per day at a fixed rate. 
This is very simple and clear. But when the load diagram 
shows a steep Alpine peak and the water diagram a low 
point, and one wished to sell all the power at disposal for 
9 or 10 months in the year it 1s necessary to instal a steam- 
plant. In this event a flat rate is not the most convenient 
for the business. Flat rates induce customers to be wasteful, 
and this is of no advantage to anvone. 

Many other companies have followed the Società Lombarda 
in the method of charging for service, thus the flat rate is 
the one most used in Italy. 

The Società Lombarda per Distribuzione di Energia Elet- 
trica sells power at 3,600 volts at the following annual rate 
per kilowatt and 12 hours’ use per day :— 


From 100 kilowatts to 150 kilowatts ............ $40 
, 190 3 ‚‚ 290 a em 38 
» 250 2 ,, 400 "ND oen 36 
, 400 ; , (00 "P 34 


„ 100 and "above 


The Società per Lo Sviluppo dele Imprese Elettriche in 
Italia has a sliding scale of rates varying per kilowatt-annum 
and 24 hours’ use per day, from $58 per 10 kilowatts to 
$50 per 50 kilowatts. The Acquedotto De-Ferrari Galliera has 
a sliding scale of charges for 24 hours’ use per day varying 
from $108 per kilowatt-annum for powers of 5 kilowatts to 
$50 for powers up to 100 kilowatts. At Rome the kilowatt- 
annum for 24 hours’ use per day is charged $40 for powers 
above 10 kilowatts. 


The Milan Edison Company followed quite a different plan. 
A flat rate was out of the question, as one could not charge 
the same rate to a customer taking 0'5 horse-power as to a 
customer taking 500 horse-power. Moreover, even supposing 
it possible to charge a scale of rates for different powers, 
there was always the difficulty of some customers using motors 
one hour per day and other customers using them all the 24 
hours. It was therefore necessary to adopt the meter svstem, 
and after a careful study of thé matter, the principle of 
the maximum demand was also introduced. Thus the schedule 
of rates had to embody a variable scale according to the 
maximum power demanded, and consequently a Wright system 
was involved. | 

The object of this method of charging for energy being 
to compete with gas and steam motors, a preliminary inquiry 
was instituted to establish the law of variation of the cost 
of the motive power to customers using heat motors of different 
sizes and for different numbers of hours per day. The result 
was plotted in a curve and served as a basis for the schedule. 
The necessity for keeping as close as possible to the curve 
prevented the schedule from being worked out on simple 
principles, and the result was rather complicated. To each 
value of the maximum demand a special Wright system was 
applied; the first rate on the Wright system varying with a 
curve similar to the one above mentioned; the second rate, 
with variations to keep the result in accordance with the. rest. 
But these Wright scales do not apply to the whole use. The 
rates are charged for monthly use of power. Thus the maxi- 
mum demand is read monthly and the same is done with 
reference to the consumption of energy for each month. Thus, 
the first Wright system is applied with a rate, P, for an 
85 hours’ use per month, then a second rate, P,, up to 125 
hours’ use; from 126 to 166 hours’ use a third rate, P, a 
fourth rate, P,, up to 208; a fifth rate, P,, up to 250, and a 
sixth rate, P., above 250 hours’ use. 

A similar method of charging was adopted by several other 
companies in Italy. A few adopted a plain meter system and 
others a Hopkinson’s or Manchester system, that is, a fixed 
charge per unit of maximum demand and a rate per kilowatt- 
hour of consumption. 'This system was applied for the first 
time in Italy by the Milan Edison Co. in 1884 with a rate 
of 30 lire per lamp installed and ‘025 lire per lamp-hour of 
16 candle-power. 

The principles underlying this method of charging are 
rational and sound. In fact, the schedule considers two мам 
of variation of the rate—the maximum demand of power made 
by the consumer and the hours' use of such demand. 

With reference to taking into account the hours' use of the 
demand, the application of the maximum-demand system is 
better warranted in the case of power than in regard to 
lighting. It is easier for a consumer to equalise the rate at 
which he takes the energy for motors than to do so with 
lamps. 

If a curve be drawn to represent the variations of the 
rate p of the kilowatt-hour in accordance with the hours' use 
À of the Wright system. 

The formula giving the relation between p and Л is :— 


PH & (h - НЭР, 
P= ho 

or 

HU - P) 

iis a 


Where P, and P, are the first and second rates and H the 


р +P (1) 


‘hours of use of the first rate, Equation (1) can be briefly 


expressed by the equation 
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у= EB (2) 


which, when properly plotted, is a branch of an equilateral 
hyperbola referred to an asymptote (the vertical) and to a 
line parallel to the other asymptote. | 

In a schedule of rates based on the principles enounced, in 
order to apply a sliding scale for the different values of the 
maximum demand, we ought to have for each of them a 
special curve corresponding to the equation 

patto -P9, D, 
h 

where H, P,, P, together or two or one of these values, 
should be special to each value of the maximum-demand M; 
which means that the schedule of rates ought to be formed 
by a group of curves having for analytical expression the 
equation (2). | 

Now, the simplest way to arrive at the group of curves 18 
to start from one of the curves—say the one relating to the 
maximum demand of у kilowatt (M =1), which we will call 
the fundamental curve—and obtain the others by multiplying 
А and B by a certain coefficient of reduction С, this coefficient 
being a certain function of M, say 

C=f (M) 

thus for M— M, and C=C, 


patid + С,В or һ=С(2 + в) 
x г 

from which we draw у, = ("у 

Let us now consider a rate-system of the type called the 
Manchester-Hopkinson, in which a* fixed charge A has to be 
paid per kilowatt of maximum-demand, and a rate B for each 
kilowatt-hour consumed. We see that if W is the maximum- 
demand in kilowatts, and in consequence WA the energy con- 
sumed in kilowatt-hours, 


_AW+BWh 
P=- Wh 
or 
A 
4, в 8 
p=, + (3) 


which is of the same form as equation (2). Thus a Man- 
chester-Hopkinson maximum-demand system is equivalent to a 
Wright maximum-demand system when the fixed rate per 
I is A=H (P,—P,) and the kilowatt-hour rate is 

=P, 0 

Hence the question arises as to which is the most con- 
venient form of the two to give to our schedule of rates. 
The Manchester-Hopkinson is the simplest and the clearest; 
and the customer appreciates very quickly what is the in- 
fluence of. his maximum-demand. With the Wright system he 
does not realise it so clearly, as there is involved in it the 
complication of a quantity very difficult to conceive, namely, 
the hour's use per kilowatt. 

Sellers of electricity are afraid that a Manchester-Hopkinson 
system is too complex for most consumers. The only difference 
is that with the Wright system, for the first H hours one 
must pay a simple meter rate, while with the Manchester- 
Hopkinson system he pays a larger sum. This is, however, 
thoroughly justified, and, secondly, is not a serious objection, 
as with motor service the time H is normally always reached. 

Now we come to a second point: The most convenient 
maximum-demand indicators are ammeters. With these no 
inconveniences are experienced when direct current is used: 
but when use is made of alternating current, as is the case 
in Italy, where the electrical energy is generally three-phase 
and has, of course, a power-factor lower than unity, the 
current indicators represent a real drawback. In fact, the 
power must be determined in kilowatts and not in kilovolt- 
amperes, and it is necessary to multiply the indications of the 
instrument by the value of the voltage and by a certain 
power-factor which is supposed to be the right one. Such a 
method engenders discussions and disagreements, and to get 
over the difficulty, at least with reference to the power-factor, 
the changes in the voltage being only small, the best way is 
to determine the maximum-demand in kilovolt-amperes, which 
coincides with a rational principle. In fact, what count in 
maximum-demand in an alternating current system are the 
amperes and not the kilowatts. The overload of the generators, 
transformers and cables is limited by the current. It is right, 
therefore, to fix the maximum-demand in kilovolt-amperes. On 
the other hand, the cost of production is really proportional 
to the true energy, consequently it is rational to make the 
fixed rate B so much per kilowatt-hour. 
such a double assumption would give rise to a non-homo- 
geneous result; but this is not the case, as, practically, it is 


It may appear that 


the same as assuming a conventional value for the power- 
factor. 

In Fig. 1 is drawn the curve A, which is derived. from the 
first rates charged in the schedule applied in Milan. In this 
curve are represented the ratios of the first prices for different 
values of power to the first price for 1 kilowatt. It must be 
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remembered that the origin and object of this curve was to 
meet competition. Hence it is a curve for the special case of 


Milan. The curve B is an hyperbola whose equation is 
m 
= eat? С: 
and precisely у = сн + 0:21 


which is quite near to curve A. Thus the substitution of the 
hyperbola В for the empirical curve A can be made without 
altering the results in any marked way. In any event, it will 
be noted that the function C —f (M) may be of the form of the 
expression (4), this is, 


m 
dil" + м 
which is a fairly simple expression. Of course the values of 
т, n, and q are to be arranged for each different case in order 
to meet different local conditions. 

We will now see how the law of variation of the power-factor 
can be incorporated in the schedule. First of all, if P were 
the fixel charge for one kilowatt of maximum-demand and Q 
the fixed charge per kilowatt-hour, admitting for the power of 
1 kilowatt a cos Ф =z, the fixed charge per kilovolt-ampere 
ought to be 

Р, = Р 
2 
while Q, the fixed charge рег kilowatt-hour, will remain the 
same. Now, suppose we are starting from curve B, in which 
the abscisse are true kilowatts and we want to apply a conven- 
tional power-factor in order to have a coefficient curve for the 
kilovolt-amperes. 

As these curves represent ratios of each price to the funda- 
mental price, if a single value of the power factor were used for 
any power, curve B would be correct either for kilowatts or for 
kilovolt-amperes; but if the power-factor is considered variable, 
following a certain law. we can alter the ordinates of curve В 
in proportion to the ratio of each value of the power-factor, to 
its value for one kilovolt-ampere. 

The result will be the curve shown as C in the diagram, and 
is naturally higher than B, of which the equation is 

4:44 
yon 5.3 + 0294 

In conclusion, this method of charging. which may be called 
the double sliding scale method, is applied by installing with 
each customer а volt-ampere and а maximum-demand indicator, 
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the readings of which are taken at periods corresponding to the 
billing periods, the bills being made vp in the following manner : 

(1) By charging a fixed rate 4 for each kilovolt-ampere of 
maximum demand. 

(2) By charging a fixed rate B for each kilowatt-hour. 

(3) By multiplying the addition of the two above items, viz. : 


kilovolt-amperes x .1 + kilowatt-hours x B = S by a coefficient 
C from a special coefficient curve, preferably prepared with a 
simple formula. Of course, the values A, B and the curve of 
coefficients must be worked out in accordance with local con- 
ditions, cost of energy, and all the ordinary items which are to 
be taken into consideration in planning any method of charging. 


AN ELECTRICAL AGRICULTURAL INSTALLATION IN SAXONY 
By D. S. Paxton 


HE paucity of electrical exhibits at the recent 

Royal Agricultural Show at Lincoln, which has 
already been commented upon in these columns, sug- 
gested :. the writer that an account of an entirely elec- 
trical -ariven farm, which has been in successful opera- 
tion tor some time, might be of interest, as showing 
what may be done in this directicn. The farm, or rather, 
the group of farms in question, is situated to the west 
of Halle, in the province of Saxony. А supply of three- 
phase current at 3,000 volts is obtained from the Mans- 
feld Electricity Works by means of an overhead line, 
mounted on wooden poles, except where it is necessary 


—DÁMENSTS 


< ' чу, dim» 
с vi ey, Phy sei- 
-— 
"- = d v > 


=Š e 
21 m: 


ш. 


A 
e 


/ Dg 
EM, d- d A euge org 


driving chaff and root cutting, and oat crushing ma- 
chines, pumps, and a number of machines in connection 
with a pctato-spirit distillery, such as elevators, worm 
conveyors, potato washers, malt crushers, mixers, &c. 
On the lighting circuits there are nine are lamps, and 
about 1,000 incandescent lamps. There is also an ex- 
tensive system of wiring, both on the power and light- 
ing circuits, to plugs in convenient positions, so that 
power and light are available at practically: any point 
in the precincts of the farm buildings. Fig. 1 illus- 
trates a circular saw, driven by a portable motor, of 
which there is a total of six at the two farms, con- 


тс. 1.—PomRrABLE Motor Driving CIRCULAR Saw. 


to cross a street, when underground cables are em- 
ployed. For the greater part of its length this line, 
which is protected by lightning arresters of the horn 
pattern, is across open country, and no special protec- 
tion against falling wires has been employed, but where 
the poles are erected along a road a protecting net, 
consisting of three longitudinal wires, intersected by 
cross wires at short intervals, is suspended beneath the 
conductors. 

Two transforming stations have been erected, at 
Volkstedt and Polleben, and, in addition to the low- 
tension lines emanating from these, several high-ten- 
sion lines have been carried to convenient points in 
the fields for the operation of threshing machinery at 
harvest time. The Volkstedt transformer house con- 
tains five transformers in all, of which two of 60 kw. 
each and one of 40 kw. reduce the pressure from 3,000 
to 500 volts for the power circuit, and the other two, 
of 20 kw. each, step down from 3,000 to 220 volts for 
the lighting supply. The transformer house at Polleben 
has a somewhat smaller capacity, containing two 40 
kw. transformers to supply current for power purposes, 
and two, each of 10 kw., for lighting. 

The total power connections to the two stations 
comprise 16 fixed motors of a total of about 140 h.p., 


nected to one of these plugs. The portable pump 
shown in Figs. 2 and 3 is driven through a spur gearing 
by a 3} h.p. motor, running at 430 revs. per min.; it 
will deliver a constant jet of 44 gallons per minute to 
a distance of 50 ft. Its chief use is the application of 
liquid manure, but, as seen in Fig. 3, it is also em- 
ployed for other purposes. In Fig. 2 the suction pipe 
is seen stowed on the waggon on shelves provided for 
the purpose. The band saw, illustrated in Fig. 6, 
mounted, together with the motor driving it, on a 
waggon, is a further example of the employment of the 
plug systems. 

The distributing lines are partly overhead and partly 
underground, and a large proportion of the interior wir- 
ing for lighting stalls, &e., is carried out by means of 
bare tinned copper wires, supported on porcelain insu- 
lators. The exterior are lighting is also in a large 
measure derived from bare overhead lines. 

Turning now to the high-tension distributing lines, 
two terminal points of these are shown in Figs. 7 and 
8. The connecting box is carried on a special pole, 
erected immediately beside the last pole of the trans- 
mission line. The triple-pole high-tension switch at- 
tached to the top of the pole is worked by a lever, 
the motion of which is transmitted to the switch-lever 
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Fic. 5.— PomRrABLE PUMP IN OPERATION. 


proper by means of two wires, each intersected by remove the cables only when the switch is open (Fig. 
porcelain insulators. To avoid all possibility of acci- 8), and the switch can be closed only when the cover 
dent the operating lever is so attached to the connect- of the box is closed (Fig. 7.) In Fig. 8 part of one of 


ing box that the latter can be opened to insert or the guard nets is also seen. 
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Fic. 5.—ELECTRICALLY-DRIVEN THRESHING MACHINES. 
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To utilise the power derived from the overhead lines, 
portable transformers (Figs. 4 and 7), reducing the 
voltage from 3,000 to 500, are employed. Each has 


СГА 
Fic. 6.—MoronR-pRivgeN Banp Saw. 


an output of 40 kw., and is mounted on а strong 
waggon, with a removable ventilated cover fitting over 
the transformer. Two locked terminal boxes, contain- 
ing the terminals and fuses of the high- and low-tension 
windings, are attached to the roof of the cover, and 


Є - ————— (—— ^ 


r^ 


| A | 
| 


or SI 


pfi al agis erg 


Fic. 7.— TERMINAL Рогхт оғ Н.Т. LIne, AND PORTABLE ~ 
'TRANSFORMER. 


& recording wattmeter is mounted on its back end, 
while a reel on which about 500 metres of heavily 
armoured low-tension eable is wound is carried on the 
back of the waggon, behind the transformer, and a 


tool chest is placed under the driver's seat. The high- 
tension cable provided with each transformer is only 
of sufficient length to reach from the connecting box 
of the transmission line to the terminal box of the 
transformer, when the latter is placed immediately by 
the terminal pole, and thus there is no possibility of an 
accident arising from a long length of high-tension 
cable lying on the ground. As already mentioned, how- 
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Гіс. 8.—TeruinaL Port or Н.Т. Тихе sHOWING CONNECTING 
Box. 


ever, a sufficient length of low-tension cable is pro- 
vided to permit the portable motors driving the thrash- 
ing machines (Fig. 5) to be located at some considerable 
distance from the transformers, if desired. 

The installation, which has fully realised expecta. 
tions as to economy and saving of time, particularly 
in threshing, was put down by the T'elten & Guilleaume- 
Lahmeyerwerke, to whom the writer is indebted for the 
photographs reproduced in this article. 


AvcusT 29,: 1907. 


ELECTRICAL ENGINEERING 


333 


RECENT STEAM TURBINE TESTS 


Ai the thirtieth convention of the National Electric Light 
Association, held at Washington this summer, a Paper giving 
the results of a series of tests on the Curtis turbine was read 
by W. L. R. Emmet, of the General Electric Co. (U.S.A.). The 
author commenced by explaining that in passing through the 
small spaces of a turbine at lightning speed, the steam 


is subject to  eddyings, vibrations, condensations, rare- 
factions, and  re-evaporations which may have radical 
effect upon the efficiency. In a turbine of the Curtis 


type the necessity for elaborate experimental development is 
particularly urgent; its fundamental process being the complex 
action of a single steam impulse upon two or more moving 
blades, while in other turbines that have been produced each 
row of blades has a relatively independent action. 

The Paper continues :— 

The main objects sought in the development of the Curtis 
turbines have been: High steam economy; the use of a small 
number of durable parts instead of a very large number of 
fragile ones; the elimination of all . small clearances; the 
economic recovery of the large energy available in high 
vacuum, and the production of flat-load curves, particularly 
with reference to high-overload economy. The test results given 
in this Paper do not all.apply to machines of the makers’ latest 
types, but they shbw good progress in the desired directions, 
and a satisfactory degree of consistency of results. 

Small and Large Machines, —In studying the tests here given, 
it wil be noticed that the steam consumption of smaller 
machines is relatively large. This is a necessary condition in 
all steam turbines, unless the speed can be increased in almost 
inverse ratio to the capacity. The natural limitations of alter- 
nating-current frequency and the desire for mechanical reli- 
ability have led us to adopt very moderate speeds for smaller 
machines, and thus to sacrifice degrees of steam economy 
which might easily be attained if we used, for the same sizes, 
speeds as high as those adopted by makers of turbines of other 
types. In spite of this disadvantage, our results in smaller 
sizes are relatively good, and serve to demonstrate the flexi- 
bility and excellence of the Curtis idea. 

Tests of 9,000 kw. Turbine Unit in Chicago.—During the past 
vear four 9,000 kw. units have been installed in the Fisk Street 
Station of the Commonwealth Electric Co. of Chicago. One of 
these machines has been tested at different loads by engineers 
employed for the purpose by the owners. These tests were part 
of a general investigation of station conditions, which has not 
yet been published. They were conducted with great care, and 
were repeatedly verified before being accepted. Their accuracy 
is also proved by the results of 5,000 kw. tests, as explained 
below. The following figures give the results of five tests :— 


Tests OF 9,000 Kw. TURBINE GENERATING UNIT AT CHICAGO. 


Gauge Water rate. 
Load in pressure. Vacuum. Superheat. Lbs. per 
kilowatts. Lbs. Inches. Degrees F. kw. hour. 
5,374 182 29°43 133 13°15 
8,070 | 197 29:55 116 13:0 
10186 176 29-47 147 12:9 
12,108 |^. 182 29:34 148 13:05 
13,900 198 29°31 : 140 13:6 


The results of these tests reduced to a common condition are 
shown in the accompanying curve, Fig. 1. The steam economy 
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Fic, 1.—9,000 KW., 5-Strace Curtis Tursine. 750 R.P.M. 


Loap WATER Rate Curve—200 Pounps GAUGE PRESSURE, 


125 Decrees SuPERHEAT, 29-INCH VACUUM. 


This curve is derived froin the test results given above, corrected to conditions 
of contract under which the machine tested was sold. 


shown by these tests we believe to be higher than any previous 
result within the same ranges of temperature and pressure. 
This machine at full load with a 28-in. vacuum delivers to the 


switchboard 21 per cent. of the total energy in the steam and 
673 per cent. of the total available energy in the steam. lt 
delivers to the shaft 70 per cent. of the total available energy 


‘in the steam. It is interesting to consider what relation this 


result may bear to the ultimate possibilities of turbine im- 
provement, and we have some information from which concep- 
tions on this subject can be formed. The simplest application 
of the turbine idea is found in the delivery of steam through 
a straight nozzle against a single row of moving blades having 
a velocity best suited to the speed of issuing steam. Such 
simple arrangements have been tested, and efficiency curves 
have been traced with friction losses completely eliminated, 
and with all degrees of velocity in steam and in wheels. Many 
such investigations have been made in Schenectady, and similar 
investigations on an elaborate scale have been made in Germany. 
The best bucket efficiency produced in such test has been 
75 per cent. of the available energy corresponding to the tem- 
perature range. Thus in this large commercial machine we 
get a shaft efficiency of 70 per cent. as compared with a bucket 
efficiency of only 75 per cent. in the most ideal turbine arrange- 
ment that we have been able to devise. This comparison leads 
us to expect that we may be nearing the limits of possible im- 
provement in the simple production of power from steam. 

Characteristics.—An examination of these results will show 
that they in all respects realise the ideals that have been aimed 
at in the development of this kind of apparatus. The vacuum 
produced is almost. unprecedented, and the turbine uses 
efficiently the large increase of available energy which this high 
vacuum affords. The machine gives a very flat-load curve 
with particularly high relative economy at heavy overload. 
This feature, as has been explained, is characteristic of the 
type, and is worthy of special consideration. 

. Overload Economy.—High economy at overload is the direct 
equivalent of increased peak-load capacity, since it makes it 
possible to obtain.a larger maximum output from a given in- 
stallation of boilers, plant, and auxiliaries, and from a givea 
operating force. If units in one station have a peak.-loaJ 
efficiency 25 per cent. higher than those in another similar 
station, it implies that the peak capacity of one is 25 per cent. 
greater than that of the other. When the matter is considered 
in this way, it will be seen that these 9,000 kw. machines have 
very great superiority of value as compared with any other 
large prime movers now in use. The plant in which these 
units are installed was originally designed for 5,000 kw. 
machines, and for each generating unit a battery of eight 
520 h.p. boilers was installed, these batteries of boilers being 
the equivalent of those which had been adopted in large 
engine stations built at about the same time. In the test re- 
sults given it will be seen that the machine tested was operated 
at 15,900 kilowatts, taking its steam from these eight boilers. 
That the firing of these boilers during this run was not abnor- 
mally heavy is shown by the fact that the superheat carried 
amounted to only 140 degrees, while the superheat was higher 
in other tests, and is known to be higher when boilers are 
forced. Тһе superintendert of the plant in which these 
machines are installed has stated to the writer that they could 
without ditficulty supply steam for 15,000 kilowatts if the 
generators were capable of carrying such a load. 

Vacuum.—Another feature of these tests which will imme- 
diately impress everyone who is familiar with steam practice is 
the extremely high degrees of vacuum that are carried. The 
machine tested is equipped with a base condenser which forms 
an integral part of the turbine unit. This condenser contains 
25,000 square feet of tube surface with l-in. tubes. The record 
shows that there was no appreciable diminution of vacuum with 
increased load. This high vacuum is due to the free access of 
steam to the tube surface and to the absence of any air leakage 
for which this arrangement provides. The value of such high 
vacuum is very great when the prime mover used is capable of 
effectively getting the benefit of it. The available energy with 
a 29-in. vacuum is 10 per cent. higher than that with a 28-in. 
vacuum, and in this machine at full load the gain of water-rate 
accomplished by increasing the vacuum from 28 in. to 29 in. 
amounts to 7 per cent. The machine was designed for 28:5 in. 
of vacuum, and between 28 in. and 28/5 in. the gain is very 
nearly proportionate to theory. 

Other Tests.—The test results obtained in Chicago have been 
amply verified by tests that have been made in Boston and 
Schenectady upon 5,000 kw. machines of similar design. One 
of these machines was tested in the new plant of the Boston 
Edison Co. on January 29th, 1907, and gave the following 
results, which, when reduced to similar conditions, are only 
about 0°3 pound inferior to those obtained at Chicago. This 


E 


. difference is fully accounted for in the losses of the generator 
alone. 


Ткзт oF 5,000 Kw. TURBINE GENERATING Unit Ат BosTON, 
JANUARY 29, 1907. 


Gauge Super- 
Load. pressure. Vacuum. heat. Water rate. 
5,195 kw. 174 105. 293 ins. 142° F. 13:52 lbs. per kw. hr. 


This test in Boston was verified by three separate runs with 
different sets of instruments; some of which were specially 
calibrated for the purpose. Another of these 5,000 kw. machines 
was tested in Schenectady, and its results are shown by curve 
^n Fig. 2. The condenser used in this test was very small, and 
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Load in Kw. 
Fic. 2.—5,000 KW., 5-Stace Curtis Turstxe. 750 R.P.M. 
Loap Water КАТЕ CurRVE—175 Pounps GAUGE PRESSURE, 
150 DEGREES SUPERHEAT, 28-INCH VACUUM. 


This curve shows results of a test made in Schenectady on a machine for the 
New York Central Railway Company's Yonkers Station. The condenser used was 
too small to carry load higher than the curve extends. 


it is only possible to run a limited degree of load with a low 
vacuum. This test indicates an agreement under similar con- 
ditions with the results shown bv the Boston machine. 

The other test curves here shown (Figs. 5 and 4) are obtained 
from smaller four-stage machines under conditions noted in 
connection with the curves. These results, while not so striking 
as those of the large five-stage machines, are very good as com- 
pared with other steam units, and are particularly good for 
such relatively low speeds. 

Turbine and Reciprocating Engine.—In order to judge the 
results accomplished by this recent turbine development, it is 
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Load in Kw, 
Fic. 3.—2,250 KW., 4-Srace Curtis TvgBINE, 900 R.P.M. 
Loan Water БАТЕ CvRvE--160 Росхрѕ GAUGE PRESSURE, 
150 DEGREES SUPERHEAT, 28-[хсҥ VACUUM. 


The work division between stages of this machine is arranged with a view to 
good overload economy, 


interesting to make a comparison with a large reciprocating 
engine of the type which large turbines are superseding. The 
following curve (Fig. 5) shows the results obtained by test from 
one of the 5,000 kw. engines in one of the Interborough Metro- 
politan Co.’s plants. These curves were published by Mr. H. G. 
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Fic. 4.—1,000 KW., 4-SraGE Curtis ТонвіхЕ. 1,500 R.P.M. 
Loap Wattrk Rate Curve--170 Pounps GAUGE PRESSURE, 
1/0 DEGREES SurERHEAT, 28-INCH VACUUM. 


The machine from which this test was taken is designed for use with both 
25-cycle and 50-eyele generators. With the latter it runs at 1,800 r.p.im., and its 
зќеаш economy із considerably better. 


Stott in a Paper presented to the American Institute of Elec- 
trical Engineers about a year ago. The turbine load curve 
shown on the same sheet is derived from tests of 5.000 kw, 
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machines above-mentioned. The difference of steam economy 
at all loads would be the equivalent of a very large fuel saving 
under similar conditions, and the great superiority at overload 
shows that such a turbine if installed in the same station would 
give a very much greater peak capacity. From this comparison 
it can easily be calculated that the cheapest way to enlarge a 
reciprocating engine station is to instal turbines in place of the 
engines. 

In addition to these advantages in the matter of capacity 
and fuel consumption, the turbine has many practical merits 
which need not be enumerated. There is, however, one point, 
brought up by recent experience, which is interesting in this 
connection. The large turbines here described operate with 
very large clearances, and consequently are in no way subject to 
deterioration by wear or increase of leakage. The economy of 
reciprocating engines is greatly affected by leakage and by 
correct adjustment. We recently made a test of three recipro- 
cating engines operating a large plant, each having a rating of 
about 2.000 h.p. It was found that thev all gave a steam 
consumption of about 34 lb. per kilowatt-hour condensing, 
while the same engines if in adjustment would consume not 
more than 20 lb. per kilowatt-hour. The superiority of Curtis 
turbines in this respect is not confined to a comparison with 
reciprocating engines, since steam turbines of other types are 
generally dependent upon adjus:::ent and are so arranged that 
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A. Engine with equal work in cylinders, 
B. Engine with unequal work in cylinders, 
C. Turbine. 


Fic. 5.—Compartson. ОЕ 5,000 KW., 4.CvriNpER. Сомгосхр 
ENGINE wiru 5,000 KW., 5-Stace Curris TURBINE 
OPERATING UNDER THE SAME CoNpDITIONS. BOILER PRes- 
SURE, 175 POUNDS SATURATED STEAM. 

The engine curves here given are taken from a paper presented to the American 


Institute of Electrical Engineers by Mr. H. G. Stott. The turbine curve is 
derived from Curve No. 2 and from test of machine in Boston, quoted above. 


high economy can exist only with a condition of very small 
clearance. Small clearance naturally involves care and danger 
of mechanical troubles. 

Mechanical Conditions.—The vertical-shaft steam turbine has 
been rapidly introduced, and machines of this type have been 
installed in great numbers in all parts of the world. Many dif- 
ferent designs have been made to meet different conditions, 
and, as 1s natural in such a process, mistakes have been made 
which, in some cases, have caused serious inconvenience. I will 
not attempt to give any complete explanation of these ditlicul- 
ties, but it may be useful to explain that the most serious 
troubles have arisen from unexpected tendencies to vibration 
in certain particular designs. The balanced condition of a ver- 
tical machine is peculiar, and certain conditions must be con- 
formed to in order that steady running may be obtained. 
Machines that have given trouble in this respect have been sent 
out in considerable numbers, and in many cases it has been 
impossible to afford immediate relief for the trouble. Generally 
speaking, however, the vertical type has shown itself to be 
wonderfully dependable and free from many of the difficulties 
which endanger the operation of other kinds of machinery.. 

Generators.—In connection with steam units that are capable 
of affording such high degrees of overload economy, it is par- 
ticularly desirable that generators be used that are capable of 
operating continuously with very heavy overloads, and efforts 
are being made to accomplish this result, both in connection 
with machines already installed, and with new designs that are 
being produced. On account of the necessary compactness of 
high-speed electrical apparatus, the losses are concentrated into 
a very small space, and the dissipation of heat produced pre- 
sents an interesting problem. If air is used for cooling elec- 
trical apparatus, about 90 cubic feet rising 20 degrees centi- 
grade in temperature will carry away the heat equivalent of 
about one kilowatt. From this it appears that to dissipate the 
heat from one of the large units above described when operat- 
ing at 15,000 kilowatts, it will be necessary to circulate 35.000 
cubic feet of air a minute, notwithstanding the fact that the 
efficiency of the generator under that condition is considerably 
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over 97 рег cent. Where such units are installed in stations 
and allowed to take their ventilating air from the room, they 
are liable to get an insufficient supply, or to draw in air which 
has already been heated by contact with other heated surfaces. 
It is, therefore, desirable to make arrangements in such station 
bv which an ample supply of air for ventilating generators is 
obtained from outside of the building. In many existing 
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COMMITTEE of the American National Civic 

Federation Commission of Publie Ownership and 
Operation has for some time past been making a 
thorough investigation of municipal and private 
working of electric light, gas, water, and tramway 
undertakings, both in the United States and in 
England. The final report of the committee, which 
is signed by all the members except one, has now been 
made public. A long abstract of the report is published 


in the Street Railway Journal (New York), and is - 


given in a condensed form below. 


It is difficult to give positive answers of universal application 
to the questions arising as to the success or failure of municipal 
ownership as compared with private ownership. The local con- 
ditions affecting particular plants are in many cases so peculiar 
as to make a satisfactory comparison impossible, and it is 
very difficult to estimate the allowance that should be made 
for these local conditions. For instance. in making comparison 
of the financial condition of certain American towns as regards 
the gas undertakings, due allowance must be made for the 
presence of natural gas in some places. Again, in the case of 
waterworks the situations of some towns are extremely favour- 
able to the establishment of an ethcient plant with comparatively 
little effort on the part of its management. 

The difficulty of reaching satisfactory results by the com- 
pai^tive method is not confined to special or local conditions. 
lt is true, as well, of much broader questions. Thus any at- 
tempt to compare municipal with private electric light plants 
in the United States would be fruitless if allowance were not 
made for the fact that in most cases such municipal plants are 
confined to street lighting and may not do commercial business. 
Allowance must be made also for the fact that many municipal 
plants have had a struggle to exist in the face of unsympathetic 
pubiic opinion. Again, in England consideration must be given 
to the fact that the municipal electric light and street railway 
plants have permanent rights, while the rights of the private 
companies operating these particular utilities are limited as to 
the length of their existence, many street railway franchises 
expiring twenty-one years after they were granted. 

Finally, not only must it be borne in mind that the social 
and political conditions which characterise the two countries find 
expression in their private and public systems, but we must 
consider the difference in the nature of the two peoples which 
causes them to adopt different ideas and views as to the ex- 
pediency of certain things. In other words, a measure of suc- 
cess in the municipal management of public utilities in England 
should not be regarded as necessarily indicating that the muni- 
cipal management of the same utilities in this country would 
be followed by a like measure of success. Conditions are quite 
different in the two countries. 

We wish to emphasise the fact that the public utilities studied 
are so constituted that it is impossible for them to be regulated 
by competition. Therefore, they must be controlled and 
regulated by the Government; or they must be left to do as 
they please; or they must be operated by the public. There 
is no other course. None of us is in favour of leaving them 
to their own will, and the question is whether it is better to 
regulate or to operate. There are no particular reasons why 
the financial results from private or public operation should be 
different if the conditions are the same. In each case it is a 
question of the proper man in charge of the business and of 
local conditions. 

We are of the opinion that a public utility which concerns 
the health of the citizens should not be left to individuals, 
where the temptation of profit might produce disastrous results, 
and therefore it is our judgment that undertakings in which 
the sanitary motive largely enters should be operated by the 
public. We have come to the conclusion that municipal owner- 
ship of public utilities should not be extended to revenue-pro- 
ducing industries which do not involve the public health, the 
Public safety, public transportation, or the permanent occupa- 
tion of public streets or grounds, and that municipal operation 
should not be undertaken solely for profit. We are also of the 


plants it would be economical and desirable to instal blowing 
apparatus, in ofder to provide for increased capacity, and in 
other cases where apparatus is designed to move large quantities 
of air, it would be desirable to make connection to sources of 
cool air, without the necessity of blowers. In every case cool- 
ness of the apparatus should be sought as a measure of safety 
and reserve capacity. . > Á | 


MUNICIPAL OWNERSHIP 


opinion that all future grants to private companies for the con- 
struction and operation of public utilities should be terminable 
after a certain fixed period, and that meanwhile cities should 
have the right to purchase the property for operation, lease, or 
sale, paying its fair value. 

To carry out these recommendations effectively and to pro- 
tect the rights of the people, we recommend that the various 
States should give to their municipalities the authority, upon 
popular vote under reasonable regulations, to build and operate 
public utilities, or to build and lease the same, or to take 
over works already constructed. In no other way can the people 
be put upon a fair trading basis and obtain from the individual 
companies such rights as they ought to have. We believe that 
this provision will tend to make it to the enlightened self- 
interest of the public utility companies to furnish adequate ser- 
vice upon fair terms, and to this extent will tend to render it 
unnecessary for the public to take over the existing utilities or 
to acquire new ones. | 

Furthermore, we recommend that provision be made for a 
competent public authority, with power to require for all public 
utilities a uniform system of records and accounts, giving all 
financial data and all information concerning the quality of ser- 
vice and the cost thereof, which data shall be published and 
distributed to the public like other official reports; and also 
that no stock or bonds for public utilities shall be issued without 
the approval of some competent public authority. We also re- 
commend the consideration of the sliding scale, which has proved 
successful in some cases in England with reference to gas, and 
has been adopted in Boston. By this plan the authorised 
capitalisation is settled by official investigation, and a standard 
rate of dividend is fixed, which may be increased only when 
the price of gas has been reduced. The subway contracts and 
their operation in Boston and New York are also entitled to full 
consideration. 

In case the management of public utilities is left with private 
companies, the publie should retain in all cases an interest in 
the growth and profits of the future, either by a share of the 
profits or a reduction of the charges, the latter being prefer- 
able as it inures to the benefit of those who use the utilities. 
while a share of the profits benefits the taxpayers. 

Our investigations teach us that no municipal operation is 
likely to be highly successful that does not provide for :—First,. 
an executive manager with full responsibility, holding his posi- 
tion during good behaviour. Second, exclusion of political 
influence and personal favouritism from the management of the 
undertaking. Third, separation of the finances of the under- 
taking from those of the rest of the city. Fourth, exemption 
from the debt limit of the necessary bond issues for revenue- 
producing utilities, which shall be a first charge upon the pro- 
perty and revenues of such undertaking. : 

We wish to bring to your consideration the danger here in 
the United States of turning over these public utilities to the 
present government of some of our cities. Some, we know, are 
well governed, and the situation, on the whole, seems to be 
improving, but they are not up. to the government of British 
cities. We found in England and Scotland a high type ot 
municipal government, which is the result of many years of 
struggle and improvement. 

The Committee sums up its more important conclusions as 
follows :— 

Public utilities, whether in public or private hands, are best 
conducted under a system of legalised and regulated monopoly. 
Public utilities in which the sanitary motive largely enters 
should be operated by the public. The success of municipal 
operation. of public utilities depends upon the existence in the 
city of a high capacity for municipal government. Franchise 
grauts to private corporations should be terminable after a. 
fixed period and meanwhile subject to purchase at a fair value. 
Muncipalities should have the power to enter the field of mum- 
cipal ownership upon popular vote under reasonable regulation. 
Private companies operating public utilities should be subject 
to public regulation and examination under a system of uniform 
records and accounts and of full publicity. 

On the general broad subject of municipalisation, the Com- 
mittee reports that the general expediency of either private or 


336 


public ownership is a question that must be determined by each 
municipality in the light of local conditions. What may be 
possible in one locality may not be in another. In some cities 
the companies may so serve the public as to create no dissatis- 
faction, and nothing might be gained by experimenting with 
municipal ownership. Again, the government of one city may 
be good and capable of taking charge oi these public utilities, 
while in another it may be the reverse. In either case the 
people must remember that it requires a large class of able men 
as city officials to look after these matters. They must also 
remember that municipal ownership will create a large class of 
employees who may have more or less political influence. 

Two of the members of the Committee disagree on some few 
points in the report, and maintain that matters connected with 
the public health can be successfully managed by. private 
concerns. 

Another member of the Committee, Mr. Walter Clark, dissents 
in some cardinal points from the conclusions in the report, and 
submits a separate paper embodying his convictions. Taking 
the case of water supply, he cites examples of company and 
municipal waterworks in England, and expressed the opinion 
that, on the whole, the towns served by companies are better 
supplied, and in general is doubtful as to the reality of the 
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benefits attendant upon municipal ownership of public utilities. 
He dissents from the opinion that a city should haye the right 
to purchase at its option the property of public service corpora- 
tions for operation, lease, or sale. He bases his opposition on 
ihe belief that it is practically impossible to secure private funds 
for investment in an enterprise subject to purchase by a muni- 
cipality, at any date to be selected by the municipality, and 
because he believes that the impossibility of so securing private 
investment may, and often will, work a social harm to a com- 
munity. 


Finally Mr. Clark says :— 


“I am convinced that the condition of the British people, 
individually or collectively, has not been improved by the 
municipalisation of the industries we have investigated. І be- 
lieve that political and social conditions in the United States 
are less favourable to the success of municipal ownership than 
are the same conditions in Great Britain. I am convinced that, 
under American conditions, the system of private ownership of 
public utilities is best for the citizens and the consumers. Irecom- 
mend State regulation and protection of public service com- 
panies, provided by statute, and as far as possible automatic in 
its application and operation." 


NEW MOTOR STARTING SWITCH 


OTOR starting switches are the subject of a 

patent specification published by the Patent 
‘Office last Thursday. The number of the patent is 
‘6,809 of 1907; and the patentees are E. F. Moy, P. H. 
BastiE and Ernest F. Moy, Lro. The specification 
reads as follows :— 


Our invention relates to an improved form of starting switch 
for electric motors, our object being to provide a switch which 
it is impossible to bring to the full-on position too rapidly, and 
is applicable to the well-known type of starter in which a worm 
gear is used to move the switch arm over the contacts of a 
multiple contact switch. The wormwheel is not connected 
directly to the switch arm, but transmits its movement through 
the agency of a clutch which is controlled by the shunt current 
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Fig. 1. 


passing through the field of the motor. In describing our inven- 
tion reference is made to the accompanying drawings, in which 
Fig. 1 is a front elevation showing the switch in the full-on 
position, the off position of the switch arm being shown in dotted 
lines, and the resistance and connections being shown in diagram. 
Fig. 2 is a side elevation partly in section also showing the 
switch in the on position, and Fig. 3 is also a side view partly in 
section but with the switch in the off position. | 
Upon the base a, of suitable insulating material, are mounted 
the switch contacts b and p, c is the switch arm which is moved 
over the switch contacts b and p by means of the worm f and 
the wormwheel e, the spindle carrying the worm f being fitted 


with any suitable form of handle or handwheel g. The clutch d 
consists of two metal discs with V-shaped teeth formed on their 
adjacent faces, one disc being fixed to the wormwheel e and 
the other disc being fixed to the switch arm c. The switch arm 
c is fixed on the end of the spindle s which passes loosely through 
the wormwheel e and through a bearing t. The two discs 
forming the clutch d are caused to engage in each other by a 
lateral movement of the spindle s which is produced by the 
core і being drawn into the electromagnet A, the motion being 
transmitted by means of the lever 7 and the toggle /, the spring 
k bringing the switch arm c to the off position when the clutch 
d is released. Current is led to and from the switch by means 
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motor armature, and the terminal w being for the lead to the 
shunt winding of the motor. The press switch m is provided 
complete the circuit to the first switch contact. у 
We fit an overload release device п of the well-known type 
consisting of an electromagnet or solenoid in which the armature 
or core is adjusted to move at a predetermined .current and 
close a switch to short-circuit the winding of the electromagnet Л. 
In using the starting switch it is first necessary to close the 
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press switch m, which closes the circuit from the main terminal 
u through the electromagnet winding Л to the shunt terminal w 
thence to the field of the motor. This energises the electro- 
magnet A, drawing in the core 1, and by means of the lever 7 and 
the toggle l, draws the spindle s through its bearing /, and 
brings the two clutch discs d together. Upon turning the hand- 
wheel g the switch arm c is moved to the first switch contact b 
and the press switch m may then be released as the path for 
the current is now from the common contact p through the 
switch arm c to the first switch contact b, thence through the 
resistance o through the overload coil n to the terminal v and 
then to the armature of the motor. By continuing to turn the 
handwheel g the resistance o is gradually cut out of circuit by 
the switch arm c passing over the successive switch contacts b 
until it is brought to the full-on position. The spring Ё is con- 
nected to the spindle s and to any suitable fixed part such as 
th» bearing f, so that when the clutch d is released the switch 
arm c will automatically return to the off position. Should the 
supply of current to the switch fail, the switch will automatically 
open the circuit, as the electromagnet A will lose its power and 
the clutch d will be released by means of the spring =, so 
allowing the switch arm to return to the off position as already 
described. 

It will be observed that it is impossible to move the switch 
arm from the off position should there be no supply of current, 
as until the electromagnet / is energised the wormwheel e is 
free to rotate on the spindle s without moving the switch arm r. 

In switching off the handwheel g is turned in the opposite 
direction, so moving the switch arm с to the off position, or we 
may fit an additional push switch similar to m, but connected 
across the ends of the winding of the electromagnet Л, so that 
by closing this second push switch the winding is short-circuited 
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and the switch will automatically break circuit as already 
described. It will also be observed that the automatic release 
will act wherever the switch arm may be so that should the 
operator endeavour to bring the switch to the full-on position 
too quickly, and so cause an excess of current to pass to the 
motor, the overload coil. will automatically cause the switch to 
break circuit by short-circuiting the electromagnet h and the 
process of starting must be recommenced. 

It will also be observed that the switch arm can be left on any 
contact so that the switch can be used not only as a motor 
starter but as a speed controller in the usual well-known manner. 

The lateral movement of the spindle + also has the effect o1 
making a better contact between the switch arm c and the 
contacts b and p while the switch is in the running position, and 
of releasing the pressure on the contacts when the switch arm is 
automatically moving to the off position, thus enabling a com- 
paratively light spring k to be used, the switch arm с being 
made sufficiently flexible to allow this lateral movement of the 
spindle s without lifting the switch arm completely off the 
contacts. We are aware that magnetic clutches have been used 
in motor starters, but we limit our invention to the use of a 
mechanical clutch which is operated by an electromagnet, the 
said electromagnet also transmitting the additional pressure 
between the switch arm and the contacts as described. 


The claims are as follows:— 


1. In a motor-starting switch the combination of the mechanical 
clutch d operated by the electromagnet / and adapted to increase 
the pressure between the switch arm and the contacts of the 
switch substantially as described. 

2. A motor-starting switch substantially as described and illus- 
trated by the accompanying drawings. 


NEW ELECTRIC LOCOMOTIVES FOR METROPOLITAN RAILWAY 


T wil be remembered that some time ago the British 

Thomson-Houston Co., Ltd., received an order for ten electric 
locomotives from the Metropolitan Railway Co. of London. 
Three of these have now been delivered ; each locomotive, when 
supplied from .a 600-volt circuit, is capable of hauling a 
passenger train weighing 120 tons at a speed of 35 miles per 
hour on the level, and of starting the same load on a gradient 
of 1 in 44, also of hauling a 250-ton goods train up the same 
gradient, and of starting that load on a gradient of 1 in 90. 


Sf T e od m - 
"e AC ү” "mer "r Ж, ` 

ts x IT 38 Ca m^. a T 2 —- 

: I i ] = es RON S RU ve. 


> 


Width overall  ... pis "" 8 ft. 7 in. 
Height from rails to top of cab... 12 ft. 34 in. 
Hoight from rails to top of floor 4 ft. 74 in. 
Diameter of wheels oe - a 3 ft. 2 in. 
Diameter of axles at centre and in motor suspension 

bearings а a bes Es 64 in. 
Diameter of axles at gear wheel seats... 74 in. 
Diameter of axles at wheel seats 7 Pain 


Diameter of axles at truck journals ... E Є ‹ 
Length of journal 


Fic. 1.—GENERAL ViEw or LOCOMOTIVE. 


Fig. 1 js a general view of one of these locomotives, the 
leading dimensions of which are as follows :- - 


Gauge. iei bes ted e "T Mie .. 4 ft. 84 in. 
Length over cab and headstocks 30 ft. 
Length over buffers 33 ft. 6. in. 
Centres of bogies .. Е 17 ft. 
Wheel-base of each bogie 7 ft. 6 in. 
Width over cab ... ER Sit. lin 
Width over side sills 8 ft. 


The trucks are of the pressed steel type, strengthened with 
steel plates, angles, and gussets; they are fitted with a swing 
bolster, built up with steel sections and steel castings. "The 
bolster is supported on two nests of coil springs of circular 
section, each nest consisting of three springs.  Cast-steel 
wearing plates, and centre and side bearing plates, are also fitted 
to the bolster. The side frames are supported on the axle boxes 
by laminated springs of heavy design. The axle boxes are 
steel castings, machined to slide in the horn plates, which are 
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also steel castings, machined апа riveted to the side 
frames cut out to receive them. These side frames are further 
strengthened at this point by. means of a doubling plate. The 
axle boxes have removable fronts, each of which is fitted with 
an inspection door; there are also lugs at the bottom, to which 
the collector shoe-beams are attached. The bearings are of 
anti-attrition metal, and ample provision is made for lubrication 
and the exclusion of dust. 

The brake-gear is of the inside variety, with one block per 
wheel, the whole being of exceptionally heavy design in order 
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12 in. by 3 in. by 3 in. section, connected together at the ends 
by head stock channels of similar section. The underframe 
bolster is constructed of two channels 10 in. by 34 in. by 4 in. 
section, and between the two bolsters there are two crogsbars 
of channel section 10 in. by 3 in. by ў in. Between head- 
stocks, bolsters, and crossbars there are two parallel longitudinal 
channels 10 in. by 3 in. by 3 in. section. In order to give the 
euds of the frame additional strength against buffing strains 
there are two diagcnal struts built in, of channel 10 in. by 3 in. 
by à in. section. The whole frame is firmly riveted together with 


Fic. 2.—IwTERIOR oF Can. 


to permit of operation of both power brakes simultaneously. 
The wheels have wrought-iron centres with nine open spokes 
welded into them, and are fitted with rolled-steel tyres 5 in. 
wide by 34 in. deep, held in place by retaining rings and also 
by four set screws. Cast-steel brackets rivcted on the tran- 
somes carry the motors. The nose of the motor rests on there 
brackets, and is held there by means of a forged 
strap. Collector shoe.beams are of oak, bolted to the axle- 
boxes on each side of each truck, and the collector-shoes are 
hung inside the wheel base. 

The underframes are constructed of steel members of suffi- 
ciently heavy secticn to bring up the weight of the locomotives 
to the desired figure. Each side sole is formed by a channel 


steel angles and gussets. The top of this main underframe is 
covered with steel plate 4 in. thick, and on top of this is a 
sub-floor 6 in. deep, built of channels, in which is laid the 
whole of the piping required for the wiring, in addition to the 
piping for the brake service. Above this sub-floor is a floor of 
steel plate | in. thick, made in removable sections. At each 
end at the driver's positions, and down the centre of the loco- 
motive, this top floor is covered with wooden walking grids 
f in. thick. Each end of the underframe is fitted with buffers 
and draw-bars with screw-couplings of standard English pat- 
tern, in addition to a central automatic coupler. Hence the 
locomotive may be used for hauling either ordinary coaches or 
special electrical rolling stock. 
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The cab, a view of the interior of which is shown in Fig. 2, 
is of box-wagon shape, with curved roof, and is constructed of 
steel plates } in. thick riveted to supporting vertical and longi- 
tudinal angles, which are in turn riveted to the under-trames. 
The upper portion of the cabs on each side between the door- 
ways are fitted with louvres of pressed steel for ventilation. 
All lines of rivets are covered with neat metal mouldings so as 
to improve the appearance of the outside of the cab. At each 
end of the cab there are four movable windows, three being 
dropping lights, and one hinging inwards. There is also one 
dropping light at each side in the corners. Hinged doors are 
fitted at each side of the locomotive at the ends, there being 
two single doors and two double doors, the double doors for use 
whenever it is necessary to remove the exhausters, compressors, 
&c.. from inside the cab. 

The locomotive is fitted at cach спа with complete driving 
cquipment, consisting of master controller. provided with ''dead- 
man’s” handle, air and vacuum brake, driver's valves, starting 
switches for exhauster motors, valves for air-operated whistle 
and sanding gear, air and vacuum gauges and ammeters; also, 
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The air brake is of the quick-acting pattern, air being sup- 
plied by a B.T.H. electrically-driven compressor of the C.P. 23 
type. This set will operate against a pressure of 90 lb. per 
square inch, and has a cylinder displacement of 50 cubic feet 
pe: minute. In connection with the vacuum brake there are 
provided two exhausters, each electrically driven by a B.T.H. 
type DA motor. One of these exhausters is used for creating 
the vacuum when starting the train, the other (continuously 
in operation at half-speed) for maintaining the vacuum whilst 
running. 

In the underframe there are fixed two air brake cylinders of 
the vertical type, 15 in. diameter, and two vacuum cylinders, 
22 in. diameter. Immediately under the above are two trans- 
verse rocking shafts to which the pistons of the cylinders 
are connected, viz., one air and one vacuum to each shatt, eacli 
set in turn being connected to the rigging for one truck. It 
should be noted, however, that the hand-brake wheel at either 
end of the cab operates the brake rigging on both trucks. Trip 
cocks—one for air and one for vacuum—are fitted on each truck. 
Power sanding gear is provided, a sand hopper being fitted at 
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Fic. 3. —СЕХТВАІ, INiERIOR OF LOCOMOTIVE. 


at each end of the cab, to the right of the driving equipment, is 
fitted a column to carry the hand brake gear. 

The control and brake equipment is, as far as possible, divided 
into two sets, and placed on either side of the locomctive, leaving 
gangway down the centre. Fig. 3 shows the central interior 
portion. The control itself is entirely divided into two sets, 
one set for each two motor equipments. Taking each side of 
the locomotive, the arrangement is as follows :—On one side, 
switchboard, containing the necessary main control and cut-out 
Switches, compressor motor switch and main lighting switch, 
contro] gear, consisting of contactors, resistances, and circuit 
breaker, all mounted on a strong steel frame. rigidly connected 
to the cab sides and underframe. Underneath this is fixed the 
reverscr, the air compressor, main air and vacuum reservoirs 
being placed in line with the supporting frame. On the opposite 
side of the locomotive, looking from the same end, are arranged 
two motor-driven vacuum exhausters, and control gear on frame- 
work, placed as above, together with switchboard containing 
the necessary control switches, &-., with the addition of the 
main switches for the vacuum exhausters. Тһе auxiliary 
reservoir for the air brake is fixed in the cab over the 
exhausters. 


cach end of the locomotive in the cab, under which is fixed a 
combined air and sand valve, the sand and air being carried 
by a flexible pipe to the fixed delivery pipes on the leading end 
of each bogie. 

Four lighting circuits are provided, one of five lamps placed 
in the roof down each side of the locomotive, and one of five 
lamps at each end of the locomotive, the distribution of the light 
in the latter being four lights in the destination indicator, and 
one in the headlight. All the lamps are of 16 c.p., and are 
arranged for working five in series on a 600-volt circuit. 
Provision is also made at each end of the locomotive for the 
reception of the necessary oil signal-lamps to suit the traffic re- 
quirements. All cables are asbestos covered, and are run in 
drawn steel tubing fitted in the sub-floor wherever possible. The 
connections between contactors and rheostats are of copper rod. 
The necessary connection boxes are fitted in the sub-floor and 
underframe for connecting to the motors and collector shoes. 


. Incorporated Municipal Electrical Association. — The Southend 
Corporation has sent an invitation to the Incorporated Municipal 
Electrical Association to hold its 1908 Convention in Southend. 
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CULVERT EXPLOSIONS 


S mentioned in our issue for August 8th, Mr. J. A. Bell, 
21 A City Electrical Engineer to the Aberdeen Corporation, has 
prepared a report upon the explosions which have been taking 
place recently in the copper-strip culverts in Aberdeen. By the 
courtesy of Mr. Bell, we are now able to give the substance 
of this report at greater length. 

The last explosion occurred in the copper-strip culverts in 
the east end of Union Street. Two manhole lids were blown 
up, and eight yards of pavement between the two manholes 
were lifted, the flagstones being raised from 5 to 6 in. on one 
side; the two manhole covers were thrown up into the air and 
both broken, and a section of one, falling on the copper strip. 
caused four or five short circuits, resulting in minor explosions 
of flame and smoke. 

The explosion, in Mr. Bell's opinion, was due to a service 
cable failing in an end box and igniting coal-gas in the culvert. 

The Department keep four men constantly at work examining 
culverts and manholes, and since January Ist, 1905, fifty-one 
cases of gas leaks have been reported by the Electricity De- 
partment to the Gas Department. The section damaged 
had pipes leading in at either end, it being an isolated section 
of culvert, and on carrying out repairs the engineer took the 
epportunity of laying cable and filling in the culvert solid. 

The following is a brief history of what has been done from 
time to time in connection with the explosions which have 
eccurred in the culverts at Aberdeen :—As far back as 1895, in 
view of some explosions which occurred in other towns in con- 
nection with their clectric lighting installations, the Town 
Council communicated witn Professor Kennedy as to the prob- 
able cause, and what steps should be taken to prevent such 
occurrences in Aberdeen. At that time Professor Kennedy re- 
plied that efficient provision to prevent escape of gas from the gas 
mains was the only remedy he could suggest. The first explo- 
sion in culverts in Aberdeen of which there is any record, was 
February 15th, 1897, which was admitted to be caused by gas. 
Explosions occurred at various intervals up to the autumn of 
1903. In many cases after these explosions there were distinct 
traces of coal-gas in the culverts, and this was most marked 
when the effects of the explosion were of a severe nature, such 
as the lifting of several manhole covers and, in some cases, а 
portion of the foot pavement. The remedies taken at this time 
were to advise the Gas Department where gas was traceable, 
and the periodical examination of the culverts. In short, up 
to this period the opinion was held that a fault in the cable 
or the blowing of a fuse was the cause of a spark, and that, 
due to the presence of coal or sewer gas in the culverts, ex- 
plosicns resulted. 

In the autumn of 1€03, explosions occurred at much shorter 
intervals, and, in fact, were of such a nature as to necessitate 
immediate investigation with a view to their prevention. With 
these latter explosions it was found that a portion of the 
electric mains or service cable in the manhole concerned 
was burned out at the time of the explosion, and the presence 
of coal-gas was not traceable in every case. ‘To investigate the 
matter thoroughly a culvert, with boxes similar to those used 
in the streets, was built in the electricity works yard, and a 
series of tests carried out. The convener and gas engineer 
were present at most of these tests. 
in the first place, a service cable was built into the manhole 
and intentionally short-circuited : that is to say, a fault was 
put on it similar to what might occur in practice, and then the 
full-pressure current applied, the result being that the cable 
was immediately burned out and the manhole cover lifted. 
This at once showed that it was possible for an explosion to 
occur without the presence of coal or other explosive gas. The 
next step taken was to prove whether any explosive gas was 
generated from the insulating material by the intense heat of 
the fault, and it was found on experiment that a piece of bare 
ccpper-wire- -if short-circuited in the culvert—would create the 
same explosion, provided electrical energy sufficiently powerful 
were applied. These experiments tended to show that the ex- 
plosions were in many cases brought about by the sudden heat- 
ing and consequent expansion of the air in the manhole or cul. 
vert. Experiments were next carried out with ventilated covers, 
but it was found that a 6-in. square hole cut in manhole cover 
26 in. by 24 in. was not sufficient to make any appreciable dif- 
ference in the height to which the cover was lifted. Culverts 
similar to those in use in Aberdeen have in some towns been 
ventilated by means of fans, and where a continuous line of 
culvert is available this method is in some respects satisfactory. 
The culverts in Union Street, Aberdeen, however, are divided 
up into twenty-four different sections, having pipes, more or 
less filled with cables, connecting them, so that this method of 
ventilation is impracticable. Experiments were made also with 
covers bolted down, but this was not found to be satisfactory. 


In carrying out these tests. 


As most of the explosions in 1903 were caused by the failure 
of a certain type of end connection on service cables—the 
failure being tound to be due to moisture in the culverts 
attacking the insulation of the cables--a new form of end box 
was designed to minimise this trouble as far as possible, and 
some five hundred service cables laid into consumers! premises 
from culverts were altered at considerable expense. There can 
be no doubt that this alteration had the desired effect, as for 
well over twelve months after this improvement was made 
there was not a single case of manhole explosion brought about 
by a cable fault. 

To sum up the results of the experiments made and the ex- 
perience gained by the explosions investigated, it was demon- 
strated, first, that if a cable failure occurred in a manhole, and 
vutticiently heavy current were available behind it, the box-lid 
would be lifted by the sudden heating and expansion of the 
air; secondly, if there were any sewer or coal gas present in 
the box, the explosion would be very much more serious. 

The bare copper-strip system of laying electricity supply 
mains was employed in Aberdeen from 1894 to 1896, and there 
are in all 35 miles of these concrete culverts. Radical altera- 
tions in the supporting and insulating of the copper-strip and 
cables have been made three times in the last eight vears at 
very considerable expense, and Mr. Bell reports that he is 
unable to suggest anything that will remove the chances of ex- 
plosion short of doing away entirely with this type of distribu. 
tion. It does not at present appear practicable to prevent coal- 
gas leaking into the culverts from time to time. As already 
stated, a staff of men is emploved examining manholes and 
culverts, and any smell of gas detected is at once reported to 
the Gas Department. 

An interesting fact brought to the notice of the Electricity 
Department is that coal-gas may, by filtering through a suffi- 
cient thickness of earth, lose its odorous constituents and be- 
come quite odourless, but will continue to retain its explosive 
elements; and, as already mentioned, even if it were possible 
to exclude pas from the culverts, there is still the danger of a 
box-lid being lifted by the sudden expansion of air by the heat 
caused by a cable fault. 

The report, therefore, recommends the replacement of the 
existing copper-strip culverts by cables laid on the solid system, 
and that all important manholes on cable work be replaced by 
section bexes placed above ground. Further, that the Union 
Street section be commenced as soon as arrangements can be 
made. 

In carrying out the work, it is proposed to lay a distributing 
cable on the inside of the existing culverts, tapping on con- 
saumers as the work proceeds, then lift the pavement over the 
culverts and remove road-boxes and lay the feeder cables on 
the solid system inside the concrete culverts, filling in solid with 
earth before replacing the foot-pavement. 

In estinating the cost of this work, an increase has been 
allowed for in the capacity of distributors and feeders to meet 
future requirements, and this is shown as a capital item below. 


Estimate of Cost of Converting Copper Strip Culverts to Solid 
System on both sides of Union Street from Holborn Junc- 
tion to Bridge Street :— 


Feeder and distributing cable . : £3,070 
Services. . ; ang bae x 5 142 
Section boxes, fusing boxes, &c. . : 151 
Roadwork and supervision 1,016 
£4,379 
Add 10 per cent. for contingencies . : 438 
£4,817 

Less amount of copper and gunmetal 
recoverable : Я , : ; . 1,421 
£3,596 


Of this amount, £510 represents increase of capacity of 
cable, and is, therefore, a capital item. 
Estimate of Cost of Converting Copper Strip Culverts to Solid 
System on both sides of Union Street, from Bridge Street 
to Castle Street :— 


Feeder and distributing cable £6.171 
Services : . * " Е , : 107 
Section boxes, fusing boxes, &e. . : : 252 
Roadwork and supervision 1,084 
£7,594 
Add 10 per cent. for contingencies . А 759 
58,555 

Less amount of copper and gunmetal 
recoverable 2,838 


£5,515 
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Of this amount, £483 represents increase of capacity of cables, 
and is, therefore, a capital item. | 


Total Cost of Converting all Union Street 
Culverts ; | : . . . 213.169 
Copper and gunmetal recoverable 4,259 
Grand total. . £8,910 


of which amount £993 represents capital expenditure and 
£1,917 remains to be found out of revenue. | 
As already announced by us, the report has been adopted. 


POWER-FACTOR CORRECTION BY SYN- 
CHRONOUS MOTORS 


N a paper read at the recent convention of the American 

National Electric Light Association, Mr. F. D. Newbury 
remarked that low power-factor had two serious results: it 
limited the capacity of the electrical part of the system by 
loading it up with unproductive current for which no revenue is 
obtained; and it meant poor voltage regulation. With power- 
factors lower than 100 per cent. the kilowatts are less than the 
kilovolt-amperes, the ratio between them being equal to the 
pewer-factor. The rating of electrical apparatus depends 
primarily on the heating produced by the load, and this heating 
depends principally on the current. The kilowatt load, there- 
fore. unless the corresponding power-factor is taken into 
account, is not a measure of the actual load on the apparatus. 

This has an important bearing on the relative ratings of 
prime movers and electrical apparatus. The capacity of prime 
movers is determined solely by the energy load as measured by 
the wattmeter. The capacity of electrical apparatus—generators, 
transformers or feeders—is determined by the kilovolt-ampere 
load, which, with a given energy load, depends on the power- 
factor. The power-factor, therefore, should be taken into 
account in selecting a generator for a given engine. The current 
load on the generator will only correspond with the energy load 
on the engine when the kilovolt-amperes equal the kilowatts, 
which is at 100 per cent. power-tactor. At lower power-factors, 
the generator will be carrying more load, relatively to its rating, 
than the engine. In a large number of plants it is only the 
large overload capacity of the generators that enables them to 
put even full load on the engines. 

This unequal loading of the engines and generators is not 
the only bad condition due to this effect of low power-factor, 
but the revenue of a station is also affected. as it depends on 
the kilowatt load and not on the kilovolt-ampere load. 

The second injurious effect of low power-factor is poor 
voltage regulation. Considering, first, the generators—it has 
been the general practice up to this time to design generators 
for an inherent regulation of approximately 8 per cent. at their 
rated load and 100 per cent. power-factor. There is, however, 
a tendency toward higher regulation percentages, particularly 
in large units, since a considerable reduction in cost can be 
made without any corresponding sacrifice in practical operating 
performance. However, with a generator having 8 per cent. 
regulation at 100 per cent. power-factor, with the same current 
and 80 per cent. power-factor. the regulation, in the majority 
of cases, will be between 20 per cent. and 25 per cent., vary- 
ing in different generators on account of more or less magnetic 
saturation. The importance of inherent regulation of generators 
from an operating standpoint is minimised by the ease with 
which the excitation can be increased, and thus compensate for 
the drop in voltage. This is particularly true provided an auto- 
Matic voltage regulator is installed. Similar compensation in 


transformers or feeders requires relatively expensive auxiliary ' 


apparatus. 

In transformers of 60 cycles and in fairly large units—say 
between 200-kw. and 1.000-kw.—the regulation at 100 per cent. 
power-factor and normal rated current will be between 1°6 per 
cent. and 0'8 per cent. With the same current and 80 per cent. 
power-factor the regulation will be between 4 per cent. and 
25 per cent. At 25 per cent. overload in current and 80 per 
cent. power-factor, which is equivalent to normal load in kilo- 
watts and 80 per cent. power-factor, the regulation will be 
between 5 per cent. and 3 per cent. 

In small lighting transformers—up to 50 kw. capacity—the 
regulation will be poorer than in the larger transformers at 100 
per cent. power-factor, and very nearly the same at 80 per cent. 
power-factor. At 100 per cent. power-factor the regulation of 
small transformers will lie between 2:7 per cent. and 1°3 per 
cent. At normal rated current and 80 per cent. power-factor 
the regulation will lie between 3:9 per cent. and 2:5 per cent., 
and at 25 per cent. current overload and 80 per cent. power- 
factor the regulation will lie between 5 and 3 per cent. 


The regulation of feeders is similarly affected by low power- 
factor, but the magnitude of the effect varies widely on account 
of the varying ratio between the resistance and reactance drops 
in different cases. With equal resistance and reactance drops 
and a total drop of 10 per cent. at 100 per.cent. power-factor, 
the drop at the same current and 80 per cent. power-factor will 
be 13:5 per cent., and the drop at the same kilowatts and 80 
per cent. power-factor will be 16:5 per cent. With a reactance 
drop double the resistance drop. and a total drop of 10 per cent. 
at 100 per cent. power-factor. the drop at the same current and 
80 per cent. power-factor will be 17 per cent., and the drop at 
the same kilowatts and 80 per cent. power-factor will be 25 per 
cent. With 60 cycles and a spacing of about twelve inches 
between wires, the reactance and resistance become equal with 
about No. 0 B. and S. gauge conductors. For larger conductors 
the reactance is greater and for smaller conductors the resistance 
Is greater. E ; 

The importance of inherent regulation of generators is mini- 
mised by the ease with which drop in generator voltage can be 
compensated for by increasing the field current. This is only 
true provided the field current can be sufficiently increased with 
the available exciting voltage. In any generator there is a 
maximum field current that can be obtained, determined by the 
resistance of the field winding and the available exciting voltage. 
If the load and power-factor require a field current in excess 
of this maximum, it is obvious that the voltage will fall in spite 
of anything the station operators can do. The field current 
required depends somewhat on the current load. but largely on 
the power-factor. Unless a generator has been designed to carry 
loads of low power-factor the maximum field current obtainable 
will be insufficient to maintain the normal voltage under this 
load condition. If a generator has a saturated magnetic circuit 
the increase in field current required for loads of low power- 
factor is much greater than if there were less saturation. For 
this reason an unsaturated generator will give better operating 
performance, because it can carrv heavier inductive loads, even 
though the percentage regulation would be lower than in a 
similar generator with more saturation. With a generator not 
suited for loads of low power-factor, either by reason of insuffi- 
cient field current or saturation, it is possible, then, to have a 
serious drop in voltage in the generator, due to low power- 
factor. | 

А caution is needed, in considering the bad effects of low 
power-factor. against concluding that a high power-factor is 
always better than a low power-factor without considering the 
means by which the higher power-factor is obtained. The 
power-factor may be raised by decreasing the inductive load 
or by increasing the energy load. High power-factor obtained 
by decreasing the inductive load will alwavs mean a gain; high 
power-factor obtained by increasing the energy load will only 
mean a gain provided the increase in energy load is accompanied 
by a corresponding increase in revenue. Ап increase in power- 
factor obtained by increasing the energy load by increasing the 
losses in the system simply means an increased load on the 
entire system with no compensating advantage. 

Many classes of load, particularly small induction motors, 
especially when under-loaded, have inherently a low power- 
factor, on account of their inductive effect, due mainly to 
megnetising current: and with such loads, high power-factor 
can only be obtained by adding to the system an additional 
source of magnetising current that will supply magnetising 
current to the inductive apparatus. The synchronous motor 
presents a practicable means for raising the power-factor in 
this way. That central-station managers recognise the value of 
the synchronous motors in this field is shown by the increasing 
use of synchronous motors in motor-generator sets, in industrial 
applications that require large units, and. in particular cases. 
by their use running without energy load. and entirely for 
their corrective effect. as synchronous condensers. 

Where there is a suitable load for a synchronous motor there 
is now very little question regarding the advisability of its 
installation in cases where improvement in power-factor is a 
consideration. The similar use of over-excited synchronous 
motors, running without load as synchronous condensers, is not 
so generally recognised as justifiable. The expense connected 
with their installation is easily seen, while the benefits to be 
derived are not so obvious. | 

There are three cases, however, in which the use of syn- 
chronous condensers can be shown to be good practice: (1) In 
existing svstems where trouble is experienced due to low power- 
factor. which can be remedied only by the installation of 
svnchronous condensers. (2) In proposed systems which will 
have a large inductive load, and in which the investment for 
feeders and transforming apparatus will be a large proportion 
of the total cost. (3) In proposed systems which will have a 
large inductive load, and in which slow-speed generating units 
—such as gas-driven units—will be used. 
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The field of application of the synchronous condenser will 
be largely confined to these three cases. Under all other con- 
ditions the additional capacity made necessary by low power- 
factor can be most economically provided by increasing the size 
of the main generators and other electrical apparatus, so that 
the entire system, engines, generators, transformers and feeders, 
will be proportionately loaded at the power-factor at which the 
system will operate. 

Before it can be shown why the use of synchronous con- 
densers is justifiable under the above conditions it will be 
necessary to review the principles involved in the operation and 
application of over.excited synchronous motors. The action 
of the over-excited synchronous motor in raising the power- 
factor of a circuit may be looked at from two points of view. 
It may be considered that the over-excited synchronous motor 
furnishes directly the magnetising current required by the 
inductive load. When a synchronous condenser is not con- 
nected to the circuit, the magnetising current required by the 
inductive load must be supplied by the main generator, and all 
the line between the generator and the inductive load, as well 
as the generator itself, will be loaded up with this magnetising 
or wattless current. Now, suppose that a synchronous condenser 
is in operation at some point in the circuit. Then this magnetis- 
ing current is furnished by the synchronous condenser and only 
that part of the circuit, in addition to the synchronous con- 
denser, between it and the inductive load carries the magnetising 
current ; and, provided the synchronous condenser is placed near 
the inductive load, practically all the circuit, as well as the 
generator, is relieved of the wattless current. Adding the 
synchronous condenser to the system does not eliminate the 
magnetising current entirely from the circuit. It is simply 
transferred from the generator to the synchronous condenser. 
As long as an inductive load is connected to the circuit its 
wattless current must be supplied from some source in the 
circuit. Whether it can be most economically supplied by the 
main generator or by an auxiliary source of magnetising cur- 
rent, such as a synchronous condenser (in other words, whether 
the use of a synchronous condenser is justifiable), depends on 
the additional generating capacity required in the two cases, 
on the cost of this additional generating capacity (which is 
largely determined by the relative permissible speeds) and on 
the saving effected by eliminating the wattless current from 
the feeders and intermediate transforming apparatus. 

The second way of considering the action of the synchronous 
condenser involves the conception that each piece of apparatus 
connected to the circuit takes a certain current from the 
generator, each current having a certain power-factor—or 
phase relation to the voltage—depending on the properties of 
the particular apparatus involved. In parts of the circuit in 
which several of these individual currents exist the total 
current is the resultant of the several currents. In order to 
calculate this resultant current each individual current is re- 
solved into two component currents--one in phase with the 
voltage, which represents energy, and the other at right angles 
to the voltage, which is the wattless current. In inductive 
apparatus, such as induction motors, this wattless component 
is in one direction from the voltage and is said to be lagging, 
while in apparatus having the opposite effect—that of capacity 
—the wattless component is in the opposite direction from the 
voltage and is said to be leading. Over-excited svnchronous 
motors have this effect of capacity and their wattless currents 
are leading. In circuits containing several currents, the total 
current is the resultant of all the separate components of all 
the individual currents. All the energy components add 
directly; the wattless components add or subtract, depending 
on whether they are lagging, due to inductive loads, or lead- 
ing, due to capacity loads. That is, when leading and lagging 
components exist in the same circuit, they neutralise each 
other more or less completely, depending on their relative 
values, and when they are equal they completely neutralise 
each other and the effect is the same as though neither were 
present. In this case the total current is equal to the sum 
of the energy components and the power-factor is 100 per 
cent. Synchronous condensers, then, introduce leading watt- 
less currents into the system that neutralise the lagging or 
inductive wattless currents due to inductive loads. It is seen 
that this analysis leads to the same result as when it is 
considered that the synchronous condenser directly supplies 
the magnetising or lagging wattless current. 

The application of a synchronous condenser in a system 
simply introduces a source of  magnetising, current which 
replaces a similar generating capacity in the generators. To 
obtain the same magnetising effect, however, requires a greater 
capacity in the synchronous condenser than would be neces- 
sary in the generator. The reason for this will be evident 
when it is remembered that the increase in generator capacity 


is proportional to the increase in total load, while the size 
of the synchronous condenser is determined by the magnitude 
of the wattless component. An example will make this clear. 
Assume that a station has a load of 1,200 kilowatts, by watt- 
meter reading, at 70 per cent. power-tactor. This load can 
be taken care of in two ways: First, all of the required 
capacity can be put in the generator, in which case the 
generator should have a rating of 1,710 kilovolt-amperes and 
should be capable of operating at 70 per cent. power-factor; 
second, a synchronous condenser can be installed to take care 
of the inductive component, in which case the generator need 
have a rating of only 1,200 kilovolt-amperes at 100 per cent. 
power-factor, but a 1,220-kw..ampere synchronous condenser 
must be installed in addition. In the first case there is a 
total generating capacity of 1,710 kilovolt-amperes in one unit, 
and in the second case, of 2,420 kiluvolt-amperes in two units. 
Obviously, if the speed of the generators is high, so that the 
cost per kilowatt is no greater than with the synchronous 
condenser, the pian involving the synchronous condenser will 
be the more expensive. This is somewhat modified, however, 
by the fact that, due to the different operating conditions in 
the generator and synchronous condenser, the latter can be 
built with approximately 30 per cent. less material per kiio- 
watt than the generator. On the other hand, if the generator 
is operated at slow speed, say 100 r.p.m., it is evident that 
considerable saving can be effected by making the syn- 
chronous condenser of relatively high speed, say 900 r.p.m. 
This possible difference in speeds, together with the smaller 
weight per kilowatt of the synchronous condenser, will in 
some cases make the plan involving the synchronous condenser 
less expensive than the larger generator. Under the particular 
conditions of speed and load used above the 1,710-kv.- 
ampere, 100-r.p.m. generator will cost practically the same as 
the 1,200-kv.-ampere, 100-r.p.m. generator and the 1,220-kv.- 
ampere, 900-r.p.m. synchronous condenser. ln favour of the 
synchronous condenser proposition there is also the possible 
saving in transformers and feeders and the improved regula- 
tion. This is by no means a complete comparison; the switch- 
board, buildings, attendance, and many other points must be 
considered; but it indicates that the synchronous condenser 
at least deserves consideration. 

Under some conditions the comparison will be more in 
favour of the synchronous condenser if the power-factor 1s 
raised to only 90 per cent. instead of 100 per cent. Using 
the same data as in the previous paragraph, the rating of the 
generator should be 1,530 kilovolt-amperes at 90 per cent. 
power-factor and the rating of the synchronous condenser 
should be 585 kilovolt.amperes in order to raise the power- 
factor to 90 per cent. The cost of these two units, at 100 
r.p.m. and 900 r.p.m., will be about 5 per cent. less than the 
cost of the 1,710-kv.-ampere, 100-r.p.m. generator. There is, 
however, to offset this 5 per cent. gain in cost of generating 
apparatus, a smaller gain in feeder and transformer cost and 
considerably less improvement in regulation. 

There is another condition under which the use of syn- 
chronous condensers may be justified by decreased investment. 
This is in cases where a large proportion of the investment 
is in transformers and feeders. The synchronous condenser 
not only relieves the generators of the magnetising current 
but relieves the feeders and intermediate transforming appar- 
atus. That is, with synchronous condensers, the greater part 
of the electrical apparatus can be of smaller kilovolt-ampere 
capacity than when all of the system operates at low power- 
factor. In cases where the transmission and transforming 
apparatus form a large proportion of the total electrical appar- 
atus the saving in this part of the system alone may easily 
pay for the synchronous condensers. This assumes that the 


‘synchronous condenser is located as near the cause of the 


low power-factor as possible, so as to eliminate the mag- 
netising current from as much of the circuit as possible. The 
ideal condition is to divide the svnchronous-condenser capacity 
into a number of units distributed throughout the system at 
the various centres of inductive load. 

In cases where high-speed generators, such aw steam-turbine 
units, are used, the speed of the synchronous condensers 
would probably be lower than the speed of the generators. 
Again, in other cases, with short transmission distances, the 
saving in feeders may be relatively small. Under these cir- 
cumstances the use of synchronous condensers would not 
usually be justified. 

A very valuable propertv of the synchronous condenser will 
merely be reterred to. By means of it the voltage at any 
point of the system where it may be installed can be main- 
tained constant within certain limits. That is, the syn- 
chronous condenser will act as a voltage regulator. This re- 
quires that the synchronous condenser be sufficiently large. in 
proportion tc the inductive load, to more than supply the 
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magnetising current so that the current between the syn- 
chronous condenser and the generator will be leading. By 
varying the field current of the synchronous condenser the 
voltage at the condenser will be varied, provided there is 
reactance in the circuit. The field current may be varied 
automatically, to maintain constant voltage, by a Tirrill regu- 
lator. This is very similar to the compounding action of 
compound-wound rotary converters. 

The synchronous condenser has been considered, up to this 
point, entirely in its relation to the system. There are various 
distinctive qualifications that it should possess, which will 
now be discussed. The synchronous condenser operates at 
practically zero power-factor, leading, the only energy com- 
ponent being its losses. It should, therefore, be rated to 
carry its normal current at normal voltage and at zero power- 
factor with the desired temperature rise. Operating at zero 
power-factor, leading, it will require a large increase in field 
current beyond the no-load field current. Тһе necessary 
margin in exciting voltage should, therefore, be provided. 
There being no energy load, the speed may be chosen to suit 
the electrical conditions. At first thought it would seem that 
the speed should be as high as the frequency will permit. 
The most favourable speed, however, is lower than this. On 
account of the high field current required, caused by the zero 
power-factor, the field windings become one of the first limi- 
tations in the design. A large field loss requires, relatively, 
a large number of poles to dissipate it, and the speed must 
be reduced in order to obtain the necessary number of poles. 

The conditions of operation of the synchronous condenser 
are favourable to starting directly with alternating current in 
the armature winding. Whether or not this method can be 
used is determined almost entirely by the drop in voltage in 
the system caused by this method. This is determined largely 
by the relation between the size of the synchronous condenser 
and the generating capacity. 
is several times the capacity of the condenser and exact 
voltage regulation is not important, there should be no diffi- 
culty in starting the synchronous condenser direct. When so 
started it will require from one to one and one-quarter times 
its rated kilovolt-amperes for starting. "This starting current 
wil have a power-factor of about 30 per cent. If the line 
conditions are such that this starting current is not permissible 
an induction starting motor may be used. 

The electrical proportions and operating conditions require 
good damping characteristics to prevent hunting. The neces- 
sary damping can in some cases be obtained by using a short. 
circuited cage winding on the synchronous condenser revolving 
part similar to the cage winding of an induction motor. 
When this cage winding is used for its damping properties it 
should be made of relatively low resistance. This is antagon- 
istic to low starting current. That is, if good dampers are 
provided the starting performance must be sacrificed. In most 
cases, however, it is better to ensure good operating charac- 
teristics by using low-resistance dampers and to let the start- 
ing performance suffer to that extent. 


—a— 


" Live Rail" Accidents.—In the House of Lords on Wednes- 
day, on the motion of Viscount Galway, a return was ordered 
of the total number of persons injured by contact with the 
“live rail” on railways in the years 1904, 1905, 1906, and the 
first eight months of 1907. The return will tabulate fatal accidents 
separately with the railways upon which they have occurred. 


The L.C.C. and its Tramway Employees.—The grievance on 
the part of the tramway employees of the London County 
Council against the recent order for medical inspection is being 
fostered by the leaders of the Union. A meeting of the men 
in the North of London was held after midnight on Saturday, 
when some strong speeches were delivered. It is to be noted 
that new terms of pay and hours of working are being put 
forward on behalf of the men, although these matters were not 
in dispute originally. 

New York Tramways.—Telegraphing on Monday, The Times 
New York correspondent states there is every indication that 
the first inquiry conducted by the new public service commis- 
sion, formed as a result of the passage of the Public Utilities 
Act at the recent session of the Legislature of New York State, 
will lead to a scandal which may be the worst in the history 
of American financial undertakings. The commission is investi- 
gating the amalgamation of traction lines in New York. It is 
asserted that the cost of the electrification of one short tramway 
line was inflated to £1,200,000 a mile, and that the cost of 
construction of another line on which horses are still used was 
inflated to £400,000 a mile. It is further stated that the salary 
of the president of the Inter-Borough Co. has been charged to 
"subway equipment." It is asserted that the books of the old 
Metropolitan Co. have been burned, while Mr. Ivins, who is 
examining witnesses before the public service commission, de- 
clares that he has been denied access to the books of the Inter- 
Borough Company. 
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N the Zeitschrift für Elektrochemie of August 16th there is 
Í printed a Paper by Prof. F. Foerster, which was read at 
the annual meeting of the Bunsen Gesellschaft, upon the ‘‘ in- 
fluence of temperature upon electrolytic metallic deposition." 
Prof. Foerster finds that in some cases there is no difficulty at 
ordinary temperatures in separating certain metals by graduat- 
ing the potential, but that when the temperature of the elec- 
trolyte is raised the deposition voltage of the metals lies so 
close together that a separation by graduated potential is no 
longer possible. For example, at ordinary temperatures in 
cyanide solution cadmium can be separated from copper at 
2:6 volts; for instance, from a solution containing grm. 
potassium cyanide, 0°15 grm. copper, and 0:15 grm. cadmium in 
100 c.c. of solution. If, however, the temperature be raised 
to 75° a separation is no longer possible. 

On the other hand, nickel and zinc cannot be separated from 
ammoniacal solutions at ordinary temperatures, because the de- 
position values of these two metals lie too close together. As, 
however, the temperature is raised so the deposition values 
become more widely separated, and at 90? a separation is pos- 
sible, the nickel being all deposited before the zinc. 

It is well known that iron electrolytically deposited always 
contains occluded hydrogen, which makes the metal exceedingly 
hard and brittle. Foerster shows that the higher the tempera- 
ture the less the amount of occluded hydrogen. For example, 
at 18° the quantity occluded in an experiment was 0°0845, at 
55? 0°0238, and at 759 0°0096 per cent. The tendency of iron 
to occlude hydrogen thus becomes less as the temperature rises 
and with increase of current density. Consequently there is 
less tendency to exfoliate as the temperature and current 
density are increased, and at 75° to 90° from chloride solutions 
dense and fairly ductile iron can be prepared by electrolysis. 
Of course, it is well known that electrotypes can be produced 
ое rapidly and with a higher current density with a магт 
bath. 

In Electrochemical and Metallurgical Industry of August 
there is an interesting article by Dr. Otto Steiner upon the 
electrolytic refining of tin. Most of the tin upon the market 
is of such a high grade of purity and contains practically no 
rare metals, that there would be no advantage in en- 
deavouring to refine it electrolytically. Peru tin, however, 
comes on to the market containing only about 85 to 90 per 
cent. of tin, the impurities being lead, antimony, copper, iron, 
bismuth, silver, and small quantities of gold. 

‘In 1895 Mr. Claus devised a process for the firm of A. 
Strauss & Co., London, for refining this low-grade tin. It con- 
sisted in hanging anodes of the impure tin in a bath of sodium 
sulphide and depositing the metal upon iron or tinned iron 
cathodes. The reaction which takes place is that of electrolysis 
of the sodium sulphide solution, sulphur is set free at the tin 
anode, with which it unites, forming sulphide of tin. The 
sulphide of tin then dissolves in the electrolyte with formation 
of sodium thiostannate. At the cathode sodium is set free, and 
if tin were not present would react with the water to form 
sodium hydroxide and hydrogen. The voltage, however, being 
kept very low, the hydrogen is not given off, and the sodium 
reacts with the sodium thiostannate, with liberation of tin 
which is 

Na,Sn8,+4Na=3Na,S+Sn, 


deposited upon the cathode, and sodium sulphide is regenerated. 
In this way tin is continuously dissolved and Na,S used up at 
the anode, but the Na,S is regenerated at the cathode. By 
keeping the E.M.F. below 0°2 volt gas is not evolved. Pure 
tin plates only may be used as cathodes, or iron covered with 
pure tin. Tin deposits upon other metals, such as iron, or 
copper, but in a spongy form with evolution of gas and increase 
in the potential up to 2 volts. This is due to the chemical 
reactions of these metals with the electrolyte, e.g. :— 


Fe+Na,5+2H,0=FeS+2Na0H+H,, 


and to the higher potential difference between the metals and 
the electrolyte. 

It is found necessary to add flowers of sulphur at 
intervals to the electrolyte. The sulphur acts as a depolariser, 
and prevents the reduction of the sulphide. When the sulphur 
is added, the same electrolyte can be used for months without 
changing. 

In practice a 10 per cent. solution of commercial sodium 
sulphide is made up. The anodes are cast in iron moulds, and 
should not contain less than 90 per cent. of tin, because the 
slimes remain partly attached to the anodes, and increase the 
potential too much when the anodes are very impure. Less pure 
anodes are, therefore, made up to 90 per cent. by the addition 
of higher grade tin. Material containing more than 2 per cent. 
iron is unsuitable for use. The temperature of the electrolyte 
should be about 80°, the higher the temperature the better the 
deposit. A current density of about 0°5 ampere per square 
decimeter is used, and the electrolyte should be kept well 
agitated. The tanks are preferably made of iron, since wood 
gets warped at the temperature emploved. They should not be 
more than 2°5 metres long, otherwise it becomes difficult to 
distribute the current uniformly over all the electrodes of a 
bath. As the potential employed is very low, the conducting 
bars require to be made very thick. 
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Very pure dense tin of 99°9 per cent. is made by this method, 
but only about 50 per cent. of the anodes can be used up without 
recasting. With a current of 1,200 amps. during a fortnight's 
work from 500 kilo. 95 per cent. Peruvian tin about 370 kilo. 
99:9 tin, 100 kilo. anode sludge, 16 kilo. cathode drcss, and 80 
kilo. anode dross, was obtained, while 9 kilo. tin remained in 
bath as thiostannate. The cost of a plant for producing 1,000 
tons per annum is about £5,000. 'The expense ot ко 
l ton of pure tin about £6 15s., and the slimes would уе! 
about £7. These data would go to show that the refining costs 
nothing. Considering, however, that the slimes are very difficult 
to work up, Dr. Steiner gives the profit from them at £5, and 
the expenses of refining at £7 10s. The margin of profit is 
therefore small, and owing to the great fluctuations which take 
place in the tin market, the operation of refining would be 
rather riskv. Furthermore, there is not more than about 1,000 
tons of this class of tin per year to be had on the market. 

A description of the electrolytic refining of bismuth is given 
by Dr. Arnold Mohn in Electrochemical and Metallurgical In- 
dustry, loc. cit. The bismuth is obtained from the anode slimes 
produced in the refining of a Mexican lead-bismuth bullion by 
the Betts lead recovery process. The lead anodes contain, in 
the first place, 81:1 per cent. lead, and 14:5 per cent. bismuth, 
besides small quantities of Sb, Fe, Zn, As, Ag, An, and traces 
of Cu, Co, and Ni. The process is: (1) Electrolytic refining of 
lead by the Betts process. (2) Purification of the slimes. (3) 
Electrolytic refining of bismuth. (4) Electrolytic refining of 
silver and gold. 

In order to obtain the lead, anodes cast from the bullion are 
electrolysed in a solution of 6 per cent. lead silicotlucride and 
14 per cent. hydrofluosilicic acid. The lead so obtained contains 
only about 0°01 per cent. of bismuth. The anodes, which retain 
their original form, contain 83°92 per cent. of bismuth, together 
with antimony, lead 4'5 per cent., silver, copper, and gold. The 
anode slimes are washed with water. and melted down in a 
reverberatory furnace with caustic soda, and soda ash to remove 
arsenic, lead, and antimony, a little sodium sulphide being added 
to remove the copper. After this treatment the regulus contains 
94 per cent. of bismuth. It is now cast jnto plates 1j inch 
thick, 8 inches wide, and 14 inches long. There is then a 
rod of bismuth A (Fig. 1), fixed into the centre fcr making 
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Fic. 2.—VERTICAL CROSS-SECTION 
OF ELECTROLYTIC CELL. 


Fic. 1.—Cast ANODE. 


electrical connection. Owing to the brittle character of bismuth 
a copper rod is fixed into the rod (‘‘candle’’) when casting it 
and to this the leads are fixed. 

Twelve stoneware tanks are used as electrolysing vessels, which 
are placed lengthwise in two rows and rest on a brick founda- 
tion. The anode boxes, with latticed bottoms and perforated 
longitudinal walls, are suspended in pairs across the cells. In 
order to prevent the anode sludge from falling on to the cathodes, 
which are placed below the anode boxes, the boxes are lined 
with cloth. Acheson graphite plates are used as cathodes, and 
it is not necessary to provide a special joint for the sections, 
since in time bismuth accumulates firmly in the crevices, and 
thus forms joints. Fig. 2 shows a vertical section of the cell. 
A is the graphite cathode, B the bismuth “сапе” resting on 
the graphite, D the anode, Æ the filter-box, and C the filter 
cloth, V being the electrolytic tank. To prevent consumption 
of the anode candles their ends are covered with paraffin. 

The electrolyte consists of bismuth chloride and free hydro- 
chloric acid. A cathode CD of 20 amp. per sq. foot is employed 
and the potential at the terminals is 1:2 volts. The chief diff- 
culty in the electrolysis is due to the silver, silver chloride being 
appreciably soluble in hydrochloric acid, and bismuth chloride. 
The only way to keep the silver from being deposited with the 
bismuth is to decrease the anode CD. 

The bismuth is deposited in crystalline form, producing trees 
and mushroom-like growths: a firm crust is also formed on the 
cathodes, which has to be removed with a chisel. After washing 
and melting down the bismuth. ingots containing 99:8 per cent. 
bismuth are obtained. the chief impurity being silver. The 
slime which remains on the filter cloths is washed with dilute 
hydrochloric acid, to remove the bismuth oxy-chloride. It is 
then dried, melted with sodium carbonate, and cast into anodes, 
for the separation of the silver and gold. The electrolysis of the 
gold and silver is conducted by the method of Balbach U.S.P. 
588,524, in an electrolyte of silver nitrate and nitric acid. 

According to Robert Pitaval, Echo des Mines et de la Metal- 
lurgie, 1907, 186, the present production of calcium carbide is 
22.000 tons, and the quantitv used is increasing. from vear to 
year. The same remark applies to the employment of iron alloys 
which are produced in the electric furnace. The quantity of 


aluminium used and manufactured is also continually increasing. 
In 1904, France exported 663 tons, valued at 3,006,000 francs; 
© 1906, the amount exported was 1,473 tons, valued at 4,789,000 
rancs. 

In the (‘ow pt. Rend., 1907, 117, C. Marie draws attention to 
the solution of platinum during electrolysis. Kohlrausch noticed 
when using platinum electrodes for the electrolysis of 
solutions of platinum chloride, the appearance of a brown colora- 
tion at the anode. Marie noticed the same phenomenon in 
electrolysing normal solutions of sulphuric, nitric, and hydro- 
chloric acids, and also with sodium hydroxide. He treated 
the anode with a solution of potassium iodide and hydro- 
chloric acid, and noticed a red coloration, which is similar 
to that produced when potassium iodide is added to a 
solution of platinum chloride. The free iodine liberated could 
be detected by shaking up with chloroform. He found that an 
anode of 100 sq. cm., subjected to a current of 2 amp. for 12 
hours, lost 0'8 mg. These facts are not unknown to those who 
have been much engaged in electrolytic reductions of organic 
compounds, as the о which goes into solution may cause 
great trouble by lowering the cathode potential, i.e., when lead 
electrodes are used for reducing purposes. It is, therefore, 
better to use both a lead anode and cathode in such cases. 


ELECTRICAL SCIENCE 


British and American | 


Velocity of the Electrons from Various Metal-.-— When 
Röntgen rays fall on the surface ot a metal they give rise to a 
discharge of negative corpuscles or electrons, deviable by a 
magnetic-field, and also to secondary Rontgen rays, which are 
not deviable. The discharge of electrons trom the metal sur- 
tace is of especial interest, because there are two possible ways 
of accounting for it. In the first place, they may be derived 
from the swarm of unattached electrons supposed to occupy 
the interatomic spaces in the metal, or, on the other hand, they 
may be electrons newly plucked out from the atoms themselves 
by the Róntgen pulses. In the latter case the internal energy 
of the atom would undoubtedly be tapped; the influence of the 
incident Róntgen radiation would consist merely in promotin 
a kind of atomic explosion, and the velocity of the РЕ 
electrons would be primarily that due to the energy ot the 
explosion. In the Proceedings of the Royal Society, No. 
A532 (August), P. D.. Innes gives the results of an experi- 
mental investigation intended to settle the origin of the ejected 
corpuscles. His method consisted in recording on a photo- 
graphic plate the deflections produced in the path of the ejected 
electrons by a known magnetic field, the metals used being 
lead, silver, zinc, platinum, and gold, and the Rontgen rays 
falling on the metals being ‘‘hard”’ in one series ot experi- 
ments and ''soft" in another series. Special precautions were 
taken to keep the Röntgen rays of constant intensity. Thus 
the velocity of the electrons emitted from the various metals 
was measured with ccnsiderable relative accuracy. The figures 
given prove the remarkable fact that under ''soft" rays, dead. 
silver, platinum, and gold emit electrons moving with speeds 
ranging in each metal from 6'0 to 75x10* cms. per sec., and 
under ‘‘hard” rays all these metals yield electrons with speeds 
ranging from 6'2 to 81x10" cms. per sec. Moreover, it was 
found that the velocitv of the fastest electrons emitted from 
each metal is independent of the original Rontgen rays, that 
this velocitv decreases with the atomic weight of the metal, 
and that there is a minimum velocity necessary betore the 
electrons can emerge. The principal conclusion is that atomic 
disintegration does take place under Röntgen rays, and that 
the kinetic energy of the emitted electron is not gathered from 
the Róntgen pulse that prompts its escape from the atom. 

Proposed New Form for Standards of Mutual Inductance.— 
In the same number of the Proceedings of the Royal Society, A. 
Campbell explains his proposal for the design of a standard 
mutual inductance of a tolerably high value, of low resistance, 
and yet accnrately calculable from the geometrical dimensions. 
The author fixes on M=10 millihenries as a suitable magnitude, 
and since this requires that the product of the number of 
primary and the number of secondary turns should be of the 
order 100,000, it is evidently impossible to.employ the single- 
laver coaxial helices usually adopted in the design of stan- 
dards. The author gets round this difficulty by making the 
primary an accurately measured single-layer coil or coils, while 
the secondary is a many-lavered coil so designed that its 
dimensions and position need not be very accurately known. 
An easy way of doing this is to make the primary of two 
equal single-layer coils with their axes in the same line, so that 
there exists in the plane of svmmetry a region throughout 
which the field due to the primary coils is zero. If now the 
secondary coil—-which may have, as before mentioned, many 
lavers—be put at about this region, the effect of small dis- 
placements of the secondary coil relative to the primary is 
very trifling; that is, the number of primary lines of force 
threading the secondary is a maximum and independent of 
small displacements. In the case computed by the author, 
where the secondary coil is 14:6 cm. radius, the variation in M 
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following a displacement of the secondary through more than 
three millimetres reduced M by less than 1 in 10,000. Hence 
the secondary can with sufficient accuracy be of appreciable 
cross-section. 


Continental 


Resistance of Sparks.—The quantity of electricity passing 
across a spark gap during discharge has of late been repeatedly 
investigated in connection with radiotelegraphy. А recent 
study by S. Maresca, published in the Atti det Lincei for July 
21st, deals with the pressure at which, for any given sparking 
distance and potential, the maximum quantity of electricity 
passes across the gap, in other words, with the pressure at 
which the gas possesses the minimum resistance. This pressure 


varies with the length of the spark, and, in dry air, at all 


events, there is an approximate proportionality between the 
length of gap and the degree of exhaustion required to pro- 
duce minimum resistance. It looks, in fact, as if the best con- 
ductivity in different sparks required approximately the same 
amount of matter in the path of the spark. Thus, when the 
sparking distance is three-quarters of a-mm., the best pressure 
is 120 mm. of mercury. When the spark is 64 mm. long the 
best pressure is 2 mm. This law breaks down, of course, at 
very minute spark-lengths, owing to the lack of room for ionisa- 
tion by shock. Studied by the Braun tube, the discharge 
curve shows a characteristic difference between high pressure 
and low pressure. The high-pressure current rises slowly and 
falls quickly. The greatest luminosity scts in at the decrease. 
In the low-pressure spark the rise and fail are more sym- 
metrical. 

A New Generator for Hadiotelegraphy.—Yn the Comptes 
Rendua for August 12th, P. Villard describes a generator which 
he claims to be as powerful as an alternate-current supply with- 
out the usual waste through sparks. The generator consists of 
a kind of dynamo with only two stationary coils, mounted at 
opposite ends of a diameter, and from movable poles, mounted 
in groups cf two at opposite ends of a cross-piece revolving on 
a shaft. Only twice in each revolution is a current impulse 
sent into the oscillator system. The impulse consists of an 
E.M.F. in one direction E, followed closely bv a larger one in 
the opposite direction, —2E, and again by E in the original 
direction. The maximum voltage is three times the effective 
voltage instead of twice the effective voltage. as in ordinary 
alternating currents. The consequence is that 50 effective volts 
are capable of giving a spark 5 cm. long with a transforming 
ratio of 200, and without an antenna. With the help of an 
antenna, the spark should be 10 or 12 cm. long. The author 
believes that the mew device will be more reliable in practice 
than the system in which the sparks are made rarer by a 
gradual approach to resonance. 


CATALOGUES AND PAMPHLETS RECEIVED 


ALUMINIUM ELECTRIC CABLES.—Messrs. Johnson & 
Phillips, Ltd., send us an aluminium ccloured catalogue deal- 
ing with the above subject. One of the tables gives full par- 
ticulars of insulated aluminium cables having an equivalent 
copper section of from 0°05 to 1:00 square inch. The insulation 
«cnsists of paper, vulcanised bitumen, bitumen tapes, and im- 
pregnated jute yarn. It is stated that, in spite of the recent 
tall in the price of copper, the price of stranded aluminium 
cables of equivalent conductivity still shows a considerable 
saving. 

FLICKER PHOTOMETER.—A circular from Lancelot W. 
Wild, of Westminster, describes in very clear language the 
Wild flicker photometer. It will be remembered that this photo- 
meter is built upon the Bunsen disc principle. and in its present 
form is particularly adapted for accurate work. The disc is 
rotated by a small electro-motor, which can be run from the 
supply mains, whether direct or alternating current be available. 

HOUSE SERVICE SWITCHES Leaffet No. 564, issued 
by Veritys, Ltd., deals with the ‘‘ Vee” type of house service 
switch which is one of that type in which the handle works 
through an open slot. *''Fin-grip" and *'Plume" fuses are 
shown in fuli detail, a: also the '' Aston" type of fuse-box. 
These fuse-boxes are arranged to open either way according to 
local requirements, and the porcelain brushes accommodate the 
tull size of insulated cable. 

ILLUMINATED SIGNS.—4A catalogue is to hand from O. C. 
Hawkes, Ltd., of Birmingham and London, in which details 
are given of that firm's interchangealle standardised letter 
system for sign building. Many other particulars are given 
ot value to all those interested in the use of illuminated 
electric signs, and to electricity supply engineers who аге 
anxious to encourage this use of electricity. 

MOTORS.— Messrs. Wright & Wood, Ltd., send usa large card 
tiving a list of continuous-current motors from 0:5 to 30 h.p., 
together with prices and data relating to same. 

NERNST LAMPS.—4A folding card from the A.E.G. English 
Manufacturing Co., Ltd., gives particulars. of the ‘ Luna” 
Nernst lamp. This lamp is made tor 0'5 and 1 ampere. and is 
specially adapted for street lighting purposes. 


` Further experience is required to decide this. 


TRANSFORMER OILS.—The insulating properties of 
various oils for use in transformers and switches are shown 
graphically on a well-printed test-sheet issued by the Silver- 
town Oil Storage Co., of London. The different qualities of 
oil and their breaking-down points at different voltages and 
spark gaps are shown by curves of different colours. 

WIRES AND CABLES.—A new catalogue has been issued 
by the Armorduct Manufacturing Co., Ltd., in which is listed 
a complete range of pure and vulcanised india-rubber insulated 
wires and cables. Special lines, such as motor-car cables, shot- 
firing cables, &c., are included, and on pages 4 and 5 is given 
a particularly complete table of comparative wire gauges, re- 
sistances, carrying capacities, &c., of conductors from 1/20 to 
91/10 standard gauge. 


New Tramway Provisional Orders in 1907.—The number of 
applications made to the Board of Trade in December, 1906, for 
Provisional Orders under the Tramways Act, 1870, was five, 
viz.; Audenshaw Urban District Council. Huddersfield Corpora- 
tion, Leeds Corporation, Taunton (extension), West Ham Cor- 
poration. Four of the applications included power to construct 
new or extension tramways, the remaining one, viz., Audenshaw, 
being to revive and extend powers which had expired. Except 
in the case of Taunton, the applications were by local authori- 
ties. The aggregate length of the proposed tramways was 
3 miles 45 chains of double line and 2 miles 73 chains of single 
line, and the estimated cost was £77,894. Provisional Orders 
were made in all the cases, and a Bill to confirm the Orders 
was introduced into the House of Lords on May Ist. The 
Taunton and West Ham Orders were petitioned against in the 
House of Lords by the National Telephone Company, Ltd., and 
the Great Eastern Railway Company, respectively, but the oppo- 
sition in each case was withdrawn on amendments being agreed 
upon and inserted in those Orders. A new clause was also 
inserted in all the Orders, in a form agreed upon between the 
Postmaster-General and the tramway representative bodies, em- 
powering the Postmaster-General to use the tramway posts of 
the promoters for the support of his telegraph wires. There was 
no opposition to any of the Orders in the House of Commons. 
The Bill received the Royal Assent on August 2nd. Since the 
passing of the Tramways Act, 1870, the Board of Trade has 
received 633 applications for Provisional Orders. Of these -48/ 
have been granted by the Board of Trade, but only 466 have 
been confirmed by Parliament. The total fees received with the 
applications amount to £22,155. 


L.C.C. Generating Station and Greenwich Observatory.—The 
following is the concluding paragraph of the annual report of 
the Astronomer Royal brietly referred to in ELECTRICAL ENGINEER- 
ING, Vol. I., p. 1024 :—" In view of the danger threatening the 
astronomical efficiency of the Observatory from the working of 
the generating station of the London County Council in the im- 
mediate future, to which attention was called in the last re- 
port, a small ccmmittee, consisting of Lord Rosse, the late Sir 
Benjamin Baker, and Dr. Ewing, representing the Board of 
Visitors, the London County Council, and the Admiralty re- 
spectively, was appointed in July to inquire into the question. 
In their report presented to Parliament they make definite 
recommendations as to the working of the generating station, 
and if these are all strictly carried out it may be hoped that 
the work of the Observatory will not be seriously interfered 
with, though turther experience when the generating station is 
completed and in full work may modify this view. The recom- 
mendation ot the committee that the question as to the effects 
ot vibration and discharge from chimneys should be further 
reviewed after, say, two vears, is of great importance for the 
protection of the Observatory in the future. As regards vibra- 
tion, test experiments made last summer showed that the vibra- 
tions trom the engines of the completed portion of the generat- 
ing station can be effectually damped out when the film of 
mercury in the amalgamated trough is as thin as practicable. 
This condition of a very thin filin had been long previously 
secured fcr the Reflex-Zenith tube where the trough is a fix- 
ture, but special arrangements for levelling the trough have to 
be made in the case of an instrument which has to be reversed, 
and thus practical ditliculties in longitude determinations are 
introduced through the vibrations from the generating station. 
But though the tremors, which are undoubtedly caused by the 
generating staticn, may be masked by the use of a very thin 
film of mercury, it is a question whether they do not cause the 
telescopes to oscillate to such an extent as to interfere with 
the delicate work of which they are capable, such as the 
observation of close double stars with the large telescope. 
The danger to 
be feared trom the chimnevs and the heated gases they dis- 
charge in the immediate neighbourhood of the Greenwich meri- 
dian is more insidious, as the effect on the accuracy of obser. 
vations of stars near the north horizon may only become ap- 
parent in course of vears when it is found that the results are 
untrustwofthy from this cause. The recommendations of the 
committee in this respect represent the minimum which is 
absolutely necessary, and a further reduction in the height of 
the chimneys may be required to safeguard the Greenwich 
meridian work." 
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“ ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff, and 
is strictly copyright.) 


Specifications Published August 22nd 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
ne с brackets indicate communicators of inventions from 


+ 1906 Patents 


14,935, ALLGEMEINE ELEKTRICITÄTS Ges. Dynamo electric 
machines. This relates to alternating-current machines whose 
magnetic field is excited by a rotor short-circuited through a 
commutator and brushes. In order to distribute the field more 
uniformly over the air-gap. the exciter brushes are arranged 
in a chord perpendicular to the short-circuit axis. Two sets of 
brushes may be employed on two cbords, one on either side of 
the ordinary central position. A chord winding on the rotor may 
also be used in conjunction with brushes arranged as a chord. 
Three claims, six figures. 

17,256. BuRNAND. Regulation of multi-speed electric motors. 
In order to vary at will the speed of a series-wound motor, the 

osition of the brushes are controlled by means of an eddy-current 

rake, one member of which is driven by the motor shaft. The 
other member of the brake is movable within certain limits, and 
its movement is controlled by a spring adjustable by hand. The 
movement of the brake mechanism is arranged to rock the brushes 
by means of a pinion and sector. Normally the torque of the 
brake balances the pull of the control spring, but when the 
speed varies the torque varies, and the brushes are moved in 
either direction until the speed is restored to practically normal. 
Two claims, two figures. 

18,622, Justice (Deutsche Gasglithlicht Akt.-Ges., Auerges.). 
Method of producing metallic incandescence bodies for electric 
glow lamps. In this process the common refractory metals, such 
as molybdenum, tungsten, vanadium, or tantalum, in the form 
of filaments pressed from the powdered metal with an addition 
of organic binding materials. are heated in an atmosphere con- 
taining both nitrogen and hydrogen, but no oxvgen. This serves 
to remove the carbon in a gaseous form while retaining the 
metals in a metallic state. One claim. no figures. 

22.000, Sokar, BLoowriELD, Worr, & Worrr. Storage bat- 
teries. In storage cells of ordinary type one of the electrodes is 
made hollow or bottle-shaped. and is freely suspended in the 
containing vessel. Pipe connections are made to these hollow 
electrodes, and means are provided whereby a forced circulation 
of the electrolyte may be maintained through the porous walls of 
the electrode. Three claims, four figures. 


1907 Patents 


. 5,174, Stemens & Haske. Manufacture of ductile tungsten 
or alloys thereof. A method of mechanically making wires or 
Sheets of tungsten from powdered tungsten. The powdered 
metal is stamped into an iron tube, the tube is closed and sub- 
jected to a drawing or rolling process. The’ shell of iron is 
then removed chemically, and the rod of tungsten heated elec- 
trically in an indifferent atmosphere until it becomes sufficiently 
ductile. One claim, no figures. 

6.809, Mov. Basrig, & Ernest F. Moy, Lip. Starting switches 
for electric motors. This specification is printed in full on 


page 336. 
. 7,791, GRONWALL, LiNBLAD, & STALHANE. Electric transformer 
furnaces. To reduce the magnetic leakage in furnaces of this. 


variety, special coils are placed in the path of the leakage field, 
and supplied with a suitable current so arranged that the mag- 
netic field of the coils opposes the leakage field. One or more 
side surfaces of the transformer core may be surrounded by such 
coils, and the coils supplied with current of the same frequency 
and phase as the transformer supply, or with a current shifted 
180 degrees in phase with regard to this transformer current. 
Four claims, four figures. 


Specifications Published To-day 


The following Patent Коен will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southam 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


10.327, OrLING. Electro-capillary apparatus. 

17,668, LAMBERT. Holders and connections for electrical in- 
candescence lamps. 

17.800, NcoccrMARRO. Electric cut-out and distribution boxes. 

18,278, BritisH THowsoN-HovsroN Co. (Aintner). Electric 
railway systems. 

18.304, Berry. Means for preventing the breaking of the 
conducting wires of electric lamps and electric fittings. 

18,428, DkvrscuE TELEPHONWERKE Ges. Devices for adjusting 
or operating from a distance signalling pointers, indi- 
cators, contact arms, and the like. 


19,9514, SErFTON-JoNEs (Decker Electrical Manufacturing Co.). 
Connectors for electric batteries. | 

20.580, CowpeR-CoLes. Electrolytes for copper deposition. 

21.245, MEISSNER & DANISCHEVSKI. Pressure regulators for 
incandescent lamps. 

21,468, MirreLHAUsEN & BRECKNELL, Munro & Rocers, Lorp. 
Clamps for attaching anchor wires or strain wires to 
trolley wires, and the construction of anchor ears. 

21,597, Martor & West. Electrical leakage detector and alarm. 

22,177, FAIRWEATHER (Finnigan). Electro-magnetic motors. 

22,691, Paterson & Bass. Electric cables. 

22,946, MEcHAN & Sons, LTD., SMITH, & ANNING. 
order or signalling apparatus. 

25,155, Martin & Martin. Train lighting. 

24.759, LoniNG. Brushes and brush-holders. 

24,847, Pinot. Converter for alternating electric currents. 

27,049, КїтзЕЕ. Telegraphic transmitting device. 

27,120, Jomav. Electrometallurgical process for 
copper from its ores. 

27,215, Marino & Barton-Wricnt. Agglutinant for consolid- 
ating the active material of electric accumulators. 

29,420, Jones. Telegraphic automatic transmitters. 


1907 Patents 


1,054, Smiru. Terminals for electric accumulators, batteries, 
and other electrical apparatus. 

1,280, Hartmann & Braun Акт.-СЕз. Means applicable for 
use in attaching electrical measuring instruments to a 
switch-board. 

2,916, Baker. Insulating coverings or sheathing for contact 
rail conductors of electric railways and the like. 

4,240, SIEMENS-NCHUCKERTWERKE GES. Commutators for 
dynamo-electric machines. 

9.531, Wittiams. Line tappers for electric wires. 

6,699, Macunna. Electric lamp-holder for rapid attachment 
to conductors. . 

6.899, LUNDBERG, LUNDBERG, & Lunpperc. Electrical switches. 

12,785, Тномхох, Baros KELVIN, CLARK, AND KELVIN & JAMES 
Wuitr, Lro. Combined lever and shadow pin for use 
at sea in connection with the mariner’s compass. 

15,618, Ges. SIEMENS & Со. Electrodes for searchlights. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


Electric 


extracting 


5,507. LaMME. Connection system for  alternating-current 
commutator type motors. 
5,508, LAMME. Connection system for dynamo-electric 


machines, 

5,509, LAMME. 
machines. 

9.176. SAND-UND SEEK-ABELWERKE  AKT.-GEs. 

17,147, SovrHaM. Electrically-operated tountains. 

17,560, CoouipGr. Methods of manufacturing conductive fila- 
ments for use in electric lamps or other apparatus. 

17,686, Stonr. Space telegraphy. 

17,690, STONE. Space telegraphy. 

17,695, STONE. Space telegraphy. 

17,718, DevtscH: BrCK-BOGENLAMPEN GES. General arrange- 
ment of a lifting magnet for electric arc lamps which 
have their juxtaposed electrodes brought into contact 
by the action of a weight. 

17,860, DrutscHeE Brck-BoGENLamMPEN Gers. Construction of a 
lifting magnet having a magnet core which is to serve 
as a dropping weight for use with electric arc lamps 
provided with juxtaposed electrodes. 


Expiring Patents 

The following patents expire during the current week, after 
a life of fourteen years :— 

16,307, August 30th, 1893. SwiNBunRNE. Electric meters for 
alternating currents. This is an induction meter in which the 
moving element is a metallic disc or tube, and the field magnet 
is made up similar to the field svstem of a multipolar dynamo. 
In the case of a wattmeter, half the magnets are excited by 
the main current, and half by means of a shunt circuit, the 
current and pressure magnets being arranged alternately. The 
mcvement of the disc is opposed by a spring, and an index 
reads the watts. Vario1s forms of instrument on this principle 
are included in the specification. 

16,597. Neptember 4th, 1893. GeutzscH. Oil for electrical 
insulating purposes. A concentrated oil or fat for electrical 
insulating purposes is obtained by allowing water containing 
salts (such as carbonate of lime) to drip from a suitable height 
into the oil or fat. During this process the oil or fat is con- 
tained in a suitable boiler and kept at a temperature of more 
than 100? C. until the desired consistency is obtained. 


Application for Amendment 


525 of 1907. THe CAPILLIFORM TELEGRAPH [INSTRUMENT ComM- 
PAN Y, Lrp., and EDGAR ALFRED Gopp1n seek leave to amend this 
patent for '"lmprovements in and connected with electro-capil- 
lary apparatus `° by striking out all reference to the said CAPIL- 
LIFORM ‘TELEGRAPH INSTRUMENT COMPANY, LTD., as Applicants 
for a Patent. 


Connection system for Яупато-ејесігіс 


Safety-cable. 


For LOCAL NOTES, Gc.—See pp. 347 to/ 352 
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LOCAL 


BRADFORD: Vramecar Tests.—Mr. John Waugh, on behalf 
of the Corporation, has tested the car which recently ran away 
at Church Bank (see ELECTRICAL ENGINEERING, August 8th, p. 
204). ‘he car in question has been repaired and fitted with 
new axle and a new cover, and was tested down the hill twice 
during one night. Everything worked satisfactorily. 

BRIGHTON: Further Reduction in Tramway Receipts.— 
During last week the receipts upon the Corporation tramway 
service showed a further reduction of £196, the total decline 
during the past month being £897, compared with the corre- 
sponding period of 1906. Zhe Daily Telegraph correspondent 
states that it is rumoured that, in consequence of the persistent 
falling off in the trattic and the serious financial outlook conse- 
quent upon impending renewals of the lines, the Tramway 
Committee were contemplating disposing of the undertaking to 
the British Electric Traction Company. 

BRIERLEY HILL: 7ramway fares.—A communication was 
read from the Birmingham and Midland Tramways Company 
in 1espect to the Council's application for cheap fares to Kinver. 
The company state that the cheap fares last year, and the 
extra passengers carried, did not compensate the company, and, 
in view of that, they did not propose to introduce any reduced 
fares this year. The reduction of the fares only tended to 
the reduction of the gross returns, and the company could 
not afford to continue facilities which were not appreciated, and 
which only resulted in a loss to the company. The public alone 
were responsible for this decision, inasmuch as they had not met 
the anticipations of the company. 

BURY: Tramway Undertaking.—The Tramway Manager re- 
ports that the trattic receipts from April lst to date amount 
to £22,420 against £20,390 for the corresponding period of last 
year. The increase is attributed to the extensions on the 
Bolton Road and of Black Lane sections, the receipts from 
which amounted to £2,0/5. But for this amount there would 
have been a decrease of £45. The three months during which 
the arrangement with Bolton for through running was to be 
tried has expired, and the question of renewal is being discussed 
by the respective managers. 

CARDIFF: Telephone Call Boxes.—At a recent meeting at 
the Cardiff Chamber of Commerce, a letter was read from the 
Great Western Railway Co., in reference to the proposal of 
the Chamber that telephone call boxes should be installed at 
the railway company's local stations. The letter stated that 
the railway company were quite willing to make such arrange- 
ments on reasonable terms, but those offered by the Post Ottice 
and the National Telephone Co. were not, in the view of the 
railway company, such that could be accepted. 

DORKING: Provisional Order Transícr.—The deed of trans- 
fer under the new agreement with Messrs. Edmundson's Elec- 
tricity Corporation, Ltd., for the transfer to the latter of the 
Dorking Electric Light Provisional Order of 1897 has been 
approved by the Board of Trade, and the seal of the Council 
has been affixed to the Agreement. Application is to be made 
to the Local Government Board for sanction to borrow £12,000 
ih order to pay off the outstanding debt due to Messrs. Edmund- 
son, namelv, £11,525 9s. 8d. 

DUBLIN: Threatened Tramway  Strike.—In common with 
many other tramway authorities, the Dublin United Tramway 
Cu. are threatened with serious trouble by the leaders of the 
men's union. Quite recently the Dublin tramway men have 
amalgamated with the General Warehousemen, Shop Workers, 
and Kindred Trades Union, and as a consequence the dismissal 
of several men during the past few weeks has come up for 
discussion before that body. 980 of the company's employees 
were present at a midnight meeting on Friday, when the 
company’s attitude with regard to its employees was discussed. 
The following resolution was passed : —“ That this meeting of 
tramway employees demands the cancellation of the notices of 
discharge served on Union members of the tramway company, 
and that a conference be held between the company, and the 
Tepresentatives of the Union and the Lord Mayor and Mr. 
William Field, M.P., and that a copy of this resolution be 
sent to the managing director of the company requesting a 
reply to the general secretary not later than six o'clock next 
Saturday, and failing a reply the position of the tramway 
employees to be re-considered." The Company has replied that 
the matter will receive attention at the next Board meeting. 

GRIMSBY: Telephone Delays.—Evidence has been collected 
by the Secretary of the Grimsby Chamber cf Commerce of 
many instances in which serious delays have occurred in tele- 
phonic communication with Hull. The Post Oftice authorities, 
It is stated, in fact admit that the service is defective, but 
state that three additional wires are being erected between the 
two places, and will probably be operating within the next two 
or three months. 

HASLINGDEN: Tramway Arhitration._-The result of the 
arbitration between the Haslingden and Rawtenstall Corpora- 
tions and the Accrington Steam Tramwavs Co. is that £14.203 
18 awarded the Company from the Haslingden Corporation for 
that portion of the undertaking in that borcugh. the Company 
having asked .£24,203. From Rawtenstall the Company asked 


NOTES | 


£7,375, апа are awarded £4,252. The Corporation bear the 
cost. Sir Colin Scott Moncrieft was the Board of Trade reteree. 


Haslingden propose to electrify the system as early atter 


Christmas as the weather permits, and are negotiating with 
Accrington and. Rawtenstall as to through running powers. 

LEES: Provisional Order Revocation.—The Board of Trade 
have revoked the Electric Lighting Provisional Order granted to 
the Urban District Council in 1902. | 

LLANDUDNO: The Electric Tramway.—Everything is now 
in readiness for opening the line, and only the Board of Trade 
inspection is required. There is only one gradient on the 
system which is of an unusual character, namely, the Penrhyn 
Hill, which at its steepest part has a gradient of 1 in 11. 
The cars are fitted with two brakes, namely, magnetic and hand 
brake. Last week a car was tested down this hill, and was 
kept in perfect control by the magnetic brake alone. 


LONDON: London County Council.—The work in connection 
with the conversion of the tramway from Highbury to the 
Archway Tavern at Highgate is proceeding very rapidly. The 
whole of the intricate work at the Highgate terminus has been 
completed without any dislocation ot the enormous vehicular 
and pedestrian traffic there. 


ln connection with the proposal of the Highways 
Committee to adopt the G.B. Surface Contact System 
upon the tramways in Stepney, it is interesting to 


note that the West Ham Corporation is soliciting the assist- 
ance of other tramway authorities whose systems connect up 
wih the London County Council boundaries in order to petition 


the Board of Trade to refuse to give its consent to the use of 


this system on the ground that it will preclude intercommunica- 
tion between the London County Council system and the over- 
head trolley systems joining up at the London boundaries. So 
far Leyton has agreed to co-operate with West Ham in the 
matter, and hopes appear to be entertained that the Stepney 
Borough Council will after all change its mind and object to 
the use of the G.B. Surface system. 

Poplar.—By the bursting ot a tube in one of the boilers at 
the Borough Council Electricity Works, one of the stokers was 
killed last week. A verdict of accidental death was returned 
at the inquest. 

MAIDSTONE. The Coal Supply.—Some doubt having been 
thrown upon the accuracy of the method of measuring the coal 
for the electricity works, and a request for a public inquiry 
having been made, a special committee was appointed to go into 
the matter. They report that there is no evidence before them 
to justify à public investigation, and that having heard 
evidence, they are of opinion that the full weight of coals paid 
for have been supplied to the Council. Mr. Hoadley, the elec- 
trical engineer to the Council, stated at the last Council meet- 
ing that, in order tothrow further light on this subject, he had 
taken the total number of tons of coal burnt during the year 
and reduced that number to pounds. The number thus obtained 
was divided by the number of units generated during the year, 
the result showing that, averaged throughout the year, it took 
six pounds of coal to generate one unit of electricity. This 
figure of six pounds included all the losses in coal between the 
time it was weighed into the bunkers and when put on the fire. 
During that period of time the coal is handled at least twice, 
and it might be generally assumed that each handling of coal 
meant a loss of six per cent. He then compared this figure of 
six pounds with figures obtained from periodical tests which 
were made at the works, wherein all conl burnt was measured, 
and particularly with some tests made a short time ago by 
representatives cf the Underfeed Stoker Co.. who were раш 
in mechanical stokers under a guarantee as to economy, an 
in connection with which tests йо member of his staff had any 
chance of altering the results even had they so wished. These 
tests showed that the amount of coal burnt per unit generated 
varied from just over five pounds to very nearly six pounds. 
As the result of comparing these weights of actual coal burnt, 
which did not include any of the losses included in the six 
pounds per unit, he was perfectly satisfied that. he could not 
have obtained the figure of 5) pounds of coal per unit generated, 
averaged throughout the year, which would have been the fizure 
obtained, if thev had not received the 232 tons of coal, which 
it was asserted by some people they had paid for and did not 
receive. 

OSSETT: Provisional Order Tranajer.—The Council give 
notice of their intention to transfer their electric lighting order 
granted in 1898 to the Electrical Distribution of Yorkshire. 
Ltd. The Company will pay the Corporation the sum of £600 
for the costs of obtaining the order, and, in addition, 5 per 
cent. on the amount annually received for current supplied fcr 
the use of апу tramways within the borough. The period of 
the transfer is unlimited, but the Corporation may purchase the 
undertaking of the Company at the expiration of 21 vears on 
payment bv the Corporation to the Company of the capital ex- 
penditure up to that date, plus 10 per cent. of the amount of 
such capital expenditure; at the end of 35 vears by payment 
to the Company of the amount of capital expenditure up to 
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that date, and at the end of 42 years by payment of an amount 
to be ascertained upon the basis and in the manner provided 
by Section 2 of the Electric Lighting Act, 1888. 

PELTON (DURHAM): Street Lighting.—The Durham Elec- 
trical Power Distribution Co. have quoted the parish council 
£2 per annum per lamp for electrical energy supplied for street 
lighting burning from dusk to dawn throughout the year. 
This estimate is based on the assumption that the type D 
Nernst lamp will be installed. The company would have to 
erect a special line of distributing poles, and in the event of 
their wishing to use these for other consumers later on, they 
offer to pay the council ls. per pole per annum. The council 
is not satisfied with these terms, and as the arrangement with 
the local gas company will be in force for another year, dis- 
cussion of the matter has been postponed. 

PERTH: 77zamway Finances.—A special sub-committee has 
been formed to report with regard to the methods which should 
be adopted in order to put the tramway undertaking upon a 
paying basis. 

PLYMOUTH: Tramway Accounts.—The annual report of 
Mr. C. R. Everson, general manager of the Plymouth Corpora- 
tion tramways, for the financial year ended March 31st has now 
been presented. The total revenue amounted to £55,753 5s. ld., 
and the working expenses, including electric. power, repairs to 
permanent way, &c., £23,049 10s. The net revenue, in- 
cluding £1:182 10s. received from the Plymouth, Stonehouse, 
and Devonport Tramway Co., was £10,703 15s. 14. Capital 
charges absorbed £9,551 3s. 114., leaving a net profit of 
£1,352 11s. 2d. The capital account stands at £155,764. The 
revenue per car mile was 11'05d. and the total working expenses 
were 7:744. The number of car miles run were 695,250 by 
electric cars and 25,865 by the horse cars. These figures com- 
pare with 699.255 and 30,429 respectivelv in the previous year. 
The total energy consumption was 938,006 units, being an 
average of 112 units per car per day, and the number of 
passengers carried were 7,524,347. 

A proposal bv the Devonport and District Tramways Co. for 
a mutual through running arrangement is not to be entertained. 
The consideration of a report by the electrical engineer upon 
the conditions of the electrical equipment of the cars, and also 
the overhead equipment, has been postponed. The committee 
has decided not to appoint delegates to the forthcoming Con- 
vention of the Municipal Tramways Association, in view of the 
strictures passed in council on the question of deputation 
expenses. 

PORTSMOUTH: Electricity Tariffs.—4 new scale of charges 
has been decided upon as follows :—Up to 5,000 units, 4d. per 
unit; 10.000 units, 3jd. per unit; 20.000 units, 3d. per unit; 
over 20,000, 24d. per unit. Meter rents are to be discontinued, 
and the minimum charge to any consumer is to be 7s. 6d. 

SOUTHEND: Tramway | Extensions.—After a lengthy dis- 
cussion it has been decided to apply next year to the Board 
of Trade for an extension of time for the construction of the 
tramway to Shoeburyness. 


SUNDERLAND: Railway Flectrification.—It is stated that 
the North-Eastern Railway Co. have under consideration plans 
for the conversion to electric traction of their lines running 
between Newcastle, Sunderland, and South Shields. 


TENDERS INVITED AND 


ABERDEEN.— Tenders are invited by the Tramways Depart- 
ment for six tramcar top-deck covers. Particulars from the 
‘Tramways Office, Municipal Buildings, Aberdeen, and tenders 
to the General Manager by September 5th. 

AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of Trade have received from Ше Officer in 
Charge of the Australian Commonwealth Offices in Lon- 


don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications,  &c., relating to the 
following contracts open to tender. Tenders are to be 


delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3,000 subscribers’ telephones 
io the Postmaster-General's Department at Adelaide: September 
9th, 1907: Supply and delivery of lead-covered paper-insulated 
telephone cable to the Postmaster-General's Department at Bris- 
bane; also supply and delivery of telegraph and telepnone 
instruments, stores, and material to the Postmaster-General's 
Department at Brisbane. Tender forms and specifications can 
be obtained at the Commonwealth Offices in London, 72 Vic- 
toria Street. S.W., where also preliminary deposits on tenders" 
may be made. Copies of the specifications may be inspected at 
the Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, E.C. 

The Commonwealth of Australia Gazette announces that 
tenders will be received at the office of the Deputy Postmaster- 
General, Adelaide, until noon on Wednesday, September 25th, 
for the supply of the under-mentioned lead-covered telephone 
cable, viz. :— 


SWINTON AND PENDLEBURY: Electric Supyly.— The 
councils sub-station was opened last week. High tension alter- 
nating current supply is given by the Lancashire Electric Power 
Co. irom their works at Radcliffe. 

WHITEHEAD (COUNTY ANTRIM).—Public Lighting.—At 
a special meeting of the Ratepayers’ Association on the 25rd 
inst.—Mr. George Allen, M.A., presiding—estimates for the 
lighting of this improving seaside place were considered. Four 
schemes of lighting, electricity, gas, acetylene gas, and petro- 
lite were submitted. The estimate for electrical lighting varied 
from £2,200 to £2,168; gas, £2,640 (with a capital expendi- 
ture of £3,000); acetylene, £1,326 to £1,441; and petrolite, 40 
lamps at £495, with an upkeep of £75 per lamp. After con- 
siderable discussion the schemes and estimates were referred 
back to the Lighting Committee for further report. 

WILLESDEN: 4 Land Purchase Loan.—On Thursday Mr. 
MraD Kina held a Local Government inquiry into an applica- 
tion by the Urban District Council for sanction to borrow 
£4,068 to defray the cost of the purchase of land for a generat- 


ing station and а substation. Mr. Graves, deputy 
clerk to the Council, in explaining matters leading 
up to the application, said that a provisional order 
was obtained in 1898. Land in  Taylors Шапе tor 


a generating station was purchased in 1900 for £2.462, and the 
site of the distributing station in Salusbury Road for £900. 
The Local Government Board sanctioned. the borrowing of 
£35,544 for the purchase of sites, &c., and of £159,640 for 
buildings, machinery, mains, &c. In December, 1902, the 
North Metropolitan Electric Power Supply Co., instead of 
building new generating stations in the district in accordance 
with their statutory powers for a bulk supply, offered to pur- 
chase the Councils generating station in Tavlor’s Lane, and 
supply the Council with current in bulk. In August, 1903, the 
Council accepted the offer, and an Act of Parliament was ob- 
tained, which authorised the Council to sell and the Company to 
buy the station. In February, 1904, the Council conveyed to the 
Company their station in Taylor's Lane for £72,054. Replying 
to a question from the Inspector, Mr. J. G. Bruce (the electrical 
engineer) said the term of the agreement with the North 
Metropolitan Co. was to February, 1911. Mr. Toley, assistant 


accountant to the Council, said they had bought a site out of 


the £3,300 profit on the sale of the station site, but now wished 
its cost and that of a substation site defrayed out of loan, ex- 
cept in regard to £768, which was a sum they had to the credit 
of the revenue account. The Inspector asked why was not the 
surplus applied to reducing the debt of the undertaking. 
Councillor Griffin (chairman of the Electricity Committee) said 
he was not chairman at the time, but he was advised that the 
Council was recommended to buy the land which was offered 
to them on very exceptional terms. Personally, he considered 
it would be to the advantage of the district to build their own 
station, especially in view of the fact that the capital cost of 
electricity undertakings has been considerably reduced. 
Councillor Pinkham said he was chairman of the committee at 
the time. The reason the land was bought was because it was 
a matter of policy. At the end of the seven years there would 
be a revision of the tariff. and it was thought desirable to have 
sites in view of eventualities. There was no opposition from 
ratepayers to the application, and the inquiry. terminated. 


PROSPECTIVE BUSINESS 


Item. | Quantity. Material required. 
1 | 74 miles Cable, 208 pair > 
(9) . i re зз 
3 | 2 d di m " | Paper insulated, !ead.cover- 
4 ' 7 i‘ cg ped, 124 lb. conductors, as 
275 э T *, "nop 1 
5 7 E ч 52 | per Specification 14. 
6 | 21 29 * 26 a9 
| Light lead-covered, silk and 
7 700 yards » 104 ,, | cotton insulated, as per 


Specification 146. 


Tenderers must state the country in which the articles tendered 
for have been made or produced, and in the case of manu- 
factured articles where the material has been made or produced. 
Tenders must include Customs duty, if any, and must be 
accompanied by a deposit, or receipt for deposit, of 5 per 
cent., in accordance with Clause 5 in the General Conditions. 
Tenderers must state the earliest date by which they will 
deliver the articles tendered for. Preference will be given to 
quotations for early delivery. Specifications can be seen, and 
forms of tender obtained, at the General Post Offices, Adelaide, 
Melbourne, Sydney. and Brisbane; also at the Commonwealth 
Office in London, 72 Victoria Street, S.W. Deposits on tenders 
may be lodged with the Deputy Postmaster-General at any of 
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the otlices named, or at the Commonwealth Office, London, but 
a receipt for the amount must be obtained and forwarded with 
the tender to the Deputy Postmaster-General, Adelaide. 

The Victorian Public Works Department invites tenders by 
September 23rd for a 500 kw. single-phase turbo-alternator. 

The Melbourne Postmaster-General’s Department invite ten- 
ders by October 8th for eleven sections of branching system 
metallic circuit switchboard for central exchange, Melbourne; 
and by January 7th, 1908, for eleven sections of a common 
battery switchboard and 3,000 subscribers’ telephones for tele- 
phone exchange, Windsor. 

BELFAST.—At the tortnightly meeting of the Harbour Com- 
missioners, the 20th inst., Mr. Robert Thompson presiding, a 
reconinendation was approved of for the submission to the city 
surveyor, for his approval, of a complete proof of the form of 
the contract, specification, plans, &c., for the proposed electric 
uamway along the Queen's Road as settled bv the engineer and 
solicitor of the trust. The proposed line will connect the city 
with the great shipbuilding firm on the Queen's Island, in 
addition to developing new routes. 

BURY.—The sanction of the Local Government Board has 
been received to the borrowing of £8,960 in respect of addi- 
tional plant and of £5,000 for mains and house service. Exten- 
sions at the tramway depot are to be wired for electric lighting. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

CARDIFF UNION.—The Guardians invite tenders for pro- 
vision of telephones, necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. Particulars, &c., may be obtained from the Clerk, 
Union Cttices, Queen's Chambers, Cardiff, to whom tenders by 
September 14th. 

CROYDON.—The Corporation invite tenders for trolley wire 
and other overhead material. Particulars, &c., from Tramways 
Manager, Tramways Depot, Thornton Heath, Surrey (fee, one 
е returnable). Tenders to the Town Clerk by September 
th. 

DUBLIN.—Tenders are invited by the Lighting Committee 
for extra high-pressure and low-pressure cables, (v) delivered at 
Fleet "treet Stores, Dublin, (b) laid complete on site in Dublin. 
Full particulars from the City Electrical Engineer (fee, one 
guinea, returnable), and tenders to the Chairman of the Light- 
ing Comniittee, 5 Cork Hill, Dublin, by September 9th. 

DUNDEE.—The Electricity Committee invite tenders for the 

supplying and laying of (a) extra high-tension armoured feeder 
cables, laid direct in the ground; (6) low-tension armoured and 
low-tension paper-insulated lead-covered feeder cables and dis- 
tribution cables laid direct in the ground, and on the solid 
system in wood troughing. Particulars, &c., from the Engineer 
in-Chief (fee, three guineas), and tenders to the Town Clerk 
by September 2nd. This plant is in connection with the new’ 
Carolina Port generating station. 
, EGYPT.—--The Journal Officiel of July 20th contains a notice 
Inviting tenders for the supply and installation of the following 
electrical equipment for the Port of Alexandria :—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (3) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. The estimated cost, and the condi- 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November 15%. 

ERITH.—The Urban District Council invite tenders for the 
following plant at their sewage-disposal works, Manor Road, 
Erith :—An electrically-driven air compressor, including three- 
phase motor, switchgear, cable connections, and pipework. Par- 
ticulars from Mr. C. H. Fry, Clerk, Council Offices, Bexley 

"Road, Erith, Kent. Deposit of £2 2s. required (returnable). 
Plans and specifications may be seen at the oflice of Messrs. 
Hawtayne and Deden, Consulting Engineers, 9 Queen Street 
Place, London, E.C. Tenders to Clerk by September 2nd. 

The Council also invite tenders for the sunply and erection 
of apparatus and materials for an overhead supply of elec- 
їпспу, high tension, approximately 1,500 vards. Particulars 
from the Chief Electrical Engineer (fee, one guinea, reiurn- 
able), to whom tenders by Sentember qik. 

FINCHLEY.—The Council invite tenders for the supply and 
erection of cne surface condensing plant of about 2,500 square 
feet cooling surface. Plans may be seen, and conditions, specifi- 
cation and form of tender obtained at Electricity Works, Squire’s 
Lane, Finchley, N. (fee two guineas. returnable). Tenders to 
the Town Clerk by August 31st. The Council do not bind 
themselves to accept the lowest or any tender. 

The Council also invite tenders for the supply of feeders, 
distributing mains, and other cables, network boxes, joint boxes, 
&c. General conditions, specification, and form of tender, &c., 
ои (fee two guineas, returnable). "Tenders by September 

th. 

HALIFAX.—The Tramways and Electricity Committee invite 
tenders for the supply and delivery of 14,000 tons of pea slack 


coal during: the twelve months ending September 30th, 1908, 
or alternatively tor 7,000 tons during the six months ending 
March 5151, 1908. Further particulars from the Borough Elec- 
trical Engineer, Mr. W. M. Hogerson, and tenders to the Town 
Clerk by September 7th. 

HUDDERSFIELD.—At the last meeting of the Town Council, 
ıt was stated that important developments in connection with 
зе electric light and power works involving an ошау of 
£40,000 are contemplated. The expenditure will be spread over 
the next two years. 

IRELAND (CLONMEL).—The Joint Committee of Manage- 
ment of the Clonmel District Lunatic Asylum are prepared to 


.receive tenders for the rollowing work in connection with the 


lighting of the Asylum :— Section ].—Suction gas plants, gas 
engines, electric generators. Section Il.—Accumulators, switch- 
board, underground mains, wiring and fittings. Section III.— 
Power house, building, and foundations. Plans may be inspected 
by appointment at the Asylum, or at the ottice of the Consultin 
Engineer, Mr. Louis J. Lawless, A.lL.E.E., 27 Castlewoo 
Avenue, Rathmines, Dublin. Specifications, &c. (fee, three 
guineas, returnable). Tenders to the Resident Medical Super- 
intendent, District Asylum, Clonmel, Ireland, by September 7th. 

LLANDUDNO PIER CO.—The directors invite tenders for 
the complete equipment and erection of a battery, having an out- 

ut of 420 amperes for three consecutive hours, E. M.F. of circuit 

O volts, booster, switchboard, cables, &c. Tenders must em- 
body a guarantee of not less than twelve months’ efficient work- 
ing. Latest date for receiving tenders, September 2nd. Full 
particulars can be obtained from the Secretary to the company. 

LONDON. London County Council.—' lenders are invited for 
three electrically driven boiler feed pumps each of 9,000 gallons 
per hour capacity for the tramways generating station at Green- 
wich. (See an oficial advertisement this week.) 

METROPOLITAN ASYLUMS BOARD.—Tenders are invited 
for alteraticns and additions to the fire alarms and telephone 
systems at the Gore Farm Hospitals, near Dartford, Kent. 
Full particulars prepared by Mr. W. T. Hatch, Engineer-in- 
Chief, may be obtained from the office of the Board, Victoria 
Embankment, London (fee, £2, returnable). Tenders by Sep- 
tember 4th. 

OBAN.—The Town Council invite tenders for the supply of 
coal, required at their generating stations for a period of 12 
months. Particulars may be obtained from the Borough Elec- 
trical Engineer, and tenders to the Town Clerk by September 
and. 

SOUTHAMPTON.—Sundry underground cables, conduits, 
and earthenware troughs are required. Applications for par- 
ticulars to the Borcugh Electrical Engineer. 

SOUTHEND.—Mr. R. Birkett, the Borough Electrical. Engi- 
neer, has presented a report recommending additional plant av 
the Generating Station. This report represents the first por- 
tion of a comprehensive scheme which has been worked out to 
deal with prospective demands upon the power station. Mr. 
Birkett recommends that the Klein cooling tower should be 
dispensed with, and а new 60.000-lb. condenser installed. If 
this were done the whole of the requirements for the next three 
years at the present rate of growth could be dealt with without 
running the present condenser and cooling tower. If necessary, 
after the installation of a new condenser, the report states that 
it would be simple to reconstruct the present tower on a fresh 
site and convert it into a natural draught tower, or. 1f the new 
condenser brought about the estimated saving in costs, the 
Klein cooling tower could be abandoned altogether. 16 has 
been decided, therefore, to apply for a loan tor 520.940 to 
cover the cost of new engines, dynamos, boilers, pumps, con- 
denser, &c. | 
.SPAIN.—The Gareta, of August 14th, contains a notice 1п- 
viting tenders for the electric tramway concession, called Oeste 
de Barcelona, on terms more favourable to the Government than 
those presented by Don Manuel Crusat Decrev. Tenders will 
be received at the Dirección general de Obras püblicas, Madrid, 
before September 14th. 

The Gaveta, of August 15th, contains a copy of a decree 
granting the concession for the construction of an electric tram- 
way in San Sebastian to the Compania del Tranvía de San 
Sebastian. The 6arefas may be seen at the Commercial Intel- 
ligence Branch of the Board of Trade, 73 Basinghall Street, 
E.C. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment for the Government power station at Trollhattan, com- 
prising three electric 550-kilowatt direct-current generators ; 
4,800 ampere hours capacity battery; four 11.000 kilovolt-am- 
peres three-phase generators; twelve transmitters of 5,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked “Anbud a 
elektrisk utrustning for Statens kraftverk," should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden. by October lst. Delivery 
is to be completed by September 1st, 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice. H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
placed abroad by the Swedish Government—such machinery be- 
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ing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, Xc., which 
are not manufactured in Sweden, and which will be required 
in course of time. 

TORQUAY.-—The Electric Lighting Committee 
tenders for 1,500 to 2,000 tons of smokeless 
Tenders to the Town Clerk by September 5rd. 

WAKEFIELD.—A Local Government Roard enquiry was held 
last week in connection with the application of the Corpora- 
tion for sanction to borrow £7,250 for extensions of the 
Electricity Works. This new loan is mainly required for the 
purchase of cables. 

WALTHAMSTOW. 


require 
steam coal. 


The Council invite tenders for the 


supply and delivery to their goods siding, Lea Bridge Station, 
G.iv.at., of new or second-hand tlange steel rails, together with 
the necessary fishplates, bolts, dog spikes, points, and crossings, 
and about 1.5С0 creosoted wood sleepers. Particulars and forms 
of tender may be obtained of Mr. G. W. Holmes, A.M.I.C.E., 
Engineer to the Council, Town Hall Annexe, Orford Road, 
Walthamstow (fee two guineas, returnable). Tenders to the 
Town Clerk hy August 30th. 

WATH.---The Town Councils Electric Lighting Provisional 
Order has been extended until December 31st, and the question 
of putting it into force is now under serious consideration. 

WORKSOP.—Terders are invited by September 4th for a 
supply of low-tension cables, joint-boxes, &c. Particulars from 
the Resident Engineer. 


TENDERS RECEIVED AND ACCEPTED 


BRISTOL.—The tender of Messrs. Bruce Peebles & Co.. Ltd., 
for two 500 kw. and one 300 kw. Peebles'——La Cour motor con- 
verters has been recommended for acceptance by the Electricity 
Committee. 

BRUNSWICK MILL (Manchester).—The British Thomson- 
Houston Co. has secured the order for the complete electric 
lighting and power equipment of this mill. 

BURY.—The tender of the Chloride Electrical Storage Co., at 
£166, for the renewal of 50 worn-out cells of the storage bat- 
tery at the electricity works, has been accepted. The Tudor 
Accumulator Co. and the Electrical Power Storage Co. also 
tendered. The successful tenderers will make an allowance of 
£15 10s. for the old cells. The tender of Messrs. Boby & Chap- 
man for the supply of Portland steam coal at 20s. 6d. per ton 
has also been accepted. 

The General Furposes Committee have been considering 
tenders for a refuse destructor to be worked in coniunction with 
the electricity works, and the following firms were asked to 
send representatives to the adjourned meeting of the General 
Purposes and Electricity Committees :—Messrs. Meldrum Bros.. 
Messrs. Heenan & Froude, and the Horsfall Destructor Co. 
After interviews with these representatives, it has been decided 
to accept the scheme of Messrs. Heenan & Froude at £2.270. 
Messrs. Heenan & Froude have agreed to take out the grate 
bars under the boilers and the hand lift for raising the clinker 
and substitute an electrically-driven platform for raising the 
clinker for an additional sum of £75. 

DUNDEE.—The following tenders have been accepted in con- 
nection with the construction of one mile of double tramway 
track, &c. Construction of track: D. Horsburgh (Dundee). 
£6.965; rails: Messrs. P. W. McLellan & Co.. £2,766; points 


and cressings : Hadfield’s Steel Foundry, £690; tie-bars, &c. : 
Messrs. Bayliss, Jones. & Bayliss, £117 10s. 

GROVE MILLS (Keighley).—-Messrs. Siemens Bros., Dynamo 
Works, Ltd., are supplying the complete equipment tor electric 
light and power at this mil. The power plant will consist 
" »«w. Willans-Siemens turbo alternator. 

LANCASHIRE.— Messrs. Callenders, of London and Erith, 
are now laying cables for the Lancashire Electric Power Co. 
to Messrs. laulkners' Granville Doubling Mill, Bolton. Road, 
Walkden, which is adopting electricity for motive and other 
purposes. 

MAIDSTONE.—The Electricity Committee have accepted the 
following tenders :—Water purifier: The Harris Patent Feed 
Water Filter Co., £290. Extension of light railways to Tovil : 
Messrs. Dick, Kerr & Co., £7,500. 

ST. ALBANS.—The North Metropolitan Electric Power 
“Supply Co. has placed an order with Messrs. Heenan & Froude. 
Ltd., for a refuse destructor which will be worked in conjunc- 
tion with the electric power station, which is being erected at 
St. Albans. 

ST. HELENS.—The British Insulated & Helsby Cables, Ltd., 
me received an order from the 5t. Helens Corporation for 
cables. 

STALYBRIDGE, HYDE, MOSSLEY & DUNKINFIELD 
ELECTRICITY BOARD.—An order for superheaters in con- 
nection with the power plant has been placed wiih Messrs. T. 
Buley & Son, of Hyde. Manchester. 

STIRLING.—The Electricity Committee has decided to ac- 
cept the tender of Messrs. Crichton & Stevenson for Carmuir 
dross coal at 9s. 8d. per ton. The contract is for not less than 
1,000 tons. 


COMPANIES' MEETINGS AND REPORTS 


ABERDEEN SUBURBAN TRAMWAYS.—The | directors’ 
report for the half-year ended July 3lst shows that the net 
balance amounts to £1,699. There has been, as compared with 
the previous year, a decrease of revenue of over £250. This 
is accounted for partly by the reduction of 24 per cent. on the 
commission payable by the Corporation of Aberdeen, partly bv 
the severe snowstorm of December; 1906, when in one week 
there was a loss of revenue estimated at about £60, and partly 
by the exceptionally bad weather that has been experienced 
this summer. On the other hand, the directors have been able 
to reduce the traffic and working expenses by over £300. But 
against this, the charges for keeping the track clear of snow 
and for maintenance have been heavier than in previous vears. 
The directors again point out how much the company is hardi- 
capped by the excessively high price payable to the Corrcration 
of Aberdeen for electric power. The agreement with the Cor. 

oration expires on June 23rd, 1909, and the directors have 
bon considering as to the steps to be taken at the expiry o! 
the agreement. Should the Corporation not make a very sub- 
stantial reduction on the price at present charged, the com- 
pany's only course will be to cease taking a supply from the 
Corporation and to generate electric power itself. "The estab- 
lishment of a generating station such as is contemplated would 
involve additional expenditure, and in view of this the direc- 
tors recommend that no portion of the balance at the credit 
of profit and loss account should be meantime distributed as 
. dividend. The directors, therefore, propose that the balance 
at the credit of profit and loss account should be applied as 
follows :—£1.000 to renewal and depreciation account, which 
wil then amount to £5,000, and. carry forward £699. The 
report further states that repairs on the Donside track have 
been carried out at an expense of over £163, none of which 
has been charged to capital, and that a system of carriage 
of parcels, which will bring in additional revenue, has been 
established. The Directors have every confidence that when a 
supply of electricity at a moderate charge has been obtained, 
the company should, with careful management, be able to pay 
a substantial divident. 

BAKER STREET & WATERLOO RAILWAY CO.—The 
report and statement of accounts for the half-year ending June 
30th. 1907, shows expenditure on capital account amounting 
to £54.865 9s. 7d. The gross receipts on revenne account amount 
to £63.451 10s. 6d. The working expenditure, including rates 


and taxes, has been £42,127 13s. 5d. The following gives the 
number of passengers carried since the opening of the railway :— 
Half-vear ending June 30th, 1906 (16 weeks). 3,006.276; Dec əm- 
ber 315%, 1906. 6.799.895; June 30th, 1407. 9.936.995. These 
numbers include estimated journeys by season-ticket holders. 
The balance of £6.744 18s. 9d. at the credit of the net revenue 
account has been carried forward to next half-year, and will be 
available for increasing the dividend on the preference shares 
from 3 to 4 per cent. if the net profits of the next half-year with 
the amount so carried forward. are sufficient to pay the higher 
dividend. Тһе directors have decided to postpone the com- 
mencement of the consiruction of th addington extension, and 
an agreement with the Underground Electric Railways Company 
of London. Ltd., dealing with this matter will be submitted to 
the shareholders for approval at the meeting. The agreement 
also defines the liability of the Underground Electric Railways 
Company of London, Ltd., for interest and administrative ex- 
penses, bv providing that they shall be deemed to have under- 
taken and shall undertake to guarantee the payment of deben- 
ture interest and also dividend at the rate of 3 per cent. per 
annum on the share capital until the postponed works mentioned 
in the agreement, including the Paddington extension (unless 
such works or any of them are meanwhile abandoned by the 
company). are ready for opening tor traffic. The directors 
report, with deep regret, the death of their chairman, Mr. 
Theodore J. Hare, who had been associated with the company 
since its inception, and they desire to record their appreciation 
of the valuable services he rendered to the company. The 
directors also deeply regret the loss sustained by the death ot 
Sir Beniamin Baker, K.C.B., one of the constructing engineers 
of the company, and they desire to record their appreciation of 
the skill with which the construction work was carried out 
under his supervision. The directors have elected Sir George 
Gibb as chairman of the company, in place of Mr. Theodore J. 
Hare, deceased. 

BLACKPOOL & FLEETWOOD TRAMWAY CO.—The half- 
yearly meeting was held on Thursday. Mr. G. Richardson, the 
chairman, presiding. The net balance, after providing for 
debenture interest and including the amount brought forward 
from last half-year, is £4.465, and a dividend at the rate of 
4 per cent. is recommended. £750 has been written off depre- 
ciation reserve, and £500 placed to the general reserve account. 
the balance of £212 being carried forward. The total receipts 
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amounted to £10,948. In moving the adoption of the report 
and the balance sheet, the Chairman pointed to the fact that 
there had been a slight decrease in the receipts which was due 
to the bad weather at Whitsuntide. There had been an in- 
crease of £500 during the fine weather of Easter, but the 
following bad months had resulted in the half-year ending with 
recelpts amounting to £250 less than in the corresponding halí- 
vear of 1906. "Ine decision of the Courts in regard to the 
rating of the Company's property in the area of the Thornton 
Urban District Council had resulted in an annua] reduction of 
£93. There were stil two other Urban authorities to deal 
with, however. The report and accounts were adopted. 

DUBLIN AND LUCAN ELECTRIC RAILWAY.— The half- 
yearly meeting was held at the offices of the company in Dublin 
on Thursday. The directors’ report shows that after providing 
ior debenture interest there is a balance of £1,035 8s. 5d. The 
usual half.yearly dividends on the 5 per cent. preference shares 
absorb £475. It is proposed that £250 is paid to the con- 
tractors on account of the sum outstanding in respect of elec- 
trial equipment; that £93 be written off the electric signal 
installation; and that the balance be carried forward. he 
chairman of the company, Mr. W. Mooney, who presided, said 
that the shareholders must regard the accounts as satisfactory. 
The receipts amounted to £2,896 12s., an increase of £18 over 
those of the corresponding p of last year, but the ex- 
penditure was greater by £172, due to the overhauling of the 
permanent way, which was being gradually carried out. After 
the payment now proposed in regard to the outstanding sum 
on account of electric equipment, the debt due to Messrs. 
Dick, Kerr & Co. would be reduced to £750. The chairman 
pointed out that these Jarge payments out of revenue accounted 
for the compazy's inability to pay the dividend on the ordinary 
shares, but, as the shareholders were well aware, the policy 
adopted bv the directors was one which was gradually strength- 
ening the company's financial position. 

GREAT NORTHERN, PICCADILLY, & BROMPTON 
RAILWAY.—The report for the half-year ended June 30th states 
that the gross receipts on revenue account amounted to £106,570, 
and the working expenditure (including rates and taxes) to 
£75,794. ‘The number of passengers carried since the opening 
of the railway was for the 164 days ended December 3lst, 1906, 
806.120, including estimated journeys by season-ticket holders; 
for the half-year ended June 30th, 1907, the number was 
11.953.759, including an estimate for season-ticket holders. The 
deficiency of £5,270 on the net revenue account atter paying 
all rents, rent charges, and interest on debentures issued and 
sold has been paid by the Underground Electric Railways Com- 
pany of London, Ltd., under their guarantee agreement. The 
work on the Holborn to Strand section of the company’s railway 
is nearly completed, and the directors expect to open that section 
for public traffic in the month of December next. 

MERSEY RAILWAY CO.—The report for the half-year ended 
June 30th states that the train mileage run was 411,313 miles, 
as compared with 412,633 during the corresponding six months 
of 1906. The number of passengers carried was 5,618.462, as 
against 5.252,867, exclusive of season-ticket holders. The total 
receipts from all sources have been £49.892. as compared with 
£47,129. The working expenses, exclusive of the charges for 
pumping, ventilation, and lifts, have been £31.418, equal to 
6297 per cent., as against £951,119, equal to 6603 
per cent. These charges for pumping, ventilation, and 
hydraulic lifts amounted to £4.058, equal to 813 per cent., as 
compared with £3,926. or at the rate of 833 per cent. The 
report also makes mention of the fact that the appeal of the 
Birkenhead Corporation to the House of Lords in the action at 
their instance with regard to the motor omnibus service of the 
company has resulted in the reversal of the judgment of the 
Court of Appeal and the consequent. stoppage of the service. 


MISCELLANEOUS CITY NOTES 


LIVERPOOL DISTRICT LIGHTING CO.—An interim divi- 
dend of 25 per cent. for the half-year ended June 30th has been 
announced. 

OLDHAM, ASTON & HYDE ELECTRIC TRAMWAY CO. 
—The directors announce an interim dividend at the rate of 25 
per cent. 


NEW PUBLICATION 


Standard Polyphase Apparatus and Svstems. 
Oudin. 5th edition. 
12s. 6d. 


By M. A. 
(London : Sampson Low, Marston & Co.) 


Fire at Siemens Bros. & Co.'s Cable Works. 
night a fire occurred at the premises ct Messrs. Siemens 
Brethers & Co. The building concerned is about 140 ft. by 
100 ft., and was used as a labcratory, cable tank house, and 
stere for sundries. The upper flocr was somewhat damaged 
by fire and water, but no serious damage was done to the 
centents of the building. Messrs. Siemens Brothers inform us 
that the manufacturing part of their werks is in no wav 
affected, and there will be no interference with the execution 
of existing or future contracts. 


On Saturday 
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MISCELLANEOUS BUSINESS NOTES 


APPOINTMENTS.—Mr. G. Stratton has taken up the posi- 
tion of Resident Manager and Engineer to the Sunderland Dis- 
trict Electric Tramways, Ltd., in succession to Mr. H. S. 
Watkins, who has taken up an appointment on the Continent. 

Mr. A. Wylie, Electrical Engineer to the Walsall Corpora- 
tion, has been appointed Borough Electrical Engineer at Auck- 
land, New Zealand. 

Mr. J. G. Westlake, of the Battersea. Electricity Department, 
and Mr. W. Wade Preston, of the Great Western Railway, 
London, have been appointed charge engineers at the Bristol 
Corporation Electricity Works, Temple Back. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c. 
—A meefing of the Dewsbury Electric Manufacturing Co. will 
be held at the office'of R. S. Dawson, 9 Charles Street, Brad- 
ford, on September 25th, at 4 p.m., to receive the liquidator's 
account of the winding-up. 


Messrs. C. M. Vere & Co., electrical engineers, 5 Park 
Parade, North Finchley, have filed a petition. 
R. A. Williams, trading as the Universal Lighting Co., 25 


Victoria Street, Westminster, London, has been adjudicated 
bankrupt. 

The first meeting in the bankruptcy of W. A. Roderick, 
lately carrying on Puneet as Aneurin, Roderick & Co., elec- 
trical engineers, of Swansea, has been fixed for 12 noon at the 
Official Receiver’s Office, 117 St. Mary Street, Cardiff, on 
October 6th. The public examination will take place at the 
Law Courts, Cathays Park, Cardiff, on October 8th, at 11 a.m. 

DISSOLUTION OF PARTNERSHIP.—Car] О. M. Kuhl and 
G. H. Vogt, carrying on business as electrical and mechanical 
engineers at 5 Chester Road, The Brook, Liverpool, have dis- 
solved partnership. 


NEW COMPANIES 


J. CRAWFORD & SONS.—Registered with a capital of 
£2,500 in £10 shares to acquire the business of J. Crawford 
& Sons, Bonners Field Engine Works, Monkwearmouth, Sun- 
derland, and to carry on the business of electrical, mechanical, 
and consulting engineers. 

DUBLIN & CENTRAL IRELAND POWER SYNDICATE.— 
Registered with a capital ‘of £10,000 in £1 shares for the 
purpose of obtaining from Parliament, the Board of Trade, 
Local Government Board, or any county, municipal, urban, or 
district authority, powers to purchase or lease provisional orders, 
concessions, or contracts for the supply of electric power or 
power gas in the counties of Dublin, Kildare, King's County, 
and Queen's County. First directors, Mr. E. J. Duff, A. E. 
Mills, and J. Sturgeon. Registered offices, 7 Westmoreland 
Street, Dublin. 

S. Н. HEYWOOD & CO.—Registered with a capital of 
£12.000 in £1 shares to acquire the business of electrical 
machinery and hydraulic engineers, carried on by 5. H. & H. W. 
Heywood at 37a Fountain Street, Manchester, and at the 
Standard Works, Reddish, Lancashire. 

ROTARY ILLUMINATING ADDRESSING CO.— Registered 
with a capital of £5,000 in £1 shares to acquire and carry 
on the business of J. Pollack, Electrical Engineer, 95 Douglas 
Street, Glasgow. 


Unusual Electrical Fatality.—At Bellegrade, Montana, U.S.A., 
recently, an unusual accident occurred, due to the falling of 
an overhead transmission wire in the open country, and to its 
coming in contact with a wire fence. The wire fence, being prac- 
tically insulated, from earth, became alive, and a ranchman in 
climbing over the fence received a fatal shock. 

Slaby-Arco Wireless Telegraph System.—The Washington 
Bureau cf Manufactures has issued a report in which it is 
stated that the Slaby-Arco system of wireless telegraphy is 
making rapid progress not only within, but outside, the Empire. 
The number of stations equipped with apparatus of this system 
is now 641, or 41 per cent. of the entire list of existing wire- 
less telegraphic stations, numbering 1,550. These 641 stations 
are scattered over the territcry or vessels of 51 different 
countries, and 174 are located on land. Germany’s own quota 
is 369, mostly located on the coasts of the Baltic and the 
North Sea, and it includes the great experimental station at 
Naucn, which commands a radius of 1,860 miles. The United 
States has 20 stations, Russia 17, Austria-Hungary 10, Denmark 
and Spain each 7, Holland 6, Norway and Sweden each 5, 
&c. There are 4 stations in Argentina, 6 in Brazil. 5 in China, 
8 in Cuba. 6 in Mexico, 2 in the Philippines, 1 in the Sandwich 
Islands. The maioritv of these land stations are Government 
property, and under the control of the postal, naval, or light- 
house services. Of the ship installations, 22 are on Dutch 
and German steamers, while 589 are on warships. They 
include vessels of the following — nationalities :--German 
140. Russian 126. American 43, Swedish 19. Austrian 
17, Dutch 10, Norwegian 8, Argentinian 6. Danish 5, Brazilian 
5, Spanish 5, Greck 5, and Indian 2. Fifty-four mobile mili- 
{агу stations have been installed in several countries, more par- 
ticularly in Germany 14, in. America 8, in China 5, in England 
4, and in Austria-Hungary 4. 
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SUMMARY 


THE proposal to have an electrical engineering sec- 
tion at the Franco-British Exhibition, to be held in 
London from May to October next year. is not receiv- 
ing much support at the hands of the various firms that 
have been invited to exhibit, in spite of the fact that 
the section is to be under the patronage of the Institu- 
tion of Electrical Engineers. (Page 356.) 


In a short preliminary article is given the full list of 
exhibitors up-to-date, at the Engineering and Machinery 
Exhibition, which will be opened at Olympia on Sep- 
tember 19th by Sir Alexander Kennedy, F.R.S. (Page 
357.) 

THE relative advantage of tramways and motor 
omnibuses for public passenger service are described 
in an article by H. M. Sayers on the basis of cost of 
service. It is shown that as the cost of a motor 
omnibus service is nearly proportional to the car miles. 
run, while the cost of a tramway service is partly made 
up of charges dependent upon the cost of equipping 
the route, irrespective of the service run upon it, there 
must be some density of service for any particular ease 
at which the route charges make up the difference 
between the car mileage costs of the two vehicles. For 
a denser service the tramway is the more economical. 
Working out this principle with figures derived from 
experience, the result is generally that, wherever the 
traffie promises to make a tramway remunerative, it 
is more economical than the motor omnibus. It is 
also pointed out that, where traffic fluctuates widely 
during the day, or over a year, omnibuses may give 
a better result than tramways, owing to the route 
charges of the latter having to be put against a too 
small ear mileage. Attention is drawn to certain costs. 
due to the use of the roads, which fall upon the rate- 
payers in the ease of the omnibus, whilst tramways 
contribute directly to the rates, being assessed upon 
their tracks; tramways also maintain a considerable 
part of the road surface, and these items must be 
taken into account in ascertaining the true total cost 
of each service. It is finally suggested that the much 
better utilisation of the street area by vehicles running 
upon rails must be taken into account where street 
congestion renders the best use of the streets an im- 
portant economie consideration. (Page 350.) 


IN tabular form will be found the result of all the 
Bills of electrical interest deposited in Parliament im 
the Session just elosed. (Page 362.) 

A PROSECUTION recently undertaken by a Durham 
colliery against one of their workmen reveals an as- 
tonishing example of carelessness on the part of a man 
in charge of an electrical eoal-eutter. The coal-cutter 
was situated in a part of the mine frequently ‘‘ fiery "' 
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in: character, yet the man deliberately opened the 
switch-box and short-cireuited the terminals with a 
piece of wire. (Page 362.) 


AN improved construction of trolley hanger, in which 
Portland cement is used as an insulator, is described 
on page 362. 


Tue Gold Street generating station at Brooklyn has 
recently been practically re-built, and a number of 
modern turbo-alternators installed. The condensing 
equipment and coal handling machinery constitute a 
good example of American practice in the case of river- 
side stations. (Page 363.) 


A SERIES of notes upon wireless telegraphy deal with 
the dispute between the Canadian Government and the 
Canadian Marconi Co., the proceedings in Committee 
on the Radiotelegraphic Convention, and the position 
of neutrals and wireless telegraph apparatus in war; de- 
tails are also given of the establishment of a separate 
branch for conducting wireless telegraphy in his 
Majesty s fleet. It is announced that all the vessels 
of the United States' Pacific fleet are to be equipped 
with wireless telephone apparatus, and that wireless 
telegraph apparutus will be installed on all destroyers of 
the British Navy. (Page 365.) 


A SINGLE-PHASE 15-cycle locomotive has been con- 
structed for the Pennsylvania Railroad, with which 
comparative tests against the existing continuous- 
current locomotives will be carried out, in order to 
assist in the determination of which system is to be 
ultimately adopted for the electrification of the line. 
(Page 366.) 


THE Siemens-Schuckert Company's single-phase rail- 
way motor is primarily of the series type, but differs 
from the ordinary motors of this type chiefly with 
respect to two features. The first of these features 
relates to an arrangement of the armature winding, 
whereby the high resistance leads, before reaching the 
commutator, are arranged in extra turns so situated 
as regards the impresesd field as to contribute mate- 
rially to the torque of the motor. It is claimed that 
some 10 per cent. increase in the output for a given 
weight of motor is obtained in virtue of this construc- 
tion. The stator windings differ from those customary 
with the series type motor, chiefly with respect to 
certain special connections, which give to a portion of 
the windings a certain amount of shunt characteristic, 
subsidiary, of course, to the predominating series char- 
acteristic. This arrangement has been introduced 
with a view to suppressing still further the sparking 
at starting due to the transformer action from the main 
poles. 
on the Blankenese-Ohlsdorf Railway, and motors of 
175 h.p. capacity will be employed on the Heysham 
electrification scheme of the Midland Railway. This 
latter motor has a speed, at its l-hour 75? C. rating 
of 700 r.p.m., and weighs 2°77 tons. The weight of 
the remainder of the electrical equipment works out 
at 2°73 tons per motor, thus giving a total weight of 
electrical equipment of 5:50 tons per motor. The 
motors are ventilated by forced draft. Were they non- 
ventilated, and were they to run at a speed of some 
550 r.p.m., which is more in accordance with approved 
railway practice, the total weight of electrical equip- 
ment рег 175 h.p. motor would amount to some 7 tons, 
or some 40 kgs. per rated h.p., as against some 17 
kes. per rated h.p. for first-class continuous-current 
equipment for the same rating. (Page 367.) 


A METHOD of commutator construction is the subject 
of a recent patent by the SrEMENS-SCHUCKERTWERKE, of 


Berlin. The design shown is particularly solid and 
mechanieal. (Page 369.) 


SoME particulars and tests of a bi-metallic wire manu- 
factured in America, and known as '' Monnot copper- 
clad steel wire," are given on page 370. 


125 h.p. motors of this type are already in use: 


AN exhaustive test has recently been carried out to 
determine the oil-consumption of a 500 B.H.P. Diesel 
oil engine by Mr. М. LONGRIDGE, chief engineer to the 
British Engine, Boiler, & Electrical Insurance Co., Ltd. 
The guaranteed consumption was 0°45 lb. of 18.000 
B.Th.U. oil per B.H.P. per hour, and the test figures 
came out at 0:348 Ib. for full load, 0:303 lb. for Бан 
load. and 0:304 lb. for quarter load. The half loud 
figure is equivalent to a thermal efficiency of 47 per 
cent. (Page 371.) 

IN an article discussing the Parliamentary Session of 
1907, in so far as this affected the electrical industry, 
attention is drawn to the stagnation which has de- 
veloped during the past few years in connection with 
electrical schemes, and some causes for this are ad- 
vanced. The article further analyses the result of the 
Session’s work. (Puge 373.) 

THE annual report of the Chief Engineer of the 
British. Engine, Boiler. and Electrical Insurance Co.. 
Ltd., for the year 1906, contains a large amount of 
information useful to all users of electrical machinery. 
From the many cases recorded it is observed that the 
percentage of both dynamo and motor breakdowns has 
decreased, both in number and in cost, but motor 
starting switches continue to break down in an increas- 
ing ratio. In connection with steam engine break- 
downs an interesting case is quoted which illustrates 
the precautions necessary in dealing with jet-con- 
densers. As regards boilers and steam plant, water- 
hammer action is responsible for many minor accidents. 
(Page 377.) 

Охрев '' Electrochemistry,” a method of emploving 
carbon electrodes for the electrothermic oxidation of air 
is described. An article by К. Авхот and К. WirLNrk 
upon ‘‘ Anodic Disturbances in the Electrolysis ої 
Fused Salts,’’ is abstracted. Short notes upon the 
deposition of iron and nickel from oxalate solutions, and 
the electrolytic analysis of mercury, are given, also 
a description of the rectifying action of tantalum, and a 
method for showing inequalities in cross-section in 
metallic filaments. Other subjects referred to are 
silicon monoxide and the manufacture of steel dies bx 
electrolysis. A recent article by R. L. PHELPS upon 
the electric smelting of iron ore in California by the 
Heroult process is abstracted, and furnishes some very 
interesting and practical information as to results 
obtained. (Page 382.) 


Unper '' Electrical Science ” will be found notes on 
a novel form of absolute condenser, and on the atmos- 
pherie absorption met with in long distance wireless 
telegraphy. In the Continental section will be found 
notes upon a re-determination of the atomic weight of 
radium by Madame CuriE, and R. Gaus shows how 
to obtain portable standard magnetic fields. A new 
and simplified type of string electrometer is described 
by Т. Wurr. (Page 382.) 


THE new patent specifications published last week by 
the Patent Office, and abstracted in the current issue. 
include one by C. J. KINTNER, which describes a system 
of automatically connecting the sections of a third rail 
to the supply feeder. L. H. MaRLoR and W. West 
are the patentees of a differential leakage  indi- 
cator, while a specification by S. PATERSON and J. W. 
Bass covers the process for the manufacture of fire- 
proof cables recently referred to in these columns. An 
improved form of commutator construction, described 
in а specification by the SIEMENS-SCHUCKERTWERKE 
GESELLSCHAFT, is printed in full (p. 369), and GEBRÜDER 
SIEMENS & Co. have patented an improvement in con- 
nection with their recent type of negative electrode for 
search lights. (Page 384.) 

Locat Notes, Particulars of Tenders Invited. 
Received, and Accepted, Prospective Business. and 


other notes, Companies’ Meetings and Reports. and our 
Stock and Share List, will be found on pages 385-389. 
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It happens sometimes even in our matter-of-fact en- 
zineering industries that the sober and sensible business 
men and engineers, who are engaged in developing a 
new branch still in its early experimental stages, allow 
themselves to be carried off their feet in a wave of 
popular enthusiasm, and permit themselves to prophesy 
when they should confine themselves to estimating. 
such a thing happened in this country in the “ old 
Father Brush ’’ days of electric lighting, even before 
haltpenny newspapers were in existence; and it has 
happened again in the case of the motor-omnibus. In 
‘he former instance there was some reason for great 
expectations, for a complete revolution in the methods 
of artificial lighting appeared imminent; in the more 
event case it was only a question of applying 
nechanical propulsion to the second of the two alter- 
native forms of publie road vehicles, but the matter 
was brought to greater public prominence than it other- 
wise would have been by making it part of a campaign 
against municipal trading and prophesying the doom of 
the electric tramway. In the two cases, however, the 
outcome has been similar, namely, that the first finan- 
cal results have not come up to anticipations, and that 
in consequence the industry in question has received a 
decided set-back. We trust that, in the case of the 
motor-omnibus, the recovery will be as complete as it 
was With electric lighting, but at the same time we 
fel it our duty to point out that the true ficld of the 
motor 'bus is as a supplement to the electric tramway, 
and not as а rival to it. Ап article by Mr. H. M. 
‘ivERS on another page clearly sets forth the basis on 
which a comparison of the two systems of locomotion 
should be made, and the figures he gives demonstrate 
‘learly where the province of the tramway ends and that 
of the motor omnibus begins. Roughly speaking, and 
under average conditions, this corresponds to a 20- 
minute service. Tramway lines on which it has been 
found that the traffic does not warrant a more frequent 
service of ears than this, have had to eke out their 
existence by means of '' demi-cars,’’ and other contri- 
vances for reducing expenditure on routes that it would 
have been well to leave to the omnibus, so that where 
hew routes requiring a 20-minutes or half-hour service 
сап be opened up, the motor ommibus may actually be 
of considerable service as a feeder to the tramways in 
the district. To those of our readers who wish to make 
a study of the economics of the subject we can cor- 


dially recommend a careful perusal of Mr. Sayers's 
article. 
— a ————— 


Is our issue of July 4, we had occasion to refer to the 
action of the Home Office in instigating a prosecution 
in connection with the defective protection of certain 
cables supplying an electrical coal-cutter in a Scotch 
colliery, A note in the current issue refers to a 
Prosecution undertaken by a Durham colliery against 
a collier who deliberately opened the switch box of a 
similar coal-cutter and short-circuited the terminals 
with a piece of wire: and this in a mine which is 
frequently ‘‘ fiery.” It is difficult to conceive the state 
of mind of this ‘‘ collier ’’ who thus blindly jeopardises 
his own life by a two-fold risk and the lives of his fellow 
Workmen by a terrible risk of explosion; but it is not 
diticult to draw the moral. Indeed, it would be hard 
to find an example which more clearly teaches the im- 
perative necessity for absolutely ''fool.proof ° con- 


struction in all mining machinery and apparatus. The 
two prosecutions taken together would seem to indicate 
that the mining authorities of this county are beginning 
to realise that rules and regulations concerning elec- 
tricity are of some importance, notwithstanding the im- 
material nature of the thing regulated. As regards the 
switch box in the case, it seems curious that it could be 
so easily opened by anyone actuated by mere ignorance 
or mischief, and it is to be regretted that some system 
of absolute locking was not adopted. 


—M (la 


WHENEVER the price of copper advances in the sudden 
and spasmodie manner peculiar to the copper market, 
eleetrical engineers naturally turn their attention to 
the relative claims of aluminium as a conductor. Alu- 
minium has a lower specific conductivity than copper, 
but as the metal is less than cne-third the weight for 
equal volume, the price of an aluminium wire is con- 
siderably less than that of a copper wire of the same 
length and resistance at the present price of copper. 
Other considerations соте in, however, іп comparing 
the two metals for the purposes of electrical trans- 
mission and distribution. The aluminium substitute of 
the same resistance as the copper wire or cable will be 
far larger in diameter. In the ease of overhead wires, 
therefore, the wind pressure is considerably greater when 
aluminium wires are used, and the pole construction is 
more costly; but this need not necessarily counter- 
balance the saving on the wire, as even before copper 
reached its present price, many aluminium transmission 
lines were constructed in America. With insulated 
cables, however, the greater diameter of the aluminium 
wire means a still greater increase in cost, fcr the weight 
and cost of the insulation and lead will vary with the 
difference in the squares of the inner and outer diame: 
ters (D?-d*). As the radial thicknesses must at least 
be as great as in the case of the copper wire, the weight 
and cost of insulation and lead will vary with the dia- 
meter of the wire—to be accurate, it will be pro- 
portional to r(r+2d) where r is the radial thickness of 
the insulation, and d the diameter of the con- 


ductor. The question whether insulated aluminium 
wire and cable is cheaper than copper depends, 
therefore, primarily on the size of the cable to 


be used, and the voltage, as the latter decides 
the radial thickness of the insulation. The character 
of the armouring, in the case of cables thus protected, 
will also have its effect on the price, as it will cost 
more to armour the aluminium cables. Unless there 
is a good margin of gain for the aluminium conductor, 
however, on these considerations, its adoption would 
not be worth while, for there will also be an additional 
ecst in modifying the junction boxes, making joints, 
and, last but not least, in teaching the British work- 
man the proper method of handling the new material. 
Apparently, cable makers are now considering the 
question, as we announced last week the receipt of a 
catalogue of aluminium cables and wires from one of 
them. Jn this list, however, no prices are given, во 
the potential purehaser is still left in the dark on the 
subject. Perhaps other of our enterprising cable 
makers will step into the gap and supply the informa- 
tion in a form which can be appreciated by the neces- 
sarily commercial, spirit of the present-day electrical 
engineer. 
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THE FRANCO-BRITISH EXHIBITION 


CIRCULAR letter has been issued to a large 
number of electrical manufacturing firms with 
regard to the ‘* Franco-British Exhibition,’’ which is to 
be held at Shepherd’s Bush (London) from May to 
October next year. As we announced in our issue of 
August 22nd, it is proposed to form an Electrical En- 
gineering Section, in the organisation of which the 
Institution of Electrical Engineers will co-operate, and 
of which Dr. R. T. Glazebrook, who is the present 
President of the Institution of Electrical Engineers, will 
be chairman. The circular letter in question was sent 
out by the Institution of Electrical Engineers with a 
view to ascertaining the amount of space “that would be 
required for the electrical section. 

We have made inquiries, in order to ascertain what 
degree of support is likely to be accorded to the-plan 
by the leading electrical manufacturing firms, and have 
received 16 replies up to the time of going to press. 
The majority of these state definitely that they will 
not take part in the Exhibition, and not a single finn 
has actually decided to exhibit. It is evident that the 
general feeling is to the effect that, in view of the 
Electrical Exhibition arranged to take place in 
Manchester about October next year, the chances of a 
representative electrical engineering exhibit in London 
during the preceding months are remote. 

The following are among the replies we have received 
to our inquiries : — 


One of the largest electrical manufacturing firms 
writes :— 

Up to the present we have not received a circular letter from 
the Institution of Electrical Engineers requesting our co-opera- 
tion in organising an electrical section at the Franco-British 
Exhibition, or asking if we will exhibit. We have, however, 
received circulars from the secretary, Mr. Imre Kiralfy, but 
have been unable to see our way up to the present of holding out 
any hope of our exhibiting. 


Three leading instrument makers write as follows : — 


At the present time we are waiting to get the opinion of 
other electrical contractors as to their views in the matter before 
deciding on the same ourselves. Before venturing on our 
opinion we are anxious to find out whether the Exhibition is to 
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N Thursday, September 19th, Sir Alexander Ken- 
nedy, LL.D., F.R.S., President of the Institution 
of Mechanieal Engineers, will open the second Engineer- 
ing and Machinery Exhibition at Olympia, London. 
Sir Alexander Kennedy will be supported by Sir William 
White, his predecessor in the Presidential chair of the 
Institution of Mechanical Engineers, who performed a 
similar function at the Exhibition of 1906. 
It will be remembered that the characteristic of the 
Exhibition last year was an exceedingly fine show of 
machine tools, which, almost without exception, were 
arranged for electrical driving. It was generally ad- 
mitted, however, that beyond this, despite the com- 
prehensive nature of the Exhibition, no particular 
branch of the engineering industry was treated in a really 
representative manner. Perhaps a reason—and an im- 
portant one—for the comparative absence of electrical 
engineering firms was the fact that the Electrical Ex- 
hibition had been held in the same building only twelve 
months before, and even the present Exhibition may be 
somewhat overshadowed, from the electrical point of 
view, by the recent decision to organise a comprehen- 
sive electrical show in the Manchester district a year 
hence. But quite apart from the electrical section 
there is ample scope for improvement on last year’s 
function from the purely heavy engineering point of 


be looked upon as a business transaction or as a well-orgamised 
playground ; if the former, of course we shall probably take the 
matter up. 


We ourselves do not propose taking part in it, in view of the 
proposed Exhibition under the auspices of the National Elec- 
trical Manutacturers Association, to take place in Manchester 
some time either later in 1908 or early in 1909, and possibly also 
the Mining Exhibition. 


We are, personally, not exhibiting, as we feel that it would 
be primarily an exhibition intended to attract the general public, 
and we do not cater for them at all. Possibly some ot the firms 
manufacturing heavy machinery may think it worth while to 
exhibit, but we think it probable that the proposed Manchester 
Exhibition will, to a large extent, spoil the Franco-British. 


A firm of secondary battery manufacturers says 


We have advised the Institution of Electrical Engineers 
that we do not intend taking part in the Franco-British Exhibi- 
tion. In general, we do not take part in exhibitions, as we 
find that they do not do much to advance the special branch of 
our business. 


A large firm manufacturing small electric light fittings 
replies : — 

We have carefully considered this matter, but have no very 
great faith in its advantages from a business standpoint. We 
have already written the Secretary of the Institution pointing 
out that we consider the period of the Exhibition is too long, 
also that the rental for space is too high, but that we might 
entertain some proposal for a small closed-in show-case, which 
would require, of course, no attendant, if they could see their 
way to do so at a reasonable rate. 


A large firm of wholesale agents for flame arc lamps 
and other electrical plant says:— 


The matter in question does not interest us, as our organisa- 
tion has an active and ample representation working France 
since several years. 


A company specialising particularly in meters and 
street lighting writes :— 


We had already received a circular letter from the organisers 
of the Franco-British Exhibition, asking us if we would take 
space, and had replied to this in the negative. We did not 
know at the time, that there was any suggestion of organising 
a separate electrical section. We do not, "however, think that 
we should actually take a space ourselves, although we should 
be very pleased to co-operate with yourselves, for instance, if 
we could render you any assistance, by lending arc lamps or 
other goods. 


MACHINERY EXHIBITION 


view, whilst maintaining the undoubted excellence of 
the machine tool section. Indeed, we believe that it 
was due to a frank acknow ledgment of this fact on the 
part of the Advisory Committee and organising mana- 
gers that it was decided to organise a second exhibition 
upon the same lines this year. It was for this reason 
that the Advisory Committee of the 1906 Exhibition 
gave support to its repetition in 1907, for at the final 
meeting of that body in 1906, the following resolution 
was passed :— 


“That the Advisory Committee, in recording their great 
satisfaction at the unqualified success of the recent Engineering 
and Machinery Exhibition, whether viewed from the scientific, 
educational, or commercial aspect, cannot refrain from express- 
ing their regret that, while the tool section was splendidly 
represented, more of the larger engineering concerns did not 
avail themselves of such a favourable opportunity of demon- 
stratiny the progress of British manufactures during recent 
years; and in view of the fact that the organising managers, 
with the object of developing the engineering section proper, 
propose to repeat the exhibition in the autumn of 1907 (after 
which a period of some years will probably elapse before a 
similar exhibition can be advantageously organised in London), 
the members of the Advisory Committee here present have 
much pleasure in according their support to the 1907 exhuibi- 
tion, and trust that confidence having been established by the 
good results from the recent exhibition, the larger engineering 
concerns will participate on this occasion, and thus extend the 
general interest and benefit which imust necessarily accrue from 
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an exhibition thoroughly representative of the various branches 
of the engineering and machinery profession.” 


The extent to which the hopes expressed in the above 
resolution have been realised 1s shown by the appended 
list of firms who have decided to exhibit up to the pre- 
sent. 
in future years, must, it seems to us, always be machine 
tools and the like, for there already exist special 
regular and periodical exhibitions for several other 
sections of the engineering industry. Thus there are the 
electrical tramway and light railway, the motor car, 
commercial vehicle and motor boat, mining, iron- 
mongery, and laundry exhibitions, all of which natur- 
ally appeal strongly to one section or other of the en- 
gineering industry, and in these the promoters of the 
Alachinery and Engineering Exhibition have to contend 
with a factor of no mean importance » Nevertheless, a 
very representative Exhibition has been organised, and 
one which should appeal with some force to all engineers 
who can conveniently visit Olympia. 

The above remarks are by no means intended as a 
condemmation of the Exhibition, but indicate reasons 
why, in the nature of things, in spite of the comprehen- 
siveness of its title, the Engineering and Machinery Ex- 
hibition cannot be a really representative show of every 
section of the engineering industry, taken in its broadest 
sense. If it were possible to make it so, Olympia, 
adinirably suited as it is for а showground, would be 
far too small to accommodate the exhibits. 

From a glance down the list of exhibitors it will be 
seen-that there are several electrical engineering firms 

exhibiting, whilst in addition there are, as last year, 
bound to be numerous applications of electric power 
to machine driving, which cannot fail to be of interest 
to the electrical engineer. Exhibits of this description 
would be in the minority at a purely electrical exhibi- 
tion in that they exemplify the application of electric 
power rather than being examples of the design and 
manufacture of electrical machinery and apparatus. 
One particular novelty of this description last year 
recalls itself to our memory, and progress is so rapid 
nowadays that it is not too much to anticipate that 
the interval of twelve months, short though it is, will 
have brought about further advanees in this direction. 
Complete descriptions of the electrical and allied 
features will be published in subsequent issues. 

The Exhibition authorities are pursuing a wise policy 
in again catering for the educational aspect of the 
Exhibition. Facilities are to be afforded students to 
visit the building and inspect the exhibits under the 
guidance of experienced gentlemen, whilst arrangements 
are also to be made for workmen and employees to visit 
the Exhibition at reduced rates. A series of lectures 
will also be given, but the details are not yet complete. 

We give below the list of exhibitors as it stood at 
the time of going to press :— 

ADJUSTABLE COVER AND Boier Brock Co., Lro., Laud Cham- 
bers, Friar Street, Reading. 

Arrators, Lrp., Prana Sparklet Works, Upper Edmonton, N. 

мас и Со., 80 Ossory Road, Old Kent Road, 
bo. %. 

ALEXANDER MaNvracrvuiNG. Co., 42-4 Moor Lane, Е.С. 

ALLtDAYS & ONIONS РХЕСМАТ1С ENGINEERING Co., LTD., Great 
Western Works, Birmingham. 

ALLEN, W. H., Son & Co., Lrp., Queen's Engineering Works, 
Bedford. 

ALLEN & SiwwoNps, Thames Side Engineering Works, Reading. 

AMERICAN МасніхІѕТ Co. , Lrp., 64 Bouverie Street, Fleet 
Street, Е.С. 

ANDREW Governor (Marine) Patents, Lrp., 64 Victoria Street, 
Westminster, S.W. 

ATLAS EAR AND ALLOYS Co., L'p., 52 Queen Victoria Street, 

Barney, W. Н. & Co., Lrpr., 16 Fenchurch Street, Е.С. 

Barker, Joux & Co., Lro., High Street, Kensington, W. 

Rates & Pearp ANNEALING FurNace Co.. Huyton, Liverpool. 

PEANLAND, PERKIN & Co., School Close Works, Leeds. 

Brecker, R. & Co., 53 City Road, E.C. 

Beckensacn < Co.. Bradford, Yorks. 

BELDA't PackIiNG & Resrsrer Co., 93-4 Gracechurch Street, E.C. 


The chief feature of this Exhibition, if repeated ` 


'ERGTHEIL & YounG, Lrp., 12 Camomile Street, E.C. 

Braxpox, E. А. & Co., 55 Devonshire Chambers, Bishopsgate, 
Е.С. 

BuipcE, Davip & Co., 
chester. 

Britannia FovNpnY Co., Cox Street, Coventry. 

bvpcETr, Н. M., Crown Works, Chelmsford. 

BurrivaNT & Co., Lto., 72 Mark Lane, Е.С. 

Burron Gnirrrtus, C. W. & Co., Ludgate Square, Е.С. 

Butter, J. & Co., Victoria Ironworks, Halifax. 

Burris, ‘Hos. & Co., Lrp., Irthlingborough Ironworks, Welling- 
borough. 

CarBorUNDUM Co., 29 Clifton Street, Finsbury, Е.С. 

Cave PNEUMATIC TYRE PATENTS, 27 Station Buildings, Hagger- 
ston, N.E. 

CHURCHILL, Сна». & Co., Lrp., 9.15 Leonard Street, Finsbury, 
Е.С. 

CLARKE, CuaPMaN & Co., Lrp., Victoria Works, Gateshead-on- 
lyne. 

CLIMAX PATENTS, Lro., 42 Spring Gardens, Manchester. 

CocHRAN & Co. (ANNAN), LTD., Annan, Scotland. 

COLCHESTER Larne Co., Hythe, Colchester. 

Cotter & ENGELHARD, Offenbach-on-Main. 

COMBINATION MErauLIC PackiNG Co., Lrp., Hillgate, Gateshead- 
on-Tyne. 

Сохѕоглраткр PNeEuMatic Toot Co., 
Street, S.W. 

Cosmos TYPEWRITER Co., 734 Queen Victoria Street, E.C. 

Cozens, A. O., 10 River Terrace, Porth, Glam. 

CRADDOCK, Ско. & Co., Wakefield. 

CnaiG & охар, Lrp., Johnstone, near Glasgow. 

Crewe & Co., 324 Gray's Inn Road, W.C. 

Cnosnv NrEAM GavcE & VALVE Co., 147 Queen Victoria Street, 
E.C. 

Cnosnv, Lockwoop & Co., 
Hill, Е.С. 

CrossLeY Bros., Lrp., 10 St. Bride's Street, Е.С. 

CUNLIFFE & Croom, Broughton Ironworks, Manchester. 

DEFRIES, J. & Sons, Lro., 146-7 Houndsditch, E.C. 

Юкмахт, T., 156 Northumberland Street, Newcastle-on- Tyne. 

DEXINE Patent PackiNG & RUBBER Co., Ltp., Dexine Works, 
Abbey Lane, Stratford, E. 

DixoN, JOSEPH. CRUCIBLE Co., 26 Victoria Street, S.W. 

Поввік, McINNEs, Lrp., 45 Bothwell Street, Glasgow. 

Drummond Beros., Lrp., Ryder Hill, near Guildford. 

Юссрпі, Joux & Co., Fa:lsworth, near Manchester. 

DrNsroN ENcixE Works Co., Dunston-on-Tyne. 

‘ELECTRICAL ENGINEERING ” (KiLowarr PunrisuiNG. Co., Lrp.), 
205 Temple Chambers, E.C. 

ELECTRICAL PunLisHiNG Co., Lrp., 4 Southampton Row, W.C. 

Empire RoLLER Вкантхс= Co., Lro., 15 Victoria Street, S.W. 

t JENGINEERING,” 35-356 Bedford Street, Strand, W.C. 

“ ENGINEERING Review” Co., LTD., 104 High Holborn, W.C. 

EstLER Bros., 25 Laurence Pountney Lane, Cannon Street, E.C. 

FacsiMiLE Lerrer Printinc Co., Lirp., 64 Tudor Street, "Е.С. 

FarnpBANKS Co., 78-80 City Road, E.C. 

FALCON IRONWORKS, LTD., Falcon Iron W orks, Oldham. 

FasTNvT, Lrp., 60 Aldermanbury, E.C. 

Forcep Lusrication Co., Lrp., 21 John Street, Adelphi, W.C. 

Foster & Co., Warple Road, W imbledon, S.W. 

GroncE RICHARDS (Loxpox), Lrp., 31 Finsbury Square, E.C. 

GLACIER ANTI-FRICIION METAL Čo., Lrp., 91 Queen Victoria 
Street, Е.С 

GLENFIELD & KENNEDY, LTp., Kilmarnock. 

GrovER, M., & Co., Holbeck Lane, Leeds. 

GREEN, E., & Sox, Lrp., 2 Exchange Street, Manchester. 

GREENWooD & BaiLey, Lrp., Albion Works, Leeds. 

Hammonp & Stow, Lrp., Sise Lane, 355p Queen Victoria Street, 


^ 


Castleton Ironworks, Castleton, Man- 


Palace Chambers, Bridge 


7 Stationer’s Hall Court, Ludgate 


ы 


P 


Hart, A., “ Ellerslie,” Salcombe, South Devon. 

Hrap, Josuva, & Co., Lip., Ashton-under-Lyne. 

HratuMan, J. H., & Co., Parson's Green, S.W. 

HERBERT, ALFRED, LTD., Coventry. 

HiNpLEY, E. S., & Sons, 11 Queen Victoria Street, Е.С. 

HoHMANN & Maurer Manvractcrinc Co., 98 Clerkenwell 
Road, E.C. 

Hornovp, Јонм, & Co., LTD., 
near Yochdale. 

Hopkinson, J., & Co., Lrp., Britannia Works, Huddersfield. 

Hornsey, RicHanD, & Sons, Lab., Spittlegate Ironworks. 
Grantham. 

Howarp Bros., 1003 Queen Victoria Street, Е.С. 

Hovr MeraL Company or Great BRirsix, Lrp., 
Street, E.C. 

Нсснох, M. A., & Co., 9 Connaught Street, W. 

Heumpacre, THompson & Harpy, Jacob Street, St. 
Bristol. 

Hyatr Rotter BranixG Co.. 47 Victoria Street, S.W. 

JOHNSON-LUNDELL Errcrnic Traction Co., Lrp., Spencer Street, 
Southall, Middlesex. 

KENDALL & GENT. Lrp., Victoria Works, Belle Vue, Manchester. 

KENNEDY'S BENDING Mac HINE, Kensington High Street, W. 

Lamp Pump SynxpicatE. Lro., 13 Walbrook, E.C. 

Lane, Јонх, & Sons, Johnstone, near Glasgow. 

Le Bas, Epwarp, & Co., Dock House, Billiter Street, E.C. 


Perseverance Works, Milnrow, 
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Lee, Howr & Co., Lro., Tipton Engineering Works, Tipton, 
Staffs. | 

Licur ELECTRIC Motor Co., Lrp., Seven Kings Electric Works, 
Mead's Lane, Seven Kings, Essex. 

LILIENFELD, W. H., Mansion House Chambers, 11 Queen Vic- 
toria Street, Е.С. 

LIMMEB, Geo., Crystal Palace, S.E. 

LiNoLrrE Co., 25 Victoria Street, S.W. 

LLEWELLYN & Co., Lrp., King's Square, Bristol. 

Loewe, Lupw. & Co., Lro., 30-32 Farringdon Road, E.C. 

LONDON SHERARDISING Co., Lrp., 55 Devonshire Chambers, Bis- 
hopsgate, E.C. 

Lovis CassiER Co., 33 Bedford Street, W.C. 

Lowca ENGINEERING Co., Ітр., Lowca Engine Works, White- 
haven. 

Lumspen MacuiNE Co., Lrp., Alexandra Works, Gateshead-on- 
Tyne. 

Мн. ADAMSON, SWINBURNE & Co., Lrp., 256 Argyle 
Street, Glasgow. 

MacNoiD Co., Lro., 12 Camomile Street, E.C. 

Mancrwoop Lock Co., Lro., 41 Gray's Inn Road, W.C. 

Markt & Co., 6 City Road, Finsbury, E.C. 

Marx, J. & E., 48 Hitherfield Road, Streatham Hill, S.W. 

Mayer & ScnuwMipr, Offenbach-on-Maine. 

McPHai, & Simpson Dry Steam Patents, Lrp., Wakefield, 
England. 

* MECHANICAL ENGINEER," 55 New Bailey Street, Manchester. 

Merritrr & Co., 1026 Ridge Avenue, Philadelphia, U.S.A. 

MirNEs, Н. Ingleby Works, Brown Royd, Bradford. 

Morpey-FricKerR ELECTRICITY METER · Со., Lrp., 82 Victoria 
Street, Westminster, S.W. 

Morray, Lorz & Co., 102 Fenchurch Street, E.C. 

NATIONAL AIR Gas Co., Lrp., 704 Basinghall Street, E.C. 

NATIONAL Gas ENGINE Co., Ltp., Ashton-under-Lyne. 

* NEW MARINE ENGINEER," Li1p., 3 Amen Corner, Paternoster 
Row, E.C. 

NEwTON & М№Місногѕох, The Tyne Docks Corrugated Metallic 
Packing Works, Tyne Docks, South Shields. 

Noakes, Tuos. & Sons, Lrp., 4 & 5 Osborne Place, Brick Lane, 
E 


NowN-ExprLos:ivE. Gas SYNDICATE, Lrp., 13 Commercial Road, 
Westminster, S.W. 

Norman & Youna, Lrp., 85 Bishopsgate Street Without, Е.С. 

NORTHAMPTONSHIRE Direct CasriNcGs Co., Lin., Irthlingborough 
Works, Wellingborough. 

Norcutr, W. & Co., 8 White Street, Moorfields, Е.С. 

Oppie, P. F., 47 Victoria Street, Westminster, S.W. 

Оп, AND Waste Savio МАСНІХЕ Co., Lrp., 20 High Holborn, 
W.C 


OLIVER TYPEWRITER Co., Lrp., 75 Queen Victoria Street, E.C. 

Оѕвовх, S. & Co., Clyde Steel Works, Shettield. 

PacE's PUBLISHING SYNDICATE, Lrp., Clun House, Surrey Street, 
Strand, W.C. 

EU AND Toor Co., Ltp., 8 White Street, Moorfields, 
E.C. 

Pets, Henry & Co., Portsmouth Street, Kingsway, W.C. 

Preit & Co., 145 St. John Street, Clerkenwell, Е.С. 

PorLock & MacsNaB, Lro., Britannia Machine Tool Works, Bred- 
bury, near Manchester. 

PnRicE's DUE CaNupLE Co., Lro., Belmont Works, Battersea, 
S.W. | 

Prior, JAMES D., Empire Works, Holliday Street, Birmingham. 

PULSOMETER ENGINEERING Co., LtD., Nine Elms Iron Works, 
Reading, Berks. 

Reavett & Co., Lrp., Ranelagh Works, Ipswich. 

Recorpers, LrTp., 171 Queen Victoria Street, Е.С. 

REN'TELL, S. & Co., Lro., 56 Maiden Lane, Covent Garden, W.C. 

Косне, D. 5 Lammas Park Gardens, Ealing 

Rocer, Ковевт & Co., Lrp., Stockton Iron Foundry, West Row, 
Stockton-on-Tees. à 

Ross, Anruvn, Нотснкіѕз & Co., 1 Glengall Road, Old Kent 
Road, S.E. 

RovriNE AccESSORIES Co.. 27 Great Sutton Street, Е.С. 

Sacar, J. & Co., LTD.. Canal Works, Halifax. 

SAMUEL Bros., Lrp., 65.67 Ludgate Hill, Е.С. 

SAMUELSON & Co., Lro., Britannia Works, Banbury. 

SANDERSON Bros. & NEwBourp, Lrp., Sheffield. 

SANDERS, REHDERS & Co., Lrpr., 108 Fenchurch Street, E.C. 

ScHOVE, ARNOLD, 9-11 Moor Lane, E.C. 

SCHUCHARDT & ScHvrTE, 54 Victoria Street, S.W. 

NcOTT-NSNELL. C. & Co., 25 Victoria Street, S.W. 

SELIG, SONNENTHAL & Co.» 85 Queen Victoria Street, Е.С. 

SHELDON, G. W. & Co., 88 Leadenhall Street, E.C. 

SIMMONDS Bros., Lrp., 6 Newton Street, Holborn, W.C. 

SMITH SLOTTING МАСНІХЕ Co., Lro., Hamilton House, Victoria 
Embankinent, E.C. 

Sono METAL AND SCIENTIFIC INSTRUMENT Works, 21-5 St. Ann's 
Court, Soho, W. 

SovrH British Trapine Co., Lro., 15 Wilson Street, Finsbury, 


STANDARD ENGINEERING Co., Lro., Welford Road, Leicester. 

STANDARD Merat Excravine Co., Buchanan Buildings, 24 Hol- 
born, E.C. 

STERNE, L. & Co., Lin.. 156 North Wocdside Road, Glasgow. 

Stink, Јонх & Sons, Ovenden Road, Halifax. 
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Stone, J. B. & Co., 135 Finsbury Pavement, E.C. 

SUMMERSCALES, W. & Sons, Lrp., Phenix Works, Keighley. 

Success Vacuum, Lro., Eldon Street House, Е.С. 

Тлугов, А. G. & Co., 17 Poland Street, W. 

Teta CaMERA Co., 68 High Holborn, W.C. 

TuwanEs Begos., Lirp., Bradford. 

TyrEwnirER Co., Lro., 198 Upper Thames Street, E.C. 

Union STANDARD MACHINE Co., 165 Queen Victoria Street, Е.С. 

UNITED Srates MeraLLic Packing Co., LTD., Soho Works, 
Bradford. i 

Үіхсіт Co., Lrp., 1178 Queen Victoria Street, E.C. 

WabKIN & Co., North Errington Engineering Works, London 
Street, Leicester. 

WAGNER, Gustav, Reutlingen, Wurtemburg. 

WALKFk, JAMES & Co., Lion Works, Garford Street, West India 
Docx Road, E. 

ban aoe MANUFACTURING Co., Hatherton Street, 

alsall. 

WANNBACHER, T. & E., 284 Basinghall Street, Е.С. 

Warp, H. W. & Co., Lionel Street, Birmingham. 

Wa4a4DEN, A. & Co., 60 Great Eastern Street, Е.С. 

WansoP Perrot Rock DRILL Synpicate, Lro., 20 High Street, 
Chorley, Lancs. 

WASSERMANN & Co., Lausanne, Switzerland. 

Wuitenousrt, Н. B. & Sox, Lr», Priorfield Ironworks and 
Colheries, near Bilston, Staffordshire. 

WicksreEp. Cras. & Co., Stamford Road Works, Kettering. 
WILFLEY MINING ‘MACHINERY Co., Lib., Salisbury ‘House, 
sondon Wall, E.C. : 

WirLtANs & Ковіххох, Lrp., Victoria Works, Rugby. 
Worr, S. & Co., 138 Southwark Street, S.E. 
"Wonrps Work,” Tur, 20 Bedtord Street, W.C. 
Wurris, GkonGr, Dresden, Loebtau. 


The Exhibition remains open until October 19th. 


The Threatened Tramway Strike in Dublin.—The Directors 
of the Dublin United Tramways Co. adopted a very firm atti- 
tude in connection with the threat of its employees to strike 
unless certain demands were conceded. The men were re- 
minded that each had entered into a bond of £10 not to leave 
the company's employment without giving two weeks’ notice, 
and that the company were in a position to take on 800 other 
men ifnmediately. At another midnight meeting the leaders 
of the Union advised the men not to strike, but to continue 
to organise and strengthen their position. It was stated at 
the meeting that one of the shareholders of the company had 
offered to contribute £300 towards the new Union funds if a 
strike were declared. As a consequence of the decision to con- 
tinue working, the Directors of the Dublin United Tramways 
Co. have issued a notice stating that it had been the intention 
of the directors for some time back to give the men in the 
traffic department a bonus out of the increased receipts arising 
from the Exhibition, and they think the men will appreciate 
it more if the distribution 1s made now rather than at the end 
of the season. It has been decided accordingly to pay every 
driver and conductor who has been more than three months in 
the company's service an extra week's wages, which will be 
handed to them with their usual pay on Friday, September 6th. 


The New Telephone Charges.—A well-attended meeting was 
held on Friday at the Guildhall, Newcastle-on- Tyne, to consider 
the new message-rate system of charging instituted by the Post- 
master-General and the National Telephone Co. The meeting 
was convened by the Newcastle and Gateshead Chamber of Com- 
merce, and Mr. A. M. Ogilvie was present on behalf of the 
Postmaster-General. Mr. Shaw, the Secretary of the Chamber 
of Commerce, said it would require almost an expert to estimate 
what the charges for telephones would be under the new system. 
Apparently, it would require the keeping of an account of 
calls. and this was bound to be inconvenient to subscribers, and 
undoubtedly the basis of 500 as a minimum of free calls was 
much too small. From information which he had been able 
to gather, the effect of this new tariff would be to restrict the 
use of the telephone, because on the majority of retail traders, 
at any rate, the new tariff would impose an extra burden which 
would be no light matter. Mr. A. M. Ogilvie said the reason 
tor the revision of the telephone tariff was that under the 
agreement for the purchase of the National Telephone Co. 
svstem in 1911. it was arranged that in the meantime there 
should be intercommunication between the Post Осе and the 
National Co.s exchange whenever they existed in the 
same towns. That being so. there must be the same rate of 
charges for both systems. ‘They had been forced to devise a 
tariff which suited both large and small users. In varying the 
schedule of rates for certain areas they had. secured for New- 
castle a certain advantage. The future would show whether 
£5 for 500 calls was too much. As regarded the measured rate 
system checking development in America it had. had. the. con- 
trary effect. The altering of agreements for subscribers would 
be treated in a very liberal spirit. Several speakers represent- 
ing local firms, maintained that the new system would drive 
customers away from the use of the telephone, for large users 
would have to pay double the rates which they paid_now. 
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TRAMWAYS AND MOTOR OMNIBUSES 
By H. M. Sayers 


ETW EEN two and three years ago it was asserted 

in many quarters that the day of the tramway was 
waning, and that the self-propelled omnibus would 
rapidly become the general instrument of passenger 
traffic upon the publie roads and streets. Although 
there was evident self-interest behind these assertions, 
they were accepted in good faith by a large body of the 
publie and a section of the Press, and played some 
part in the falling off in new tramway enterprises which 
has been so strongly: marked in recent years. The more 
important result has been the promotion of many com- 
panies to exploit the new method of locomotion, and 
the subseription of several millions of public money as 
capital for those companies. Besides the new com- 
panies, the old London companies have all replaced a 
considerable part of their horse-drawn vehicles by motor 
omnibuses, and there is now sufficient experience to 
show what the present cost of a London service may 
be taken at. But the experience is not readily acces- 
sible to the public, and such figures as are available 
are difficult of analysis, because the principal com- 
panies, being in competition, do not care to give each 
other much information. It is common knowledge 
that the excessive fare-cutting brought about by the 
competition in London has reduced the dividends of the 
old companies to the vanishing point, and has brought 
some of the new companies to liquidation and amal- 
gaination. This unfortunate result is not to be attri- 
buted to the faults of the motor 'bus so much as 
to the over-sanguine estimates put forward of the 
working expenses and maintenance costs, especially the 
latter, and the light-hearted assumption that a motor 
omnibus could not fail to pick up from 12d. to 14d. per 
mile run, regardless of routes and competition. Fares 
and excessive competition are, hówever, rather outside 
the immediate purpose of this article, which is to con- 
sider, in the light of the latest available figures, how 
the motor omnibus and the electric tramway stand as 
means of street locomotion on the basis of costs; for 
it is obvious that the method which provides a service 
at the lowest total cost is the one to be preferred. s 
will be seen later on, it is not quite easy to arrive at 
the total cost on either side, but the leading items are 
available, and an estimate of the others calls for an ex- 
ercise of judgment in each particular case, mainly as 
to character and bulk of the traffic to be expected. 

The experience of the past two years has substituted 
facts for estimates in regard to certain items of motor 
omnibus expenditure, and has also indicated the direc- 
tions in which improved results may be obtained. Tak- 
ing first the question of working expenses, there is no 
dispute that the electric ёгашсаг has a marked advan- 
tage. The sheer working costs of tramways are easily 
ascertained for all the well-established svstems in the 
country, and the published statistics afford bases for 
close estimates of what they are likely to be in any 
ease proposed. This is not vet true for the motor 
omnibus, because there is not a sufficiently diversified 
experience, and also because the costs, as published, are 
not sufficiently detailed for satisfactory comparison. 
But as regards the London services a good deal is 
known, and from various sources average costs can be 
deduced with fair confidence. 

The best known engineering authority on the motor 
omnibus side is Mr. Worby Donne and so lately 
as March 15th he read a Paper to the Institution of 
Mechanical Engineers, in which he put forward the 
following statement as the cost of working petrol motor 
omnibuses ‘‘ of the better makes, averaging 100 miles 


per day for 280 days per year, or 28,000 miles per 
annum.”’ 
Pence per mile run. 


Depreciation at 20 per cent. ... sh 1°3 

Driver’s and conductor’s wages hui 2:9 

Tyres, per contract - 1°75 
Petrol or other fuel at 9d. one gallon... 1:63 
Oil and grease... 1 T 0:15 
Renewals and repairs ... ix "T 1:30 
Washing, d &c.... bbe Э 0:45 
Insurance.. з px s ie 0:40 
Supervision, &c.. е ds jua 0:38 


Total working costs 9:56 per mile run. 


It is no reflection on Mr. Beaumont to say that these 
figures indicate what in his opinion the costs should 
be, rather than what they are, because in the same 
Paper he criticised with some severity the current 
methods of working, and suggested fairly drastic altera- 
tions. It will at once appear that the estimated price 
of fuel is only about 60 per cent. of the present price of 
petrol, say, 15d. per gallon, and in spite of much en- 
deavour to obtain cheaper fuels, no satisfactory sub- 
stitute is at present available. АП the indications are 
that petrol will become dearer, until parattn, industrial 
alcohol, or some coal tar derivative sufficiently abund- 
ant is found to take its place. Then the maintenance 
of tyres by contract at l'75d. per mile run is a lower 
figure than generally quoted, and renewals and repairs 
are put down at a lower amount than appears to have 
been achieved in actual working. The figure of 9:564. 
per mile run must therefore be considered as optimistic, 
but possibly attainable, and may be taken as the mini- 
mum for present purposes. Incidentally, it may be 
noted that the first cost of the omnibus appears to be 
reckoned at about £760, and that it is taken as being 
out of service for 80 days per annum. Considering 
further that 100 miles per day will probably be run in 
about 14 hours, it follows from these figures that a 
standby of about 50 per cent. of the vehicles in service 
is necessary to keep it up for 16 or 17 hours per day. 
This goes to the capital expenditure on cars and depota 
required for establishing a given service, but does not 
direetly affect the working expenses. 

.Contrasting with this estimate, the auditor of the 
London Power Omnibus Company, in July last, re- 
ported that the total expenses came to 18d. per mile 
run, including a depreciation of 224 per cent. This 
oecurred while the company carried out the mainten- 
ance of the vehicles, and as this work was put upon 
them suddenly by a contractor declining to continue 
a maintenance contract, the expenditure was probably 
augmented by want of preparation for the unexpected 
work. But it also appears that the interrupted con- 
tract was for 44d. per mile run, which compares with 
Mr. Beaumont's 3:85d. for tyre contract, renewals and 
repairs. 

A very careful study of the London conditions was 
made a few months back by Herr Vellguth, of the 
Berlin General Tramway Co., from which he concluded 
that it would be necessary to have about 40 per cent. 
of spare cars, or, say, 21 cars for 15 in service, each ear 
making 29.800 miles per annum, or a total of 620,000 
car miles for the whole stud. On these bases he works 
out the following statement :— 


CAPITAL EXPENDITURE, 


Twenty-one cars at £900 .. £18,900 0 O 
Twenty-one sets of tyres at £127 105, 2,677 10 O 

Depot, еш &c., for 21 cars, at £300 per 
car ... . . s 2а m 6,300 0 о 
£27,877 10 0 
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WORKING EXPENSES, 


Pence per 
car mile. Total. 
General management m 0:48 £1,250 
Driver’s and conductor’s wages ... .. 1:66 4,300 
Supervision ... a 0:14 350 
Petrol... nd i m 2:51 6,500 
Lubricants, lighting, &c. ... 0:58 1,500 
Tyre renewals 2, 2°70 7,000 
Maintenance 2°12 5,500 
Insurance _... em TY si .. O15 375 
Depreciation of cars (207 per annum) ... 1:74 4,500 
Depreciation of buildings, 1:57; on £4,000 0°02 60 
Depreciation of tools, &c., 167; on £1,250 0:08 200 
£31,535 


Total working expenses and depreciation 12:18 


There is a good deal of evidence to show that these 
figures are nearer the present fact than Mr. Beau- 
mont's. That gentleman, in the Paper above quoted, 
says that the average earnings in London exceed 13d. 
per mile run. As 5 per cent. on the capital invested 
requires surplus earnings of only 0:544. per mile, the 
London companies should be making some profits, even 
if Herr Vellguth's estimate of operating costs is correct. 
But this year there are no dividends. The London 
Power Omnibus Company, according to its auditors, 
earned only lld. per mile run, and the general tenor 
of the reports of all the companies is that motor omni- 
buses do not pay. No doubt the cutting of fares has 
much to do with this, and probably the recent average 
earnings are nearer lld. than 134.; but, taken alto- 
gether, the evidence confirms Herr Vellguth's figures 
of, say. 121d. per mile run, as nearer the actual costs 
than Mr. Beaumont's 94d., or the London Power Com- 
pany's 18d. 

Capital charges cannot be disregarded, and the sim- 
plest way of bringing them into account is to assume 
that the capital required is borrowed, and that 4 per 
cent. must be paid for the use of it. This does not 
include a sinking fund, because the assumption is that 
the depreciation charged in working expenses keeps the 
undertaking up to its full original value. Whether the 
4 per cent. is paid as interest on bonds or debentures, 
or dividends on shares, is immaterial for the present 
purpose. Taking £300 per ear for shed room, tools, 
&c., and adding this to Mr. Beaumont's estimate of the 
cost of the cars, the total capital per car in service 18 
about £1,440, and the interest charge 0:484. per mile 
run. Adding this to the 12}d., it may be said that in 
London the working cost per mile run is about 122d. for 
motor omnibuses carrying about 34 passengers. 

There are differences between the conditions in 
London and those in smaller towns and country dis- 
tricts, which must be carefully considered when esti- 
mating probable costs for any particular case. 
London traffie conditions compel frequent stops and 
speed changes, which go to inerease the cost of fuel 
and maintenance. On the other hand, the road sur- 
faces are generally good and gradients easy. Rough 
macadam roads and steep gradients will soon equalise 
the effects of frequent stoppages and speed changes. 
Rents, rates, and waves are all likely to be somewhat 
higher in London than elsewhere. These things must 
be considered for every case, and the best possible 
estimate made. The most difficult item to judge will 
be the cost of maintenance as affected by road surfaces 
and gradients. Ou the average from 12d. to 13d. per 
mile run is a fair first approximation for the purposes 
of considering whether a tramway or an omnibus service 
will best suit a particular case, but it cannot be too 
strongly emphasised that the figures used in this article. 
while approximating to accuracy under certain condi- 
tions, must not be taken as other than illustrative. 

The simplest ease which can present itself for deci- 
sion is that of a definite route. along which a publie 
transport service is evidently required, and along which 
the amount and distribution of the population permits 
of a good estimate of the trathe to be expected. 


The 


The figures already quoted indicate that the cost of 
a motor omnibus service, including capital charges, are 
readily stated at an amount per mile run, and that in 
this amount there are no items dependent upon the 
frequency of the service over a given route. Whether 
a 80-minute or a 8-minute service is run upon a certain 
road, the cost per nile run will not be materially 
affeeted. 

With a tramway service the conditions are very 
different. The capital expenditure upon the track and 
the overhead equipment is little affected by the service 
to be run, excepting as that determines whether a 
single track with turnouts or a double track are neces- 
sary. The depreciation of the rails and overhead work is 
largely independent of the service, and the maintenance 
and depreciation of the paving between the rails has no 
definite relation to the tramway service. The cost of 
the feeder cables is partly proportional to the length of 
route. and partly to the density of the service antici- 
pated. It is, therefore, necessary to divide the annual 
cost of working into two parts, one which is propor- 
tional to the car miles run, and one which is proportional 
to the length of the route run over, and the question is 
whether the annual route charge divided by the car 
miles run over it, when added to the operating expenses 
per car mile, will give a total below the motor omnibus 
cost. Or, put in another way, how many car miles 
must be run per route mile per annum to make the 
total cost per car mile equal the omnibus mile cost. If 
the traffic promises to support a more frequent service 
than that so indicated, the tramway will do the work 
at the lower cost. If the trafhe will not support such 
a service, then the motor omnibus should be put on. 
Where the estimates give a result near the boundary 
line, common prudence will give the omnibus the pre- 
ference, because it can be tried at a much smaller 
capital outlay, which, moreover, is not lost if the trafte 
grows sufficiently to justify the tramway expenditure. 

The operating costs on electric trolley wire tramways 
may be taken very fairly at 64. per car mile. This 
includes that part of the repair and maintenance ex- 
penditure which is proportional to the mileage run, 
including track, overhead equipment, rolling stock, and 
power-house plant. Interest and depreciation upon the 
rolling stock, shed. and power-house, upon the basis 
of a capital expenditure on these items of £1,200, and 
an annual run of 30,000 miles per ear, taken at 8 per 
cent. together, works out to £06 per car per annum, or 
(Отба. per ear mile. Callit 1d. per car mile run. and let 
this cover the similar charges upon the underground 
feeders, which vary with the service run. The total is 
thus "d. per car mile for operating costs. plus the 
interest and depreciation which can be so allocated. 

The ecst of a mile of single track tramway with 
four three-chain turnouts, built in the best manner on 
a concrete substructure, paved with granite setts. 1s 
about £6,500. Overhead equipment, and the excava- 
tion, ducts, and laying of feeders, will add about £2,000 
to the cost. Say that the total capital expenditure is 
£9,000 per mile upon all this roadwork. The annual 
charge for interest will be £360. The annual charges 
for maintenance and depreciation, beyond the expenses 
of current repairs, already included in the mileage 
charge, are most conveniently reckoned as an annuity 
sufficient to renew the rails and paving when worn 
out. The concrete substructure is indestructible: the 
original excavation expenditure is also of permanent 
value. 

The life of rails and granite setts depends very much 
upon the ordinary road traffic. The tramway service 
evidently does not wear out the setts, but the wheels 
of heavy vans and lorries wear tramway rails very 
decidedly. Naturally, the heavier the tramway ser. 
vice the less chance they have to do this. Experience 
Indicates that, barring excepticnal cases, a life of 
15 years may be reckoned on for tramway rails. 
and from 20 to 25 vears for granite setts: but in prac 
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tice, if rails are renewed at the end of 15 years, it 
may be true economy to renew the setts at the same 
lume, and it will be taken that 15 years is the life 
of both rails and setts. The cost of this work, includ- 
ing labour, and allowing for the value of the scrap 
materials, will be about £3,900, of which £1,650 is for 
rails and £2,300 for setts. An annuity of 6 per cent. 
ig rather more than sufficient to provide a given sum 
at the end of 15 years, so the annual charge for depre- 
ciation on the track will be 6 per cent. of £3.900— 
£234. For the overhead work and the feeder ducts. 
&c., 3 per cent. will be ample, because most of the 
overhead work is renewed under the heading of current 
repairs, and the feeder ducts, &c., are of nearly per- 
manent value. The total annual charges upon the 
mile of route thus come to:— 


Interest, 4% on £9,000 ... T өз» ЕЕ .. £360 
Depreciation on track work, 6% on £3,900 ... ss 234 
Depreciation on electrical equipment, 3% on £2,000 60 

Total ... дз з “з M .. £654 


At 5d. per mile run £654 is equal to 31,892 car miles 
per annum, i.e., а service giving 31,392 car miles per 
route mile per annum will bring the total tramway 
cost, including 4 per cent. on the capital employed, 
to ls. per car mile. At 16 hours per day and 340 days 
per annum (figures allowing for the less frequent ser- 
vice on Sundays and at the ends of the day) this is 
equal to a 20-minute service, or 8 cars per hour in 
each direction. This is a very small service for a 
tramway, and the majority of tramway men hold the 
view that a 20-minute service is about the limit at 
which it is worth while to build a line at all. Like 
most general statements, this is only a rough guide 
to particular cases. For evidently there are many places 
where a sleeper track along a roadside waste will serve 
as an interurban line, or for the needs of a rural dis- 
trict, and, short of that, there are towns where granite 
paving and concrete substructure are unnecessary, so 
that less capital expenditure would suffice, and a 
smaller service prove remunerative. But confining 
the question to town services, the figures considered 
indicate that, wherever the traffic prospects warrant 
the building of a tramway, the service can be carried 
on at a lower total cost than with motor omnibuses. 

The single track with four turnouts per mile will 
permit of a five-minute service in each direction, under 
favourable conditions, but as a double track costs less 
than twice-a single track. and is easier to work and 
maintain, it is worth while to lay a double track 
wherever the traffic justifies a service much under 10 
minutes in each direction. 

The comparatively small capital expenditure re- 
quired to establish a motor omnibus service, and its 
elasticity of application to different routes, make it 
extremely useful as a pioneer for the testing of traffic, 
and for feeding tramways and railways from outlying 
districts. This is especially true when the traffic is 
confined to a few hours in the day, or to a few weeks 
or months in the year. There are many places where 
a stud of omnibuses could find fair employment. all 
the year round if shifted from route to route as re- 
quired, where tramways on each route would not 
cover their standing charges. For such work, and for 
replacing the carrier's van on country roads, the motor 
omnibus has no present rival. But whan it comes to 
heavy traffic on town streets the electric tramway 
takes the first place very easily. In the foregoing 
remarks the car mile has been taken as the unit of 
service. This ignores, to the disadvantage of the 
tramway, the difference in carrying capacity of the 
vehicles. There are indications that motor omnibuses 
may become lighter and smaller than those now ‘in 
London use, in which ease the tram-car will show still 
better in the comparison. This difference makes a 


great difference to the cost of carrying a passenger a 
given distance, and therefore to the fares that must 
be charged, and this again reacts. upon the traffic, as 
everyone knows. So that even at equal costs per car 
mile, a tramway could charge lower fares, and would 
attract more passengers than the motor omnibus; and 
as the cost of the tram-car mile falls off rapidly with 
augmented services, the omnibus is left at a rapidly 
increasing disadvantage where there is ample traffic, 
and competition in fares arises. This has been 
abundantly proved by experience. There is no large 
provincial town with an electric tramway service, in 
which motor omnibuses compete successfully upon the 
same routes. The same thing is true of London; 
hence the appeals of the omnibus companies to the 
L.C.C. to raise the tramway fares and let the com- 
panies live. That is, the cost of the cheaper service 
is to be raised artificially, to the passenger, to protect 
the dearer one. 

There are some other considerations of great public 
importance, to which only brief allusion is possible, 
although they have a material bearing upon the rela- 
tive total costs of the two services. Tramways are 
rated upon their track, and the rates so paid are part 
of the running costs, although the assessment is made 
in such a form that it is in effect a tax on the net 
income. Tramways maintain not only the rails upon 
whieh they run, but the paving between the rails, 
and a margin, generally 18 in. wide, on either side, 
which is worn by other vehicles, including motor 
ommibuses. "Therefore the tramway passenger, as 
such, pays a contribution to the rates, and relieves the 
ratepaver of the repair of an appreciable slice of the 
road surface. The omnibus passenger, on the other 
hand, helps to wear down the road surface maintained 
by the ratepayers, and pays to the rates only a minute 
fraction represented by the rating of the depóts and 
offices. It is clear that to this extent the omnibuses 
are “on the rates," and that, in reckoning the full 
relative costs of the two services, the tramways 
should be credited and the omnibuses debited accord- 
ingly. The road-wear is serious on macadam; what 
it amounts to on granite, wood, or asphalte no one 
seems to know. but it is probably not so severe as 
horse traffic, weight for weight, and speed for speed. 

As regards utilisation of the street surface, a double 
line of tramway occupies a width of about 17 feet over 
passing cars. It has a carrying capacity of ‘at least 
12,000 passengers in each direction per hour. No 
vehicles not confined to definite tracks can possibly 
handle such a traffic with only equal occupation of 
street space. If the tramway service now carried on 
across Westminster Bridge were superseded by motor 
omnibuses, there would have to be, to start with, double 
the number of vehicles, and it is doubtful whether the 
whole bridge would be wide enough for them—especi- 
ally on a greasy day. This question of best utilisation 
of street surface is a very important one economically. 
especially in London, as a little study of the estimates 
for street improvements put before the Royal Commis- 
sion on London Traffic will convince anyone. A double 
line of tramways along the Strand and Fleet Street 
would carry all the present omnibus passengers, and 
the thoroughfare would then seem comparatively quiet 
and empty. 

There are other points affecting the comfort and 
safety of the general public, which it is very hard to 
value, but which are by no means valueless. It must 
suffice to mention the noise, smell, dust, and skidding 
effects of motor omnibuses, as we know them now, and 
the tales of depreciation of house property upon some 
of the London routes. Most of these drawbacks may 
be expeeted to vield to time, skill, and experience. 
But until we can economically build and maintain a 
road surface and obtain a tyre material so suited to it 
that the tractive resistance between them is approxi- 
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mately that of a steel tyre on a steel rail, and can also 
prevent skidding between them, it does not seem that 
the tramway can be economieally superseded by the 
motor omnibus for ordinary urban service. 

It should not be necessary to add that this article is 
inspired by no hostility to motor omnibuses ; only there 
are people who misunderstand the plainest expositions 
of fact. The motor omnibus, even as it is, has spheres 
of great usefulness open to it, and it should be a good 
service to those directly interested in its development 
to point out the present economical limits of those 
spheres. 


BILLS IN PARLIAMENT, 1907 


HE following has been compiled from official 

sources, and shows at a glance the fate of all 
Bills of electrical interest which were introduced in 
Parliament for the session just concluded. "Where 
not otherwise stated, the Bills received Royal 
Assent:— 


PRIVATE BILLS. 


Aberdeen Corporation Electricity. | 

Administrative County of London & District Electric. Power 
(withdrawn). 

Birmingham Corporation Tramways (not passed). 

Brighouse Corporation. | 

Cavehii & Whitewell Tramways (withdrawn). 

Central London Railway. 

Channel ‘funnel (withdrawn). 

Coventry Corporation. 

Electric Supply Corporation. 

Folkestone, Sandgate & Hythe Tramways. 

Glasgow Corporation. 

Great Northern & City Railway. 

King’s Norton & Northfield Urban District Council. 

Kingston-upon-Hull Corporation. 

London & North-Western Railway. 

London County Council Electric Supply (not passed). 

London County Council Tramways and Improvements. 

London Electric Power (withdrawn). 

London Electric Supply (withdrawn). 

London United Tramways. 

Lower Thames Tunnel Railways (withdrawn). 

Manchester Corporation Tramways. 

Middlesbrough Corporation. 

Middlesbrough, Stockton-on-Tees 

North-East London Railway. 

North Metropolitan Electric Power Supply. 

Oxford & District Tramways. 

Rawtenstall Corporation. 

Richmond (Surrey) Electricity Supply. 

Sheffield Corporation. 

Somerset Electric Power (withdrawn). 

Sunderland Corporation. 

Watford & Edgware Railway. 

West Riding Tramways. 

West Yorkshire Tramways. 

York & District Tramways (withdrawn). 


OTHER BILLS. 
Expiring Laws Continuance (including Light Railways Act). 
Patents & Designs. 
Patents & Designs (Consolidation). 
Telegraph (Money). 


& Thornaby Tramways. 


ELECTRIC LIGHTING PROVISIONAL ORDERS 
CONFIRMED. 


The Board of Trade granted electric lighting Pro- 
visional Orders, which were confirmed by Parliament 
as follows :— 


Electric Lighting Provisional Order Confirmation Bill, No. 1.— 
Aston Manor (Extension), Chesham (Amendment), Hipperholme 
(Amendment), Lytham, Newark (Amendment), Penrith (Amend- 
ment). Pontefract, Stockport (Amendment). 

Electric Liqhting Prorisional Order Confirmation Bill, No. 2.— 
Cork (Rural). | 
_ Electric Lighting Provisional Order Confirmation Bill, No, 3.— 
Castleford, Egham, Formby, Grimsby (Extension), Liversedge, 
Maldens and Coombe, Mansfield (Extension to Mansfield Wood- 
house), Paignton, Selby, and Stoke-upon-Trent ( Extension). 

Electric Lighting Provisional Order Confirmation Bill, No. 4.— 
Arbroath. 

Electric Lighting Provisional Order Confirmation Bill, No. 5.— 
Minehead & Dunster, Rhymney Valley, St. Albans & District. 


Orders were refused in the following cases :—Henley-on- 
Thames (Mutual Electricity Supply Co.), Bermondsey (Borough 
Council in respect of area already supplied by a company), 
Falkirk, Grangemouth, Denny, &c. (Scottish Central Electric 
Power Co.). 

Applications in respect of Orders for Burnham (Somerset), 
Chesham, Govan (Extension), Hindley, Rawtenstall, and Worsley 
were not proceeded with by the promoters. An application by 
the Birmingham & Midland Tramways Co. in respect of Smeth- 
wick is still under consideration. 


TRAMWAY PROVISIONAL ORDERS. 


The Board of Trade granted the following Tramway 
Provisional Orders, and they have been confirmed by 
Parliament : — 


Audenshaw Urban District. Council. 
Huddersfield Corporation. 

Leeds Corporation. 

Taunton Electric Traction Co. 
West Ham Corporation. 


CEMENT INSULATED TROLLEY HANGERS 


CCORDING to the Canadian Electrical News, Mr. 
1 \ 5. Н. Anderson, chief electrician ot the Pacific 
Electric Railway, Los Angeles, has been experimenting 
with a novel type of insulated hanger for trolley construction. 
The variation from the present type of hanger consists in the 
use of Portland cement as an insulating compound. The out. 
side or shell of the new type of hanger will not differ from the 
design now generally adopted. The interior stud, however. 
which supports the ear will be made in a die in the form of 
a spool with the threaded portion as an extension trom the 
face of one end. This spool-shaped piece will be centred in 
the shell and the interior of the shell then filled with 
Portland cement. Insulation will be provided by covering the 
stud with two or three coats of enamel baked on so that it 
will be unaffected by water. The cement which will replace 
the usual insulating material will therefore not be called upon 
to act as a dielectric, but only to perform the mechanical duty 
of retaining the hanger bolt in the position in the centre of 
the shell It is expected that this method of construction will 
effect a saving in first cost. 


Electric Light and Burglars.—The Chief of the Chicago 
Police recently made a statement to the effect that a lamp con- 
stantly burning in a house is the best protection against 
burglars. The Chicago electricity supply companies are now 
advertising this statement, and recommending the use of the 
turn-down type of lamp for this purpose. 


Unusual Electrical Fatality —7he Electrical World, of New 
York, reports that a peculiar kind of fatal accident is reported 
from Mineola, L.I., where on August Ist George Wesener, 
employed by the New York & New Jersey Telephone Company, 
was killed instantly. The case was remarkable in that the 
current was carried to him by a measuring tape made of linen or 
cotton and coated with a sort of shellac. There was no metal on 
the tape. Wesener was assisting a man who was making some 
measurements in connection with alterations in a pole line. He 
had one end of the tape, and a man ascended the pole with the 
other. When the measurements had been taken, the man aloft 
let go of the tape, and it struck the high-tension wires used to 
carry energy to the Glen Crove trolley line at 12.000 volts. 
Wesener was in the act of winding up the tape, and as the 
other end of the nne slid along the wire he stiffened out and 
fell. He was dead when a physician arrived from the Nassau 
Hospital. If correctly reported, the case is certainly remarkable. 


Electricity and Workmen in Mines.—On August 29th, at the 
Houghton-le-Spring Police Court, a miner named W. Job was 
charged with a breach of the Mines Act at the Dorothea Pit, 
Philadelphia, in June last. The Lambton Collieries, Ltd., prose- 
cuted, and it appeared that in this pit there was an installation 
of electrical coal-cutters. Defendant had charge of one of the 
machines, and on the date named, the supply of current having 
failed, the defendant opened the switch-box, removed a shield 
which covered the terminals, and introduced a piece of wire. 
A short-circuit and flare-up resulted, and it was a marvel that 
an explosion was not caused thereby. The incident was not 
found out until the defendant had left the colliery. The collierv 
manager gave evidence, and said that a serious explosion might 
have been caused, as they had been troubled with fire-damp in 
that mine, and had recently been compelled to withdraw the men 
from that particular place. Defendant pleaded that he had 
erred in ignorance, but was fined 20s. and costs. 
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MODERNISING A POWER STATION IN BROOKLYN 


N 1905 the engineers of the Edison Electric Illuminating 
| Company, of Brooklyn, were confronted with the problem 
asto the best method of rapidly increasing the generating capa- 
city of their system with as little disturbance as might be to 
operating conditions. The Electrical World, of New York, gives 
the following particulars of how the situation was met, particu- 
larly as regards the new condensing apparatus and coal-handling 
machinery. 

The station, situated at the foot of Gold Street on the East 
River. as it existed until January, 1906, consisted of a boiler 
house and operating room facing the river, the building being of 
substantial steel and brick construction. The boiler house occu- 
pied a rectangular space 60 ft. bv 160 ft., and the generating 
room was 100 ft. by 210 ft., the two being separated by a divi- 
sion wall. A plot of ground behind the station extended the full 
width of the property behind John Sreet, an area of 32,000 
sq. ft. 

In the operating room there were four 1,000-h.p. horizontal 
cross-compound Allis-Chalmers engines, driving 750-kw., 25-сус]е, 
6.000-voit generators. Space had been provided and foundations 
up to the basement floor built for two units of 1,5C0-kw. capa- 
сиу. but these had never been installed. The ultimate output of 
the station as it stood would, therefore, have been limited to 
6.000 kilowatts. 

In the boiler house there were installed six Stirling boilers of 
900 h.p. each, with space for ten more of the same size. The 
coal bunker over the boiler house gave a storage capacity of, 
approximately, 4,000 tons, and was in first-class condition, but 
the old coal-conveying machinery on the dock was entirely in- 
adequate for the needs of the new station. 

In considering the possibilities of the situation, it was found, 
on laying out a general design, that the property coul! best be 
utilised for the development of a rated capacity of 69.C00 
kilowatts in turbo-generators, divided into eight units ot 7.520 
kilowatts capacity each. As the new machines are to be puaran- 
teed for a continuous overload of 25 per cent. above rating and 
à maximum capacity of 50 per cent. above normal for two hours, 
the capacity of the completed station at the peak will reach a 
total of 92.000 kilowatts. The space in the old boiler house 
originally intended for the ten additional 500-h.p. Stirling boilers 
could be made to accommodate ten boilers of 750 h.p., specially 
designed because of the limited room, and when the steam 
consumption in the operating room had exceeded the possible 
supply from this building, the John Street area would be avail- 
able for the construction of a new boiler house with 64 boilers of 
650 h.p. each. and with bunker capacity for 15.000 tons of coal. 

The first step in carrying out the plan was to construct con- 
densing intake and discharge tunnels of sufficient: capacity to 
supply the demand of the larger units, and as it was necessary 
to keep the old generators in commission over the winter peak 
of 1905.6. as soon as the contract for the tunnels was let, the 
engines were connected to run non-condensing, and excavations 
for the tunnels began immediately. The old coal-conveying 
machinery was next dismantled, and to afford adequate founda- 
tions for the massive new structure and machinery, the old dock 
and pier were entirely rebuilt. 

It was not until January Ist, 1926, that it was possible to dis- 
pense with any one of the old generators in the operating room, 
and it was, therefore, not until this date that it was possible 
to dismantle the two engines which had to be removed betore 
the foundations for the first turbine conld be built. In drawing 
up the plans for the installation of the turbines, it immediately 
proved necessary to increase the basement head room for the 
condensing apparatus and to increase the height of the crane 
above the engine room floor, as with the old equipment it would 
have been impossible to remove the cvlinder covers of the tur- 
bines. Room was also needed for electrical auxiliaries апа for 
the construction of masonry, high-tension switch and bus com- 
partments, and modern, distant control switchboard apparatus. 
To meet these various requirements, it was decided to raise the 
operating room floor of the whole station 65 ft.. to raise the roof 
of the operating room 18 ft., and to construct along the entire 


= 
length of the station two mezzanine galleries for the electrical 


apparatus and for the station offices. The old 25-ton crane span- 
ning the full width of the station was removed and new crane 
runways built 18 ft. higher for a 50-ton crane spanning the area 
between the mezzanine galleries and the boiler house division 
wall. The columns supporting the mezzanine galleries and the 
crane runways on that side would be heavily loaded. and it was 
necessary to provide adequate foundation for these without new 
piling, which would have been very dithcult to place while the 
condensing tunnel construction was under way. It was found 
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that along the line of the new columns there were numbers of old 
piles, irregularly spaced but still in good condition, some under 
old floor columns and others supporting the old engine founda- 
tions. To take full advantage of these, a girder of reinforced 
concrete was constructed 7 ft. square in section and continuous 
throughout the length of the building, the bottom resting on the 
piles, and the top being level with the basement floor. On this 
structure the columns' bases were set, and the loading of the 
columns thus distributed over a wide area. The absence of 
settlement has justified the confidence of the engineers in this 
solution of the problem. Fig. 1, p. 564, is a sectional elevation 
of the complete station. 

As the station roof was of the wood, tar, and gravel type, 
with monitor above, the whole supported by 1CO-ft. span steel 
tiusses, it was necessary to remove the entire root, to raise 
the trusses one by one. and after the building columns had been 
lengthened to support the trusses in their new position, and to re- 
place the roof with new covering. The fact that this work was 
started on January 1st. ап 1 that. notwitnstanding continuous bad 
weather, a long strike of the iron workers and other serious 
difficulties, the first turbine was delivering energy to the system 
under the new roof on July 16th, will indicate the rate at which 
the construction was carried on. 

The first units to be purchased were two horizontal turbo- 
generators—-one of 5,000 kilowatt capacity and one of 7,500 kilo- 
watt capacity. While the alterations to the station structure 
were proceeding, reinforced concrete foundations on piling for 
the two turbines and their auxiliaries were constructed, and the 
condensing tunnels with intake and discharge wells at each tur- 
bine completed. On June 23rd, 1996. the auxiliaries for the 
Allis-Chambers turbine were started for the first time, and on 
July 16th, the turbine was delivering energy to the system 
through temporary connections to the old switchboard, which 
had been left intact on a part of the old floor. In August the 
installation of the Westinghouse turbine was completed, this also 
being connected temporarily to the old switchboard, with the 
addition of brick-compartment, oil switches, and other apparatus 
necessary to handle the increased load. A third turbine. of the 
Allis-Chalmers type. will be installed during the coming summer, 
this unit to be ot 6,000 kilowatts capacity and equipped with 
Worthington condensing apparatus. 

The position of the Gold Street Station, situated as it is Just 
beyond a bend in the river. makes it very dificult to handle light 
river craft at the pier, on account of the swiftness of the tides 
which sweep through the narrow channel at this point. ln 
designing the dock and bulkhead, it was necessary to provide a 
structure which would withstand the thrust of heavily Inden coal 
barges, aftord protection for the condensing water screen well, 
and also furnish a stable foundation for the coal and ash handling 
towers. After the piling and timber of the old dock had been 
cleared away. the whole area between the building and bulkhead 
line was repile l on 3-ft. centres. the piles being then cut off 
at mean low water, capped: with 12 by 12 timbers. and а plat- 
form of the same thickness lail over the whole. On this plat- 
form were built the concrete foundations for the steel structure 
of the coal towers. Along the front of the dock and stiffened 
by the column foundations at right angles te it. a girder of 
reinforced concrete 8 ft. wide and the full depth from platform 
to pier level was constructed to prevent damage from the barges. 


COAL AND ASH HANDLING MACHINERY. 


The coal and ash handling machinery is housed in a structure 
of steel and concrete, Which rises above the foundations to a 
height of 160 ft. and occupies a large portion of the dock. 
The structure consists of a concrete-lined ash pocket. of 1.290 
cubic vards capacity with two coal hoisting towers and a floor 
between which is connected with and forms a continuation of the 
monitor over the boiler house. This monitor at the tine the 
other extensive alterations were made was widened and its 
height increased to provide for a double track cable road. 

Each coal tower is fitted with Mead-Morrison standard equip- 
ment, the hoisting machinery consisting of combined bucket and 
trolley engines, self-contained in one frame. Опе and one- 
quarter ton buckets deliver the coal into an outside receiving 
hopper, from which it flows through the crusher into a second 
hopper, which delivers it directly into 3-ton cars running on the 
double-track cabie svstem at the level of the boiler house moni- 
tor. The cable car travels to any desired point over the 
bunkers, where the coal is dumped and the car returned on the 
other track. An elevation of the equipment is shown in Fig. 2. 

The bottom of the bunkers consisted formerly of buckled 
steel plates, but it was found that these showed noticeable 
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corrosion from the acid in the coal, making it necessary to line 
the bunker with concrete throughout. As the sides of the bunker 
were very steep, a means had to be found of holding the concrete 
in place against the smooth plates. A few rivets were cut out 
along the edges of each plate, and L-shaped bolts tapped in over 
the expanded metal, the hook of the bolt holding the reinforce- 
ment in place. Washers were inserted under the mesh to bring it 
to the desired position in the lining. As cinder concrete was 
used for the lining and a good size mesh for the reinforcement, 
it was not difficult to make a thoroughly substantial and lasting 
job. 
At one end of the bunker and partitioning off about one- 
quarter of its capacity for the storage of soft coal, a bulkhead 
of steel beams was constructed, this also being covered on both 
sides with concrete. 

On account of the narrow firing aisle in the old boiler house 
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CONDENSING EQUIPMENT. 
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The condensing equipment consists first of two concrete tunnels 
one above the other, approximately 8 ft. in diameter and of 
horseshoe section, which extend from the end of the building 
through the centre of the operating room to the river. The 
bottom of the intake is 21 ft. 6 in. below the basement floor 
level, and approximately 13 ft. below mean low water. A wall 
of concrete 2 ft. in thickness separates the intake discharge from 
the tunnel, the bottom of the latter being 3 ft. below mean low 
water. Around both tunnels the concrete is not less than 2 ft. 


in thickness at any point, and is reinforced throughout. The 
suction wells are brought out at the side of the structure, the 
bottom of the well being level with the bottom of the tunnel. 
The wells are 3ft. 6 iu. in diameter, and the top is flush with 
the basement floor. 


The discharge connections are »n the oppo- 
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Fic. 1.—Cross-SecriunaL ELEVATION OF GOLD STREET STATION, WITH FORMER ARRANGEMENT INDICATED. 


caused by the installation of the larger boilers, it was not pos- 
sible to deliver the coal by means of coal down-takes at the side 
of each boiler. It was also desired to mix a certain amount of 
soft coal with the anthracite screenings during the peak of the 
load. -A means of accomplishing this which afforded ample 
operating room to the firemen, and which left the aisle free for 
boiler repairs, was found in an electrically operated hopper travel- 
ling on a runway through the entire length of the boiler room 
aisle. ‘This hopper, controlled from a convenient platform on 
the carriage, receives coal from gated chutes under either 
hard or soft coal bunkers and delivers this in any combination 
desired in front of the boilers. As this device can deliver in 
ten minutes the coal consumed in an hour, it serves its purpose 
thoroughly without being in the way of the firemen. 

The ashes from the hoppers under the individual boilers are 
delivered into cars operating on ash tracks in the boiler house 
basement. The cars are pushed out to an ash-receiving hopper 
on the dock, and a conveyor of the endless McCaslin overlapping 
bucket type carries them up into the ash pocket, the buckets 
returning empty to the receiving hopper. On the river side, the 
ash pocket is equipped with six gated chutes for loading the 
ashes into scows, the chutes being hinged just below the gates so 
that they may be lifted to clear any interferences with cabin 
housings or other like projections on the barges at high tide. 
Both gates and chutes are operated from a platform extending 
the length of the pocket above them. In addition to the above, 
there is a large chute at the bottom of the ash bucket for emer- 
gency use to deliver ashes to trucks on the dock below. 


site side of the tunnel from the intake wells and are constructed 
of cast-iron pipe one inch in thickness, 2 ft. 6 in. in diameter, 
and ending at the bottom with a long sweep elbow meeting the 
side of the discharge tunnel at an angle of 45 degrees, the 
water being discharged in the direction of the line of tlow. The 
top of the discharge pipe extends one foot above tne basement 
floor level, and finishes with a flange for connection to the dis- 
charge piping from the condenser. Both intake and discharge 
openings are 30 ft. apart, the turbines being therefore set on 
approximately 30-ft. centres. 

Both the condensing tunnels, shown in Fig. 1, extend through 
the foundation of the north wall of the station and under the 
pier. the intake tunnel ending at the screen well some 20 ft. 
inside the bulkhead line and the discharge being diverted to the 
side, spilling between the concrete foundation at the end of the 
ash pocket and the screen well casting. The screen well consists 
of a heavy casting in three sections 10 ft. in diameter, and 
approximately 30 ft. deep over all. The bottom section rests on 
piles and has two openings 6 ft. in diameter blanked off at pre- 
sent, but intended for extensions of the same size out to the 
pierhead line when the volume of discharge water becomes great 
enough to affect the temperature of the intake. The middle sec- 
tion has two openings, 8 ft. in diameter, one of which fits into 
the neck of the intake tunnel, the connection being packed 
with burlap for a depth of 2 ft. Inside the casting and against 
this opening are fitted the screens, space being provided for 
two, sc that in changing for cleaning purposes, the second can 
be Cropped in place before the first is lifted. The other opening 
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is langed, and at present is left open for the condensing water, 
the intention being to blank this off when the lower connections 
are extended. The upper section carries the guides for the 
screens and extends up to the deck of the pier. Openings are 
provided in the deck for removing the screens, and when not in 
use these are covered with cast-iron floor plates. The screens 
are easily handled by chain block and gear hung írom the steel 
work of the coal tower structure above. 

The condensing apparatus for the first turbine, the Allis- 
Chalmers unit, was manufactured by Henry R. Worthington, the 
specification requiring a vacuum of 28 in. at the steam nozzle 
of the condenser with condensing water at 70° F. The con- 
denser is cylindrical in form with hot well attached to the 
bottom of the condenser shell, and contains 18,800 sq. ft. 
of cooling surface. The steam enters the top of the condenser, 
the non-condensible vapours being removed by the air-pump 
from the top of the hot well; the condensing water enters the 
condenser at the bottom and leaves the other end at the top, 
the condenser, therefore, being of the counter-current type. 
The circulating pump is of the volute type, having side suction 
and enclosed vane impeller, motor-driven by a 200-h.p. direct- 
current motor. The air-pump is of the well known Worthington 
centre crank type, the vacuum cylinder being provided with 
water jackets and the discharge valves so connected so as to be 
adjustable when the unit is running. The wet vacuum pump 
is of the horizontal two-stage centrifugal type, driven by a 
3C-h.p. direct-current motor. The turbine is connected to the 
condenser through an expansion joint of special design, adapted 
to the short distance of 12 in. between the flange of the 
exhaust nozzle on turbine, and that of the condenser, as shown 
in Fig. 3. This expansion joint consists of two separate cast- 
iron flanges, connected by means of an annular copper ring 
so bent and riveted to the flanges as to occupy the least possible 
space. The atmospheric discharge is taken from the top of the 
condenser from two 24-in. openings, each of which is fitted with 
a 24-in. angle atmospheric relief valve. The atmospheric ex- 
haust piping leads directly down to an exhaust tunnel extend- 
ing the full length of the building, with risers at each end 
extending above the roof. This construction removes a mass of 
exhaust piping of large size from the basement of the operating 
room, thus leaving this space free for. other piping to which 
frequent access is necessary. 

The condensing equipment for the second turbine, the 7.500- 
kw. Westinghouse machine, was furnished by the Alberger 
Condenser Company, under practically the same specifications as 
for the first. The condenser for this unit is rectangular in 
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form, the three passes being horizontal instead of vertical, and 
contains 25,000 square feet of cooling surface. This condenser 
18 also of the counter-current type. The circulating pump is 
of the centrifugal type, motor-driven, with double Siamese 
balanced suction, thus avoiding end thrust of the shaft. The 
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dry vacuum pump is of the horizontal pattern, having steam 
and vacuum cylinders mounted on common bed plate, the steam 
cylinder being between the vacuum cylinder and the shaft. The 
wet vacuum pump for this condenser is also of the two-stage 
centrifugal type, motor-driven. 

The third turbine, a 6,000-kw. Allis-Chalmers unit, to be in- 
stalled during the coming summer, will be equipped with 
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Fic. 3.—DETAILS or Expansion JOINT. 


Worthington apparatus similar to that for the first turbine. 
The heads of the condenser, however, will be of increased depth 
over that of the 5,000-kw. unit, and the circulating pump will 
be steam-driven by a Fleming horizontal engine. The wet 
vacuum pump will be of the same type as those of the other 
two units, but will be driven by a Kerr steam turbine at 1.200 
r.p.m. The foundation for this turbine and its auxiliaries 
has already been built, and the turbine will be in operation in 
September’ for the autumn load. 


WIRELESS TELEGRAPHY NOTES 


Ir is stated that Sir Wilfrid Laurier, the Canadian Premier, 
has now intervened in the dispute between the Acting Minister of 
Marine and the Marconi Wireless Telegraph Co. It was argued 
that no company should have a monopoly of wireless telegraphy 
in Canada. He has advised the company provisionally to accept 
the licence now offered, on the oe that this would 
not prejudice them in applying for licences of a different kind. 
The Government, he declared, would carry out its contracts with 
the company. He also announced that the Government was 
ready to grant a fiat for a hearing of the matters at issue before 
the Courts. After consideration, the company, it is reported, 
will meet the Government's reasonable views as far as possible, 
but cannot agree to any conditions adversely affecting their 
patents or contracts. 


Mr. J. T. MACPHERSON, one of the members of the 
Committee of the House of Commons which considered 
the Radiotelegraphic Convention of 1906, has written a long 
letter to The Timex explaining why he was forced to vote 
against the ratification. He states that at the first meeting 
he was led to study the constitution of the Committee. and, 
remembering Mr. Buxton's speech, was somewhat surprised to 
find that he. who had to all intents and purposes prejudged 
the position, was a member of the Committee. When he saw 
that Mr. Lambert. another member of the oGvernment, was 
also a member of the Committee. a suspicion crossed his mind 
as to whether the (Committee had a buna-fide object in view or 
whether it was simply appointed for the purpose of supportinz 
the conclusions arrived at by our delegates at the Berlin Con- 
ference. Passing on to the evidence laid before the Committee., 
Mr. Macpherson confesses that he was mystified between the 
different experts. At first it seemed as if the whole desire of 
one expert was to confute the statements made by some other 
expert at previous meetings of the Committee; and he really 
got no practical guidance until Mr. Marconi was examined by 
the (Committee. His evidence was clear and definite. and 
when Mr. Marconi stated that “it was his desire for the 
Post Office to license any system of wireless telegraphy in this 
country and to permit stations to be erected in all parts of the 


366 — ELECTRICAL ENGINEERING 


SEPT. 5, 1907. 


a sa ee a natin a a eS SS SS SS SS ee 
eee ee eee eee 


country, so that the best system would come to the top," he 
without doubt supported his conclusions in such a manner as 
no other witness even approached. Mr. Marconi’s conclusion 
was that in the present state of wireless telegraphy it would 
be absolute folly to place it within the confines of rules and 
regulations of an international character, as by so doing pro- 
gress would be stayed, further invention would be hindered, 
and our newest science would practically be crippled .at its 
birth. That was his first real guidance upon this great subject. 
Mr. Macpherson tten deals with the question of compensation 
to the Marconi Co. in the event of injury by the ratification of 
the Convention. He compares the terms of the Committee to 
those offered tramway companies when taken over by a muni- 
cipality, and characterises them as an insult. In conclusion, he 
states that from evidence which he has obtained from military 
men of good standing in the British Army, and from further 
evidence which he has obtained from operators of wireless tele- 
graphy, from the evidence laid before the Committee by Mr. 
Marconi, he has no hesitation in saying that his action. was 
correct. 

REUTER reports that the Second Commission at the Hague 
Conference has had under discussion the question of neutral 
States and their subjects. Article 3 has for its object to pre- 
vent belligerents from installing on neutral territory wireless 
telegraphy stations, or other apparatus to be used as a means 
of communication, or to make use of апу such installation 
established by them on the territory of a neutral State before 
the outbreak of hostilities. Article 8 declares that a neutral 
State is not bound to forbid or restrict the use by belligerents 
of telegraphic or telephonic cables. lt was announced that 
Great Britain reserved her decision on Articles 5 and 8. 

Тнк Admiralty have given orders that all destroyers are to 
be installed with wireless telegraphy, and at least 80 boats 
are to be taken in hand at the dockyards. Destroyers building 
are to be equipped with the wireless system. 


THE U.S.A. War and Navy Departments are extending their 
system of wireless telegraphy, and have just completed arrange- 
ments for improving the communications in Alaska by the 
erection of additional stations. The battleship Kansas is to be 
fitted with apparatus having a sending radius of 500 miles, and 
Seattle and San Francisco are to be similarly equipped. The 
whole of the Pacific battleship fleet is being equipped with 
wireless telephone apparatus, which, it is expected, will always 
be serviceable for distances up to five miles. 


A CIRCULAR letter just issued states that the Admiralty 
have approved the establishment of a separate branch for 
conducting wireless telegraphy in his Majesty’s Fleet. This 
branch will be exclusively for wireless telegraphy duties, and 
will be quite distinct. from the visual signalling branch. It will 
work under the torpedo otlicer in the wireless room, and with 
the electrical party when not required. in the wireless room. 
The ratings composing the wireless branch will be of the seaman 
class, their titles and рау per diem being as follows :—Boy 
telegraphist, 74. ; ordinary telegraphist, ls. 54. ; telegraphist, 
1s. lld.: leading telegraphist, 25. 14. : petty оћсег, ôs., and 
after six years 5s. 6d.: chief petty officer, os. 10d.. and after 
three vears 4s. 2d., and after six years 45. 6d. Ultimately а 
limited number of warrant officers. commissioned warrant 
officers, and lieutenants wil) be promoted from the telegraphists. 
ratings. As a consequence of the separation of wireless 
operators from the ordinary signal ratings the complement of 
the latter 15 to be reduced in all ships. Four telegraphists are 
to be allowed to all cruisers, scouts, and flagships. and three to 
all battleships other than tlagships. One petty officer tele- 
graphist 15 to be allowed to every destrover fitted with wireless 
apparatus except the Swift, which will carry а telegraphist as 
well as the petty otticer. It is ultimately intended to allow 
one warrant ofticer for wireless telegraphy duties to the senior 
fHagship of the Channel, Atlantic, Mediterranean, and China 
Fleets. All other Насѕһірѕ will carry one chief petty ofticer 
telegraphist. А pro rata reduction will be made in the signal 
ratings of these ships. Changes in complement are to be effected 
gradually as men become available. In order to place the tele- 
graphist. branch on a proper footing. 192 veomen and leading 
signalmen are to be allowed to turn over to it as volunteers. as 
also are about 100 able seamen and marines. Tt is intended 
ultimately to fill the telegraph branch wholly from boys entered 
in the training ships in the ordinary wav. The new regulations 
affecting the wireless telegraphy branch take effect: from October 
lst next. | 


SINGLE-PHASE FIFTEEN-CYCLE LOCOMOTIVE 


N the course of a paper dealing with relative merits of 25. 

cycle and 15-cvele working read. betore the Majara Con- 
vention of the American Institute of Electrical Engineers, Mr. 
N. W. Storer described an 11.000-volt 15-cyele locomotive built 
hy the Westinghouse Electric & Manufacturing Co. for the 
Pennsylvania Railroad. 

The locomotive is of the articulated type. each half of which 
has two pairs of drivers and a four-wheel truck similar to the 


standard American type of steam locomotive, the two halves 
being coupled back to back. The drivers are 72 in. in diameter, 
with 7 ft. 6 in. between centres of axles. On each axle is 
mounted a gearless motor having a nominal rating of 500 
horse-power and a continuous capacity with forced ventilation 
of about 375 horse-power. The motors, weighing approxi- 
mately 19,500 lbs., are spring-.supported. mounted, and con- 
nected to the drivers in exactly the same way as the motors on 
the single-phase locomotive for the New York, New Haven & 
Hartford Railroad. The frame of the locomotive is of the 
standard steam-locomotive type placed outside of the wheels. 
It is of cast-steel connected at the front and rear and at three 
places between the ends by heavy cast.steel girders. The truck, 
which is of the standard steam-locomotive pattern, has 36-in. 
wheels, with a wheel.base of 6 ft. 2 in. 

The electrical and other equipment in the cab is mounted on 
a raised platform which is about 2 ft. above the floor-line and 
occupies the middle of the cab, allowing for a passage-way on 
either side. There are numerous windows along the sides of 
the cab which afford excellent light for the inspection ої the 
apparatus. The equipment is extremely simple and accessible. 
The main transformer, which is designed for 11,000 volts, 18 
mounted above the trucks with the top just below the 


platform in the cab. Directly above the transformer is 
placed the  electropneumatic switch-group to which the 
various taps in the transformer are carried. Behind 


this switeh-group are the preventive coils used in pass- 
ing from step to step on the transformer, and from 
these preventive coils runs a single lead to the reverser switch- 
group, which is placed directly above the main motor. On this 
raised platform are also placed the motor-driven air-con- 
pressor, the motor-driven blower for furnishing air for ventila- 
tion of the motors and transformer, and the high-pressure 
air reservoirs. Suspended from the structural work between 
the platform and the Z-bars in the roof of the cab are the oil 
circuit breaker in the hich-tension circuit leading to the trans- 
former, the small switches used in connection with the auxiliary 
motors, and the 20-volt battery, which is used for operating 
the valve-magnets in the controller. The high. tension current 
is collected trom the cverhead wire by the standard type of 
pantagraph trolley. It will be noted that on account of the 
large drivers and the comparatively high position of the ap- 
paratus in the cab the centre of gravity of the locomotive 
is higher than usual m electric locomotives. The riding quali- 
ties of the locomotive are exceptionally good. The weight ot 
the locomotive, as stated, is 140 tons, there being 50,000 lbs. 
on each driving axle, and 40,000 Ibs. on each truck. 

According to the Electrical World (New York). the locomotive 
has been developed hy the Westinghouse interests in conjunc- 
tion with the Pennsylvania Railroad, under Mr. George Gibbs, 
chief engineer of electric traction, according to the programme 
laid out by the late President Cassatt, and is the third loco- 
motive built under that arrangement. The first locomotive, 
which was designated as No. 10,001, was of the geared, direct- 
current type. The second, known as 10,002, was of the 
gearless, direct-current type. Both of these locomotives were 
placed in service on the Atlantic Avenue improvement of the 
Long Island Railroad: each is driven by four 350-h.p. motors, 
and weighs about 100 tons. The mechanical parts of these two 
locomotives were constructed at the Altoona shops of the 
Pennsylvania Railroad, but the electrical equipment was supplied 
by the Westinghouse Co. 

Locomotive No. 10,005, which is described above, has been 
produced as a result of a systematic investigation involving 
elaborate tests that have been prosecuted for several years. 
Its design is such as to render it especially suited for the 
severe service in connection with the New York terminal 
operation of the Pennsylvania Railroad. The duty required 
will be appreciated when it is known that grades of 2 per 
cent. are encountered, and vet high speeds must be attained. 
On the test tracks at Pittsburg, which are about five miles 
long. and in reality à succession of curves, locomotive No. 
10.005 recently reached a speed of 75 m.p.h.. and it is claimed 
that a speed of 90 m.p.h. can easilv be reached on a straight 
track. 

The complete locomotive is to consist of two separate halves, 
only one of which has yet been constructed; the half locomotive 
has been found to exert a maximum draw-bar pull of 24.000 
lbs.. indicating a tractive effort for the whole locomotive of 
48.000 lbs. The former locomotives were built for third-rail, 
direct-current operation, while the latter locomotive will use 
single-phase current from an overhead trolley wire. Before 
the construction for the electrification of the Pennsylvania 
terminal in New York is undertaken, it is the purpose of the 
Pennsylvania Railroad thoroughly to test ont. the merits of 
these two systems. The decision will probably not be reached 
hetore January Ist, 1908. 
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THE SIEMENS-SCHUCKERT SINGLE-PHASE COMMUTATOR MOTOR 
| FOR ELECTRIC RAILWAYS 


HE development of the  Siemens-Schuckert 

single-phase commutator motor has been set forth 

by Dr. Rudolf Richter in sorne very interesting articles 

which have appeared at intervals in the Elektrotech- 
nische Zeitschrift. 

The motor is of the series type, but differs from the 
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Fic. 1.—CONNECTION ОЕ THE RorToR WINDING FOR SUPPRESSING 
SPARKING AND INCREASING THE TORQUE. 


single-phase railway motors, which have been put on 
the market by the other companies which are exploit- 
ing the series type (notably the Westinghouse and the 
American Genera] Electric Co.), in several particulars, 
and may be fairly considered as a distinct type. In the 
rotor winding, the high resistance leads from the main 
armature coils are not carried directly to the commu- 
tator segments as in the Westinghouse Co.'s! and the 
Ganz Co.'s single-phase railway motors, but are, on 
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Fic. 2.—CoMPENSATED SERIES MOTOR WITH SERIES WINDINGS 
AND WITH A VARIABLE SHUNT WINDING FOR SUPPRESSING 
THE SPARKING AT THE BRUSHES. 


the contrary, arranged on the plan illustrated in Fig. 1, 
from which it is seen that the current in the main wind- 
mgs flows also through high resistance conductors which, 
while carrying current, are situated in an active field. 
These high resistance conductors consequently serve the 
double purpose of improving the commutation at start- 
Ing. by virtue of the resistance which they oppose to the 
flow of secondary currents induced in the coils short- 
circuited under the brushes, by transformer action from 
the main poles, and also of contributing to the useful 


1 The Westinghouse Co. employs a method wherehy the high resistance leads to 

commutator segments are placed in series, but they are wound non-inductively, 

and hence have no influence on the torque of the motor. They are simply placed 
at the bottom of the slots as a convenient mechanical arrangement. 


torque quite as effectively as the conductors of the main 
winding. 

It is claimed that the motor's output is thereby in- 
creased by 10 per cent. The large arrow heads at the 
upper part of the diagram in Fig. 1 indicate the direc- 
tion of the main current in its passage through the 
rotor winding from the positive to the negative brushes, 
and the small arrow heads indicate the direction of the 
wasteful current flowing in the circuit A, Vy Vy bra Va 
Va Ka during the instant that it is short-circuited under 
the positive brush, i.e.. during such an instant as that 
represented by the diagram of Fig. 1. 

Not satisfied, however, with relying entirely upon 
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Fic. 3.—ARRANGEMENT OF THE Four Stator WINDINGS IN EQUAL 
AND Equi-Spacep SLOTS. 


this feature for the suppression of the wasteful current 
induced in the coils while short-circuited under the 
brushes at starting, Dr. Richter has introduced in his 
design the coil designated as N in Fig. 2. "This coil N, 
which is a feature not found in the ordinary series type 
single-phase commutator railway motors, may be sup- 
plied with current in any of & number of alternative 
ways, but that indicated in Fig. 2 may be taken as re- 
presentative. A tap from a suitable point of a special 
subsidiary transformer or compensator, as shown in 
Fig. 2, may, together with one terminal of the trans- 
former, constitute the source of the excitation of coil 
N, or it may be tapped from suitable points of the 
secondary of the main transformer carried on the car 
and interposed between the high-tension trolley and the 
motor. 

Coils N may be wound on the stator teeth lying 
exactly in the neutral zone, and may embrace but one 
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Fic. 4.— COMPLETE CONNECTION DIAGRAM OF REVERSIBLE SINGLE- 
PHASE SERIES MOTOR WITH STARTING TRANSFORMER AND 
SPARK-SUPPRESSING WINDINGS. 


tooth, as indicated in Fig. 3, but it has been found 
preferable to spread it out in several slots, but, of 
course, still keeping the axis of the coil in the neutral 
zone. In other words, the shunt coil N may be spread 
out as in the compensating series winding of Fig. 2, the 
coils of which are designated K in Fig. 8. 

Winding H of Figs. 2 and 8 constitute the commu- 
tating coils, t.e., the coils supplying the field for neutral- 
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ising the reaetance voltage in the coils undergoing 
commutation during normal running. The current in 
windings K, to which allusion has already been made, 
are for the purpose of neutralising, so far as distortion 
and inductance are concerned, the current in the rotor 
windings. Windings E, with their axis normal to the 
common axis of the other three windings, serve to 
supply the useful magnetic flux. 

This arrangement of windings, but with N supplied 
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from the main transformer, is shown in Fig. 4, in which 
T is the main transformer, 4 the rotor of the motor, 
U a switch for reversing the direction of rotation by 
reversing the useful magnetic flux, and S a switch for 
obtaining, by voltage control, the desired speed and 


torque. E, K, N, and H indicate the four stator wind 
ings. The Siemens-Schuckert Co. have construeted 


motors in accordance with this plan. The stator con- 
nections for a four-pole motor of this type are indicated 
in Fig. 5. Referring back to Fig. 3 it is seen that the 


this simple winding, the inter-connections shown in 
Fig. 8 are employed. Switch U of Fig. 8 is thrown 
upon E, or E, according to the desired direction of 
rotation. By the simple expedient of employing a 
connection from К» to b, as shown in the diagram, 
winding K becomes endowed with the properties to 
secure which the three windings K, H, and N were 
employed in Figs. 2, 3, 4, and 5. 


SINGLE-PHASE SERIES 


25-CYCLE. 
Rattway MOTOR. 


Fic. 7.—175 g.p., 700 nm.r.«., 


Fig. 7 is from a photograph of a Siemens-Schuckert 
25-cycle railway motor of this type. Its l-hour 75° C 
rating is 175 h.p. Its speed at this rating is 700 r.p.m., 
whereas eontinuous-current railway motors of this cut- 
put generally have a rated speed of some 550 r.p.m. 


The total weight of this motor is 2°77 metric 
tons (2,765 kg.) Smaller sized motors (125 h.p.) of 
this type have been employed on the Siemens- 


Schuckert cars of the Blankenese-Ohlsdorf Railway, 
and the 175 h.p. size will be employed on the Heysham 


four stator windings have been so proportioned that electrification scheme of the Midland Railway. The 
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Fic. 6.—ComĒmPLETE WiNupiNG DIAGRAM OF 


they may be brought into equi-spaced and equi-dimen- 
sioned slots, and that but little waste of space is thereby 
entailed. The wound stator of such a motor has con- 
sequently a general appearance identical with that 
now commonly associated with polyphase induction 
motors. 

Investigations have shown that the equivalent of 
these four stator windings, connected as in Fig. 4, is 
obtained by the uniformly-distributed equi-pitch wind- 
ing of Fig. 6, which relates to the stator of a six-pole 
motor. In order to obtain the desired result with 


STATOR OF SINGLE-PHASE SERIES MOTOR WITH SIMPLIFIED WINDINGS. 


total weight of the electrical equipment for this latter 
installation has been given as 33 tons for six motors. 
This works out at 5°50 tons per motor, or 2°77 tons for 


the motor and 2°73 tons for the remainder of the 
equipment. Thus the weight of the total electrical 


equipment is about twice the weight of the motor. 
This would appear to be a further great handicap for 
the single-phase system, since, as is well known, the 
weight of the total electrical equipment is, in a con- 
tinuous-eurrent system, rarely 35 per cent. in excess 
of the weight of the motor. But the difference, whil^ 
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important, is not so serious as these figures would 
indicate, since forced draught is to be employed to 
ccol the Heysham motors. 

Were the motor enclosed, as are good continuous- 
current railway motors, and were the mctor designed 
for a lower speed corresponding to approved practice, 
the weight of the motor would be some £50 tons 
(4.500 kg.), and consequently the total weight of elec- 
trical equipment per motor would be increased to 
£50 4-278 = 723 tons (7,230 kg.), or 41°3 kg. per rated 
horse-power. 

On this basis, the total weight of electrical equip- 
ment becomes only 60 per cent. in excess of the weight 
of the motor. That the weight is nevertheless a very 
serious consideration, will be understood when it is 
stated that a first-class continuous-current equipment 
for the same rating weighs, complete, only 17 kg. per 
horse-power, or well below half of the weight of the 
above figures for non-ventilated, single-phase motor 
and equipment. 

The latest form of Siemens-Schuckert single-phase 
railway motor, as above described, was set forth by 
Dr. Richter in а paper read at a meeting of the Ver- 


Fic. 8. COMPLETE CONNECTION DIAGRAM OF REVERSIBLE SINGLE- 


PHAsE SERIES Молон WITH STARTING TRANSFORMER AND 


SIMPLIFIED STATOR WINDINGS. 


band Deutscher Klektrotechniker this summer. An 
interesting discussion ensued, in the course of which 
it transpired that the A. E.G. Winter-Hichberg repul- 
sion type, 115 h.p. single-phase railway motor, with 
a speed of 600 r.p.m. at its rated load, weighs 2°50 
tons, or 21:8 kg. per h.p., ns against 158 kg. per h.p. 
for the Siemens-Schuckert ventilated 175 h.p.. 700 
rp.m. motor. It was, however, pointed out by Eich- 
berg that the A.I5.G. motor's greater weight per horse- 
power may be well accounted. for by its lower specd 
and by the nen-ventilation. 

In the Zeitschrift des Vereines Deutscher In- 
qenicure for Mareh, 1907, Reichel has expressed the 
opinion that ''it is not a simple matter to provide 
suitably for the introduction of air into the moter in 
the case of motor-carriages, and henee it is better to 
dispense with forced draught.” British practice ap- 
pears, however, to tend toward the employment of 
ventilation, with single-phase motors. This is openly 
avowed in the case of the Heysham line of the Midland 
Railway, and it would appear that it must be adopted 
in the L.B. & S.C. Co.'s 8-mile line. 


Iliness of Mr. Edison.—-Telegrams from New York announce 
that Mr. Edison is suffering from a nervous collapse. 
Physicians are in. constant attendance, and his condition is 
stated to be serious. 


Railway Electrification іп America.—[t is reported from New 
York that the Southern Pacific Railway Co. is considering the 
electrification of 156 miles of railway in. Southern Colorado. 
This section of line runs across the Sierra Madre Mountains, 
and power would be derived from the plentiful water power in 
that locality. 


COMMUTATOR CONSTRUCTION 
Мыз specification upon the above subject 


was published last Thursday bv the Patent 
Office. The patentees are the Siemens-Schuckert- 
werke of Berlin, and the number of the patent is 
4,240 of 1907. The specification reads as follows :— 
For securely fixing the commutator segments of electric 
machines, contracting rings are frequently used, which in a 
heated state are pushed over the segments, which latter are 
mounted on the commutator body, having previously been 
covered with a laver of insulating material. These rings, when 
cooling, contract and exert a considerable radial pressure on the 
segments. There are also other known forms of commutators in 
which the seginents have been only held together by such rings, 
as shown in Fig. 1 of the accompanying drawing. The seg- 
ments /, which are held together by contracting rings s, rest in 
this case at their ends on collars r, or on bosses b, of the spindle, 
which seating parts have, for reasons of simplicity, been made 
conical. One of these seating parts at least is movable on the 
spindle, so that, by means of a nut, a radial as well as a longi- 
tudinal pressure can be exerted on the complete commutator. 
This form of commutator has the disadvantage that the insu- 
lation. between the segments and the conical seating parts on 
which they rest is subject to considerable mechanical strain. 
With the alternate expansion and contraction of the segments 
when the machine is in use, a certain amount of sliding takes 
place on the insulation material, which is thereby slowly worn, 
causing all parts to become loose. Further, the conical ring r, 
which can shift on the spindle, is not sufliciently firmly held 


Fig. 2. 
in a radial directicn, and with quickly rotating commutators, to 
which this form esvecially applies, losis, on account. of centri- 


fugal force, its firm grin on the spindle. These disadvantages 
are overcome by the following described new form of com- 
mutator. 

The new commutator 1s shown in section in Fig. 2. 1t differs 
from the commutator shown at Fig. 1 principally by the fact 
that the two seating rings r are not carried by the spindle direct, 
but by means of conical rings 4, which are composed of separate 
segments. Fig. 5 shows a left-hand end view of the right-hand 
conical ring $. This ring can be constructed by slotting a closed 
ring in such a manner that the segments are connected at the 
outside by a solid dise. If preferred, the ring k can be formed 
of separate segments and backing discs. The rings А can easily 
be drawn together between a shoulder on the spindle and a nut. 
ty this means the rings & act as wedges between the spindle 
and the seating rings r. These latter are thereby expanded and 
contribute considerably to the secure fixing of the commutator 
parts in a radial direction, without thereby diminishing the 
firm connection with the spindle. The sliding movement of the 
segments on the insulation is reduced, as sliding, due to the 
variation in length, will principally take place between the rings 
rand k. Phe enlargement of the seating ring r can be ettici- 
ently provided for by the selection of material of special 
ductibility. It is clear that one of the rings А, without altering 
the desired result, can be replaced by a conical boss on the 
spindle similar to that shown in Fig. 1. 

The described form of commutator may be considerably im- 
provel by a strong spring f placel between the nut m and the 
neighbouring ring k. ‘This spring f keeps, during the alternate 

E 


lengthening апа shortening of the segments, a sufticiently strong 
and more or less even longitudinal pressure between the rings 
k, and therefore permits a change in the length of the segments 
without sliding on the insulation, whereas, at the same time, 
a firm axial and radial compression of all parts is maintained. 
By the term contracting rings х, for holding the segments 
together, undivided rings are understood, which are slipped 
over the segments in a heated condition. In place of such un- 
divided contracting rings embracing rings of any other kind 
may be used without altering the essential feature of the 
described form of commutator, or strong wire bands, put on 
under a certain tension, may be used, and these various modifi- 
cations may be generally expressed by the term ‘bracing rings." 
As follows from the description of the commutator, the acute 
angle of the seating rings r, which in the figure are likewise 
shown as of conical form on the outside, can be made consider- 
ably smaller than with the commutator constructed as in Fig. 1, 
whereby the tendency of the segments to slide on the insulation 
is further reduced. 

The claims are as follows : — 

1. In commutators for electric machines constructed substan- 
tially as described, the use of conical rings intermediate between 
the seating rings and the spindle of such a form that when 
axially drawn together a radial pressure between the various 
parts is simultaneously obtained. 

2. In commutators for electric machines in accordance with 
Claim 1 the use of an axially acting tension spring substantially 
as and for the purpose described. 

3. A commutator for electric machines constructed and operat- 
ing substantially as described with reference to Figs. 2 and 3 of 
the accompanying drawing. 


BI-METALLIC WIRE 


E have received from the Duplex Metals Co., of New 

York, additional particulars with regard to the ''copper 
clad”? copper wire mentioned in connection with telephone line 
construction, in our issues of July 25th and August 8th. The 
process by which this particular ''Monnot copper-clad steel ” 
wire is manufactured by the above-mentioned company, is the 
invention of M. J. Ferreol Monnot, a French metalluryist. 
An autogenous weld is produced between a steel core and a 
copper coating, which, it is claimed, is so complete at all 
meeting points that co-extension takes place without any separa- 
tion of the component metals. In a Paper read before tlie 
Kailway Signal Association in New York last Mav, Mr. Byron 
E. Eldred, secretary of the company, stated that he had tested 
several sections of Monnot copper-clad steel billets by first 
heating with a blow-pipe to such a degree that the copper 
started to melt, and then subjecting the metal to sudden 
chilling by immersion in ice water. A careful microscopic 
examination after this treatment disclosed no rending of the 
weld. In fact an endeavour to separate the copper coating from 
the steel with a cold chisel demonstrated that it was impos- 
sible to separate the union, breaks occurring. either in the steel 
ог in the copper. Although there is a wide difference in the 
vo-efficients of expansions of copper and steel, Mr. Eldred states 
that the weld allows the steel to take up the excessive strain 
exerted by the copper and so to retard its expansion along the 
line of contact, that the direction of the expansive force 1s 
exerted at right angles to the line of union, increasing the 
diameter of a wire, for example, rather than its length. The 
longitudinal elongation of a Monnot copper-clad wire due to 
expansion he finds to be about equal to steel under similar 
conditions. 

An average of six tests with a No. 26 B. & S. gauge soft 
annealed wire composed of 25 per cent. copper and 75 per 
cent. by weight of mild steel of approximately nine points 
carbon, showed an average breaking weiht of 12} pounds, 
corresponding to 58.000 pounds per square inch, or about twice 
that of soft annealed copper. ‘Torsion tests of six inch lengths 
averaged 461 twists, while one sample showed only broke after 
650 revolutions of the machine had been recorded. An elonya- 
tion test of this sample showed 31 per cent. elongation in test 
piece 24 inches long. 

The Paper also contains the following comparison of cost of 
copper and copper-clad wire, assuming both wires to be in place 
fifteen years. 

No. 14 В. & S. Copper wire-- 
Weight per mile M 102 Ib. 


Cost per mile... S28 36 


Cost of stringing “ i € ет 6 00 
15 vears of interest at 6 per cent. ... WA 30 92 
Cost of taking down... n n EN 2 00 


Total cost 


vt ut T т S67 28 
Credit serap value present market price ... 


19 38 


Net cost end of 15 year period $47 90 
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No. 14 В. Ф S. Copper-clad wire—- 


Weight per mile 58 lb. 
Cost per mile 814 24 
Cost of stringing ea ss on er 6 00 
15 years interest at 6 per cent. — ... TM 18 22 
Cost of taking down ... e seh bas 3 00 
| 
Total cost... Ms aa px es $10 46 
Credit scrap value present market price ... 6 00 
Net cost end of 15 year period $34 46 


The following comparison of the mechanical and electrical 
properties of No. 14 B. & S. copper and No. 17 B. & S. copper- 
clad twisted pair outside distributing wire for public telephone 
systems is also given :— 


No. 14 В. & S. No. 17 B.&S. 
Copper Copper-clad 
Twisted pair. Twisted pair. 
Diameter of bare wire . . '064 inch 04526 in. 
Diameter over braid "T .. 7196 ,, 15526 ,, 
Thickness of insulation (rubber) 046 ,, 035 


Thickness of braid Ns e. 7020 ,, 020  ,, 
Area of bare wiro... 4096 cir. n.ils. 2025 cir. mils. 
Area of bare wire . 003216 *q. in. — :001616 sq. in. 


Area of insulation (rubber) 015135, 00877, 
Area of braid - .. 701154 T "008576  ,, 
Area of cross-section, one wire... :03017 a 018869  ,, 


Breaking weight, single wire ... 190 Ib. 190 Ib. 
Breaking weight, twisted pair... 380 ,, 380  ,, 
Weight per 1000 ft., single bare 

wire TA is v „2 12:4 ,, 5:5 ,, 
Weight per mile, single bare wire 


Weight per ft.. twisted pair 07428 Ib 03805 1b, 
Weight per 1000 ft., twisted pair 74:28 lb. 38:05 Ib. 
Weight per mile, twisted pair... 392:198 ,, 200-904 ,, 


Resistance per 1000 ft. (60° F.)... 
Insulation resistance per milo 

(60° F.) ... xus 
Breakdown voltage 


» 


2:485 ohms. 


500 megohms. 
1500 volts. 


16:760 ohms. 


250 megohms. 
1000 volts. 


Safety Factors for (No. 14 Twisted Pair and No. 17 Copper-clud 
Twisted Pair, Under Normal Conditions and Loaded with Ice. 


Span in fect... ... 100 200 300 
Sag in inches ... ... 18 42 60 
Kind of wire ... No. 14 No.17 No. 14 No.17 No. 14 No.17 
Safety factor, normal 6:00 12:30 840 690 2:20 4:46 
Safety factor, loaded 

wiret us aes cu B19 0:20 182 892 116 1:86 
Per cent. reduction 

of safety factor ... 47 7 46 53 47 58 


Mr. Eldred concluded his Paper as follows :— 1 understand 
that it is considered good practice by signal engineers to use 
No. 10 B. & N. gauge copper for overhead construction, either 
bare or in double or triple braid, while in five and seven pair 
cable No. 14 B. & N. gauge copper is considered the standard 
of practice. It would thus appear that the conductivity of 
No. 14. B. & S. gauge copper satisfies the electrical require- 
ments while the tensile strength of a No. 10 B. & S. wire is 
desired, In other words, the erection of No. 10 B. & S. copper 
lines in overhead construction necessitates the use of 32 pounds 
of copper for each 1,000 ft. to secure required tensile strength. 
At present prices the copper for such a line costs $8.77 per 
1,000 ft. Consider a No. 11 B. & 5., 50 per cent. conductivity 
(Grade “ С”) copper-clad wire to displace the No. 10 pure 
copper. The No. 11 copper-clad wire affords the required 
conductivity while its breaking weight is greater by 156 lb. 
The weight per 1,000 ft. of such a high conductivity copper- 
clad wire would be $6.78, showing a saving in metal cost 
alone of $1.99 per 1,000 ft. in favour of the copper-clad wire, 
not to mention the other attendant advantages in cost of 
stringing such a lighter, stronger, more durable wire allowing 
of much longer spans. | am inclined to think that in must 
instances signal engineers will prefer to use Grade “А,” 30 
per cent. conductivity, copper-clad wire, operating with greater 
electrical resistance but allowing of the use of a much smaller 
conductor of higher tensile strength. Where possible to make 
such applications of copper-clad wire a No. 15 B. & S. 
gauge Grade “A” wire with electrical resistance at 609 F. of 
6543 ohms, and breaking weight of 488 lb., affords а consider- 
ably greater safety factor than No. 10 B. & S. gauge copper. 
Such a copper-clad wire weighs but 14 lb. per 1,000 ft., and 
costs less per pound than Grade “С” metal, so that to-day's 
prices per 1,000 ft. would be $3.44, or a saving over No. 10 
B. & N. gauge copper of $5.58 per 1,000 ft., or a metal cost 
saving over pure copper now used in open line construction 
of nearly 60 per cent." 

l Load consists of a uniform coating of sleet ice, Linch thick. It is assumed in 
calculating the factor of safety for loaded wire that the wire will remain rigid and 


hot stretch, In practice. because of the distensibility of twisted distributing wire, 
the factor of safety for loaded wire will be considerably increased. 
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500 B.H.P. DIESEL 


N the annual report for 1906 by the Chief Engineer 

of the British Engine, Boiler, and Electrical In- 
surance Co., Ltd., particulars are given of an exhaus- 
tive oil consumption test made upon a 500 B.H.P. 
Diesel Oil Engine. The tests were carried out at the 
works of the makers, Messrs. Sulzer Bros., at Winter- 
thur, and the guaranteed maximum consumption of 
crude oil of a calorific value of 18,000 B. Th. U. per 
lb. were :— 


At full load us .. 0°45 Ib. per B.H.P. hour. 
At three-quarter load ... ... 0°48 - es 
At half-load ce n .. 0°55 " ре 
At one-quarter load  ... .. 073 T е 


The engine is of the inverted vertical type, with 
three cylinders single acting, and three cranks, set at 
120° in advance of each other, the order of sequence 
being 1, 8, 2. The cycle consists of four strokes— 
admission, compression, combustion, exhaust. The 
oil is sprayed into the working cylinders at the begin- 
ning of the combustion stroke by air compressed to 
pressures varying from 40 to 60 atmospheres, accord- 
ing to the load, by two horizontal tandem two-stage 
water-cooled compressors, worked by connecting rods 
from a crank on the idle end of the crank shaft. The 


Lbs. of Oil рег H.P. Hour. 


Horse Power. 
Ес. 1.—Oir Consumprion CURVE. 


other end of the crank shaft carries a coupling, to 
which the flywheel shaft is bolted. This is an inde. 
pendent shaft running on its own bearings. 

At the time of the trial it carried two heavy belt 
drums, 12 ft. 5$ in. diameter, from which power was 
transmitted by two double belts, 14 in. and 13} in. 
wide, to a continuous-current dynamo, which was to 
put the load upon the engine. The drums upon the 
dynamo shaft were 2 ft. 78 in. diameter, and the 
distance between the centre of the dynamo and 
flywheel shafts 14 ft. 8 in. When the engine is erected 
on the working site these drums will be replaced by 
a flywheel, 10 ft. 8 in. diameter, with a rim weighing 
30,200 lb., grooved for 14 ropes 13 in. diameter, and 
8 centrifugal pump for raising the spent jacket water 
to a cooler above the engine-house will be driven by 
a belt from the rim of the face coupling connecting 
the flywheel shaft to the crank shaft. 

The substitution of a belt-driven dynamo for the 
brake or direct-coupled dynamo, which was to have 
been supplied for the purposes of the test, is to be 
regretted, and, as will be seen, prevented an exact 
determination of the brake horse-power. It was, how- 
ever, unavoidable. The difficulty was to ascertain 
the power absorbed by the belts. 

Three trials were made—one at about full load, 
another at about half, and another at about one- 
quarter load. 
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OIL ENGINE TESTS 


The results are set down in the following tables, 
and are shown in the diagrams Figs. 1 and 2:— 


| 
] Number of trial  ... ps "n I. | IL | III. 
2 Date of trial... " Bs .1 31/1/07 31/107 , 1/2/07 
3 Duration of trial .. mins. 175 90 | 90 
4 Diameter of cylinders .. Ins, 21:66 21:66 ' 21:66 
5 Stroke of piston  .. we «Et: 2:56 956. 2°56 
6 Diameter of each H P. com- | | 
| pressor... " .. ins. 3:55 . 8:55 3:55 
7 Diameter of each L.P. com- | 
pressor... duis И” 10:63 10:63 10:63 
8 Stroke of compressor ram...  ,, 11:81 11:81 11:81 
9 Revolutions per minute  ... ... |150°7 152:3 148:9 
10 Temperature of air ... ...deg. F. | 64 62 63 
11 Temperature of exhaust 
gases 7 ГЕ s. ys 1695 423 372 
12 Temperature of cooling 
water, initial NETT 47 ‚ AT 47 
13 Temperature of cooling | 
water, final m .. s [122 107 104 
14 Cooling water per minu 
per meter ... ios .. Ibs, |383 238 135 
15 Air pressure in reservoir 


Ibs. per sq. in. |882 780 658 
16 Maximum pressureon pistons above 

atmosphere Ibs. per sq. ір. |498 465 480 
17 Mean effective pressure on piston, 


cylinder I. |109:6 62°7 444 


18 Do. do. cylinder II. |107:4 61:7 | 50:6 
19 Do. do. cylinder ПІ, |108°3 58:0 | 38:0 
20 Average mean effective pressure ... |106:8 60:8 44:3 
21 I.H.P. from 3 cylinders, per lb. 

M.E.P.  .. bas ge ... | 6°459 | 6:528 | 6:884 
22 I.H.P. Bax ^ ves ... |690 397 283 
Mean effective pressure in compressors— | 
23 R.H. compressor, Н.Р. cylinder... (157:7  |179'7 109-9 
24 L.H. do. H.P. do. ...|279"7 20" "7 129:4 
25 Mean ... bi ais T ....]218-7 198-8 119:3 
26 R.H. compressor, L.P. cylinder .. | 17:15 | 21:6 8:04 
27 L.H. do. L.P. do. 33:35 | 23:5 10:28 
28 Mean ... 25:25 | 2255 9:16 


29 I.H.P. from two H.P. cylinders 
per lb., M.E.P. .. гай s 

30 I.H.P. from two L.P. сунагы 
per lb. M.E.P. .. i ..| 0:7996. 0 8076 0 7919 

31 LH.P. absorbed by compressors ... | 39°9 35:6 17:7 


0:0888 0:0896 0:0878 


32 Dynamo output  .. .. Kw.,340:20 14360 | 72°50 
33 Do. losses in shunt ... TM ВЕ 1:80 ; 1:62 | 1:61 
34 Do. armature and brush gear  ,, 8:60 ! 1:81 0°51 
35 Do. bearing and air friction | 

and iron losses... ..  ,., | 2812 | 28312 | 28:12 

| | 

36 Total kw. accounted for 37372 1170-15 | 97°74 
37 H.P. absorbed by dynamo... Н.Р. |501 1998-1 181 
38 Estimated power absorbed by belt. | 21 21 21 
39 Estimated B.H.P. ... - .. 1599 249 152 
40 Estimated mechanical efficiency... 0:755 0:627 0:537 
41 Weight of 18,823 B. Th. О. oil used | | 

per hour ... T .. 108. |224 115:2 82:7 
42 Do., do., perI.H.P. hour... ,, 0:324 | 0-290 0'291 
43 Do., do., per estimated 

B. H. P. hour " he. е 0:430 0:462 0:544 
44 Do., do., рег kw. .. "EM 0:658 | 0:802 1:14 
45 Equivalent weight of 18,000 

B.Th.U. oil per hour ... ,, |934 ,12075 86:4 
46 Do.,do., per LH. P. hour... ,, 0:348 , 0:303 0:304 
47 Do., do. per estimated | 

B.H P. hour T" IH u эў 0:449 0:484 0:568 
48 Do., do., per kw. ...  .. ,, 0-688 0-838 1-19 
49 Thermal efficiency of engin ..| 042 , 047 0:468 
50 Cooling water per I. H.P. per | 

minute... .. —.. lbs | 0:55 | 0:60 | 0477 
51 Analysis of exhaust gases | 

by volume ... s ... CO, 0:076 | 0036 0:027 
52-. 5 T" put e ... CO 0:001; 0:000 000 
58 ... vi ds ifs iw О 0:104 | 0:158 0:168 
4. ac es. aa), Em. NI 0:819 | €-806 ! 0:805 
55 Weight of gas per lb. oil Rog 

burned на; T .. lbs. | 28:92 | 57:92 11753 
56 Heat capacity of gas per Ib. 

of oil burned "Y ыз. es 1:15 13:96 18:46 


3/2 


The following notes and explanations are necessary to the 
proper understanding of this table :— 

Lines 4.8, the exact diameters furnished by the makers. 
Were :-- 


Engine cylinders (1.) (11) (HIL) 
Diameter, mm. 550:4 550:5 550:3 
Stroke, mm 189:2 1196 780:8 

Compressor cylinders— (1.) (1.) 
Diameter, H.P., mm. "a .. 901 90:15 
Diameter, L.P., mm. В .. 2701 270°05 
Stroke, mm. ... s E .. 300 500 


Line 9.—The revolutions were taken by a counter, and the 
regularity of speed watched by a tachometer. Line 11.— These 
temperatures were taken by mercury-nitrogen thermometers. 
The exhaust pipes were water-jacketed, but close up to the 
cylinders a sillas of metal was left in each, uniting the inner 
pipe to the outer. These pillars were bored to take oil cups. 
For cylincers 1. and Il., such cups were used, but for cylinder 
Ill. an open-ended tube, with a stuffing box to secure the 
thermometer, was substituted for the oil pocket. The readings 
of this thermometer were, however, very little higher than those 
of the others. 

Lines 12-14.—As the cooling water for the jackets of the 
cylinders, exhaust pipes, and air compressors was measured 
throv: hà siacle meter and supplied tnrough a single pipe, the 


Compressor 
Engine Friction 
Belt 


I E ш 


Horse Power Perceritage 


Fic. 2.—D1aGRaM SHOWING DISTRIBU'ION OF LOSSES. 


quantity supplied to each jacket could not be separately 
measured, consequently the heat absorbed from the gases 
passing through the exhaust pipes could not be separated from 
the heat absorbed in the AETS and compressors. Attempts 
were made to measure the discharge from the jacket waste pipes 
into small vessels placed on scales, but the results were quite 
unreliable. 

Lines 17-20.—The mean effective pressures were calculated 
from indicator diagrams taken at intervals of 15 minutes by 
indicators with external springs. The piston diameter of these 
were measured, and found practically correct. The springs 
were tested by dead weights, and the necessary corrections made 
in the mean pressures calculated from the diagram. Motion was 
given to the indicator drums by cords from three rods sliding 
in guides, and actuated by eccentrics with connecting rods of 
length proportions! to the main connecting rods of the engines. 
These eccentrics weie carried on the vertical shaft which drove 
the governor and valve shaft. Their positions relatively to the 
cranks were checked, and that for cylinder ИТ. next the fly- 
wheel was found to be slightly incorrect, but, as the error 
introduced practically affected the middle part of the diagram 
only where the expansion surves were approaching the hori- 
zontal, it had little effect upon the mean effective pressure. The 
error introduced by the stretching of the cord was probably of 
more importance, for it had the effect of shortening the combus- 
tion line, ie., the part of the diagram corresponding to the 
admission line on a steam-engine diagram, and thereby reducing 
the area of the diagram. In effect, the mean effective pressure 
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of No. IIl. cylinder was always lower than in No. |. and 
No. lI., but, on the other hand, the very approximate coincid- 
ence of the expansion and compression curves of diagrams taken 
without oil admission when superposed indicate that lag of the 
paper drum must have been very small. 

The areas of the diagrams were measured independently by 
the writer's assistants in Manchester, and by Messrs. Sulzer in 
Winterthur, with the following resulis : — 


Writer. Sulzer Bros. 


Trial I. lb. per square inch . 107 `4 105:5 
„э 11. э ye il 60°24 614 
ку ALL тя m" ; 44:51 44:1 


The figures entered in the table are the means of the two 
calculations. 

Lines 32-36.—The dynan.o was an eight-pole shunt-wound 
machine, with three bearings, made by the Cie. de l'industrie 
Electrique et Mechanique Geneve, marked ‘‘Brevet Thury, 
Type FR ''^, No. 7,159," and was rated at 1,470 amperes and 
It was driven at a nominal speed of 710 revolutions 
per minute. The power was absorbed by a water resistance. 
the current up to 600 amperes was measured by the fall ot 
potential across a mangan strip, giving a deflection of one 
division of the scale of the voltmeter for 4 amperes. For larger 
currents a eureka metal strip with a constant of 162 was used, 
and for the shunt a small manganin strip with a constant of 071. 
The strips and instrument (a Weston millivolt meter with a 
scale diviaed into 15) parts) were checked, and the constants 
confirmed six days before the trial by a potentiometer at the 
Manchester School of ‘Technology. | 

During the trial, readings of the output and shunt currents 
were taken every quarter of an hour. The ("R losses in 
armature and brush gear could not be measured for any current 
greater than 5/4 amperes, this being the greatest which could 
be supplied to the dynamo. Thus these losses were only 
measured directly at quarter load. The corresponding losses at 
the largest loads had to be estimated. ‘The iron and friction 
losses were obtained by running the dynamo as a motor with 
the belt off the pulley, and the shunt current adjusted to give 
the usual full speed, the voltage at which the current was 
supplied being the full voltage generated by the armature when 
delivering full-load current as а dynamo, t.e., the full terminal 
voltage plus the volts lost in the armature and brush gear. 
These losses at full load were found to amount to 2512 kw. At 
lighter loads they would be slightly less, but the difference, 
which would only occur in the iron losses, would be quite 
inappreciable. 

Line 37.—A comparison of the power absorbed by the dynamo 
(line 57), with the indicated horse-power ‘line 22), shows differ- 
ences of 189 H.P., 169 H.P., and 152 H.P. at full, half, and 
one-quarter load respectively. These were the horse-powers 
required to overcome: (1) The friction of the engine, including 
the driving of the compressors; (2) that part of the bearing 
friction which was due to the tension of the belt as distin- 
uished from the part due to the weight of the drums and 
piano (3) the resistance of the belt to bending and the fric- 
tion between its surfaces and the air. As regards (1), if the 
power absorbed by the compressors (line 31) be deducted from 
the differences above given, the remainder will be the horse- 
power absorbed in engine friction and in overcoming resistances 
(2) and (3). 


These horse-powers were— 


At full load 
At half-load 
At quarter-load 


189—59:9-1491 H.P. 
169-356-1354 ,, 
152—177 = 134 уз 


It is not clear why 16 Н.Р. more should have been required 
at full load than at half and one-quarter load. The only differ- 
ence ia the conditions, apart from the difference in load, was 
that the bcit:, which were very tight, began to give way at the 
end of the full-load trial, and had to be taken off, repaired, and 
replaced before the half-load trial could be proceeded with. 
When put on again after the repair they may not have been as 
tight as before, and the reduced tension may have lessened the 
journal friction. On the other hand, the flv wheel and dynamo 
shafts were lubricated by rings, so that the lubrication re- 
sembled oil bath more nearly than wick lubrication. "Therefore, 
if the results of Mr. Beauchamp Tower's experiments for the 
Research Committee of the Institution of Mechanical Engineers 
ara to be relied on, the frictional resistance should have been 
vnaffected by the change. 

An attempt was made to determine the power absorbed by 
the resistances (2) and (3) bv. indicating the engine first whil- 
driving the dynamo fully excited but delivering no current, and. 
second, while driving the engine only with the belts taken off 
the belt drums. In order to get reliable diagrams, the oil feed 
was shut off from the two cylinders Nos. II. and IlI. next the 
Hywheels, and admitted only to the cylinder, No. I., furthest 
from it. Under these conditions it was expected that the last. 
mentioned cylinder would have given a diagram approximating 
in shave and area to the ordinary full-load diagram, and the 
other two diagrams of imaupreciable area, the pencils of the 
indicators merely tracing the curves of the compression and 
expansion of the air charges. The air compressors were, of course, 


SEPT. 5, 1907. 


— OD ——— eee 


indicated at the same time. Unfortunately the diagrams from 
No. LIL. cylinder, though small, were not of inappreciable area. 
The writer left Winterthur the same evening that the trials 
were finished, and did not examine the diagrams till some days 
later, when he was unable to determine whether those taken 
irom No. LLL. cylinder were positive or negative, that is to say, 
whether the upper or lower curves were the expansion curves. 
Equally strong arguments might be used in support of both 
alternatives, but they are too long to be stated here. Messrs. 
*ulzers opinion was that the areas were due to pencil friction, 
resulting from «arelessness on the part of the operator or some 
temporary defect in the indicator used on that cylinder, and 
that, 1f the diagrams were correct, the areas must be negative, 
and therefore that the horse-power indicated by these diagrams 
should be neglected altogether, or, if taken into account, should 
be deducted from the horse-power given by the diagrams from 
cylinder No. 1. The writer does not believe the diagrams were 
incorrect. The indicators, which belonged to Messrs. Sulzer, 
were zood instruments and in good order; and, against the 
theory that the operator was in fault, it may be mentioned that 
the area was shown in diagrams, taken by Messrs. Sulzer’s 
engineers, as well as by the writer’s assistant. The horse-powers 
indicated were :— 


Delt on. Belt off. 


Cylinder No. L—LH.P. .. os 209 153:6 
55 IL— ., d 0 0 
А ПІ..– 213 131 
Air compressor, I. H.P. 14:98 13:93 


The power absorbed by the dynamo running fully excited, but 
giving no current, was 2492 kw. (lines 33 and 35) or 554 H.P. 
On the three suppositions—- 


(a) That the diagram from cylinder No. IIT. is positive: 
(^) That it is pina | 
(c) That it may be neglected ; 
the figures stand thus :— 
| I.H.P. 
(a) Power required to drive engine and belts, excluding 
air compressor and dynamo 209 + 21:3 — 14:98 - 33:4 = 181:92 


Power required to drive engine only, excluding air 
compressor ... 153°6 + 13:1 — 13:93 = 152 77 


Power absorbed by belts Е; DT 29:15 
(b) Power required to drive engine and belts, excluding air | 
compressor and dynamo 209 – 21:3 - 14:98 - 33:4 = 139 32 
Power required to drive engine only, excluding air | 
compressor... . 153:6- 13:1- 18:93 = 126 57 


Power absorbed by belts ; 12°75 
(c) Power required to drive engine and belts, including air 

compressor and dynamo... 209 — 14:98 - 33:4 2160:62 
Power required to drive engine only, excluding air 

compressor . 153-6 - 13:93 = 139-67 


Power absorbed by belts 20:95 
These figures show that the power absorbed by the belts in 
overcoming their own resistance to bending round the drums, 
the friction between their surfaces and the air, and the fric- 
tional resistance of the bearinys, so far as it was due to belt 
tension, lies between 29:15 and 12775 [.H.P. Having regard to 
the fect that the bearings were fitted with ring lubricators, it 
seems unlikely that the power absorbed in overcoming these 
resistances could exceed the smallest of these figures. 

However, in calculating the n echanical efficiency of the engine 
and the oil consumption per brake horse-power hour, the mean 
of the figures, 21 H.P., have been taken. The error involved in 
this assumption can hardly be more than 10} H.P. 

Line 41.--The oil used was weighed, and the weights used 
were tested with weights from the Government office. An 
analysis by Dr. A. K. Miller, F.1.C., F.C.S., gave the following 
constituents :— 


* 


(‘arbon 0:8659 
Hydrogen 0:1190 
"ulphur 2 | 0`0057 
Oxygen, Nitrogen, Хе... 0:0105 


The caleulated calorific value was therefore :-— 
0:8650 х 14,545 + 0:1190 x 52,200 + 00057 x 4,500 = 18,823 B. T.U. 


Lines 51-54.-—'l'he exhaust gases were analysed on the spot in 
an Orsat's apparatus by one of Messrs. Sulzer's assistants. The 
samples were taken direct into the measuring tube from a pipe 

. согпесіеа to the three exhaust pipes, in which a current was 
maintained by a water pump. As each sample was drawn, 
measured, and displaced into the pyrogallic tube, another sample 
was taken into the measuring tube. Thus a continuous. succes- 
sion of samples was obtained. 
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ELECTRICAL LEGISLATION IN 1907 


ARLIAMENTARY work affecting the electrical 

industry has, during the past few Sessions, degene- 
rated into such a monotonous routine, and, moreover, 
has been of such a decidedly negative character, that, 
it is almost a travesty to refer to it as legislation. For 
three years an enormous amount of time and energy, 
to say nothing of money, has been wasted in an 
atteynpt to solve the problem of the supply of cheap 
electrie power to London, but we are still marking 
time. This controversy has been the chief feature of 
the three past Sessions, for, since 1904, constructive 
legislation, having a material influence upon the con- 
dition of the manufacturing industry, has been con- 
spicuous by its absence. The past three years of 
Parliamentary work have been without parallel since 
the electrical industry first occupied the attention of 
Parliamentary Committees. When we recall the 
many strenuously opposed and equally strenuously de- 
fended projects which were fought out in the com- 
mittee-rooms during the five years preceding 1905, 
we are tempted to wonder at the present stagnation, 
and naturally seek for the causes of it. 

in the first place, it is evident that there does not 
now exist the scope for ingenuity in devising schemes 
to be placed before Parliament that there was several 
years ago. Electric tramways and electric lighting 
have invaded all places with any pretensions to im. 
pertance, whilst minor towns and villages are being 
connected up as a natural development. The neces- 
sary Parliamentary powers for such works are easily 
obtained, and are of no interest. Similarly there is 
no area left which it is worth while for a power com- 
pany to bother about, and we seem, therefore, to 
have reached our Parliamentary limits in this direc- 
tion also. The old controversy about electrolytic 
action upon gas and water mains by tramway cur- 
rents is nearly—but not quite—dead, and has years 
ago been sufficiently dealt with in regulations, whilst 
the gas companies appear to have abandoned their 
self-imposed task of petitioning for the insertion of 
the '' Bermondsey '' or ‘‘ Northumberland ’’ Clause in 
electric lighting Bills and Orders. Again, in view of 
the inability of the Government to act upon the rc- 
commendations of the Royal Commission on London 
Trattic, the numerous schemes discussed in 1902 and 
1903 have been gradually abandoned, and in the 
present condition of traffic economies in London no 
promoter would have the hardihcod to suggest the con- 
struetion of further routes, even if they were needed. 
In fact, from the point of view of routes and inter 
communication the problem of London traffic would 
almost appear to have been solved. 

Much of the seed sewn by Parliament in past years, 
however, has still to bear fruit, and the electrical 
manufacturing industry would be considerably bene- 
fited if, for instance, the numerous power companies 
which have been authorised, but which have not yet 
commenced work, were in the position to put their 
powers into force. Unfortunately, polities have 
entered largely into the domain of electrical legisla- 
tion. This undoubtedly must have a deterrent effect 
upon the promotion of new schemes, and must be 
counted as a factor in relation to recent dull Sessions. 
Generally speaking, therefore, it would appear that 
we have to contemplate rather the development of 
sehemes sanctioned in the past than the promotion of 
new ones. There still remains, however, much to be 
done by Parliament in the revision of the Electric 
Lighting and Tramways Acts which are now hopelessly 
antiquated, and ought to have been modernised 
several years ago. 

To come to the details of the Session of 1907, the 
London Electric Power Bills have been the principal 
feature, in spite of the negative result. In all, there 
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were four Bills deposited as follows : —Administrative 
County of London and District Electric Power, capital 
£5,000,000; London County Couneil Electric Supply, 
with powers to borrow £4,500,000; London and Dis- 
trict Electric Power, capital, £4,500,000; London 
Electric Supply. The latter Bill, which was with- 
drawn only a few weeks ago, proposed the -appoint- 
ment of a joint committee holding powers to supply 


electrical energy for all purposes throughout the 
County of London and many parts of Gregter 
London. No capital powers were sought, the existing 


companies being empowered under their articles of 
association to raise any necessary capital without Par- 
liamentary sanction. Its progress was delayed pend- 
ing а decision upon the merits of the London County 
Council Bill, and even after the latter was rejected, 
no opportunity was afforded the promoters of pre- 
` senting their case to Parliament, and, as stated above, 
the Bill was withdrawn at the last moment. The 
London and District Electric Power Bill proposed to 
do all that the London County Council Bill contem- 
plated, but it was withdrawn during the Standing 
Orders stage without any reason being assigned. Thus 
there remain the London County Council Bill and the 
Administrative County of London and District Elec- 
tric Power Bill. The former was the piéce de resist- 
ance of the Session, for the promoters of the Adminis- 
trative County of London and District Electric Power 
Bill, in the first place, abandoned their previous policy 
absolutely, and confined the scope of their Bill to 
entering into agreements with the London County 
Council. This, of course, presupposed the passing of 
the latter Bill, perhaps a not too sanguine expecta- 
tion in the then state of party politics. This, how- 
ever, was on the basis of the Bill as deposited by 
the late progressive London County Council, which 
was as comprehensive a measure as it would be pos- 
sible to conceive having regard to the involved interests 
in the London electric supply question. An im- 
portant section of the original Bill was that relating 
to purchase. After four years from the passing of 
the Act, notice could be given to any Borough Coun- 
cil owning an electricity undertaking or powers of the 
desire of the Council to acquire it, and the transfer 
was to take place within a year of such notice. 
Further, the Bill laid down that after the passing of 
the Act no local authority within the County of 
London would be at liberty to expend more capital 
upon its undertaking without the consent of the 
County Council. The County Council did not propose 
to assume control of the public lighting in districts 
where electrical undertakings were acquired. The 
Bill also provided for the special exemption of the 
Metropolitan Boroughs of Marylebone and Woolwich. 
The absorption of the companies’ undertakings in 
London was dealt with in a clause relating to the acqui- 
sition of undertakings by agreement, and by another 
section of the Bill which transferred to the London 
County Council the power now possessed by the 
Borough Councils to purchase the companies’ under- 
takings in 1981. A ‘‘ Bermondsey " or '' Northum- 
berland ’’ Clause, operative after five years, was in- 
cluded, with a safeguard for existing contracts. 

With the change in the political constitution of the 
Council in March, however, the Bill, in the natural 
order of events, was emasculated to such an extent 
that it may reasonably be doubted whether it ap- 
pealed to either section of political opinion. The 
engineering details remained unaltered, and were such 
that no fault could be found in them. The principle 
of the Bill, however, was changed from direct work- 
ing by the Council to working, under lease, by a 
company, the Council obtaining the power, presum. 
ably finding the money, and certainly prescribing the 
lines upon which the engineering details were to be 
carried out, There was such an indefiniteness about 


many of the proposals, however, when placed before 
the Committee presided over by Mr. D.' A. Thomas, 
that, even making due allowance for the decidedly 
partisan political nature of that tribunal, one is forced 
to the conclusion that it would have been advisable 
for the Council to have abandoned the Bill altogether, 
for from the commencement very little hope could 
have been entertained that it would be passed. Much 
valuable time would have been saved, and a definite 
condition of affairs might conceivably have been 
reached. Instead of this, the Bill of the electric 
lighting companies was suspended until the last few 
days of the Session, and no opportunity was given for 
using it as the groundwork of a scheme which may, 
after all, be the outcome of three years’ futile efforts 
if due justice is to be done to existing interests. 
Since the London County Council Bill was rejected 
in June without the Committee calling upon the Oppo- 
sition to present their case, no indication has been 
given of the future attitude of the Council in regard 
to this matter. Presumably, no further action will 
be taken. | 

So little has been heard of the proposition put 
forward by the electric supply companies of London 
in connection with the provision of a supply of electric 
power at cheap rates, that it will be interesting to 
review the proposals put forward in their Bill. There 
are the following 14 companies :— Brompton and Ken- 
sington; Central Electric Supply; Charing Cross, City 
and West End; Chelsea; City of London; County of 
London; Kensington and Knightsbridge; London Elec- 
tric; Metropolitan; Notting Hill; St. James and Pall 
Mall; South London; South Metropolitan, and the 
Westminster. The intention was to form & combina- 
tion of these undertakings for the mutual benefit of 
the respective areas, and to constitute a '' London 
Electrical Companies’ Joint Committee," for the 
supply of electrical energy throughout the area pro- 
posed by the County Council on similar conditions to 
those suggested by the Administrative Company in 
previous years. The maximum price for such supply 
was put at £4 per annum per kw. of maximum de- 
mand, plus 5d. per unit, at extra high pressure. 

The companies further sought for an amelioration 
of the provisional order conditions under which they 
now: work. On more than one occasion the L.C.C. 
has suggested that Parliament should transfer the 
right of purchase of the companies’ undertakings, now 
vested in the respective Borough Councils, to that body. 
The companies therefore asked that the purchase of 
all these undertakings should take place in 1949, 
or 42 years from 1907, and that there should 


be three years’ notice. Yet another important 
modification of the existing conditions would 
have affected the terms of purchase. It was 


proposed that these terms should not be those of 
the Electric Lighting Acts, but that the purchase 
price should be arrived at by agreement, or, failing 
agreement, under the terms of the Lands Clauses 
Act. If the latter, of course, it would mean the re- 
payment of all the capital expenditure properly in- 
curred by the ‘‘ London Electrical Companies’ Joint 
Committee '" in the purchase and equipment of the 
stations of the companies, less an amount by way of 
sinking fund. This latter, it was suggested, should 
be upon a 4 per cent. basis for the 42 years, and this 
sum was to be deducted. Exclusive of the generating 
stations and works of the companies, it was proposed 
that the value of the undertakings be ascertained, and 
paid for on the terms of Section 2 of the Electric 
Lighting Act of 1888. 

The above briefly sums up the 
power problem at the present time. 

There were a few power Bills relating to the pro- 
vinces. The Leicestershire and Warwickshire Elec. 
tric Power Co. deposited a measure to extend the time 
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limited by the Leicestershire and Warwickshire Elec- 
tric Power Act, 1902, for the purpose of taking land 
compulsorily, and for making & substantial commence: 
ment of the works. The Bill also contained condi- 
tions relating to the regulation of the capital, but the 
promoters did not proceed with it. The Somerset and 
District Electric Power Co. likewise sought an exten- 
sion of the time limited by the Act of 1903 for the 
erection of generating stations, and authorising the 
company to acquire by agreement the provisional 
undertakings within ‘the area. This Bill was aban- 
doned at a very early stage, no appearance being 
entered before the Examiners of Standing Orders. 

The electrolytic corrosion of water mains was 
raised by the Metropolitan Water Board in connection 
with the North Metropolitan Electric Power Bill. 
This case reveals a weakness in our Parliamentary 
system. Taking advantage of the fact that the com- 
pany were applying for additional powers of supply, 
viz., the supply in bulk to-power users within an 
area already sanctioned by Parliament, the Metro- 
politan Water Board petitioned for the insertion of a 
clause, which would have been retrospective in char- 
acter, putting upon the Electric Power Company 
liability for damage to the water mains of the Board 
by electrolytic corrosion. The eloquence of the Hon. 
J. D. FitzGerald, K.C., impressed a Committee of 
the House of Commons, presided over by Sir Joseph 
Leese, and the clause was inserted. The Bill was 
accordingly unopposed in the House of Lords. Both 
Cominittees of Parliament which deal with unopposed 
measures, however, exercise a rigorous censorship, 
under the chairmanship of Earl Onslow in the House 
of Lords and Mr. Emmott in the House of Commons. 
In both cases the chairmen are assisted by capable 
counsel, and it is & common occurrence for clauses of 
an unprecedented character in unopposed Bills to be 
struck out. On this question of electrolytic corrosion, 
the balance of precedent is vastly against the inclu- 
sion of the clause, and on more than one occasion 
the late Lord Morley, and his successor, Lord 
Onslow, in consultation with Mr. Grey, their counsel, 
have refused to insert it. The view held by the 
authorities is that the Board of Trade regulations have 
yet to be proved inefficient, and in the case of the North 
Metropolitan Electric Power Bill, the clause was 
accordingly struck out. 

Other Bills relating to electric supply were those 
of the Electric Supply Corporation and the Richmond 
(Surrey) Electric Light and Power Co. The former 
transferred to the Company a number of electrical 
undertakings authorised under the Electric Lighting 
Acts in various parts of England and Scotland, and 
comprised certain agreements relating to the supply 
of electrical energy in other places, substituting the 
Electric Supply Corporation for Messrs. Crompton and 
Co. The Richmond Co.’s Bill legalised an agreement 
made with respect to the supply of electrical energy 
in the Borough of Richmond under the Richmond 
(Surrey) Electric Lighting Order, 1883, between the 
Corporation of Richmond and Latimer, Clark, Muir- 
head & Co. The Richmond Corporation apparently 
feared that there was some sinister motive behind the 
action of the Company in promoting this Bill, and that 
the Provisional Order would be transferred, extin 
guishing all the rights which the Corporation now has. 
Hitherto there has merely been an agreement, per- 
fectly legal, between the two parties for a supply of 
electrical energy, without Parliamentary sanction. 
Several such agreements existed prior to 1905, but in 
that year the Board of Trade, in connection with the 
proposed transfer of the Sudbury Provisional Order, 
after consideration, came to the conclusion that under 
Clause II. of the Electric Lighting Act of 1882 all 
such transfers or agreements must be subject to Par- 
liamentary sanction. The same point applied in the 


case of the Electric Supply Corporation Bill, above- 
mentioned, and, with the exception of the Richmond 
case, there has never yet been opposition. Other in- 
stances are Hythe and Sandgate. 

Two Bills were promoted by Corporations having 
for their object the supply of electrical energy outside 
the borough boundaries. The Aberdeen Corporation 
Bill involved a somewhat complicated position, inas 
much as, in an endeavour to develop the outside dis- 
tricts, they involuntarily disturbed the relations between 
the Aberdeen County Council and a small local supply 
company. The County Council had powers to pur- 
chase the company, and the Corporation found them- 
selves forced to take over these powers in order to 
prevent delay. After much opposition, it was agreed 
that if the rights of the County Council were not exer- 
cised by January Ist, 1908, they should revert to the 
Corporation. The Leicestershire and Warwickshire 
Electric Power Co. unsuccessfully opposed, in the House 
of Commons, the Coventry Corporation’s proposal to 
supply electrical energy in certain adjoining areas now 
included in the municipal water area, and did not oppose 
in the Upper House. 

There is not a great deal to call for comment upon 
tramway matters. The Oxford and District Tramways 
Bill was finally passed, although at one time there 
appeared to be a strong probability that the negotia- 
tions between the National Electric Constfuction Co. 
and the Corporation, whereby the former acquire the 
horse tramway undertaking and convert it to the 
Dolter surface contact system, would fall through. The 
hitch was brought about mainly owing to the National 
Electric Construction Co. being unable to secure 
financial support for the scheme in view of the heavy 
penalties to which it had bound itself, and it was 
only after considerable modifications of the agreement 
with the Corporation that the Bill, after passing the 
House of Lords, was proceeded with. The Belfast 
Corporation were faced with two alternatives in con- 
nection with the Bill of the Cavehill and Whitewell 
Tramways Co., either to fight the request for mutual 
running powers with a good prospect of being defeated 
by precedent, or to purchase the company. The 
latter course was chosen, and the Bill of the company 
was consequently withdrawn. We believe the pur- 
chase price will be about £60,000, and a Bill will be 
introduced next session to give effect to this arrange- 
ment. The Birmingham Corporation suffered a reverso 
in connection with its proposal to extend the tramway 
system into the Yardley district. Minor extensions 
were authorised to the tramway systems of the 
London County Council, the Sheffield Corporation, the 
Manchester Corporation, and the Rawtenstall Cor. 
poration. The West Riding Tramways Co. and the 
West Yorkshire Tramways Co. were granted exten- 
sions of time for completion of works and acquisition 
of land, but the York Tramways Bill was withdrawn 
in face of the opposition of the Corporation. For 
the same reason the London United Tramways Co., 
and the Middlesbrough, Stockton, and Thornaby 
Tramways Co. deleted all reference to new lines in 
their Bills, and contented themselves with asking for 
extensions of time for works already authorised, and 
for the compulscry acquisition of land. 

The most important of the railway Bills was the 
Euston-Watford Electric Railway promoted by the 
London & North-Western Railway Co. This will 
relieve the traffic upon the company’s existing tracks 
to Watford, and at the same time aid in developing 
this district in a manner which the present service is 
incapable of doing. We have published a good many 
details of the proposed line (ELECTRICAL ENGINEERING, 
Vol. I., p. 357), and need only repeat here that it will 
be partly in tunnel and partly on the surface. Despite 
the somewhat determined opposition of the City of 
London Corporation, the Great Northern & City Rail- 
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way Co. have been empowered to extend their rail- 
way from the present Mocrgate Street terminus to 
Lothbury. Powers to do this were actually granted 
in 1902, but they were allowed to lapse, mainly owing 
to the condition of the money market. The Bill cf 
last session revived these powers. | Extensions of time 
for works and land were granted to the North-East 
London Railway Co. and the Watford & Edgware Rail- 
way Co., whilst the Central London Railway Co. was 
unopposed in its application for powers to double a 
depót branch line, now single, between Uxbridge Road 
and Wood Lane, and to build & subway between the 
Bond Street Station and Messrs. Waring's preniises 
in Oxford Street. 

The number of Provisional Order Applications to the 
Board of Trade, which had to be confirmed by Parlia- 
ment, was below the average. Only five tramway 
orders were applied for, four relating to extensions of 
existing systems, and one reviving and extending 
powers which had expired. In the case of Taunton, 
the application was by a company, and the remainder 
were by local authorities. The aggregate length of the 
proposed tramways was 8 miles 45 chains of double 
line, and 2 miles 73 chains of single line, and the 
estimated cost £77,894. Provisional Orders were made 
in all cases, and the confirming Bill. received Royal 
Assent on August 2nd. A new clause was inserted in 
all the orders, in a form agreed upon between the 
Postmaster-General and the tramway representative 
bodies, empowering the Postimaster-General to use the 
tramway posts of the proinoters for the support of 
telegraph wires. "The text of this clause in its final 
form will be found in ELECTRICAL ENGINEERING, Vol. 
I., p. 1028. Thirty-three applications were made for 
electric lighting Provisional Orders, 16 by local authori- 
ties and 17 by companies or persons, and only 
one related to the County of London. ‘Twenty-three 
were granted, the remainder either being refused 
by the Board of Trade or withdrawn by the pro- 
moters. 

An investigation into the Radio-telegraphic Conven- 
tion of 1906 occupied the time of a committee of the 
House of Commons, presided over by Sir John Dick- 
son Poynder, from March to July, with the result 
that, by a majority of one it was decided to recommend 
the Government to adhere to the Convention. 
Seldom, should we think, has a committee of Parlia- 
ment had to sit in Judgment upon a more complicated 
problem. The Marconi Co. naturally forced the dis- 
cussion around the technical question of the possi- 
bility of inter-communication between different 
systems, and for weeks the committee were admittedly 
hopelessly out of their depth in à maze of technicali- 
ties from such authorities as Sir Oliver Lodge and 
Professor J. A. Fleming, only to ultimately admit, in 
their report, their inability to decide between the con 
flicting views in the absence of any body of inde- 
pendent expert opinion. Practically every witness 
appeared with a technical treatise, which was 
mechanically read and afterwards printed in the short- 
hand notes of the proceedings. A certain amount of 
recrimination was indulged in, necessitating strong 
suppression by the chairman, in which he was sup- 
ported by the whole of the committee. In placing 
Naval and Imperial interests as of first consequence, 
the committee have taken the only course open to 
them, and in face of the overwhelming expressions of 
opinion from the official delegates that these аге 
amply safeguarded by the Convention and regulations, 
it is difficult to say that the committee have done 
wrong in their recommendation. Beyond this, the 
question resolves itself into one between the compet 
ing commercial interests of the Marconi Company and 
other British and foreign. wireless telegraph com- 
panies; a broad question, and one in which loyalty 
to a pioneer British compauy appears to have played 


an important part at the hands of the supporters of 
the Marconi Co. The general conclusion to be drawn 
from the report is that the committee was uncon- 
vinced of anything, except that, in the interests of 
the nation generally, the ratifieaticn of the Conven- 
tion was absolutely necessary. 

In addition to the private Bills, which we have 
passed in review, the only publie Bill of interest to 
electrical engineers this year has been the Telegraph 
(Money) Bil. This authorises an expenditure of 
£6,000.000 upon the telephone system during the 
intervening period before the purchase of the National 
Telephone Co.'s system in 1911. The Patents and 
Designs Bill was the subject of much controversy. but 
eventually received Royal Assent in a very differen: 
form to that in which it was originally deposited 


Paris Omnibus Service.—'l'he Municipal Council of Paris his 
decided to lease the omnibus service of the city, provided the 
concessionaire will employ electric carriages, charge 10 or £0 
centimes (14. to 2d.), according to distance, appoint fixed 
stopping places, and pay the city 4) per cent. of its gross earn 
ings. The new concessionaire must give its employees a share 
in the profits, but not by way of an increase in salary. The 
share is to be paid into two funds, the sick and benefit fund, 
and the pensions fund, the former of which will also receive 
contributions from the company of 6 per cent. of the total 
wages paid, and from the employees of 2 per cent. of the wages 
received. The minimum monthly salary is fixed at £6, anu 
each employee is to have four holidays a month and ten con- 
secutive days’ leave each year. 

Electricity for Canal Repair Work.—The Engineer reports that 
an interesting example of the ready adaptability of electricity 
may just now be seen at Battye Lock, Kirkheaton. "The Calder 
and Hebble Navigation Company has recently found it neces. 
sary to carry out some repairs at this lock, requiring the water 
to be temporarily drawn away from that portion ot the canal. 
At a little distance from each end of the lock а dam has been 
constructed, and at the east end a platform has been erected 
over the canal. At this platform a centrifugal pump has been 
placed. together with a 25 h.p. motor driven by electrical 
energy supplied from the mains of the Yorkshire Electric Power 
Company. The motor has been lent by the Power Company. 
and, although only occupying a space measuring about 2 ft. by 
25 Ít., is pumping at the rate of 145,000 gallons of water per 
hour, and considerable local interest has been shown in the 
work going on. 


Electrical Trade Possibilities in India.—' he United State: 
Consul General at Calcutta has recently sent home a report upon 


-the electrical trade of India, in which he mentions the 


cit yof Poona, situated 45 miles from Bombay at an elevation 
ot 1.800 feet above sea level. It is a week-end resort for many 
of the well-to-do citizens of Bombay, who have fine cottage 
homes there, or have reserved suites of rooms at the hotels and 
boarding houses. The latest improvement at Poona is an exten- 
sive electric-car system. A Bombay firm has made a start with 
a scheme to provide Poona with electric energy for lamps, 
motors, and cars. The supply at first is to be confined to the 
municipal limits of Poona, and this area enlarged as the demand 
requires. It is proposed to supply the energy from a central 
station, and to lay underground mains, or to erect overhead 
wires, as may be approved by the local government. АП the 
streets to be supplied are under control of the municipal govern- 
ment, but it is already understood that there will be no oppo- 
sition by government to the proposed scheme. ‘rhe Consul 
states that no country stands as well in India as America in 
regard to electrical machinery and supplies, and to methods in 
the use of them; American electrical engineers, he says, are con- 
sidered the best in the world, and he suggests that they pay some 
attention to the Poona proposition. The extensive electrical 
works in Kashmir, under the direction of American electrical en- 
gineers, are making rapid progress toward completion. The power 
is derived from the Jhelum River, below Baramulla. The big 
Hume, capable of carrying 20.0C0 horse-power, is completed, and 
the turbines to furnish 5,000 horse-power are being installed. 
Electrical energy for mills and other purposes will be conveyed 
to Nerinagur, many miles away. The scheme is а large one, and 
great commercial results are confidently expected. The com- 
fort and convenience that will necessarily follow to a large 
territory occupied. by millions. of people would be hard to 
describe. The items of lighting and operating electric fans alone 
are worth the expenditure on this great enterprise. 
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ELECTRICAL MACHINERY ACCIDENTS DURING 1906 


HE annual report by the Chief Engineer of the 

British Engine, Boiler and Electrical Insurance 
Co., Ltd., for the year 1906, contains a section upon 
electrical machinery, which is of particular interest to 
all electrical engineers, and we reproduce this part of 
the report in full below :— 


Another large increase in the business of the electrical depart- 
ment proves that the insurance and inspection of electrical 
machinery is useful and appreciated, and that the work is being 
done to the satisfaction of the insured. As compared with 
1995, the number of dynamos and motors insured increased by 
15 per cent. The breakdowns, it is gratifying to state, increased 
in a somewhat lower ratio, both in number and in cost. 
Whether the company has to thank the makers of the machines 
insured for supplying better designs and workmanship, the 
owners for exercising greater care, or its own inspectors, it is 
hardly possible to determine. Probably all have helped. 
Besides dynamos and motors, a very large number of motor- 
starting switches have been insured. It is only recently that 
owners have begun to see the advantage of insuring these. Of 
them, unfortunately, breakdowns have increased far more 
rapidly than the insurances, and the cost of repairs in a still 
greater ratio. Doubtless the rate of increase, as in the case of 
dyuamos and motors, will begin to fall after a year or two of 
regular inspection. The rate of breakdowns during 1906 among 
dynamos was 1 in 16, and among motors 1 in 82. The rate 
among continuous-current machines, both dynamos and motors, 
was twice as high as among alternators, but the cost of repair 
per breakdown only about one-half. This is no doubt due to the 
relatively large sizes of the alternators. 

The proportions in which the various parts of the machines 
are thought to have caused or initiated the breakdowns of 1906 
are tabulated below :— 


Dynamo. Motors, 

Description of part which m —— —. 

is believed to have failed first. 1905. 1906. 1905. 1906. 
Armatures and rotors Percent. 53 50 48 44 
Magnet coils and stators Р 6 11 13 14 
Commutators and brush gear is 25 20 98 28 
Miscellaneous " 16 19 11 14 


100 100 100 100 


Starting switches and controllers. 1905. 1906. 
Resistance coils à; М .. Percent. 48 48 
Contacts and switch arms ... Y" i 15 10 
Automatic apparatus is ў» 13 17 
Miscellaneous ifa isi TT " 24 25 

100 100 
And the causes of these breakdowns were probably as 
follows :— 
Dynamos. Motors. Starters. 
Accidental .. Percent. 15 9 22 
Dirt and neglect vs 14 19 11 
Age and deterioration ... T 31 25 23 
Bad workmanship and 

design .. к dis ve 23 18 9 
Overloading P js 0 2 7 
Unascertained ... ^ 27 27 28 

100 100 100 


The following examples have been selected by way of illus- 
trations among the breakdowns of the year :— 

1.—Two-pole compound-wound dynamo, giving 55 amperes at 
230 volts when running at 1,070 revolutions per minute. The 
dynamo was driven by countershafting and belting from a steam 
engine. While cleaning the engine the attendant disturbed the 
governor and pulled it to its lowest position, where it stuck. 
The engine began to race, and before it could be stopped the 
dynamo attained sufficient speed to cause sparking severe 
enough to fuse the copper gauze brushes and the surface of the 
commutator. Many of the lamps in connection with the dynamo 
were destroyed by the high voltage resulting from the increased 
speed, but the armature was not damaged. 

2.—Four-pole shunt-wound open-type dynamo, five years old, 
giving 65 amperes at 275 volts when running at 700 revolutions 
per minute. The magnets were placed, as it were, at the ends 
of the arms of a St. Andrew's cross. The ends of consecutive 
coils were permanently soldered together, forming loops from 
coil to coil. 


wnile the dynamo was running in parallel with a battery the 
connection between the two lower magnet coils was broken, 
probably by a blow from a broken armature binder (for one oí 
the binders was afterwards found broken). Тһе magnetic field 
thus being destroyed, the dynamo ceased to generate, and short- 
circuited the battery. Fortunatelv, the attendant switched off 
the dynamo before the armature was burnt out, and the only 
damage done was to some of the connections between the battery 
cells. There was a reversed-current cut-out switch in connection 
with the dynamo, but for some reason or other it failed to act 
befere the attendant pulled out the dynamo switch. 

The case is described not because it is at all unusual, but to 
draw attention to the necessity of carefully protecting the con- 
nections between the magnet coils of shunt-wound machines. 
The wires in the coils are necessarily fine and easily broken, 
therefore the loops linking coil to coil should be formed of 
substantial strips of copper, or should be carried in or attached 
to some substantial structure which cannot be broken by a light 
blow or dragged down by a duster. 

5.—Four-pole enclosed | compound-wound | motor-generator, 
forming what is known in the printing trade as the “teaser” 
of the Bullock equipment of a printing machine. The machine 
is driven by a Z0 H.P. mctor, which, under the ordinary 
working conditions, receives current direct from a 400-volt 
supply. When threading the paper through the rolls, or 
“inching in,” 
The motor then gets its current 


as it is called, a dead.slow speed is required. 
from the *''teaser,"' 


which 


ro. 1.—ARMATURE BEFORE ACCIDENT. 


Fig, 2.—ARMATURE AFTER ACCIDENT. 


generates at 100 volts only. Supplied at this voltage, the main 
motor can, by means of a controller, start the printing machine 
quite slowly, and gradually increase its speed as required. 
When sutlicient speed is attained, the “teaser” is thrown out, 
and the motor switched direct on to the 400-volt supply, after 
which the full speed is got up by varying resistance in the 
armature and shunt circuits. 

One day the *'teaser" suddenly gained sufficient speed to 
burst the binding wires and throw off the conductors. The 
cause could rot be ascertained. When the inspector arrived he 
found the shunt was connected and in order, and a spare arma- 
ture put in as soon as the damaged one was taken out, ran 
satisfactorily. Figs. 1 and 2 show the two states of the 
armature. 

4.—Semi-enclosed 3 B. H.P. shunt-wound motor, taking current 
at 400 volts. А coating of oil and fluff inside the motor caught 
fire, and burnt the insulation of one of the magnet coils. The 
girls who were working in the room extinguished the fire by 
pouring a bucket of water into the motor casing. The cause of 
the fire was accumulation of inflammable dirt, owing to neglect 
of cleaning. 

9.— Three-phase protected motor of 20 B.H.P., taking current 


1 
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at 440 volts. 


per minute. 


Periodicity, 40 per second; speed, 770 revolutions 
Owing to neglect of lubrication, the bearing at the 


pulley end of the rotor shaft got hot, and the white-metal lining - 


was melted, and ran out. The end of the shaft dropped 
sufficiently to bring the rotor into contact with the core of the 
stator, and both rotor and stator windings were damaged, and 
had to be rewound. There was no oil gauge upon the bearing. 

6.—Four-pole semi-enclosed shunt-wound 5 H.P. continuous- 
current motor, one year old, receiving current at 230 volts, and 
rurning at 1,500 revolutions per minute. 

Owing to wear of the shait bearings, the armature came into 
contact with the pole faces, rubbing the insulation off the con- 
ductors and short-cireuiting them. The wear was very rapid, 
fo: one of the company's inspectors examined the machine a 
fortnight before the breakdown, and found the armature 
central, with „l, in. clearance all round. The bearings were of 
gun-metal, without white-metal iinings, and must have been 
ful. of grit or lect without oil to wear so rapidly. 

7.—Semt-enclosed — continuous-current  shunt-wound motor, 
25 H.P., connected across the outer and middle wires of a 
three-wire system having a difference of potential of 460 volts 
between the outer wires. ‘The middle wire and the frame of 
the motor were earthed. Owing to a deposit of oil, carbon dust, 
and soot upon the insulating washer separating the commutator 
segments from the clamping ring, a path for the current was 
established between the armature and the earthed frame, thus 
short-circuiting. the armature and the supply. Betore the fuse 
nelted, three of the commutator segments were burnt beyond 
repair, and several of the armature conductors separated from 
the commutator spokes by the melting of the solder. These 
insulating washers quickly become greasy, and gather dust trom 
the brushes or surrounding atmospheres. They are also so 
narrow that they are very easily bridged, and therefore must be 
kept scrupiously clean if they are to fulfil their function as 
insulators. ‘This is specially important when, as in the present 
case, the frame of the machine and one pole of the supply are 
earthed, as there is then the full difference of potential of the 
supply between the copper and the iron tending to break down 
the insulation. 

8.—Enclosed shunt-wound motor, six years old, 15 H.P., 
taking current at 400 volts; speed, 640 revolutions per minute. 
The mica insulating ring between the commutator segments and 
the clamping ring was burnt. Three of the segments were 
short-circuited, and опе of the armature coils burnt. The 
replacement of this coil necessitated the entire rewinding of the 
armature, for the insulation of the conductors was so deterior- 
ated by overheating and frequent repair that it was impossible 
to lift the burnt coil without damaging the rest. The cause of 
the short-circuit was probably accumulation of carbon dust upon 
th: insulating washer. The motor was usually found in a dirty 
and oily state when inspected. Also there was nearly always 
an ‘‘earth’’ on some part or other of the system. 

9.—Four-pole compound-wound protected motor, made in 1903, 
running at 945 revolutions per minute, and taking 15 amperes at 
25) volts. The four magnets, which were placed at the ends 
of the vertical and horizontal diameters of the casing, were held 
by set-screws--one to each magnet, with heads outside the 
casing. The head on the top of the casing carried a ring, which 
was used for tifting the machine. The screw in connection with 
it was loosened either by vibration caused by the running of 
the motor or by having been twisted by the hook of the crane, 
and had slackened back until the shoe of the maznet came into 
contact with the armature, and cut up the insulation of the 
ccrductors. The armature of a six-pole machine was damaged 
in the same way by the dropping of a magnet core held by a 
set-screw carrying à lifting ring. 


The following cases are variations of the 
of breakdown :— 


10.—-Four-polə protected compound-wound motor, two years 
old, running at 780 revolutions per minute, and taking 32 
amperes at 480 volts. Each of the magnet cores consisted of a 
nuntber of thin plates, 6) in. wide, 4} in. deep (i.e, in а 
radial direction) in the middle of the arc, and 6} in. deep at 
the tips of the horns. 'Two transverse rectangular holes were 
cut throuzh each magnet parallel to the axis of the machine, 
and at right angles to the planes of lamination, and a bar of 
wrought iron pushed through each pele. These bars, and con- 
sequently the magnets through which they passed, were held to 
the frame by two set-screws, { in. diameter, passing through the 
casirg, and "screwed one into each bar. 

The binding wires on the pulley end of the armature broke 
three tinies, showing marks of having been in contact with the 
bottom pole piece, yet when the motor was examined while 
standing there was suthcient clearance between the two. Twice 
the damaged armature was repaired. "The third time the in- 


same type 


spector made a thorough examination of the whole machine, 
and found the two screws which held the bottom magnet  sutli- 
ciently slack to allow it to be iifted by the magnetic pull into 
contact with the armature. It should be mentioned that the 
heads of the set-screws were countersunk in the frame of the 
machine, so that when they became slack and dropped down- 
wards the space between their heads and the seats against 
which they were originally screwed was not apparent. 

12.—Four-pole protected shunt-wound 2 H.P. motor, taking 
current at 550 volts. The magnet cores were cast with the 
frame. The field coils were wound on formers, and afterwards 
taken off and pushed on to the magnet cores. On receiving 
notice of a breakdown, an inspector was sent to ascertain the 
nature of the damage and give instructions for the necessary 
repairs. He found that the breakdown had occurred on the 
previous Saturday, and that the owner had already called in a 
man, who, after spending the Sunday in putting in a new 
starting switch and taking out the armature, had come to the 
conclusion that there was ''something the matter ” with the 
field coils. On examination the inspector found one of the coils 
making full connection. with the frame of the machine, and the 
insulation between the inner layers themselves, and between 
them and the magnet cores very much charred. This led him 
to examine the other coils, two of which were found in nearly 
as bad condition. He had the greatest difficulty in getting the 
coils off the magnets, and came to the conclusion that great 
force must have been used to drive them on, and that the 
damage which ultimately led to the breakdown was caused by 
the rough usage to which they had been subjected while being 
driven on. 

It may. perhaps, be mentioned here that when the motor 
started after the repairs the fuse, a No. 26 S.W.G. tin wire, 
melted. The inspector then tested the armature, and found 
an intermittent fault on one of the conductors, which, on lifting 
the winding, proved to be an open circuit resulting from the 
fusion of the coil. The faulty conductor was replaced and the 
machine restarted. Again the fuse gave way. The inspector 
then directed his attention to the new starting switch, which 
had been put in before his arrival on the Monday after the 
first breakdown. He found it connected, as shown by the 
diagram below. The effect of this arrangement was that the 
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motor started with practically no field, and half the intended 
resistance cut out of the armature circuit. The current through 
the armature was therefore excessive, and sutlicient to melt the 
fuse. The Inspector, having discovered the cause of the trouble, 
changed the brush lead from A to B, and left the motor running 
well. 

15.—Four-pole series-wound 1j h.p. enclosed motor, six years 
old, taking current at 120 volts 

On receiving information that the motor would not start, an 
inspector went to examine it. He found the commutator bars 
entirely worn away. and several of the lugs separated from 
them. The bars originally had little margin for wear, and 
when half worn would become uneven and badly insulated 
through want of rigidity. By increasing the depth of the seg- 
ments a much more serviceable commutator would have been 
obtained. The machine was probably cheap, and was not of 
British manufacture. Unfortunately, the company's experience 
leads to the belief that a considerable number of commutators 
not of British manufacture are sold in the British Isles, and 
not a few of them are of similarly stinted dimensions. In last 
year's report attention was drawn to the frequent short-circuit- 
ing of commutator bars insulated from each other and from 
the binding washers or nuts by “made-up” mica, i.e., small 
flakes of mica bound together by shellac, fish glue, or other 
cementing materials, and compressed into sheets by hydraulic 
pressure. Breakdowns of this class have again been numerous, 
particularly among machines of certain makers. 


The following is a typical ease: — 


14.—A six-pole shunt-wound 15 B.H.P. motor, taking current 
at 200 volts, broke down by fusion of several of the armature 
coils. The armature had to be entirely rewound. The in 
spector who examined it came to the conclusion that the damage 
was caused by short circuits in the commutator, for the bars, 
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especially those connected to the damaged coils, were burnt, 
and the insulating material between them carbonised. This 
material was found to be ‘‘made-up’”’ mica. The carbonisation 
had probably been caused by ignition of the binding material 
used for cementing the flakes of mica, or of carbon or copper 
dust collected in the interstice between the flakes. As far as 
the writer knows, much of the ‘“‘ made-up” mica used is made 
by girls, who work rapidly and without much care. Under such 
circumstances it seems probable that the flakes of mica are not 
always of equal thickness or laid close together, and that 
interstices are left from which the cement is not entirely 
expressed by the hydraulic pressure. If this cement be com- 
bustible, it is easy to understand how it becomes carbonised by 
sparking, and how the material becomes perforated like the 
leaves of a worm-eaten book. 

For insulating the segments of large commutators ‘‘made- 
up” mica must be used, and is used successfully, but the 
Company's experience leads them to think that for small motors 
soft green mica is a better material than some of the ''made- 
up " stuff sent out. 

15.—Two-pole compound-wound belt-driven dynamo giving 60 
amperes at 200 volts when running at 780 revolutions per 
minute. Тһе commutator was 5jin. diameter and біп. long. 
containing 64 segments insulated by sheets of mica. The ends 
of the segments were not bevelled in the usual way, but stepped, 
so that when put together they formed cylinders 43in. diameter 
instead of cones. They were held in place by rings of fibre 43in. 
internal diameter forced over the cylindrical surfaces and by 
flanged washers forced over the external circumference of the 
rings and held at one end by a collar, and at the other by a 
nut on the spindle. Thus the fibre rings and the washers 
securing them, having their internal surfaces cylindrical and 
co-axial with the commutator, could exert no radial pressure 
on the latter, and therefore when, owing to wear or loosening 
of the fibre rings, the segments became slack it was impossible 
to tighten them by screwing up the nut. The result was that 
after a time the segments became slack, the mica between thm 
worked out, and copper dust from the brushes worked in, short- 
circuiting the bars. After having been patched up more or 
less efficiently several times, the armature had to be sent to 
a maker of electrical machinery for repair. Here the inspector 
saw it, and, recognising the unmechanical character of the 
design, had the ends of the segments bevelled and new washers 
with conical internal surfaces made, so that the nut, on being 
tightened, produced a radial as well as an axial pressure on the 
segments. 


The following is also a typical case : — 


16.—Four-pole semi-enclosed shunt-wound 10 h.p. motor, taking 
current at 460 volts. 

The brushes, eight in number, were of carbon, 2in. wide by 
iin. broad, fixed in brass holders, which were connected by 
hinged levers to the spindles and constrained by springs. Three 
of the brush holders were burnt by coming in contact with the 
commutator through the carbon block having worn away. It 
тау be asked why in such cases does the inspector not see 
that the brushes are getting worn, and advise the owner сї 
the motor to replace the carbons. The answer is that in many 
cases the motors visited are running and cannot convenientiy 
be stopped when the inspector calls, and in others the wear of 
the carbons is very rapid, and a brush which is nearly new «t 
one visit may be worn out at the next. It is curious how 
differently carbon brushes behave on different commutators; 2 
brush which will run perfectly on one will wear rapidly on 
another. The moral of this story is that hinged brush holders 
should be fitted with stops of some kind, to prevent contact 
with the commutator if the carbon wear or drop out. 

Another type of holder, which is held at a fixed distance 
from the commutator and carries a movable carbon pressed 
radially inwards by a spring. also causes frequent stoppages 
when neglected owing to the carbon sticking and ceasing to 
follow up the wear. This type of holder should be frequently 
examined and cleaned to keep the carbon free to move torward 
under the action of the spring. 

17.—Enclosed 5 h.p. bi-polar shunt-wound motor, driving a 
crane by clutches and bevel gear for travelling, traversing, and 
lifting, receiving current at 100 volts through a double-pole main 
switch MN. and liquid-resistance starting switch #. The field 
magnets were wound with four coils in series. and excited by 
current supplied through a shunt switch S.S. connected with 
the liquid starting switch, so as to close before and open after 
the starting switch. Two of these coils were burnt in some 
way not ascertained, and were sent to be rewound. When 
rewound they were returned and replaced on the motor. and 
at once began to get very hot. The inspector was sent for 
but was unable to ascertain the cause of the heating as the 


coils had been taken off. He, however, came to the conclu- 
sion that the other coils might be burnt out, and accordingly 
sent them to be examined, and, if necessary, repaired. When 
they arrived at the shop he had them connected in series 
with а 50C-vdlt circuit, and found they carried the current 
quite satisfactorily and without heating. He therefore ordered 
them to be sent back. He went down himself to see them 
replaced upon the motor, but, as they were late in arriving, 
he could not stay to see them coupled up. *He, however, placed 
them in position on the bench, tied them together in the proper 
order, and carefully instructed the attendant how to connect. 
the free ends. The next morning he received a message that 
the coils which had been rewound were again very hot. He at 
once went to the works, and, finding them in position, traced 
out their connections. He then found that the two hot coils 
were coupled directly across the mains, as shown in Fig. A, 
while the two cold ones were cut out of circuit. He altered 


————— 


the connections, as shown by Fig. B, and the motor gave no 
further trouble. 

18.—Three-phase induction motor, six months old, about 30 
h.p., taking 35 amperes per phase from a 500-volt supply, used 
for driving a coal cutter. 

At the end of the period above mentioned one of the usual 
stoppages occurred for propping the roof. On attempting to 
start the motor again, the fuse, a No. 20 S.W.G. copper wire 
(70 amperes) melted. A second fuse of the same size melted also. 
The company’s inspector was then sent for. He found no 
external evidence of damage. He therefore replaced the fuses 
and tried to start, but two of the three melted. He then put 
in No. 18 S.W.G. copper wire (108 amperes). and got the motor 
into motion with a starting current of about 110 amperes, which 
settled down to 10 amperes as the rotor got up speed, and 
resistance was cut out. In starting he noticed that gas was 
given off from two only of the three plates in the temporary 
liquid starter which was in use. This, combined with the heavy 
starting current, led him to suspect a short circuit between two 
of the phases. As the connection could not be seen without 
dismantling the rotor, he sent it to the maker’s works, where he 
was able to examine it. The cause of the short-circuiting was 
then found to be overheating from overloading, which had - 
melted the solder on some of the conductors at the slip-ring 
end. The melted solder had run down the conductors and 
short-circuited them in several places. This is not an un- 
common experience with motors driving coal cutters. The only 
unusual circumstance is that there were fuses light enough to 
melt before the rotor was burnt out. 


The section devoted to breakdowns of steam, gas, 
and oii engines is of more general interest, and we only 
give the most useful examples :-— 


As in 1905. the rate of breakdowns among steam engines has 
been unusually high, namely, 1 in 81 of the engines insured. 
Among gas and oil engines the rate was lower, namely, 1 in 
12:4. For this difference there are several good reasons, the 
principal of which are: (1) Gas engines have fewer parts than 
steam engines; (2) these parts are on the average much smaller 
than the parts of steam engines of the class which are in- 
sured; (3) gas engines cannot be habitually subjected to stresses 
much heavier than the parts were designed to bear. 

The proportions in which the various parts of the insured 
engines which broke down in 1906 caused or initiated the 
breakdowns, are given in the last columns of the following 
tables. The other columns give the percentages for 1905 and 
the preceding 23 years. 
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STEAM ENGINES. 


Average | During 
Description of parts which are | previous l 
, believed to have given way first. to | 
1905. > 1905. | 1906. 
| 
Per cent. ‘Perc cent.|Per cent. 

Valves and valve gear "T дА 20:8 24:5 23:8 
Spur gearing... ae, — Sa 14:8 17:0 12:0 
Air-pump motions  ... se 103 ! 12:2 9:9 
Air-pump buckets and valves . 7:3 | 7:5 6:9 
Columns, entablatures, кера, 

and pedestals » 170 | 6543 8:6 
oe valve chests, and covers.. 51 | 85 61 
Bolts? eh 48 : 24 0:0 
Parallel motions and links . 16 ^ 19 2:7 
Main shafts fas 45 28 5:2 
Pistons, with their ‘covers, rings, 

and- bolts : Sin 3:1 4°7 3:4 
Governofs and governor gear 2:7 09 ' 17 
Connecting rods, straps, and bolts.. 2:8 38 , 56 
Piston-rod crossheads | z 2:8 24 ' 27 
Flywheels zm 2:1 0:5 1:7 
Air pumps and condensers ... 1:9 0:9 2:1 
Piston rods 1:8 1:9 2-7 
Crank pins 1:8 0:5 0:4 
Cranks.. 1:1 0:0 0:0 
Beams and side levers 0:9 0:5 0-4 
Gudgeons in beams ... 0:8 1:9 0:8 
Main driving ropes and belts 0:2 0-0 1:8 
Total*wrecks, cause not ascertained 0:2 0:0 2:1 
Second motion shafts... 0-1 0-0 0:4 

100:0 1000 — 1000 


1 These do not include bolts on pistons, air-pump buckets, air-pump valves 
connecting rods, valve-year, and other moving parts, the bolts in these parts being 
included with the parts themselves. 


Gas AND OIL ENGINES. 


Average - During 
Description of parts which are | previous | 
believed to have given way first. to | 

1905. ^ ' 1905. 


| uo 
— 


! 
Percent. |Percent.|Per cent. 


Valves and valve gear m 32:6 30:1 28°7 
Cylinders and cylinder ends.. тр 16:6 | 15°9 167 
Pistons.. - 11:9 | 6:2 6:5 
Connecting rods and their bolts 11:2 10:6 12:0 
Main shafts 45 | 159 157 
Governors and gov ernor gear 44 | 53 1*4 
Silencing boxes and exhaust pipes.. 1:3 5'3 2'8 
Flywheels and driving drums 4:3 3:5 4°6 
Clutches and couplings 3°7 0:0 0:0 
Frames and pedestals 2:8 2-7 0:0 
Bolts ! 2'7 0-9 0:9 
Total wrecks, cause not ascertained 1:0 0:0 1:9 
' Main driving. ropes or belts . 0:0 0:9 19 
Starting gear ... aay 0*0 1:8 0:0 
Gas-producer plants ... 00 | 09 0:9 
100:0 100:0 | 1000 


! These do not include bolts on pistons, connecting rods, valve-gear, and other 
moving parts, the bolts in these parts being included with the parts themselves. 


The causes of these breakdowns may be roughly 
classified as under :— 


П 


Steam Gas and oil 
i engines. engines. 
Per cent. Per cent. 


Accident or causes unascertained | 
Old defects or deterioration by wear | 


and tear.. 36 23 
Weakness, bad design, workmanship, 
or material vas Va 14 24 
Negligence of owners or attendants ... | 22 19 
| 100 100 


28 pm 34 
Ж.а 
= 


a ee 


The following is a case closely connected with elec- 
trical inachiner 


14.—Inverted vertical two-crank compound engine, with 
cylinders 12 in. and 19 in. diameter, by 9 in. stroke, coupled 
to a continuous current dynamo, giving 700 amperes at 220 
volts. Speed, 435 revolutions per minute. Boiler pressure, 160 
lb. per square inch. The engine was connected to an inde- 
pendent jet condenser, with an air pump driven by a small 
electric motor, receiving current from the “bus” bars on the 
main switchboard. The set was used for lighting the mill 
previous to the starting of the main engine at 6.30 a.m. After 
that hour, the current required both for the lighting and for 
driving some motors was supplied from a 250 kw. machine 
driven by the main engine. In transferring the lighting from 
the smaller to the larger dynamo, the custom was to bring up 
the voltage of the latter to 220 volts, to switch it on to the 
“bus” bars, so as to run in parallel with the pilot dynamo, 
and then to switch off the latter and stop the pilot engine. 
During this operation the speed of the main engine had to be 
regulated by the opening of the stop valve, as the governor 
would not keep it steady while the load was light. Under 
these conditions it is evident that if the steam supplied to 
the main engine at the moment of switching in the larger 
dynamo were just sufficient to keep the voltage steady at 220 
volts while the dynamo did no work, it would be insufficient 
io keep the engine up to speed and the voltage of the dynamo 
up to 220 volts when the load was transferred from the pilot 
set, or when any of the motors in the mill were started. The 
maintenance of the voltage would therefore depend upon the 
manipulation of the stop valve of the main engine by the 
engineer. If it were not promptly opened, the voltage would 
fall and the current taken by the motors would increase. On 
the other hand, if the stop valve of the main engine were 
opened too quickly, or the steam shut off the pilot engine too 
soon, the pilot dynamo might run as a motor receiving current 
from the main switchboard. Indeed, the conditions were such 
as to demand considerable experience and watchfulness on the 
part of the operator to accomplish the ‘‘change over” without 
a hitch. It is not surprising, therefore, that accidents occurred. 

The first was typical of many others, resulting from the 
improper manipulation of independent jet-condensing plants. 
It occurred at 6.50 a.m. one morning on stopping the pilot engine 
when the main engine had taken the lighting load, and was 
caused by the attendant switching the current off the air-pump 
motor, thus stopping the air pump before the pilot engine had 
come to rest, and before the vacuum in the cylinders was 
destroyed. The result was that the injection water, instead 
of being carried away by the air pump, filled up the con- 
denser and exhaust pipe and overflowed into the cylinders, 
causing the breakage of both cylinder covers. 

New covers were obtained during the day, and the engine 
was started again early the following morning. when another 
accident occurred, this time through some mistake or want of 
skill in changing the lighting load over from the pilot to the 
main dynamo. Exactly what happened could not be ascer- 
tained, but the effect of the mistake was that while making 
the change the voltage suddenly dropped and the current in- 
creased sufficiently to throw out the circuit breaker between 
the main dynamos and the ''bus"' bars, and cut off the current 
before the pilot engine had come to rest. This stopped the 
motor which drove the air pump for the condenser connected 
to the pilot engine, and the water again got into the cylinders. 
The damage on this occasion was not limited to two broken 
covers. Both cylinders were broken, also the high-pressure 
piston rod, piston-rod crosshead and guide, and the connecting 
rod was bent. 

Many independent jet-condensing plants are dangerous unless 
the following rules are observed :— 


1.---Shut the injection cock before stopping the engine. 
2.— Stop the engine before stopping the air pump. 


A vacuum breaker arranged to come into action automatically 
when the water rises above a certain level in the condenser is 
also a safeguard, so long as it remains in working order. but 
its adoption should be no excuse for breaking the rules given 
above. 


GAS AND OIL ENGINES. 


1.—-Horizontal gas engine. with cylinder 6} in. diameter by 
13 in. stroke, running at 165 revolutions per minute with town 
vas. The water for cooling the jacket was supplied from tanks 
through a pipe provided with a stop cock, and returned to the 
tank through another pipe. entering one of them near the 
water level. The tanks were placed where they could receive 
rain water from the roof of the works. Intending to be absent 
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for two days during the frosty weather in December, the 
owner drained the jacket, locked up the place, and left the 
engine, as he thought, safe. After his departure a heavy 
shower came on, which filled the tank above the mouth of the 
return pipe from the jacket, and so filled the latter with 
water. After the shower came a frost, which froze the water 
and forced a piece out of the jacket about 64 in. by 5 in., which 
the owner found when he returned to re-open his works. 

The drainage of water jackets in cold weather is very 
necessary. Every frost brings in a number of claims for 
broken cylinders, although the company sends out many cir- 
culars at the beginning of every winter warning insurers either 
to keep their gas engines warm at night and week.ends or to 
empty the water jackets and connected pipes. 

4.—'The breakages of crank shafts in 1906 were fewer than 
in 1905. although the number of engines insured was greater. 
The decrease is no doubt due to the larger diameters which 
many makers of gas engines have adopted during the last two 
or three years. lf all would follow this good example, the 
breakages would be fewer still. Shafts which might have 
been strong enough five years ago are insufficient for the higher 
compressions and heavier flywheels now in use, while shafts 
which were too weak for the old conditions are still more 
inadequate to-day; calculations of the stresses upon the shafts 
of gas engines are so difficult and uncertain as to be practically 
impossible, and makers have to rely to a very large extent on 
experience, which can only be gained slowly and at considerable 
expense. 

The general practice seems to be to make the shafts, and 
particularly the crank pins, of small engines relatively stronger 
than those of large. Calling ( the diameter of the cylinder, 
D and d the diameters of the crank pin and shaft journals 
respectively, / the distance between the bearings on each side 
of the crank, and r the length of the crank arm, all in inches, 
| CO (1d) Cr. 
the following value of — PEE and. p represent roughly the 
best modern practice. For engines with cylinders below about 
12 inches diameter the value of ('(/+ 4) = 22 varies from 10 
to ll, and rises to about 15 for engines with cylinders 20 
inches diameter. 

For small engines, also, the value of (?г-+4 is usually 10 
to 11, but does not often rise much above 13 for large. 

The shafts of some makers give larger constants, and are 
consequently weaker than those from which the figures were 
derived, but in such cases the tendency is to increase diameters. 
Nevertheless, weak shafts are stil being made, and in the 
keen competition for business the makers of these shafts gain 
an unfair advantage, for the buyer of a gas engine, particularly 
a small one, has seldom the faintest idea whether the shaft 
supplied to him is strong or weak. The writer is inclined to 
think that (7(/- 4) -7? should have a value of about 12 for 
engines with two bearings and overhanging flywheels, and 
about 14 for engines with three bearings, and ("r-d? a value 
of about 10. In any case, large fillets at the junctions of the 
journals with the crank webs are most important. 

9.—Of the shafts that broke in 1906, 77 per cent. had two 
bearings. 23 per cent. had three or more bearings. Of the 
shafts with two bearings, 55 per cent. had one tlywheel, 47 
per cent. had two flywheels. Of the shafts with two tly- 
wheels, one broke in one of the crank arms, and one in the 
body close to the skew wheel for driving the side shaft. The 
rest broke in one of the necks, usually the neck at the end 
which carried the driving pulley. 

Of the shafts with one flywheel, two broke in the crank 
pin, the rest in the neck between the crank and the tHywheel. 
The shafts with three bearings all broke in the neck between 
the crank and the tly wheel. 

The breakage of the shaft of the two-Hywheel engine close 
to the skew wheel was unusual. The engine was six years 
old. It had a cylinder 64 in. diameter by 12 in. stroke, and 
ran at 160 revolutions per minute with town gas. The shaft 
was of steel, 2] in. diameter, with two bearings, each 6 in. 
long. The skew wheel was fixed close to the end of the left. 
hand bearing, and iust beyond it was one of the flywheels. 
The other flywheel and driving pulley were at the other end 
of the shaft. The left-hand end of the shaft, with its tly- 
wheel, dropped off and careered across the engine-room, and 
the skew gear was broken. The fracture occurred close to 
the edge of the skew wheel and between it and the fly wheel. 
It was at right angles to the axis of the shaft, and partly 
old. Apparently it had started with a skin crack produced 
by a scriber or by pressure of the sharp edge of the skew 
wheel, and had then extended across the shaft. There have 
been several similar cases within the writer's experience. 

The flywheels of gas engines are so frequently found loose 
by the company's inspectors that the writer doubts whether 
the keys used are deep enough or sutticiently tightly fitted 


against the driving surfaces of the keyways in contradistinction 
to the beds. It is also doubtful whether many of the flywheels 
fit their shafts well enough to be held securely by one sunk 
key. These wheels in very many cases are loose enough to slip 
easily on to their shafts when the engines are erected at pur» 
chasers’ works. If shafts were always bossed up to receive 
the wheels, and if two keys of a thickness more nearly equal 
to their widths than to half their widths were used, there 
would probably be less trouble with the keys. 

14.— Horizontal gas engine, 10 years old, with cvlinder 
85 in. diameter by 12 in. stroke, running at 250 revolutions 
per minute with lighting gas from a town main. 

One of the two flywheels cracked through the boss and 
through one of the arms close to the rim. The crack through 
one half of the boss started at the corner of the keyway, and 
was caused by the flywheel rocking on the key. The keyways 
in the wheel and shaft were both much worn, and the key was 
packed up with four pieces of tin, so that it had very little 
bearing against the edges of the keyway in the shaft. ‘Lhe 
driving surfaces of these edges were therefore insuflicient, and 
were worn away and burred till :they failed altogether to 
support the edges of the key., The wheel was then only held 
by the pressure exerted by the top and bottom faces of the 
key, and could not be kept tight. 'The key and keyways for 
the other wheel were in almost as bad condition, but the 
wheel, though loose, was not fractured. The engine had not 
been long insured, and the inspector had never been able to 
see it standing. 

16.--Horizontal gas engine, 10 years old, with cylinder 16in. 
diameter by 20in. stroke, running at 160 revolutions per minute 
with lighting gas from a town main. In November, 1905, the 
cylinder end fractured, and was replaced. In November, 1906, 
the new end cracked. The cause was overheating, due to the 
accumulation of deposit in the water jacket. The owners had 
been repeatedly advised to keep the water spaces clear, and 
professed that they were careful to do so. In fact, the com- 
pany’s inspector was informed that the jackets had been cleaned 
five weeks before the crack was noticed, yet when the en 
was taken off and broken the whole of the heated surface was 
found coated, and the water spaces round the exhaust-valve 
chamber completely filled with lime. Pieces of deposit § in. 
thick were taken from them. 

The case clearly proves the necessity of providing mud holes 
in the jackets of the cylinders of gas and oil engines. The 
company has urged this necessity for many vears, but has 
been met by the argument that, as the water never attained or 
ought never to attain, a temperature high enough to cause 
deposition of lime, mud holes were not required. There is 
no doubt, however, that hard waters do deposit lime and dirty 
waters mud, and that provision should be made for removing 
both. Happily the necessity is now being recognised, at least 
in the case of large engines. Small ones, however, are still 
turned out in great numbers without any convenient means of 
cleaning out the jackets of the cylinders. 

As regards boiler explosions, there is nothing in the 
report or among the examples given which is of sufti- 
cient interest or novelty to warrant reproduction. It is 
satisfactory to note that the number of serious mishaps 
is decreasing every year, which fact may perhaps be 
accounted for by the great extent to which electrical 
power is superseding the small steam power plant. As 
regards minor accidents with steam pipes, &e., the pro- 
minent part played by water hammer is most con- 
spicuous, and serves to show that this danger is almost 
the worst one still remaining m the daily operation of 
steam plant and accessories. 


The Demand for Incandescent Lamps in Атегіса.--1п the 
August issue of The Edison Light, of Boston, it states :—'' In 
a recent issue of a periodical issued by the Sterling Co., it was 
stated that Uncle Sam is the largest user of incandescent electric 
lamps in the country, requiring the enormous number of 850,000 
a vear. To supply its customers in. Boston and the surrounding 
towns, the purchases of the Edison Co. for this year will be 
between 1.200,000 and 1.300,000. The number used in such 
cities as New York and Chicago is probably larger.” 


High-Resistance Material.—4 recent American patent by Dr. 
C. P. Steinmetz describes a form of high-resistance material 
suitable tor use with lightning arresters, «с. A mixture of 
clav and oxide of iron or chromium’ is mixed with a binding 
material, such as potassium silicate or sodium silicate. The 
material is made up into rods and baked until hard, and a fairly 
homcgeneous product of constant conductivity is obtained. 
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ENERALLY speaking, the electrodes employed in the electro- 

thermic oxidation of atmospheric nitrogen are of copper and 
are kept cool by a flow of cold water passing through them. 
In the German Patent, 184,958, of the Salpetersáure-Industrie- 
Gesellschaft, a method is described by which electrodes of 
carbon may be employed. The objection to striking an arc be- 
tween carbon electrodes and then passing nitrogen and oxygen 
(atmospheric air) through the arc, is that the electrodes are 
rapidly oxidised. In order to prevent this the electrodes, 
according to the patent, are surrounded by a porcelain tube, and 
through this tube an inert gas containing no oxygen is blown. 
The oxygen nitrogen mixture is then blown through the arc 
alone in such manner that the oxygen does not come into con- 
tact with the points of the electrodes. If the reaction gases 
be nitrogen and oxygen, then the inert gas blown through the 
tubes may be nitrogen. The electrodes protected in this manner 
may also be used for the manufacture of ammonia by the inter- 
action of nitrogen and steam. In this case care must be taken 
to prevent the steam coming into contact with the electrodes. 
Other reactions may also be caused to take place in the arc 
prcvided a suitable gas is chosen to protect the electrodes. 

It has often been contended by Classen that when nickel, 
iron, and other metals are deposited from an ammonium 
oxalate solution no carbon is deposited along with it. Perkin 
has always held that small quantities of CERRO invariably con- 
taminate the deposited metal. А. Fisher, in the Zeitschrift für 
Elektrochemie, 13, 561, now shows that the deposits obtained 
with nickel from an oxalate solution always contain more or less 
carbon, and that, therefore, the results are high when this 
method is used. By dissolving the deposited metal in copper 
chloride and ainmonium chloride he obtained a carbon compound 
containing 36 per cent. of carbon, which proves the presence of 
carbon in the metal. 

In the Gazzetta Chime. Ital., 37, I., 425, V. Borelli publishes 
а paper upon the electrolytic analysis of mercury, and points 
out the difficulties of drying the deposit. He shows that even 
when dried at ordinary temperatures in a desiccator over sul- 
phuric acid. loss takes place. On the other hand, if the desic- 
cator contain potassium hydroxide the loss is practically nil, 
but, in any case, it is better to have a small basin of mercury in 
the desiccator along with the potassium hydroxide. He also 
shows that a portion at least of the mercury forms an actual 
alloy with the platinum of the electrode. 

In the Annalen der Physik [4] 23, 226, Funther Schulze de- 
scribes experiments with tantalum electrodes. Schulze has 
already shown that the rectifying action of the aluminium elec- 
trode Anaalen der Physik [4], 21, 929, may Бе ascribed to a gas 


laver. Experimenting with tantalum rods in different electro- 
lytes, he finds that the analogy between the twa 
metals is very close. The tantalum electrodes — ** form” 


much more гару than the aluminium electrode and 
thus act more rapidly as a valve. Of all the electrolytes 
tried alkali carbonates were the best, the tantalum acting as a 
valve up to 1.000 volts. The influence of temperature is much 
less noticeable than with aluminium electrodes. Beside tan- 
talum the author also found that columbium, vanadium, and 
magnesium show powerful valve actions, and may be used for 
rectifying alternating currents. 

In the /nglish. Patent, 20.209 (1906), A. Lederer describes a 
method for showing inequalities in cross-section in metallic fila- 
ments, which are to be used for incandescent lamps. The fila- 
ment is subjected momentarily to the action of an electric cur- 
rent in an atmosphere which is capable of acting upon the fila- 
ment when heated in it. Tungsten, for instance, may be heated 
in air or cther oxidising gas. The reaction due to heating will 
take place most rapidly at thin portions of the filament, changes 
in colour will be produced, and on subsequent examination the 
thin portions will be easily detected, owing to the colour 
changes. 

In the Berichte, 1907, 3.025, K. Arndt and K. Willner de- 
scribe certain anodic disturbances in the electrolysis of fused 
eubstances, Fused barium chloride and strontium chloride were 
electrolysed in a porcelain crucible, and also in a fire-clay lined 
iron crucible, an anode of carbon rod being used. and a cathode 
of thick iron wire. — Shortly after the commencement ot the 
electrolysis the resistance of the bath suddenly rose, an E. M.F. 
of 50-60 volts being required to maintain the current, whereas 
at the commencement a current of 20-40 amperes was easily 
obtained with a pressure of from 6-10 volts. As the resistance 
increased a bluish halo made its appearance round the anode, 
the evolution of chlorine ceased, and the electrolyte. became 
very much agitated. These phenomena are due. the authors 
find, to silica. which is dissolved from the crücible lining and 
separates at the anode, forming a tough skin. Between this 
skin and the anode there is a layer of gas. and in this the 
current produces а number of small arcs. By a vigorous motion 
of the anode the silica film can be destroved and the electrolysis 
will proceed. smoothly. By using an iron crucible fused stron- 
tium and barium chlorides can be clectrolysed quite satistac- 
torily without the use of a fireclay lining. After the electro- 
lysis has been carried on for a few minutes. the anode should be 
replaced by a fresh one. Compact. reguline deposits of the 


inetals can be obtained with a current of 35 amperes and an 
E.M.F. of 13 volts. 

A method for preparing silicon monoxide is described in the 
English Patent, 26,788, of H. N. Potter. A mixture of sand, 
carbon, and silicon carbide are tamped round a carbon rod, 
which passes through a metallic box. The heating is caused by 
the passage of a strong electric-current. The box is also fitted 
with an orifice, which can be connected with a pump so that 
the operation may be conducted under diminished pressure, or 
in an atmosphere of inert gas. The gases, carbon monoxide, 
and volatised silicon monoxide pass forward, the latter condens- 
ing in a receiver to a fine powder. 

Silicon monoxide is less soluble in hydrofluoric acid than the 
dioxide. It burns when heated in oxygen. The sp.gr. is 2°24, 
but appears only to be 0°04, owing to the large amount of air 
which it holds mechanically. It is, therefore, a splendid insu 
lator for heat. It is harder than glass, and makes a very good 
polishing medium. When mixed with magnesia and pressed 
into blocks or formed into wheels it can be used for grinding 
purposes. It also serves very well as a basis for colours, as 
owing to its fine state of division it mixes very well with painte. 

G. F. Diez proposes to manufacture steel dies by electrolysis 
(American Patent, 857,926) of iron sulphate solutions. The 
solution is prepared by taking 1 litre of a saturated aqueous, 
solution of ferrous sulphate and 125 cc. of a saturated 
solution of sodium bicarbonate. The bicarbonate solution is 
added in two portions to the iron sulphate, the second half 
twelve hours after the first. In twenty-four hours the solution 
is ready for use. Iron anodes are emploved with an E.M.F. of 
0'7 to 1'5 volts. The temperature of the bath should be about 
219 C. The object to be coated is hung bv fine copper wires 
at a distance of trom 10 to 25 cm. from the anode. A matrix 
sutticiently thick for type or for seals to stamp on leather can 
be obtained in from three to four days. But to obtain a matrix 
sufficiently strong to stamp metal from ten to fifteen days are 
required. 

ln order to convert the soft matrix into steel a mixture of 
eight parts charcoal, 13 parts steel filings, and 4 part potas- 
sium ferrocvanide 15 taken. This is made into a paste with oil 
and a crucible is half-filled with this mixture, the matrix 15 
smeared with oi, placed face down upon the paste, covered 
with charcoal, and the crucible filled up with the paste. It is 
then luted down and heated to a red heat for from eight to ten 
hours. At the end of this time the matrix will be found to be 
converted into the finest steel, and will stand the pressure of 
the most powerful presses. 

Electrochemical and Metallurgical, Industry of August con- 
tains a note upon an article by R. L. Phelps upon the electric 
smelting of iron оге in California by the Héroult process. In 
Shasta County, California, there are large deposits of magnetite 
iron ore of very good quality. Electrical enerzy is obtained at 
about 59s. per h.p. year. The current is three phase. and is 
delivered at 22,900 volts; by means of transformers it is then 
converted to 20.000 amperes at 50 volts. The smelter is ellip- 
tical in form. The bottom of the furnace 1s made of heavy 
cast-iron plates with a stamped in covering ot carbon to form 
the neutral zone. Owing to the small amount of slag produced 
no spe. lal tap-hole for slag is provided. The three carbon block 
electrodes are clamped in water-Jacketed. copper holders, and 
the ends of the electrodes are preterably kept in the slag rather 
than in the molten metal. It was thought that trouble might 
arise from using a three-phase 60.cvcle alternating current. but 
sufficient. work has now been done to show that no trouble need 
be feared on this head. So far over five tens of iron of excel- 
lent quality have teen tapped. The reducing agent emploved 
is charcoal and limestone, for the stone is found in the neigh- 
bourkood, the iron ore and limestone lying alongside. 


ELECTRICAL SCIENCE 


British and American 


Capacity of Plate Condensers and their Resistanee.—In the 
August Physical Review J. G. Cottin proposes a new form of 
absolute condenser. It is to consist of two optically plane cir- 
cular plates of glass. each coated with a silver film so thin 
that light may be seen by transmission through them. The two 
plates form, in fact, a  Perot-Fabry interterometer, aud the 
fringes seen by transmitted light serve to ensure the parallelism 
of the plates, and to determine the distance between them. The 
distance between the plates being very small, the condenser 
may be of considerable capacity, but the films are, unfortunately 
for high frequeney work. of considerable resistance. The 
author proceeds to investigate mathematically the effect of this 
resistance on the high-frequency capacity of the condenser. 
The symbolical results arrived at are not applied in the paper 
to any existing instrument, but from the formule it тау be 
gathered that for electrical oscillations of frequency. 50.060 per 
sccond, the capacity of the proposed condenser is 50 per cent. 
less than its static capacity. 

Atmospheric Absorption of Wireless. Signals. —Writing to 
Nature (August 25th). R. A. Fessenden gives a brief descrip- 
tion of some noteworthy observations bearing on long distance 
transmission. It is well known that transmission is in general 
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much easier by night than by day over great distances. This 
is probably owing to the great ionisation of the air by the solar 
ravs. Fessenden has observed, however, that by increasing the 
length of the electrical waves used, the distinction between day 
and night transmission almost disappears. Two types of trans- 
mitting apparatus were used. The first was an alternating 
current dynamo giving 250 sparks per second, and generating 
ieebly damped waves. The power was 10 to 12 kw., and two 
irequencies, 200,000 per second and 81.7C0 per second were 
experimented with. With the higher frequency, signals have 
been received at night time 2,000 and (on some occasions) 4,L0U 
miles distant. But in the day time no signals have been re- 
ceived at these distances. For example, in the West Indies 
the absorption increases almost a thousand-fold in fifteen 
minutes, as the sun rises. Qn the other hand, if the very long 
waves were used, though at night the signals were weaker, 
the daylight signals were much stronger; with the result that 
signals could be sent 1,700 miles by day without increasing the 
transmitting energy. Repeated tests show that while there 1s 
great daylight absorption at a frequency of 200.00) there 1з 
almost no absorption at a frequency of 81,700. These results 
have been further tested by a second type of apparatus, which 
consisted of а high-frequency alternator capable of giving 
100.000 alternations per second, but run for these tests at 
81.700 frequency. The open circuit voltage is 150 volts at this 
frequency, and the armature resistance 6 ohms. The writer 
suggests that his experünents point to the conclusion that the 
masses of ionised air which are supposed to produce the absorp- 
tion are not continuous, but are broken up in somewhat the 
:ame manner that water vapour is into clouds. It is possible that 
ihe masses are of larger size as the distance above sea-level 
iwcreases. The absorption has been found at night-time to vary 
with the direction from which the waves are received. 


` Continental 


Atomic Weight of Radium.—Having had ten tons of pitch- 
blende residues reserved for her by the Austrian Government at 
the instance of the Vienna Academy, and having been placed in 
possession of that amount of material by Baron К. de Rothschild, 
Madame Curie has been able to carry out a new determination 
of the atomic weight of radium on 0'4 gramme of perfectly pu. 
radium chloride, more than four times the amount with which 
her original determination was made. The result, which is 

ublished in the Comptes rendus for August 19th, is slightly 
arger than before, being 2262, instead of 225, the value obtained 
in 1902. Madame Curie attaches much greater weight to the 
new value than to the old. It was obtained with purer material 
and reagents. The salt did not contain more than O'l per cent. 
of barium chloride, as was proved by a spectroscopic test. For 
the latter the barium line 45544, and the radium line 4535.5, were 
used. The barium line is stronger than the radium line, but in 
the course of the purification it nearly disappeared. The chemical 
method adopted was the estimation of the chlorine contained in 
a weighed quantity of dry RaCl, by арп with chloride 
of silver. Radium chloride expels all its water on heating for 
half an hour to 150? C. 

A Standard Magnetic Field.—If magnetic fields could be stored 
and sold like capacities, resistances, or inductances, it would 
mean a great convenience in magnetic measurements. An ap- 


proach to such a desideratum is provided by standard solenoids ` 


free from iron, which may be traversed by standard currents 
to give standard fields. The disadvantages are that the fields are 
weak, inaccessible, and lacking in uniformity. This could be 
largely remedied by introducing iron cores, but not without intro- 
ducing hysteresis and a lack oí neq between current 
and field. R. Gans, in the Physikalische Zeitschrift, for August 
15th, indicates a method of avoiding these sources of error. 
Hysteresis is eliminated by introducing the current by small 
steps with reversals, and a proportionality between current and 
induction may be obtained at maximum permeability, where the 
tangent to the ВН curve from the origin coincides with the 
curve itself for some appreciable distance. The author used a 
gapped ring of well annealed wrought-iron rich in carbon, 
62 cm. in circumference, with a gap of 06cm. The formula 
connecting the field Н in the gap with the current ғ in amperes 
was Н —1548i. But the proportionality only held good between 
1:5 and 2:4 amperes, and varied with the direction of the mag- 
netising current. <A better result was obtained with a ring with 
tapering pole-pieces, especially when made of soft cast steel. One 
such ring gave fields ranging from 5,000 to 10,000 units, accord- 
ing to the magnetising current, and these did not vary more 
than 02 per cent. in one year. 

A New Electrometer.—Yet another string electrometer is de- 
scribed by T. Wulf in the Physikalische Zeitschrift tor August 
15th. Two silvered quartz fibres are suspended side by side 
and joined and weighted at the bottom. They are surrounded 
by a conducting vessel, which is charged to a certain potential. 
The fibres diverge even when earthed, since each fibre is in an 
electrostatic field formed by, say, the positive charge of the 
nearest wall, and the negative charge on the other fibre, due to 
induction. This arrangement has the advantage that positive 
and negative charges have an opposite effect upon the diver- 
gence. The scale of the instrument is quite independent of the 
potential to which the outer vessel happens to be charged. The 
deflection is simply proportional to the difference of potential 


between the fibres and the conducting vessel, which behaves like 
Faradav's ice pail. Very high potentials can be measured with 
the instrument, so long as a proper auxiliary potential is avail- 
able. On the other hand, the sensitiveness of the scale is pre- 
served down below one volt, so that even fractions of a volt can 
be measured. Herein the instrument is distinctly superior to the 
gold-leaf electroscope, which ceases to act below some 70 volts. 


Electricity in South Africa.—A recent issue of the Standard 
reports that Sir Charles Metcalfe, of Sir Douglas Fox and 
Partners, consulting engineer to the Rhodesia Railways, arrived 
at Southampton on Saturday from South Africa on the Union- 
Castle Liner Armadale Castle. Interviewed on his arrival, Sir 
Charles stated that, during the visit which he has just paid to 
South Africa, he had been most largely engaged with a per- 
sonal survey of the railway routes into Rhodesia from the east 
and west coasts. He had also visited Johannesburg on two 
occasions with regard to the project for the electrification of the 
Rand. Speaking of the railway route from the West Coast, 
which is now in the course of construction, Sir Charles stated 
that over 6,000 men were employed upon the work, and that for 
4,000 of these water for sanitary and drinking purposes had to 
be carried for over a hundred miles. Further inland, however, 
where the elevation rose to quite 6,000 ft. above sea-level, there 
was a series of rolling plateaus splendidly watered, the rivers, 
when he was there in the dry season, being in flood. With 
regard to the projected railway from the Broken Hill mine into 
the territory of the Tanganyika Concessions Co., Sir Charles 
stated that the whole of the route had been laid out, and he 
was hopeful that the necessary financial arrangements would 
enable the work to be proceeded with at an early date. Great 
progress, Sir Charles stated, had been made with the scheme 
tor the electrification of the Rand. The Victoria Falls Power 
Co., of which he was one of the consulting engineers, had not 
only secured further valuable contracts since the flotation of the 
company, but they had also been of considerable service to the 
Johannesburg municipality in the difficulties they had encoun- 
tered with regard to the municipal electrical scheme. As a 
result of the goodwill thus obtained and the new contracts, the 
prospects of the company were of the brightest. 


Delta v. Star Transformer Connections.—The relative advan- 
tages of delta and star transformer connections frequently come 
up in the selection of three-phase power-house and sub-station 
equipment, both with and without an earthed neutral connec- 
tion. In an Editorial Note on this subject, the Street Railway 
Journal of New York says that no hard and fast line can be 
drawn between the sizes best adapted to each stvle of connec- 
tion, and a proper decision can only be made with local con- 
ditions in mind, influenced by the characteristics of delta and 
Y windings as modifying the price, weight, and reliability of 
the capacities demanded. With the delta connection the pres- 
sure across the terminals of one phase is the same as that of the 
circuit to which they are connected, but in case of a Y connec- 
tion, each winding furnishes only 5777 per cent. of the line or 
bus potential. The current in one leg of a delta winding is 
977 per cent. of the line current, while in a star system each 
leg carries 100 per cent. line current. For a given transmission 
voltage the star connection theoretically allows the use of 
smaller transformers, although the actual saving is not large, 
and the installation is not subjected to over 58 per cent. of 
the voltage, normally. The size of the wire must be increased, 
but in small transformers, where the insulation takes up a 
considerable portion of the volume of the coil, and where the 
wire is of small cross-section, the star connection probably gives 
a better mechanical construction. Less insulation is required 
when the neutral is earthed or than when the delta connection 
ів епріоуеа. With the earthed neutral there is less strain on the 
apparatus in the case of an earth on the line. As the sizes of trans- 
formers increase, the insulation advantages of the star connec- 
tion become of less moment, and the flexibility of the operating 
arrangement tends to become important. If the transformers 
are connected in delta and one coil breaks down, the voltage 
relations are not seriously disturbed, and the transformers will 
keep in service. The faulty one can then be disconnected and 
three-phase current at full line potential obtained from the other 
two. In a three-transformer Y system, in case of the failure of 
one unit, the tendency 1s for the entire system to break down, 
though with an earthed neutral operation will be possible in 
many cases. Generally speaking, therefore, the reliability de- 
sirable in heavy power work seems better served by the use of 
the delta winding. though in very high potential practice tho 
Y should be considered seriously on its merits as applicable t. 
the conditions so far as known. 
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Specifications Published August 29th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


А 1906 Patents 


18,278, British Тномзѕом-Носѕтох Co. (Aintner). Electric 
railway systems with sectional third rails are по with 
automatic switching gear for connecting the third rail sections 
tə the feeder. One of the running rails is sectionalised to 
correspond with the third rail sections, and a motor generator 
is provided for each section to supply low-voltage current to 
work the switchgear. The presence of a vehicle «ioses the 
circuit across the running rails and enables the low-voltage cur- 
rent to work the switch magnets. Four claims, one figure. 

21,597, MarLorR & West. An electrical leakage detector is 
formed by winding an electro-magnet with two independent 
windings exactly equal to each other as regards the number of 
turns. Each winding is connected in circuit with one side of 
the circuit to be tested, and so arranged that when the currents 
in each coil are of the same strength the total magnetic effect 
upon the iron core is zero. If owing to unequal {ы ж the 
currents become out of balance, the core is magnetised and 
raises its armature, thus closing a local alarm circuit. Four 
claims, six figures. 

22,691, Paterson & Bass. A fireproof covering for insulated 
electric cables is formed by covering the insulation proper as 
follows :—A laver of tape or fabric impregnated with fireproof- 
ing material, followed by a laver of paper also impregnated 
with fireproofing material. Then a braiding of iron wires 
treated with fireproof material in the form of a paste, so as 
to fill the interstices between the wires. Then a further layer 
of impregnated paper, followed by an outer braiding of im- 
pregnated jute. Three claims, one figure. 


1907 Patents 


4,240. NIEMENS-SCHUCKERTWERKE GESELLSCHAFT. Commuta- 
tors for dynamo-electric machines. This specification is printed 
in full on page 367. 

15,618, Gres. Siemens & Co. Search-light negative carbons 
which consist of a carbon-rod sliding in a carbon tube (Patent 
15,071 of 1907) are found in practice to stick in the tube 
owing to the formation of miniature arcs. "This is now pre- 
vented by imparting to the negative electrode a’ slow rotary 
movement in addition to the axial-feed movement. Опе claim, 
no figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and will 


be on sale at the Patent Office Sales Branch, 25 Southam 
Buildings, London, E.C., at the price of 8d. post free. The 
number and year of the patent should be on the order. 


Summaries of the more important of these patents will appear in our 
next issue. | 
1906 Patents 

10,994, PniNGLE. Suspension of wires, cables, and the like for 
electric traction. 

11,114, CLAkukE & Barr. Wireless telegraphy and telephony.. 

13,367, WirkiNsoN. Direct contact feed-water heaters for 
steam boilers and the like. 

15,8394, WicHLER & REeNwNERT. Controlling apparatus for shunt- 
wound motors for driving machine tools. 

17,786. WirkiNsoN. Electricity supply systems. 

17,897, Vaux & McCurLoucn. Appliance for grinding and 
trueing the treads of railway and tramway rails. 

18,065, HazztEwoon & Forrest. Expansion joint for hot 
water or steam pipes. 

18,190, ExocHs. Anchors for guy wires. 

18.205, Wuite & Rowe. Dry seats. 

18,329, Futter & Futter. Electric conductors. 

18,556, OcLe. Thermal electric contact-makers. 

18,552, Bruce, PEEBLES & Co., & La Cour. Field magnets for 
dynamo-electric machines. 

18,575, HEvwoop. Apparatus for signalling or communicating 
messages or the like, or displaying advertisements, by 
means of electric lamps. 

18,653, Hatt & HarL. Friction clutches. 

18,714, Imray (Pintsch). Ventilating fan apparatus for railway 
carriages and other vehicles. 

18.745, BrittsH THomson-Hovston Co. (General Electric Co.). 
Methods of manufacturing conductive filaments and 
other incandescing bodies for use in electric lamps or 
other apparatus. 

13.749. Brittsh Тномѕох-Носхтох Co. (General Electric Co.). 
Manufacture of electric conductors from refractory 
metals and materials suitable for use in electric lamps. 
furnaces, and other apparatus. 

18.874, Lepener. Electric incandescent lamps. 


19,094, WarracEe. Electric incandescent lamp. 

19.2194, Wa1TKINsoN & Payne. Electrical resistance device. 

19,4/9, SCHAFER. Electrolytic resistance. 

19,556, Вл. Clutch devices. 

19,559, Marks (Southwark Foundry aud Machine Co.). Gas 
engines. 

19,756, MircHELL. Electro-magnetic variable gear, for motoi- 
cars, motor-cycles, and the like. 

19,766, RovrrEpGE. Internal combustion engines. 

19,849, Brock. Holder for files for rubbing joints of tramway 
or railway metals and the like. ` 

20.045, NEwBoLD. Electro-magnetic switch. 

20,456, Вгосн. Electric alarm devices for notifying attempts 
at breaking or opening locks. 

20,929, British THomsox-Hovuston Co. (General Electric Co.). 
eee studs and the like, and methods of making 
the same. 

21,998. NAVILLE, GUYE & Guyer. Application of the electric arc 
for producing reactions in a gaseous mass, and 
apparatus therefor. 

25,550, Davy. Electric arc lamps. 

25,638, Mitts (Maschinen und Damgpfkesselfabrik Guilleaume 
Werke Ges.). Tuyere block for underfed stokers. 

23.800, SrEvENSsON & WiLLiAMs. Means of automatically elec- 
trically connecting and. mechanically suspending an arc 
lamp or the like, and releasing same for lowering. 

24,837, BLACKSTONE, CARTER & CARTER. Governors. 

25,978, British THomMson-Houston Co. (General Electric Co.). 
Production of boron. 

26.955. CUTHBERTSON. Engine and like packing. 

28,602, PouLsEN. Wireless telegraphy and telephony. 

28,994, DEWRANCE. Low water alarm apparatus for steam 
generators. 

29.244, LararD & DEARDEN. 
and dental operations. 


1907 Patents 


801, Косне. Internal combustion engines. 

1,432, FERON. A balanced electro-mechanical tractor equip- 
ment alternately or simultaneously receiving or generat- 
ing its driving power. 

2,228, THomas. Elcctrical resistance computing scale. 

2,858, MosHER. Superheating boilers. | 

5,200, Gouparp. Radiators for the cooling systems of explosion 


Electric torch as used for surgical 


engines. 

5,998, BURKHOLDER. Automatic point and switch operating 
mechanism. 

2.599, Morin. Telegraphony. 

5,058, McMurten & Nye. Packing boxes and packings fot 


piston rods, valve rods, and the like. 

5,394, Meyerson & Smitg. Railway signalling apparatus. 

5,547, Stemens Bros. & Co. & DiEsELHORsT. Electric cables 
containing induction coils. 

5.655, Petersson. Process of electrically reducing oxide ores 
and the like. | 

6,199, FonEMaN. Incandescent electric lamps. 

7,407, ALLGEMEINE ELEKTRICITATS-Ges. Method for the manu- 
facture of tungsten filaments for electric lighting and 
heating by the reduction of tungstic acid. 

9,499. DEevTscuE Beck-BoceNtamren Ges. Devices for direct- 
ing the arcs of electric arc lamps. 

9,557, HaENN1G. Thermo-dynamic engines. 

9.574, SCHMIDT. Electric arc illuminating apparatus, more 
particularly for use in photography. 

9.996. бс2скт. Vertical steam boiler. 

10,199, Pripeavx & Prineatx. Pipe couplings. 

10,594, WALLWORK & WarLwonkK. Gear generating machines. 

10,747, Printz & Printz. Driving-belts. 

11.792, NisBET. Brakes for railway and other vehicles. 

11,850, HAEBERLIN. Clutch mechanism. 

12,574, ConNrFonTH. Manufacture of crank shafts with cranks 
at right angles to one another. 

15,262, Автом. Receivers for electro-magnetic waves. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 
1906 Patent : 
27,006, МоѕсіскІ. Apparatus for producing oxides of nitrogen 
by electric process. 
1907 Patents 


Electric servo-motors. 
Interrupter for magneto-electric 


3.927, Covapt. 

10.156, UNxTERBERG & HELMLE. 
ignition apparatus. 

12,850, INcGRAM. Wrenches. А 

14.756, ZIEGENBERG. Secondary batteries. 

14.762, ZiEGENBERG. Secondary batteries. 

16,781, SCHALLER. Method of regulating the electric potential 
of a network supplied by a generator driven at very 
variable speeds. and apparatus therefor. 

18,044, FELTEN & GvuILLEAUME-LAHMEYERWERKE 
Monophase shunt electric machines. 

18.598, Brewexp. Manufacture of steel and in electro-metal- 
lurgical induction furnaces for use therein. 
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ABERDEEN: City Electrical Engineer's Report.—Mr. J. A. 
Bei, the city electrical engineer, in his annual report states 
that proposals will shortly be put forward for the extension of 
tae permanent buildings. The Parliamentary Bill promoted by 
the Town Council for extension of the electricity area, to coin- 
cide with the existing gas area, received the Koyal Assent on 
the 21st ult. Besides increasing the area so as to include the 
parishes of Oldmachar, Newhills, Dyce, Peterculter, and Nigg, 
powers have been obtained to supply “in bulk,” also to provide 
and hire motors, &c., and various clauses, usually incorporated 
with recent electricity bills, have been obtained, all ot which 
are expected to be of value to the department. The Great 
North ot Scotland Railway Company completed their change 
over to the Corporation mains early in the year, and in addition 
electrically lighted Kittybrewster, and Waterloo Stations. The 
new theatre and the new Post Ottice were coupled up in Decem- 
ber and January respectively, and Rubislaw Quarries have, since 
the spring of the year, been entirely operated electrically. A 
S80- kilowatt set, originally in the Cotton Street Works, has been 
moved from the main engine-room to the temporary engine-room 
to allow of the installation of the 750-kilowatt set now on order. 
A 50-kilowatt set, also from Cotton Street Works, has been 
compounded and erected in the main engine-room to deal with 
the early morning car load. A reversible booster for storage 
battery will be erected in the course of the next tew weeks. 
Renewals to storage battery have been carried out this year, 
twenty cells being replated throughout, and twenty fitted with 
hew positive plates. The output tor private lighting consumers 
was 5069.856 units, and for power consumers 279,702 units in 
excess of last year. One hundred and thirty-one private arc 
lamps and two public arc lamps have been added during the 
year. The most gratifying increase is that of motors, 996 horse- 
power having been added during the past 12 months. Con- 
tracts for coal have been placed for the financial year endin 
July 5156 next, and, due to enhanced prices, this item о 
expenditure is estimated to be raised by some £2,200. The 
department is also committed to an expenditure of some £8,000 
on the renewals of the feeder and distributor system in Union 
Ntreet. Under these circumstances, Mr. Bell has no hesitation 
in recommending that the existing charges for electricity supply 
for all purposes remain the same for the ensuing twelve months. 
It will be remembered that a reduction in the charges was 
recommended a short time ago. 

Electricity Accounts.—The total income of the electric 
light department for the year ending July 515%, 1907, was 
£42.247, compared with £41,656 last year. The expenditure 
amounted to £18,571, against. £17,016 for 1906. The balance is 
£25,675, which is about £1,000 less than in the previous year. 
After deducting interest, sinking fund, and depreciation, there 
is a credit balance of £2,049. The quantity of electricity gene- 
rated was 5,540,120 Board of Trade units, as against 4,945,198 
last year; 2,455,866 units were taken by private consumers; 
private lighting accounted for 269,191 units; the Corporation 
tramways took 1,922,388; and the Aberdeen Suburban Tram- 
ways Co. took 149,062 units. 

BELFAST: Damages to Tramcars.—At the monthly meeting of 
the Corporation on Monday it was reported that forty-seven 
electric cars had been maliciously injured during the’ recent 
riots, and that the estimated cost of repairing the injuries was 
£122 8s. А decrease in the tramway receipts was also reported. 

BRIDGEND: Purchase of South Wales Cos Station.—At the 
last meeting of the local Council, the question of the purchase of 
the Bridgend Generating Station of the South Wales Electrical 
Power Distribution Co. was discussed. The Power Co. asked 
£14,000 for the works, which they say have cost £38,700. In 
the negotiations with the Power Co., Mr. H. Collings Bishop, 
electrical engineer. to the Newport Corporation, has advised 
the Bridgend Council, and according to the South Wales Echo 
an agreement has been come to for the purchase of the works 
for £5,000. It is further stated that Glamorgan County 
Asvlum Committee has agreed to take electrical energy from 
the Council at 3d. per unit for lighting and 1$d. per unit for 
power. Application is to be made to the Local Government 
Board for sanction to borrow £6,500, which includes the esti- 
mated cost of obtaining a Provisional Order for supplying the 
exchange area in the Bridgend district and the asylums. 

BRIGHOUSE: Agreement with Yorkshire Power Co.—The 
Brighouse Corporation has entered into an agreement with the 
Yorkshire Electric Power Co. to take a supply of electrical 
energy in bulk at 1jd. per unit. The agreement is for fourteen 
years, but prices may be revised at the end of the first seven 
years. It is not expected that the supply will be ready for the 
next twelve months, and by then it is hoped that something 
definite will be known as to the laying of tramways between 
Huddersfield and Brighouse. 

BRIGHTON: Tramway | Finances. —At the last meeting 
of the Tramway Committee, suggestions from the general 
manager of the tramways undertaking were considered with a 
view to effecting economies. during next winter. The report 
published in The Daily Telegraph last week that there had 


been a suggestion to endeavour to lease the;;tramway under- 
taking to the British Electric Traction Co. is now authoritatively 


denied. 


BRITISH COLUMBIA: Municipal Telephones.—Considerable 
dissatisfaction is being expressed with the telephone service 
given by the British Columbia Telephone Co. in Nelson, and 
strong representations are being made to urge the authorities to 
municipalise the undertaking Neighbouring cities have joined 
in the movement, but so far no expression has been given by 
the Government as to the policy it is likely to pursue. 


DEWSBURY: Tramway Boyrott.—An increase in the fares. 
upon the Yorkshire (Woollen District) Electric Tramways, has 
created considerable ill-feeling in the district, and according to 
the local papers a practical boycott has been instituted, in which 
support is being received from influential members ot the com- 
munity. The Mayors of the districts served by the Company 
have been asked to form a deputation to the directors, and urge 
them to return to the old scale of fares. Inthe event of a refusal 
if is said that a service of motor omnibuses will be introduced 
to run between Dewsbury and Burstall, via Batley. 

ECCLES: Tramway Supply.—The Corporation has com- 
menced supplying the power ior the trams in the borough in 
accordance with the terms of the arbitration award given in our 
last issue. The cost of the traction plant was considerably over 
£9,000. 

HALIFAX: Agreements with National Telephone Co.—In 
connection with the recent decision of the Corporation to deter- 
mine all waylehve agreements with the National Telephone Co., 
the representatives of the latter waited upon the Halitax Cor- 
poration Telephones (Wayvleaves) Committee and urged the 
advisability of entering into fresh agreements under different 
conditions. The Committee replied that they cannot recommend 
the Town Council to make any modifications in the terms of the 
resolution above referred to. 

Workmen's Cars.—The been 


Tramway Committee has 


‘threatened by the Halifax Trades Council: with a petition to 


the Board ot Trade, asking it to enforce a clause in the Cor- 
poration’s Act of Parliament which requires a service of work- 
men's «ars morning and evening. At present the Committee 
only propose to run workmen's cars in the morning. 

INDIA: Hyderabad Electricity.—The Bombay Gazette states 
that the application made by Colonel Grant, on behalf of a 
leading English firm, for a contract to light the city with elec- 
tricity has been twice refused. The first application was for 
permission to run electric trams and lighting. In retusing this 
objection was taken to the tramways, but it was indicated that 
there would be no obiection to a lighting contract, and that if 
an application was made for lighting only it would be con- 
sidered: A second application. was accordingly made, but it 
contained the additional request that a monopoly should Бе 
granted to the Company to run electric motor-cars, on the 
ground that a ‘contract for lighting alone would not be a 
successful and profitable concern, and it has therefore been 
refused. 

KEIGHLEY: Tramway Profts.—The third annual report 
upon the tramway svstem shows that the total revenue for the 
year ended June 30th was £8,270, as compared with £7,659 
of the previous vear. The revenue per car mile was 7 73d., as 
against 692d. The number of passengers carried was 1,955,098, 
which is 163,124 in access of the traffic of the previous year. 
The number of accidents has been 22 against 49, and most of 
them were very slight. The amount paid in compensation was 
£32 10s. The compensation fund now stands at £225. The 
tctal working expenses were £5,222, the gross profit being 
£3,048. The total balance available before meeting interest 
and sinking fund charges was £5,138, and the net balance is 
£255. This is the first time that there has been a profit upon 
the municipal tramways. The capital expenditure to June 30th 
was £46,004. There is the equivalent of seven miles of single 
track in Keighley spread over a 55-mile route. 

KIRKCALDY: Vramway Running Powers Dispute.—The 
Wemyss Tramways Co. and the Kirkcaldy Corporation have 
come to a deadlock on certain questions relating to the time- 
table to be observed in connection with the running powers 
which have mutually been agreed upon. Mr. J. B. Hamilton, 
manager of the Leeds Corporation tramway system, has been 
asked to investigate the matter, but he occupies the anomalous 
position that neither side are bound to accept his verdict. 

LANCASHIRE: Tramway  Arbitration.—Sir Colin Scott 
Moncrieff, the arbitrator between the Accrington Steam Tram- 
wavs Co. and the Haslingden and Rawtenstall Corporations, has 
just issued his award, stating the price which the Corporation 
In question has to pay for the undertaking of the company. 
The sums claimed in respect of the two districts were £24.6/8 
and £7./55, but the amounts awarded are £14.205 and £4,525. 

LONDON: Greenwich.—Conversion of the tramways from 
South Street, Greenwich, to the Obelisk, Lewisham, has been 
commenced, and it is expected that the work will occupy about 
three menths. 
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Highgate Hill. Tramways.—The Board of Trade have sanc- 
ticned the re-opening ot this line. It is stated that there is 
some possibility of the line being taken over by either the 
London or the Middlesex County Council, and converted to. 
electric. traction. 

MANCHESTER: Tramway Fares. . J. M. McElroy, the 
General Manager of the Corporation tramway system has pre- 
pared a long report upon the question cf tramway tares on the 
City tramway system. He states that the ordinary penny fare 
is very low, being less than a haltpenny per mile. ‘The penny 
stage upon the workmen's cars is equal to 292d. per mile. ‘The 
twopenuy and threepenny fares are considerably greater рег 
mile than the penny fare, and exceed the statutory limit of 
halfpenny per mile for workmen's fares. He suggests the 
Tramway Committee should consider the advisability "of alter- 
ing the twopenny, threepenny, and fourpenny stages with a view 
to seeing whether it 1s possible to brinz them nearer the average 
rate per mile of the penny fares. The sub- committee, to w hich 
this report was submitted, recommends that, so far as it is 
reasonably possible from the financial point of view, slight re- 
ductions should be made in the long distance fares. They 
turther recommend that the Middleton route should be utilised 
for the first experiment, and that the present through fare of 
53d. be reduced to 3d. In regard to workmen's fares, it is 
recommended that return tickets should be instituted, and that 
children not exceeding fifteen vears of age proceeding to and 
from school should be issued return tickets at single fare. 


MANCHURIA: Electric Lighting.—Commercial Intelligence 
states that the Chinese Merchants’ Guild of Mukden intends to 
undertake the installation of an electric-lighting system for that 
city, and has requested the submission of bids for the work. <A 
local Japanese concern has already offered to instal the system 
for a sum of about £19,000. While it is impossible to give the 
street mileage of Mukden, the circumference of the outer wall is 
about ten miles and roads traverse the city in all directions, so 
that the public lights, together with those that will be installed 
by all the leading hongs and oflicial buildings, will constitute a 
very extensive system, and the contract for the work will be 
unusuallv large and profitable. Arc lights will be used for the 
principal avenues ind buildings and incandescent electric lamps 


for the suburbs of the city. 
of electric lighting is also planned at Kirin, while other im- 
portant cities of Manchuria will undoubtedly undertake similar 
enterprises in the near future. It would, therefore, be advis- 
able for manufacturers of electrical supplies to maintain repre- 
sentatives in Manchuria who could visit the large cities and in- 


TENDERS INVITED AND 


AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of ‘Trade have received trom the Officer in 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c., relating to the 
following contracts oven to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 5,000 subscribers’ telephones 
to the Postmaster-General's Department at Adelaide; September 
9th, 1907: Supply and delivery of lead.covered paper-insulated 
telephone cable to the Postmaster-General’s Department at Bris- 
bane; also supply and delivery of telegraph and telephone 
instruments, stores, and material to the Postmaster-General's 
Department at Brisbane. Tender forms and specifications can 
be obtained at the Commonwealth Оћісеѕ in London, 72 Vic- 
toria Street, S.W., where also preliminary deposits on tenders 
may be made. Copies of the specifications may be inspected at 
the Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, E.C. 

The Commonwealth of Australia Gazette announces that 
tenders will be received at the office of the Deputy Postmaster- 
General, Adelaide, until noon on Wednesday, September 25th, 
d e supply of the under-mentioned lead-covered telephone 
cable, viz. :— 


Item. | Quantity. Material required. 


1 74 miles Cable, 208 pair 
: K NS Xp PP iui "n P oras insulated, !ead.cover. 
4 9] i > rg " >= ed, 124 1, conductors, as 
Б " D d Specification 14. 

5 7 n S 52 x | per ^I 
6 B y » 26 , 

| (Light lead-covered, silk and 
T  "OO0yards | ,, 104 ,, cotton insulated, as per 

| | Specification 146. 


“Who have been on strike for some weeks. 


It is stated that the introduction -° 


terview the oflicials and merchants for the purpose of encourag- 
ing them to instal electric-lighting systems, and could be on the 
spot should bids be requested tor the work. 

MORCOMBE: Ле лету Accounts.—-Lhe gross profits upon 
the electrical undertaking tor the past vear, namely, £2,085 16s., 
is £48 more than that tor the previous year. Aiter repayment 
of loans and interest charges. however, there is a loss of 41,755, 
which has been transterred to the district fund. 

MUSSELBURGH: /глатасау Strike.-- On the invitation of 
the Board of Trade, a conterence was held last week between 
representatives of the local tramway company and the employees 
Although the con- 
ference lasted two hours, no definite arrangements were come 
to. The company ofler to reinstate all the strikers, four of 
them at once, and the others as vacancies occur; they also offer 
the scale of pay in connection with which the men are now 
striking, namely, 43d. per hour for drivers, and 43d. per hour 
tor conductors, with an increase of halfpenny per hour after a 
fortnight. Representatives of the men, however, rejected these 
terms, insisting upon immediate reinstatement of all the strikers 
and a higher scale of pay. 

TODMORDEN : Electricity Accounts,—Accounts just compiled 
show that the working expenses of the above for the past vear 
amounted to £859, and the receipts to £736, leaving a deficiency 
of £125. The sinking fund and interest charges amounted to 
£1,529, making a total deficiency of £1,452 15s. 8d., which is 
charged against the district rate. The loan debt on the under- 
taking is over £19,000. Receipts for current have increased 
from £106 in 1906 to £694, but working expenses have increased 
by £227 and sinking fund charges by £618, so that the deficit 
has increased by nearly £250. 

WEMYSS: Zranmiway T'raffic.—'The first complete year's work- 
ing of the local tramway system has resulted in the Consulting * 
Engineer's estimate of traffic being considerably exceeded, some 
two million passengers having been carried. The Company 
started with nine cars, but now has thirteen, and a new car-shed 
is in course of construction. 

WIGAN: Tramway Troubles.—]n connection with the recent 
troubles in respect ot the tramway undertaking, writs have been 
served by the late Chairman of the Tramways Committee for 
alleged slander by certain speakers at the recent publie meet- 
ing. A Defence Committee has been formed, and subscriptions 
are being invited from the ratepayers. It is expected that the 
action will take place at the Liverpool Assizes in. November. 
Mr. Shee, K.C., and Mr. F. E. Smith, M.P., have been retained 
for the defence. 


PROSPECTIVE BUSINESS 


Tenderers must state the country in which the articles tendered 
for have been made or produced, and in the case of manu- 
factured articles where the material has been made or proauced. 
Tenders must include Customs duty, itf any, and must be 
accompanied by a deposit, or receipt for deposit, of 5 per 
cent., in accordance with Clause 5 in the General Conditions. 
Tenderers must state the earliest date by which they will 
deliver the articles tendered for. Preference will be given to 
quotations for early delivery. Specifications can be seen, and 
forms of tender obtained, at the General Post Offices, Adelaide, 
Melbourne, Sydney, and Brisbane; also at the Commonwealth 
Осе in London, 72 Victoria Street, S.W. Deposits on tenders 
may be lodged with the Deputy Postmaster-General at any of 
the oflices named, or at the Commonwealth Office, London, but 
a receipt for the ‘amount must be obtained and forwarded with 
the tender to the Deputy Postmaster-General, Adelaide. 

The Victorian Public Works Department invites tenders by 
September 23rd for a 500 kw. single-phase turbo-alternator. 

The Melbourne Postmaster-General’s Department invite ten- 
ders by October 8th for eleven sections of branching system 
metallic circuit switchboard for central exchange, Melbourne; 
and by January 7th, 1908, for eleven sections of a common 
battery switchboard and 5,000 subscribers’ telephones for tele- 
phone exchange, Windsor. 


LJ 


The Board of Trade have received from their correspondent 
at Melbourne (Mr. Max Hirsch) copies of the schedule, speci- 
fications, and conditions relating to tenders for the supply of 
various telegraph and telephone material to the Deputy Post- 
master-Qeneral of Western Australia, to whom tenders are to 
be sent by noon on September 30th. The specifications, &c., 
may be seen by British manufacturers at the Commercial Intelli- 
gence Branch of the Board of Trade, 73 Basinghall Street, 
London, E.C. Copies may be obtained at the Australian Com- 
monwealth Offices in London, 72 Victoria Street, S.W., where 
preliminary deposits on tenders may be made. 


ALDERSHOT.—-Tenders are invited for the following :— 
Cable. bitumen, troughing, and insulators. Particulars from 
the Engineer, Electricity Works, Laburnum Road, Aldershot, 
and tenders to the Town Clerk by September 18th. 
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BRADISH (DEVON).--Inquiries have been made recently 
with regard to the possibility of installing an electric light in- 
staliation in this village. 

BRISTOL.—4A Local Government Board inquiry has been 
arranged for September 9th, in connection with an application 
by the City Council for sanction to borrow £54,600 for electric 
supply works. These are to give a supply to the Avonmouth 
district. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1998. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

CARDIFF UNION.—The Guardians invite tenders for pro- 
vision of telephones, necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. Particulars, &c., may be obtained from the Clerk, 
Union Сћсеѕ, Queen's Chambers, Cardiff, to whom tenders by 
September 14th. 

CHILI.— A decree has been published authorising the General 
Director of the State Railways to expend 1,654.000 dollars 
(about £122.500) upon various works, including electric light 
installations. 

COVENTRY.—Tenders are being invited for new buildings at 
the Gas Works. These will include an electric power-house, 
but the tenders for the actual machinery have not yet been 
issued. 

CROYDON.—The Corporation invite tenders for trolley wire 
and other overhead material. Particulars, &c., from Tramways 
Manager, Tramways Depot, Thornton Heath, Surrey (fee, one 
си returnable). Tenders to the Town Clerk by September 
Ith. 

DUBLIN.—Tenders are invited by the Lighting Committee 
for extra high-pressure and low-pressure cables, (a) delivered at 
Fleet Street Stores, Dublin (b) laid complete on site in Dublin. 
Full particulars from the City Electrical Engineer (fee, one 
guinea, returnable), and tenders to the Chairman of the Light- 
ing Committee, 3 Cork Hill, Dublin, by September 9th. 

The Commissioners of National Education invite tenders 
for a complete electrical installation at the new resi- 
dence, ''Glasnevin," including gas engines, producers, battery, 
wiring, &c. Full particulars can. be obtained at the office of 
the Engineers, Messrs. Tomlinson & Mills, 39 Fleet Street, 
Dublin, and tenders to the Secretary's oftice of National Educa- 
tion, Marlborough Street, Dublin, by September 13th. 

DUNDALK.—A canvass of the town is being made with a 
view to the introduction of an electric lighting scheme. ^ At pre- 
sent two schemes are under consideration, one involving the sum 


of £10,000, and the other £15,000. 


EGYPT.—-The Journal Officiel of July 20th contains a notice 
inviting tenders for the supply and installation of the following 
electrical equipment for the Port of Alexandria :—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (5) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. The estimated cost, and the condi- 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November 15. 

FINCHLEY.—The Council invite tenders for the supply of 
feeders, distributing. mains, and other cables, network boxes, 
joint boxes, &c. General conditions, specification, and form of 
tender, &c., from Electricity Works, Squire’s Lane, Finchley 
(fee two guineas, returnable). Tenders to the Town Clerk by 
September 16th. 

FRANCE.—The Journal des Transports of August 17th re- 
ports the formation of a company tor the construction of a 
tramway from Annecy rid Saint Julien to Geneva. Electric 
power will be used if it is found practicable to utilise the 
waters of the Rhone. The only difficulty will be the construc- 
tion of a bridge 25 metres long over the torrent of Usses. The 
price of the construction will be 2,800,000 francs (£112,0C0) for 
40 kilometres (about 25 miles). 

GUILDFORD.—A new Technical Institute is to be con- 
structed by the Surrey Education Committee at Guildford. 

HALIFAX.—The Tramways and Electricity Committee invite 
tenders for the supply and delivery of 14,000 tons of pea slack 
coal during the twelve months ending September 30th, 1908, 
or alternativelv for 7,000 tons during the six months ending 
March 31st, 1908. Further particulars from the Borough Elec- 
trical Engineer, Mr. W. M. Rogerson, and tenders to the Town 
Clerk by September 7th. 

HASTINGS. —Tenders are invited hy September 17th for the 
supply during six months from November Ist, 1907, of best 
Welsh smokeless coal for the electricity works. The estimated 
quantity required will be from 1.000 to 1,200 tons, and tenders 
will only be received for the following descriptions of coal: 
Nixon's Navigation colliery screened, Nixon's Navigation washed 
nuts, Glasbrook Merthyr best Welsh smokeless unscreened large, 
twilfa No. 1 large smokeless. Forms of tender may be ob- 
tained from the Borough Electrical Engineer, and tenders to 


the Town Clerk. 


IRELAND (CLONMEL).—The Joint Committee of Manage- 
ment of the Clonmel District Lunatic Asylum are prepared to 
receive tenders for the iollowing work in connection with the 
lighting of the Asylum :—Section |.—Suction gas plants, gas 
engines, electric generators. Section ]1.—Accumulators, switch- 
board, underground mains, wiring and fittings. Section I1I.— 
Power house, buiiding, and foundations. Plans may be inspected 
by appointment at the Asylum, or at the осе of the Consulting 
Engineer, Mr. Louis J. Lawless, A.I.E.E., 27 Castlewood 
Avenue, Rathmines, Dublin. Specifications, &c. (fee, three 
guineas, returnable). ‘Tenders to the Resident Medical Super- 
intendent, District Asylum, Clonmel, Ireland, by September 7th. 

LEEK.—The Electricity Cominittee recommends the applica- 
tion to the Local Government Board for sanction to a loan of 
£6.850 for new machinery to meet the winter demands during 
1908. The loan will be apportioned аз follows: Mains, 
£1.655 16s.; buildings and plant, £5,200; legal expenses, 
£13 13s. 

LONDON: London County Council.—Tenders are invited by 
October 8th for three electrically-driven boiler feed pumps each 
of 9.000 gallons per hour capacity for the tramways generating 
station at Greenwich. (See an otficial advertisement last week.) 

MAIDSTONE. -Tenders are invited by October 1st for tne 
supplv and erection of four electrical motors and centrifugal 
pumps, each capable of delivering 150 cubic feet of sewage 
through a total lift of about 313 ft., including friction, also 
three electrical motors and centrifugal pumps, each capable 
of delivering 225 cubic feet of sewage per minute through a 
total lift of about 21 ft., including friction. together with two 
motor-driven air ejectors, two travelling cranes, switchboard, 
starting switches, workshop fittings, and other appliances and 
connections, including a complete electric light installation, for 
the Corporation. Plans, &c, from Mr. G. R. Strachan, 
M.I.C.E., 9 Victoria Street, Westminster, London (fee three 
guineas, returnable), and tenders to the Town Clerk. 

MOUNTAIN ASH.—An application is to be made to the 
Local Government Board for sanction to borrow £4,650 for the 
erection of a substation. Negotiations are being carried on 
with the South Wales Electrical Power Distribution Co. for a 
supply. 

ROCHDALE.—The Electricity Committee recommend an 
application to the Local Government Board for sanction to 
borrow £22,175. 

SPAIN.- The Gaceta, of August 14th, contains a notice in- 
viting tenders for the electric tramway concession, called Oeste 
de Barcelona, on terms more favourable to the Government than 
those presented by Don Manuel Crusat Decrey. Tenders will 
be received at the Dirección general de Obras públicas, Madrid, 
before September 14th. 

‘The Gaceta, of August 15th, contains a copy of a decree 
granting the concession for the construction of an electric tram- 
way in San Sebastian to the Compania del Tranvia de San 
Sebastian. The (aretas тау be seen at the Commercial Intel- 
ligence Branch of the Board of Trade, 75 LBasinghall Street, 
E.C. 

The Gareta de Madrid of August 24th contains a 
notice stating that a concession for the construction of a tram- | 
way in Madrid has been applied for by the Sociedad del Tranvia 
del Este de Madrid, and inviting other offers on terms more 
favourable to the Government. Tenders will be received by 
the Direccion General de Obras Publicas, Madrid, up to Sep- 
tember 24th. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment for the Government power station at Trollhattan, com- 
prising three electric 550-kilowatt direct-current generators; 
4,800 ampere hours capacity battery; four 11,000 kilovolt-am- 
peres three-phase generators; twelve transmitters of 5,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ''Anbud a 
elektrisk utrustning for Statens kraftverk,’’ should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September Ist, 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, Н.М. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
placed abroad by the Swedish Government—-such machinery 
being readily produced in Sweden itselt- -vet. English. manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which are 
not manufactured in Sweden, and which. will be required. in the 
course of time. 


Tramway Accident in London.- On Tuesday night, as a 
brewers dray was turning into Rosebery Avenue from a side 
street, a collision occurred with a London County Council tram- 
саг. So violent was the impact that the dray, which. had 
become wedged between the kerb and a central lamp standard 
was practically severed in two, and one of the barrels was 
hurled through the windows of the tramcar.. The car was loaded 
with passengers, and there was considerable street traític, but 
fortunately no one was injured, The tramcar was not deraile.l. 
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TENDERS RECEIVED AND ACCEPTED 


ANTWERP.—The following tenders were received in connec- 
tion with the recent advertisement for tenders for an electric 
lighting installation at the New North Dock, Antwerp :—Société 
Anonyme Force et Eclairage par l'Electricité à Anvers (accepted), 
(1),050 francs, (2), 85,000 francs, (3) 76,000 francs; A.E.G. 
Union Electrique (Brussels), 88,284 francs; Société d'Eléctricité 
Lahmeyer, 95,920 francs. 

BOLTON.—An order has been placed with the British 
Westinghouse Co. for transformers and switchboards. 


DUNDEE.—The tender of the British Insulated & Helsby 
Cables, Ltd., for cables has been accepted. 


LEEDS.—Orders for electric hoists have been placed with 
Messrs. Clarke, Chapman & Co. by the contractors for the 
Hippodrome now being built at Leeds; and by the Leeds 
Corporation. 


LONDON: London County Council.—'The tender of Messrs. 
Mercer, Rance & Co., 301 Marylebone Road, London, for 
installing electric lighting, bells, telephones, &e., at the Central 
School of Arts and Crafts, at £2,025, has been accepted. Nix- 
teen tenders were sent in, the highest being £3,466, and the 
lowest the accepted tender. 


MAIDSTONE.—The tender of Messrs. Phillips & Co., 


Leicester, for coal for the electricity works at 12s. 3d. per 
ton, has been accepted. 


MANCHESTER.—The Edison & Swan United Electric Light 
Co. have secured the order for supplying the electric lamps and 
fittings at the new infirmary. 

PORTSMOUTH.—The British Thomson-Houston Co. are 
supplying a high-tension switchboard. 

SALFORD.—The following tenders have been accepted :—The 
British Insulated & Helsby Cables, Ltd., house fuse boxes; 
Messrs. Baxendale & Co., arc lamps; the British Westinghouse 
Co., special car accessories; Edison & Swan United Electric 
Light Co., ammeters. 

SUNDERLAND.—The Corporation have placed an order with 
the British Westinghouse Co. for extra high-tension switchgear 
and tramcar indicators. 

WIMBLEDON.—'lhe Town Council has accepted the follow- 
ing tenders in connection with the electricity undertaking :— 
G. & J. Weir, Ltd., steam-driven air pump equipment for 
engines, £400 (seven tenders); Everett, Edgcumbe & Co., 15. 
direct reading voltmeters, £134 13s. (13 tenders); Henry Pooley 
& Son, Ltd., adjustment of four weighing machines, £8 10s. 
per annum. 


COMPANIES' MEETINGS AND REPORTS 


AKTIENGESELLSCHAFT BROWN, BOVERI & CIE 
(BADEN, SWITZERLAND).--The annual report for the year 
1906-7 states that during the whole year the works were working 
at their maximum output. "They complain, however, that the 
cost of production is continually increasing and that the prices 
obtained for plant do not improve at the same rate. The raw 
materials have increased in price, especially copper, and the 
reduction in the working hours and a rise in wages have further 
increased the costs, while at the same time there has been a 
considerable increase in the item of salaries. A similar dividend 
is declared, however, to that of last year, firstly, because there 
has been an increase in the turnover, and, secondlv, owing to 
the fact that the attiliated company in Mannheim, in which the 
Baden Company is largely interested, has declared a dividend 
on their full capital, and other afliliated companies have also 
done well. In this year, as in last, steam turbines and the 
dvnamos driven by them occupied the most important position 
in their manufactures. The average size of machine sold has 
. risen considerably, and single machines were turned out with 
capacities up to 9,000 kw. The electrical working in the Simplon 
Tunnel has fulfilled all expectations, and the electric 
locomotives provided have drawn trains weighing 650 tons 
instead of the 400 tons specified. The number of employees at 
the Baden works is now 2,992, and the Mannheim works 1795. 
The latter works are being extended so that the very largest 
machines, including turbines for large ships, can be built there. 
A dividend of 6 per cent. is declared on the capital of 6,000,000 
marks. 'The report also refers to the English branch of the 
firm, which has been established during the year with a capital 
of £40,000; a considerable increase in the business in England 
has resulted. 


CHARING CROSS, EUSTON, AND HAMPSTEAD RAILWAY 
CO.—The directors’ report and statement of accounts for the 
half-year ending June 30th last shows that the capital 
expenditure during the half-year amounted to £547,860 9s. 10d. 
The work of construction having been substantially finished, 
the directors thought it desirable that the railway should be 
opened for public traffic before the final completion, and an 
arrangement was accordingly made with the contractors, the 
Underground Electric Railways Company of London, Ltd., which 
enabled the railway to be opened before it was handed over by 
the contractors. By this arrangement the contractors take all 
receipts and make all payments from the day of opening up to 
June JOth last, they paving the interest at the rate of 4 per 
cent. per annum on the issued debenture stock for the same 
period. The railway was opened for public traffic on Saturday, 
June 22nd, 1907. The opening ceremony was performed by the 
Right Hon. David Lloyd-George, M.P., President of the Board 
of Trade, and affér the opening the public were invited to use 
the railway, without payment of fares, for the remainder of 
the day. Upwards of 140,000 people availed themselves of this 
invitation, and were afforded the opportunity of becoming 
familiar with the route. A very frequent train service is being 
run from Charing Cross to Golders Green, and from Charing 
Cross to Highgate. Through bookings are now in operation with 
the Baker Street and Waterloo, the Great Northern. Picca- 
dilly апа Brompton, the London and North-Western, 


the Midland, the South-Eastern 
City and South London Railways, 
through bookings commenced with the Central London 
Railway, which wil create а new through route to 
the City, vii Oxford Street, in addition to the existing 
route, vid Euston and the City and South London Railway. Prior 
to the opening of the railway, Nir George М. Gibb was elected 
a director and chairman of the company, and the Right Hon. 
Lord George Hamilton, P.C., G.C.S.L, and the, Right. Hon. 
мг Algernon West, G.C.B., and W. M. Acworth, Esq., were 
elected directors. 

LOTHIANS ELECTRIC POWER CO.—The 
meeting was held in Edinburgh on Friday. 

MERSEY RAILWAY CO.—At the annual meeting last week 
the report and accounts, given in our last issue, were adopted. 
Mr. James Falconer, chairman, who presided, said that during 
the past five years the number of passengers carried had been 
doubled, the increase being particularly marked in the number 
of season-ticket holders. The net revenue likewise had in- 
creased by 65 per cent. compared with the year ended December, 
1902. That year was the last year of steam working. 

SCOTTISH CENTRAL ELECTRIC POWER CO.—The half- 
yearly meeting was held in Edinburgh on Friday. 

YORKSHIRE ELECTRIC POWER CO.--The directors’ 
report for the half year ended June 30th, 1907, states that the pro- 
gress of the company has been uniform, and shows a satisfactory 
reduction in the working expenses, whilst the sale of electrical 
energy is approximately double that of the corresponding half 
year in 1906. During the past half year agreements have been 
made for 600 kilowatts (800 horse-power), making a total of 
35,122 kilowatts (4,163 horse-power) to June 30th last. An im- 
portant agreement has been made with “ Electrical Distribution 
of Yorkshire, Limited,” to take a bulk supply of energy in all 
districts for which the Distribution Company shall hold electric 
lighting Provisional Orders within the area of the Power Com- 
pany. ДА supply is already being given to the company in the 
urban district of Gomersal, and it is expected that a supply 
will be given in other districts at an early date. An agreement 
for a short period has also been made to utilise the staff of 
the Power Company to manage and develop the Distribution 
Company, which will assist in rapidly building un an increasing 
demand upon the Power Company for electrical energy. The 
directors desire to commend to all shareholders an investment 
in the Distribution Company, which they believe will at an early 
date be profitable in itself and of great assistance to the busi- 
ness of the Power Company. The directors regret that Sir 
Richard Mottram, J.P., has, acting under medical advice, felt 
himself compelled to retire from the position on the Board which 
he has held from the formation of the company. 

YORK TRAMWAYS CO.—At the half-yearly meeting on 
Friday it was stated that the agreement with the Corporation 
for the sale of the undertaking had been completed, and that 
the company was now waiting to see what steps the Corporation 
proposed to take in regard to the acquisition of the undertaking. 
In seconding the adoption of the report and accounts, reference: 
was made to the death of Mr. J. Kineaid, who had been asso- 
ciated with the company for the past 25 years. 


and Chatham, and the 
and on September lst 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—The price of copper yesterday was 
£74 5s. | 

MESSRS. BRUCE, PEEBLES & CO.—The headquarters of 
the Publicity Department of Messrs. Bruce Peebles & Co. have 
been transferred from London to East Pilton Works, Edin- 
burgh. 

. LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 
The statement of affairs in the bankruptcy of Mr. Ernest 
Bohm, electrician, Buxworth Grove, Barnsbury, shows liabilities 
amounting to £2,730, of which £1,130 were expected to rank. 
The estimated surplus in assets is estimated at £18,269, the 
debtor attributing his failure mainly to inability to realise his 
interest .in the electric lamp patented by him in 1902. 

The Medical Electro-Thermic Generator Co. is to be wound 
up voluntarily. Mr. H. W. Freshwater, 7 & 8 Railway Ap- 
proach, London Bridge, has been appointed liquidator. ` 

C. Н. M. A. Vere, trading at 5 Park Parade, North Finchley, 
as C. M. Vere & Co., electrical engineers, has been adjudicated 
bankrupt. The public examination has been fixed for Septem- 
ber 12th, in the Barnet Town Hall, at 11 a.m. The first meet- 
ing will be held at 12 noon, on September llth, at 14 Bedford 
Row, London, W. © ' |. mE 

A supplemental dividend of 1s. 2d. in the £ has been an- 
nounced in connection with the bankruptcy of Messrs. Black- 
burn, Walker & Co., electrical and mechanical engineers, Upper 
Lane Mills, Cleckheaton, Yorks. The dividend is payable on 
September 9th at the Officia] Receiver's Chambers, 29 Manor 
Row, Bradford. 

The statement of affairs in the bankruptcy of W. A. Roderick 
(lately trading as Aneurin Roderick and Co.), formerly of 25 
Adare-street, Bridgend, and now of 12 Penmaen Street, Swan- 
sea, electrical engineer, shows habilities (expected to rank), 
£271 4s. 5d.; assets, £51 4s. "7d.—deficiency. £225 19s. 10d. 
The bankrupt commenced business as an electrical engineer in 
June, 1904, at Exchange Buildings, Swansea, with a free capital 
of £84. In June, 1905, he opened business at Bridgend. His 
business was principally that of taking contracts for the installa- 
tion of electric light, &c., but, in consequence of a rumour of 
the uncertainty as to the supply of electric power in the district, 
few people could be induced to go to the expense necessary to 
enable them to obtain electric light and power. 

PERSONAL.—The Tramway and Electric Lighting Com- 
mittee of the Kirkcaldy Corporation recommend that the salary 
of the Borough Electrical Engineer, Mr. O. F. Francis, be 
increased by £50 per annum. 

SPRING FUSES.—In connection with our reprint on p. 305 
of our issue for August 22nd of patent specification No. 26.454 
of 1906, we are informed by the patentee, Mr. J. W. Turner, of the 
Electricity Works, Huddersfield, that the fuse is now on the 
market, and can be obtained from Messrs. Sykes & Sugden, 
electrical engineers, Springwood Street, Huddersfield. 


APPOINTMENTS. 


Mr. H. R. Kempe, M.I.C.E., has been appointed Electrician 
to the Post Office, a title which has been revived. Some of 
our readers may remember that Sir William Preece was at one 
time Electrician to the Post Office previously to his rising to the 
positions of Assistant-Engineer-in-Chief and Engineer-in-Chief. 


MISCELLANEOUS CITY NOTES 


CANADIAN GENERAL ELECTRIC CO.—The usual quar- 
terly dividend of 24 per cent. has been declared. 

CHELSEA ELECTRICITY CO.—The directors have declared 
an interim dividend on the ordinary shares for the half-year to 
June 30th, 1907, at the rate of 4 per cent. per annum. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO.— 
The directors announce an interim dividend of 2 per cent. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO.—An 
interim dividend of 2 per cent. upon the ordinary “В shares 
has been announced. | 

PUEBLA TRAMWAY CO.—It was announced last week that 
the control of this Company has been acquired by a London 
Syndicate, headed by Sir Weetman Pearson, of S. Pearson & 
Son, Ltd. This will involve the amalgamation of the Anglo- 
Mexican Electric Co. with the Puebla Co., all the properties of 
the former, including the water-power plant near the city of 
Puebla, being transformed to the latter company. Sir 
Weetman Pearson has been elected President, and Dr. F. S. 
Pearson is on the Board of Directors. Under the terms of the 
consolidation all the necessary capital for the extension of the 
company’s business has been provided. 

THE BRITISH INSULATED & HELSBY CABLES, LTD. 
—The announcement is made of an interim dividend for the 
half-year ended June 30th, at the rate of 8 per cent. per annum 
‘less tax. 

UNITED ELECTRIC CAR CO.—A dividend of 5 per cent. 
upon the ordinary shares has been declared. £2,000 are placed 
to reserve fund; £6,106 to depreciation account; and £5,095 
carried forward. 


NEW COMPANIES 


DONCASTER ELECTRICAL CO.—This Company has been 
registered with a capital of £500 in £5 shares, to carry on the 
business of electricians, engineers, and suppliers of electricity. 
No initial public issue. 

KEARNEY HIGH SPEED RAILWAY CO.—Registered with 
a capital of £10,000, to adopt an agreement with E. W. v. 
Kearney, for the acquisition of certain patents and rights, to 
construct, equip, maintain, and work high-speed rail-vays cn 
the Kearney system, &c. Registered ойсеѕ, 17 Old Queen 
Street, Westminster, S.W. 

INTERNATIONAL TRACTION & FINANCE SYNDICATE. 
—This Company has been registered with a capital of £20,010 
in 200 £100 shares, and 200 shares of ls. each, to carry on the 
business of financiers, promoters, concessionaires, contractors, 
manufacturers, &c., to construct, maintain, equip, and work 
tramways, railways, telegraphs, telephones, &c. No initial pub- 
lic issue, Registered оћсе, Caxton House, Westminster, S.W. 

MAGNETIC CLUTCHES.—This company has been regis- 
tered in Edinburgh with a capital of £20,000 in £1 shares to 
He certain patents for the manufacture of magnetic clutches 
and ehange-speed gears. No initial public issue. 

SOCIETE FRANCO-BELGE DE TIENTSIN.—This Company 
has recently been registered at Brussels for the purpose of 
establishing and working, among other things, electric п 
and telephone and telegraph lentis in China. 


CATALOGUES AND PAMPHLETS RECEIVED 


OSRAM LAMPS.—The General Electric Co. send us reprints 
of two articles which recently appeared in the Daily Telegraph 
and Standard of July 18th. These contain information concern- 
ing Osram lamps, written in a popular style, which has already 
been published in the technical Press, and will doubtless have 
done much to increase the demand for these excellent metallic 
filament lamps. 

ELECTRIC LIGHT FITTINGS.—A large illustrated catalogue 
of fittings and glassware is to hand from G. Braulik, of London. 
The present volume is the eighth edition, and contains parti- 
culars and prices of a large variety of fittings ranging from those 
suitable for factory use to expensive and artistic electroliers for 
mansion lighting. 

MULTIPLE NERNST LAMPS.—The A.E.G. English Manu- 
facturing Co. has published a list giving prices of multiple 
Nernst lamps for replacing arc lamps where an even distribu- 
tion is desired. Holophane globes are used in this connection. 


NEW PUBLICATIONS 


"Proceedings of the American Institute of Electrical 
Engineers." July. ‘New York: The Institute.) 50c. 

“Science Abstracts.” Section A.: Physics. Section B.: 
Electrical Engineering. August. (London: E. & F. N. 
Spon.) ls. 6d. each . 


Brass Foundries in Tramcar Repair Shops.—The Street Rail- 
way Journal of New York says, that although a tramway 
system with but a very few cars, say less than a score, might 
find it unprofitable to organise a brass foundry; as the number 
of cars increases above fifty or thereabouts, the advantage of 
making one’s own castings where a line is some distance from 
the base of supplies is frequently apparent. On one system 
operating some seventy cars a small brass foundry was installed 
in a corner of the shop, and trolley wheels, bearing shells, 
handles for the mechanical operation of reversers, spiral rings, 
brass fittings for the car interiors, window catches, and other 
appliances have been turned out, if not for less than the market 
price, at least more quickly than could have been obtained 
otherwise. One of the shop carpenters makes the origina) pat- 
terns in wood; these are then duplicated in aluminium if the 
product is to be repeatedly used, and the road becomes in- 
dependent of the weather changes, which are liable to cause 
shrinkage or other distortion in the wooden patterns. It is 
not even necessary in small brass foundries for the labour 
expense to be continuous; that is, the man in charge can be 
utilised on other work part of the time, and when the day 
for pouring off comes around, one of the shop employees can 
be pressed into service to help operate the brass furnace. This 
is the plan followed in the case above mentioned, the foundryman 
devoting his time to babbitting bearings when he is not at 
work on the flasks or the brass furnace equipment. The scrap 
of the brass foundry can be reclaimed profitably in these days, 
even to the metalliferous sand on the floor beneath the point 
where the furnace discharges into the pouring ladle. Provision 
for proper ventilation is an important point to secure in small 
foundries as will as adequate lighting, but the expense of 
doing these things is a small matter if care is taken to shut 
off power when it is not needed. Elaborate equipment is not 
necessary, but the foundry work should be done by an ex- 
perienced man commanding first-class wages, Zor the foundry is 
no place for the costly experiments of incompetent employees. 
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AMOUNT EEREN D STOCK FALL D dim STOCK FALL 
NAME. e EXCHANGE | SINCE NAME. SES EXCHANGE | SINCE 
* — Interim. |QuorarioN.| Last .| *= Interim. | Quotation | Last 
"WEEK. WEEK. 
i 1906 1907 
ELECTRIC SUPPLY. Y 
Bournemouth & Poole E. 8. Co. Ld. 5/-* SEEN Dublin gre Trams CO. .........2..: i3}—14} +} 

Do. 44% Сиш. Pref... өче 44 417% 94—10 Do. 6% Pref. .... S 10 124—134 

о. 6% Cnm. Second Pref. А 6 67 10—10 ана i Listrict EK. Tr. Co. Db. ...| Stock 44 — 95—101 

Do. 44% Debenture, Red.. Stock 4 44%" 99—102 I. of Thanet E, Tr. & L. Co. Cui, Pf... 5 11 — 1—14 
Bromley (Kent) E. L,& Power Co., “Ld. 5 5 — 41—51 Do. 4% Deb. ...... ess] Stock (4 47* 60—71 

Do. 447 Ist Deb. Red., ............-- Stock 4 — 98—100 Lanes. Un. lrs.. Pr. Lien Db. .........| Stock 5 5% 94—97 
Brompton & Kensington E. S. Co., Ld. 5 10 447 * 74—38} London Street Tramways Co.. T 4/9 — — 

Do. 77 Cum. Pref. . КЕТУ ө pes Vb 5 7 туж 74-34 -i London United Trs,, Ld., Cm. Pt... РЯ 5 57%/ 74—53} 

Central É. S. Co.. Ltd.. 4% Guar. Db.| Stock + — 99—102 Do. 4% lst Mort. Deb. Red ......... '4 47% 54 — 58 
Ch. Cross. W. E. & City К. З, Cu... 5 5 57* 34—4 +} Manx Electric R. Co., 54% Си, РГ... 5 ; 517* 48—51 

Do. 46У Gum. Pref, sciscscccccsccsvss 5 4) 247/* 3g—it Do. 447 18% Mort. Deb. Red ...| Stock 4 -- 97 — 100 

Do. 42:Deb. Вей. ....„. 6..4. Stock à — 95—98 Metropolitan Eb с. J rams, Ln Def.. 1 nil — 

Do. ‘City Undertaking,” 44%Cm. Pf. 5 44 ГУА 81—351 Do. 5% Cum. Pref.. 1 5 =- fi i 
Chelsea Electric Supply Co., Ltd. ...| | 5 44 = 31—44 Do. 44% Deb. stk Red.. Stock 4} | 47% 94—97 

Do. 447 Deb. Red ..................... Stock 44 — 101—104 National Elev. Construction, Co. Ltd. 1 10 -- И ЕП 
City of ум Elec. 1% Co., Ltd. . 10 6 ууч 9 -10 New General Tr. Co., 6% Cu. Pf...... 5 nil — 14 

Do. 67 Cum. Pref.. «ы 10 6 om 102—111 North Metropolitan Trams Co. .......- £4 105, 1/- 1/-* -$ 

Do. 54 Deb. Red.  ............ «| Stock 5 ђе || 121—124 Do. 34% Mort. Deb. ...... 100 3j — . —98 

Do. 447 2nd Deb. Red.. 4: Uti Stock’ 4k | 437" 96—99 Potteries Electric Traction Co, Lu 1 E — $t — 

Cty of Durham E. P. Dis. Co ase 5 4 on its Do. 57 Cum, Pref. еруу 1 5 bx* j— 

Do. 5% Pref.. 5 5 — 44—5 Do. 447 Deb. Red . enses] Stock 44 | 417* 95—98 
County of London Kleet. Sup. Co. Ld. 10 5 4v* 1—8 Provincial framways Co. Ltd. 10 3} 87* 44—5 

Уо; 622 Oum. PIE Lees attin: 10 6 -_ 101—11 Do. 6% Cuin. Pref. 10 6 6%* | 105—114 

Do. 447 Deb. Red ............. "2. Stock 4 447%" | 106—10 South Met. Elec. Trams & Lig. c Co. Ld. 

Do, 4 ^ 2nd Deb. Red ........7.....| Stock 4 — 94—97 6% "ta Pf. (fully paid)... — spaa 1—1 
Edmunsón's Electricity Corp., iu. 5 4 — E Do, 4% Deb, Red.. m 4X" | 80—84 

Do. 67 Cum, Pref. . ё A. 3 — 11—2 бера Dst. E. Trs. Ist Mt. Db. Rad. 5 УА 4—88 

Do. 44% Ist Mort. Deb. "Red -....... з 4 — 76—81 Yorkshire (West Кобры) Elec. Trams nil — 1—1 
Folkestone Elec. Supply Co., Ltd. 5. 54 — "to Do, .0X/Cutni. PRU. s cccsedsnevesces nil — 31— 

Bo. -07 ОНИ РР. ась 5 5 — 9—5 ро. 447 Ist Deb. Red лә... 44 43%" 87— 90 
M s pa% ree Кей: л... =] stock 4} — "m 

ove Electric Lighting Co.. Ltd. ... 9 — 61—7 
I. of Wight E. L. & P. Со, Db, Ва." | Stock uU Uu op TELEGRAPH AND TELEPHONE 
Kensington & Kniglitsbrid e E. L.Co. "$ 10 =- 84—92 An.lo-American Tele graph h Co. Ltd. 38 )5/-*| 60—63 

Do. 447 Deb. Red . Stock 4 — 91—97 Do. 6% Pref. Ord. .. ... G 3%. | 1054—1060} ++ 
Kens. & N't'ng Hill E. D. Cos. Db. Rd.| Stock 4 — 99—102 +1 Do. Def. Ord. ..... 1g + 171—174 +1 
London Eleetric Supply Corporation 3 4 = 18—1{ Commercial Cable Co., 4% Deb. Red.. 4 =- 92— 94 

Do, OX KOER Vea iis unm Wi 5 6 67% 44—5 xd Direct Spanish Telegraph Co. Ltd. ... 4 — 33-8 

Do. 47 1st Mort. Deb. Red ......... Stock 4 — 92—95 Do; ^30 Cus: Peer.) гезне t 20 -- 2-9 
Metropolitan Elee. Supply Co., Ltd. 5 8 — 5—6 -i Do. 44% D. bs. 50 4 417 9*— 101 
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SUMMARY 


THE Post Office is continually laying additional under. 
ground cable, and a 118-wire cable has been laid beyond 
Watford, and may scon be extended to Aylesbury. 
This eable contains 28 pairs of 150 lb. conductors, 
14-pairs 200 lb. conductors, and 34 single 70 lb. wires, 
screened with copper tape. The cable is not ‘‘ loaded," 
but it is not unlikely that a loaded cable may be em- 
ployed when the next cable from Leeds to Newcastle 


is laid. (Page 393.) 
SIR G. бівв presided over the meetings of the Baker 


Street and Waterloo Railway. the Great Northern, Pic- 
eadilly and Brompton Railway, and the Charing Cross, 
Euston and Hampstead Railway last week. He ex- 
plained the reasons for postponing the extension of 
the Bakerloo line to Paddington. The results of the 
half-year’s working of the Piccadilly tube show an 
average receipt of 2d. per passenger, and working 
expenses of 247d. per train mule, or 1:514. per pas- 
senger. There is a deficit of £5,270 after paying 
debenture stock interest. The Holborn and Strand 
section will probably be cpened in December. The 
Charing Cross, Buston and Hampstead Railway, it is 
anticipated, will open out the suburbs of Highgate 
Hill, Hampstead and Golders Green, and attract much 
traffie. (Page 894.) 


AT the half-vearly meeting of the London General 
Omnibus Company last week, Sir Jonn Pounp, the 
chairman, explained that the fact that no dividend 
could be declared was explumable by the excessive 
competition. He unjustly taxed the London County 
Council with over-development of their tramway 
system, but admitted that the fare-cutting between the 
various omnibus companies had been largely respon- 
sible for the state of affairs. (Page 395.) 

A NEW construction of field magnet particularly suit- 
able for turbo-alternators is the subject of a patent 
recently granted to Breck PEEBLES & Co., LTD., and 
JENS LASSEN LA Cour. The magnet is divided into two 
parts in such manner as to facilitate the winding cf the 


field coils. (Page 395.) 


A REPORT to the Board of Trade, with regard to a 
slight explosion that occurred at the power- -house of 
the Leamington and Warwick Electrical Co., Ltd., last 
December, has just been issued. The boiler was a 
B. & W. water-tube boiler, only erected the previous 
vear, and the explosion occurred in one of the lower 
tubes. A considerable deposit was found in the 
lower tubes, and the cause was due to too great intervals 
having been allowed to elapse between eleaning. (Page 
396.) | 

A COMMITTER of the American Street and Interurban 
Railway Engineering Association has for some time 
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been occupied with the question of standardisation of 
tramway rolling stock. An interim report was made a 
few months back whieh was recently discussed in some 
detail at a meeting of the Association. The committee 
have prepared standard drawings and specifications of 
brake-heads and shoes, motor axles, Journals and 
journal boxes, standard treads and flanges for wheels 
for city and interurban cars, and standard Т-га sec- 
tions. (Page 397.) 

AN article in an American contemporary, by Mr. W. 
S. CONANT, contains interesting information as to the 
selection of insulating materials for machines. and after 
considering the general objects which should be aimed 
at, discussed the properties of several different classes 
of insulators. (Page 402.) а 

Tne details of the transmission lines of the NIAGARA, 
Lockport & OntTarto Power Company were described 
in а paper read by Mr. R. D. MersHoN at the recent 
Niagara Convention of the American Institute of Elec- 
trical Engineers. The line is of aluminium, supported 
for the most part on steel towers, and specially de- 
signed insulators are used. (Page 402.) 

Тнк CENTRAL & SOUTH AMERICAN TELEGRAPH CoM- 
PANY have had a cable steamer built on the Tyne. 
The ship has been named the Guardian, and her duties 
will be principally to maintain the Company's exten- 
sive system of cables on the west coast of South 
America. A complete equipment of cable machinery 
will be installed by Јонххох & Рнпллрх. Lro. (Page 
405.) 

SoME further particulars are given of the large single- 
phase loconictives now in use on the New York, New 
Haven, and Hartford Railway, in America. Tests made 
during some trial runs show that the energy consump- 
tion per ton mile was, for continuous current operation, 
44 watt-hours, and for alternating current operation 
4X5 watt-hours. (Page 408.) 

WE are able to publish the results of a series of 
official tests of a 1,000-kw. Curtis turbo-alternator set 
which the British Thomson-Houston Co. have recently 
supplied to the Atherton generating station of the 
Lancashire United Tramways, Ltd. Electrical data 
and steam consumptions are given, and it is interesting 
to note that the figures arrived at were considerably 
better than those guaranteed. The best result obtained 
on test was 152 lb. per kw.-hour, with a superheat of 
1009F. and a vacuum of 28°88 in. (Page 413.) 

A METHOD for the production of ductile metallic tung- 
sten is disclosed in a recent patent granted to the 
DnrrisH Тномѕох-Ноохтох Co.; and in another speci- 
fication the same firm describe a method for the manu- 
facture of pure boron which may then be used fcr 
glowers in incandescent lamps. (Page 414.) 

UspER '' Electrochemistry and Electrometallurgy ”’ 
is given an account of some recent work of LORENZ on 
the electrolysis of molten salts, an article on electrolytic 
galvanising is also abstracted, and an improved method 
for the eleetro-deposition of zine, patented by Messrs. 
SIEMENS & Haske, is described. (Расе 416.) 

Uxper “ Electrical Science,” two papers on photo- 
electric properties of various metals are abstracted. 
In the papers abstracted in the continental section, 
BreRNbT investigates the musical notes produced in 
direct current circuits, and JoLLos describes а new 
method of changing a condenser circuit by means of 
high-frequency oscillator. (Page 417.) 

Quirk a number of interesting patents were pub- 
lished by the Patent Office last Thursday. They com- 
prise a specification by FvLLER & Futter, which de- 
scribes a fireproof insulation for cables, and a specifi- 
cation by Bruck, PEtBLEs & Co., & La Cour, relative to 
the design of field magnets for turbo-alternators, which 
is given in ful) on page 3986. The Bririsit THOMSON- 
Housrox Co. are the owners of two patents dealing 
With the manufacture of filaments fer ineandescent 


lamps, also printed in full on page 414. A specification 
by W. J. Davy relates to the mechanical design of 
flame аге lamps, and VALDEMAR P ULSEN describes his 
method of varying the intensity oi the vibrations pro- 
duced by a continuous are discharge when acted 
upon by an atmosphere containing a variable amount 
of hydrogen. Another specification by the ALLGEMEINE 
ELEKTRICITÁTS GESELLSCHAFT covers a process for the 
manufacture of tungsten filaments. (Page 418.) 
LocaL NOTES, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
notes, Companies Meetings and Reports, and our 
Stock and Share List will be found on pages 419-424. 


Тнк standardisation of tramway equipment is now 
engaging the attention of the American Steel and Inter- 
urban Railway Engineering Association, and we print 
elsewhere a report of the Committee on Standards, 
recommending the adoption of certain standard brake 
shoes, axles, journals, and journal boxes, wheel sections 
and rails, and a discussion of these recommendations. 
The United States has frequently been credited with 
more extensive standardisation in the engineering indus- 
tries than has been adopted in Europe, but, whether 
this is correct or not, it appears that in respect of the 
comparatively mcdern branch of electric tramway 
rolling stock there is no approach to uniformity, 
although the prevalence of intercommunication and, 
through) running over interurban into the 
conneeting towns makes the question more urgent. 
than it is yet in this country. The advantages of 
adherence to standards wherever possible are well recog- 
nised here, and a good beginning has been made with 
gauges, rail and tyre sections, poles, trolley wire, and 
Wheel sections, by the Engineering Standards Comm it- 
tee. Interconinunication imposes upon railway com- 
panies strict adherence to certain dimensions and forms, 
to secure interchangeability of rolling stock, and there 
is probably no more remarkable instance of successful 
standardisation than the rolling stock of the railways 
in Great Britain, the United States. and the greater 
part of the Continent. This is mainly a question of 
gauge, Wheel section. couplings, buffers, and limiting 
dimensions of vehicles. American tramways are find- 
ing the necessity of similar interchangeability, and are 
endeavouring to arrive at it by voluntary effort. The 
astonishing number of tyre sections shown to the Com- 
mittee is largely consequential upon the variety of rail 
sections In use. The tramway rails mostly employed 
in American streets are of the ‘step’ pattern, and in 
many towns the local authorities have prescribed a 
gauge, and a width of table which suits the local 
"wagon gauge." so that heavy loads may be hauled 
along the rails, so far as the tramway serviee permits. 


lines 


Grooved rails are used in some towns and are replacing 
the step type to some extent. Interurban lines are 
mostly laid with bull headed rails, and worked at high 
speeds, necessitating a wide tread and deep flange” 
approximating to railway practice. The Committee 
recommends such rails for both city and interurban 
lines, which is good for intercomimunieation. but leaves 
out of account the city authorities, who have ample 
power of control, though they are mere amenable to the 
tramway interests here, where grooved rails are statu- 
tory for all lines laid on the carriageway of any high- 
wav. In this country the general adoption of the 
British Standard tramway rails and corresponding tyre 
sections Will assist intercoummunication where neigh- 
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bouring towns have the same tramway gauge, but there 
is no reconciliation possible between the wheel require- 
ments for running at speed on bull headed rails. and 
those imposed by the limitations of groove depth and 
width in tramway rails. This disadvantage may make 
itself more widely felt when interurban electrie lines 
become common with us. The most glaring want of 
standardisation here is in respect to tramway gauge. 
There is a group of large manufacturing towns in York- 
shire, with their respective tramways meeting at several 
points, whieh have gauges of 3 ft. 6 in., 4 ft. O in., 4 ft. 
фо in.. and 4 ft. 84 in. It is high time that a 
repetition of such contusion should be made impossible. 
Beside the necessities of through running, economy of 
time and money in the maintenance of rolling stoek will 
be greatly assisted by sane and well considered stand- 
ardisation. Axles, for example, vary greatly, and con- 
sequently are not held in stock to a reasonable extent. 
For any particular gauge two or three standard sizes 
should suffice. To arrive at this happy condition of 
affairs the makers of trucks, motors, and gear wheels 
must agree upon the lengths, diameters, and longi- 
tudinal positions of the journals, wheel and gear- 
wheel seats and motor suspension journals, and some 
sacrifice of existing patterns and designs will be 
unavoidable. But the cheapening of axles, when 
they could be made for stock, would soon counter- 
balance such sacrifices. It is the users who have 
most to gain, and it is they who should consider how 
the work already begun may be best continued. and 
notify the Engineering Standards Committee accord- 
ingly. 
EE 

Іх the report of the Bristol Ratepayers’ Association 

which was presented at a meeting last week, a state- 


ment was made that ‘the Local Government 
Board have made a departmental decision that 


no loans in future shall be granted for electric arc 
street lighting. unless it can be shown that the cost of 
such will not exceed that of incandescent gas." We 
can hardly credit the accuracy of this statement, for 
although Local Government Board inspectors have 
recently proved themselves '' difficult "' in connection 
with eleetrie lighting loans, it can hardly be expected 
that they should be given a free lesson in photometry 
at each Local Government Board Enquiry when a 
loan ів desired for street-lighting. The gradual ten- 
dency is towards unproving the illumination of streets, 
and as а rule when electric lighting is introduced the 
Illumination is increased several-fold, and naturally the 
cost is increased. Presumably what the Local Gov- 
ernment Board would require in this case is a demon- 
ration. that the same increase in illumination could 
not be carried out cheaper by changing the svstem of 
fas lighting; but this would involve going into highly 
technieal questions of photometry, the full appreciation 
of which is naturally outside the province of the ma- 
jority of Local Government Board inspectors. That 
are lighting is cheaper than gas lighting for the same 
effective illumination, on the assumption of average 
prices for gas and electrical energy, was fully borne 
out in the course of the tests made recently by Mr. 
К. EnccvwnE at our suggestion, and recorded in detail 
ih our columns about two months асо. but naturally 
the prices vary from district to district, and local con- 
siderations will affect the cost, so that the Board nicht 


require detailed proof on each occasion. Lastly, is it 
right to waive entirely the question of efficiency, 
expediency and appearance, and to decide upon the 
system of street lighting merely on the basis of cost? 
— MP 

THE commercial side of the London trafħe problem 
was discussed last week at the meetings of the London 
General Omnibus Company, and the three tube rail- 
ways associated with the Underground Electrice Rail- 
way Company of London. The Chairman of the 
Omnibus Conipany attributed the unfortunate resulta 
of the half-year's working to a concurrence of com- 
petitive influences and the bad weather, but at the 
same time he charged the London County Council with 
an ' over-development "' of their tramway service. We 
are compelled to join issue with him on this latter 
point. Compared with many other large towns, London 
has been particularly slow in developing its tramways, 
and on the northern side, where the London General 
Omnibus Company is mainly concerned, the tramways 
have been in the throes of reconstruction during the 
past year. The omnibus competition has really been 
internecine, motived by the comparatively small capital 
outlay required for motor omnibuses, the consequent 
intrusion of new companies, and the breakdown of the 
agreements as to “times ’’ which prevailed between 
the older companies. It is true that the new tubes 
have diverted a good many long-distance travellers 
from the omnibuses, but for short journeys the surface 
vehicles have an advantage very difficult to overcome. 
The tube railway, the tramway, and the omnibus each 
have their legitimate place in the passenger service 
of a great citv, and instead of cutting each other's 
throats ought to work in harmony and co-operation. 
This result is sure to come eventually, but if left to the 
present chaos of private. enterprise. and mutually 
obstructive publie authorities, it will be by an expen. 
sive, painful and tedious process. Co-ordination and 
contro] in the publie interest might have saved the 
money of ratepayers and shareholders, and there is still 
time for much good work. The new department at 
the Board of Trade is à recognition by the Government 
that something is needed, and, it may be hoped, wil 
lead up to the creation of an authcrity with the, 
necessary statutory powers. Meantime the conference 
between the London railway and omnibus interests 
gives the managing men an opportunity of showing that 
good work may be done by voluntary action while we 
are waiting for the Government to make a more definite 
move in the matter. The public interest cannot be 
properly served by impecunious companies, but mere 
agreements to raise fares will not permanently solve 
the problem. It may be hoped that some spirit of 
statesmanship will inform the deliberations of the 
conference. 


POST-OFFICE UNDERGROUND CABLES 


HE Post Office is gradually adding to its system 

of underground trunk telegraph and telephone 
cables. Although the report, recently published in a 
daily paper, that a second cable to Birmingham is being 
laid to duplicate the existing underground cable to the 
north, is not correct, yet it is a fact that, as new lines 
are required, the underground network is being extended 
instead of additional overhead wires being erected. 
Thus a new cable has already been laid as far as 
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Hunton Bridge, north of Watford, and it is not unrea- 
sonable to expect that it will reach Aylesbury before 
long. 

This cable differs considerably from the first London- 
Birmingham trunk cable, although its design is the 
same as that which has been used to some extent by 
the Post Office in recent years. In addition to forty- 
two pairs of wires the cable contains thirty-four 
" single-sereened "" conductors for telegraph circuits 
These conductors are of co pper wire 0:066 in. diameter, 
weighing 70 lb. per mile, and with a resistance 
of 12:546 ohms per mile at 609 F. Each is insu- 
lated with three wrappings of paper, the first of which 
is laid on longitudinally and the others spirally. The 
inner spiral Wrapping is so arranged as to form helical 
air-spaces throughout. the length of the core, and the 
third wrapping to form a closed helix without ov елар. 
Over the paper the "* screening " of copper tape is laid 
on. This is a tape 0:003 in. thick and 03 in. wide, 
and is laid on with a 30 per cent. overlap. The overall 
diameter of the ** core’ thus formed is 0210 in. 

The “screened " conductors form the outer layer, 
next to the lead. Inside this layer there are 28 pairs of 
150 Ib. copper wire and 14 pairs of 200 Ib. copper wire. 
The wire weighing 150 Ib. per mile has a diameter 
of ("O07 in. and a resistance of 5855 oluns per nile nat 
609 P.: and the heavier wire, 200 lbs. per mile, i 
Q111l in. in diameter, and has a resistance of 4301 
ohms per mile at the same temperature. A strand 
of four of the latter conductors, made of two pairs 
twisted together, forms the centre of the cable, and 
over this comes a layer of six fours (or rather six pairs 
of pairs) of the same conductors. ‘The next layer is 
made up of the 56 150 Ib. wires, likewise laid up in 
pairs of pairs, and above this come the 34 single 
screened wires already mentioned. 

The forty-two pairs are insulated with paper 0:010 in. 
thick in the ordinary manner, and the paper emploved 
both for them and for the screened conductors is guar- 
anteed to be of such strength that a strip one “inch 
wide will support a weight of 4 Ib. for each mil of 
thickness. Each pair is lapped with white string, 
having a lav half that of the pair and in the opposite 
direction, and the fours (made up of two pairs each as 
already explained) are wrapped in a spiral of coloured 
paper. A spiral wrapper of paper is placed between 
these conductors and the single screened conductors, 
but there is no paper between the latter and the lead 
sheath, 

The external diameter of the cable is. 2°94 in.. and 
the thickness of lead 0:160 in. Тһе wire-to-wire 
capacity of the 150 lb. conductors is guaranteed. not to 
exceed 0075. m.f. per mile, that of the 200 lb. con- 
ductors 07085 m.f. per mile, and the single screened con- 
ductors (measured against all the remaining wires of 
the cable connected to the lead sheathing) 0130 m.f. 
per mile. An insulation of 5,000 megohms per mile 
for each wire, when the others are connected together 
and to the copper screening tape and lead is specified. 

These cables are not "loaded " with inductance 
coils, as good telephonie communication is possible 
through them without this, owing to the heavy gauge 
of the copper. A series of experiments with loading coils 
has, however, been carried out by the Post Office 
engineers, and it is not unlikely that when the next 
underground cable between Leeds and Newcastle is laid 
this system will be employed to reduce the section of 
copper necessary. At present the underground eables 
to the North are largely used for telegraphy, and, when 
new lines are needed for telephony, the n: atural ten- 
dency, we believe, is to shift more telegraph circuits to 
the cable, and employ the existing overhead circuits 
for telephonic purposes. Up to the present no experi- 
inents under actual working conditions are available to 
show how the addition of loading coils suitable to tele- 
phonic circuits will affect telegraphic transmission over 


the same lines. It is interesting to note, also, that the 
maximum number of wires which is permitted to be 
carried on a single line of pole route has recently 
been increased. 


LONDON TUBE RAILWAYS 


S: IR G. GIBB presided over meetings of three of the tube 
railway companies athliated to the Underground Electric 
Railways Companies of London, Ltd., on Wednesday last week. 


BAKER STREET & WATERLOO RAILWAY. 


The Chairman said that although no direct comparisons could 
yet be made in connection with this railway, the accounts 
showed what movement was taking place in regard to the 
traffic and revenue. We gave the report and accounts in our 
issue for August 29th. The total capital expenditure to June 
d0th was £2,960.891. With regard to the agreement mentioned 
in the report relating to the postponement ‘of. the construction 
of the extension to Paddington, the Directors had given much 
consideration to this, but several points had intluenced them 
in the decision referred to. In the first place, they were by 
no means sure that the lime of the proposed route was the 
best that could be adopted. Secondly, there was no doubt a 
connection with Paddington would be an advantage more 
especially to the Great Western Railway Co., and it was 
ү it would be a greater advantage to the Great Western 

allway than to the Baker Street & Waterloo Co. The burden 
of construction was à very serious one, and he hoped that at 
the proper time, when they were ready to bring the proposal 
forward seriously, the Great Western Railway Co. would give 
consideration to it. As time went on, the developments of the 
suburban trattic of the trunk railways of London would be 
influenced largely by the existence or non-existence of convenient 
distributing railways, namely, tube railways. This point of 
view had intluenced. the board to some extent in postponing 
the construction of the Paddington extension. The powers for 
purchase of lands did not expire until August, 1909, whilst 
those for the construction of works ran on until August, 1911. 
The agreement in question which would be subinitted for 
approval proposed that the extension should not be commenced 
until after September 0th, 1908; it also provided that the 
obligation upon the Underground Co. in respect of this exten- 
sion should be unaffected by the postponement. It gave the 
Baker Street & Waterloo Co. the right to give notice to the 


" Underground Co. after September duth, 1908, to proceed with 


the work, but the Underground Co. had the power to say 
whether they would proceed with the work or not. With regard 
to the finances, the agreement provided that any deficiency in 
the net revenue to meet the full debenture interest and 3 per 
cent. per annum upon the share capital would be paid by the 
Underground Co. until the completion of the Paddington exten- 
sion, but in the event of the Baker Street Co. deciding not to 
proceed with that extension, this obligation upon the Under- 
ground Co. would cease. The Chairman then moved that the 
agreement with the Underground Electric Railways Co. of 
London, dated August 22nd, 1907, be approved. "This was 
seconded and carried unanimously, as was another resolution 
proposing the adoption ot the report and accounts. 


Great NORTHERN, PiccADiLLY & Brompton RAILWAY. 


Sir George Gibb at this meeting stated that the only con- 
struction work remaining to be done was the completion of 
the Holborn to Strand section, which it was expected would 
be opened to traftic in December. After the experience of a tull 
half-year's working of the railway, the whole of the construction 
work and equipment had proved to be most satisfactory. The 
average receipt per passenger worked out at 2d. The working 
expenses amounted to £75,/94, of which £6,065 were rates and 
taxes, and £30,152 train expenses. This latter was equivalent 
to 247d. per train nile. Trattic expenses amounted to £18,155, 
and lift expenses to £9,252. 

These figures confirmed their expectations that it would be 
possible to run a thoroughly good service at a moderate working 
cost, notwithstanding the burden of lift expenses, which were a 
heavy item peculiar to tube railway working. The working 
cost averaged 1:514. per passenger. The net result of the 
half-year’s working, after payment of the debenture stock 
interest, was a deficit of £5,270, which was provided by the 
Underground Co. under their agreement. With regard to the 
prospects of the railway, Sir G. Gibb stated that the line was 
not one which could be expected to reach its maximum trattc 
immediately after opening. It afforded new facilities on a 
route not directly or adequately served by any other means of 
conveyance, but it was V ny how slow the public were 
in realising the existence of new facilities, and it was possible 
that they must wait some time before they would get the full 
development of which the line was capable. The motion for 
the adoption of the report and accounts was seconded by Lord 
Farrer, and carried unanimously. The Directors’ report and 
accounts were given in our issue for August 29th. 
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CHARING Cross, Есѕтох © HawrsrEAD RAILWAY. 

At this meeting Sir G. Gibb stated that this line had been 
equipped with a determination to give the public the best 
possible service at whatever the cost, in the hope that the public 
would sooner or later take advantage of the superior faciliv:es 
thus provided. A great many foreigners haa inspecied the 
various tube railways of the Undergroun| Co., and haa ex- 
pressed nothing but praise for their construction and equip- 
ment. <A large traffic had not yet been acquired, but the line 
was built to develop a new district, althougn part of the route 
was under streets already served by other means of conveyance. 
Nevertheless, he was glad to notice an increase in trathe. The 
main object was to open out the suburbs of Highgate Hill. 
Hampstead, and Golders Green, which he regarded as the most 
attractive districts that now remained within a short distance 
of London, and it was to the development of these that they 
would have to look for trafic. The report was unanimously 
adopted, Lord George Hamilton seconding the motion. 


TRAMWAY AND OMNIBUS COMPETITION (N 
LONDON 


RESIDING at the half-yearly meeting of the London 

General Omnibus Co. on ‘thursday, Atderman Sir Joha 
round did his best to explain the fact that no dividend could 
be declared. In addition to the fare "cutting" between the 
various omnibus companies, the prevalence of exceptionally bad 
weather had synchronised with the opening ot fresh under- 
ground railways and the over-development of the London County 
Council electric tramway services. The policy ot fare cutting 
had at last been recognised as suicidal, and the beard were in 
friendly conference with representatives of railway and omnibus 
companies in London, with a view toa readjustment of facilities 
which would, it was hoped, enable the passenger-carirving com- 
panies to conduct their business profitably. 

The most glaring instance of over-development was probably 
that of the London County Council's electric tramears. Anyone 
standing at certain points could see a procession ct cars almust 
touching one another. and carrying between them so few pas- 
sengers that they would only make a fair load for a quarier of 
the number of vehicles. J.ut the tramways were nct the only 
offenders in this respect. It seemed to him a mere matter of 
calculation as to hew long the financial arrangements of many ot 
the motor omnibus companies would permi. those ecncerns to con- 
tinue. Therefore, as far as could be anticipated. they were 
not likely to have any additional motor competition. Another 
favourable factor was that London traffic increased automati- 
cally year by year, and while it was no doubt true that at the 
present moment the demand exceeded the supply, this was sure 
ultimately to right itself, and then they might look for their 
traffic receipts to return to the former level. Hasc withdrawn 
from service a large nomber of their hors? omnibuses, the 
board had charged the revenue account fer the half-vear with 
the full capital value of many of them, and they had written 
down their motor-omnibus bodies on the basis of a ten years 
life. The expenditure cf £50.009 cn thcir meter chassis had been 
charged against revenue. ‘Their technical officers assured them 
that after about another six months heavy expenditure the 
chassis maintenance acccunt should show a Coto erable reduc- 
tion. 

There was considerable discussion at the conclusion of the 
chairman’s speech, but eventually the report was adopted. 

We comment on Sir John Pound's remarks in our Editorial 
Notes. 


FIELD MAGNETS FOR TURBO-ALTERNATORS 


NE of the patent specifications published last 

Thursday by the Patent Office relates to improve- 
ments in the construction of field magnets. The 
number of the patent is 18,532 of 1906, and the 
patentees are Bruce Peebles & Company, Ltd.. and 
Jens Lassen Ja Cour. The specification reads as 
follows :— 


This invention relates to the construction of field magnets. 
and is particularly applicable to rotating field magnets of cast 
steel such as are used in turbo-generators. In such magnets the 
coils can be wound on in a lathe or the like tocl when the 
number of poles is small, say two or four, but with a larger 
number of poles the angle between the centre lines of the poles 
becomes so small that the adjacent poles are in the way. and 
prevent the winding on in a lathe of the wire or strip; accord- 
ing to our invention we overcome this ditticulty by making the 
magnet in two parts, each carrying half the number of poles 
and each so shaped that the wire or strip may be wound on 
each pole in a lathe, and the two parts may afterwards be 
asscmbled on a common shaft and be connected together to form 
a single strong structure. 

By way of example we will describe our inventien as applied 
to, say, a six-pole cast-steel magnet wheel with strip copper 


winding suitable for a turbo-generator. We have illustrated 
our invention in the accompanying drawings, in which :—Fig. 1 
is an elevation, in section on the line Z. Z. of Fig. 2; Fig. 2 
an elevation in section on the line Y. Y. of Fig. 1; Fig. 5 an 
end elevation and Lig. 4 a side elevation, in section on the 
line X. X., of one of the two sections of the field magnet; in 
Fig. 4 the pole B?’ behind the plane of section is, for the sake 
of clearness, omitted. It will be seen (Fig. 1) that in the case 
illusirated the poles .4' and .1? interfere, by encroaching on the 
widtn ¢', with the winding of wire or strip on the pole B', but 
thet iz the field magnet be made in two paits. each having half 
the number of poles symmetrically arranged, there is no obstruc- 
tion of the winding width C iFig. 3j. With this construction, 
therefore, the coils can be wound, in a lathe or the like, on 
each magnet and the two parts afterwards assembled. 

"he magnet wheel is made in two parts А and Z? which are 
practically identical in shape; each has a boss d* and B* 
respectively, and web of approximately half the axial length of 
the finished magnet, and each has three of the poles A', 4?, and 
4^, and B', /£?, and /P, respectively, of the full axial length; 
the poles on the one part are the intermediate poles of those on 


Fig 4 


Fig. 3 


tic viher part. In the case of each of the three poles on each 
part, the overhanging portion thereof is formed with a dove- 
tail or other suitable section 1° and /P, respectively, adapted 
to fit in a corresponding key-way B° and А", respectively, 
tormed in the web ot the other part; each part has thus *three 
poles and three key-ways ccrresponding with the three inter- 
mediate poles on the other part. When the poles are wound 
with the strip in a lathe or the like tool--and as there are but 
three poles on each part this can be easily done- the two parts 
are assembled together on a common shaft, the overhanging 
portions of the poles on each part fitting in the dove-tail key- 
wavs of the other part, thus uniting the two parts together in 
a single strong structure. If desired the parts may be still 
further secured together by suitable means, and, of course, each 
is secured to the shaft /) so as to prevent angular or axial 
movement relatively thereto; and with this object in view one 
of the two parts may have a taper bore for part of its length, as 
shown at B’. 

The invention is of especial value in the case of turbo- 
alternators where separate pole shoes are inadmissible because 
of the difficulty of ensuring secure attachment in view of the 
great magnitude of the centrifugal force. In two- or four-pole 
machines the fact that the shoes are integral with the pole 
presents no dithculties, but with six, eight, ten, or more poles 
the encroachment of the adjacent poles on to the winding width, 
C. makes it impossible to wind in a lathe or the like and 
especially where strip is used. We do not restrict ourselves to 
the form of field magnet illustrated by way of example, nor to 
the precise mode shown, of articuiating the two parts together. 

The claims are as follows : — 

1 The improvement in magnets for turbo-alternators and the 
like. which consists in forming the magnet in two parts, each 
part carrying half the number of complete poles. and in so 
arranging the said parts that they fit together on the same shaft 
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to form the single magnet wheel; substantially as and for the 
purpose set forth. 

2. The improvement in magnets for turbo-alternators and the 
like, which consists in forming the magnet in two parts, each 
part carrying half the number of complete poles and shoes and 
having a boss approximately one-half the axial length of the 
magnet, the extensions of the poles in each part having a dove- 
tail portion, and the space between the poles in each part 
having a dove-tail groove, so arranged that when the several 
magnets are wound the two parts slide into interlocking engage- 
ment with each other and form a single magnet wheel; sub- 
stantially as and for the purpose described. 


REPORT ON A SLIGHT BOILER EXPLOSION 


К. A. A. HUDSON and Mr. F. J. Pilcher, who were 

appointed by the Board of Trade to inquire into the slight 
boiler explosion that took place at the power station of the 
Leamington and Warwick Electrical Company, Ltd., on Decem- 
ber 27th last, have now sent im their report. The explcsion 
occurred about 12.45 a.m. on the day in question, and no one 
was injured. 

The boiler is a Babcock & Wilcox water-tube type, and con- 
sists of 72 tubes, each 4 in. in outside diameter and 18 ít. in 
length. "lhese tubes lie in an inclined position, and are fitted 
into eight vertical staggered headers at each end. Each header 
contains nine tubes. А cylindrical steam and water drum 3 ft. 
6 in. in diameter and 25 ft. 7 in. long, made of steel plates 
vg im. in thickness with double riveted longitudinal seams, is 
placed above the tubes and connected to the headers at each 
end by 4-inch circulating pipes. A mud drum is fitted at the 
back end of the boiler and connected to the lower end of the 
back headers. The tubes are made of steel, by the hot drawn 
process, and are said to be 0'144 in. in thickness. They are 
expanded with the headers at each end, and project about 3 in. 
into them. Circular hand-holes are provided opposite each tube 
to permit of cleaning and repairs; the mud drum is also provided 
with two hand-holes. and there is a manhole at one end of the 
steam and water drum. 

A Babcock & Wilcox patent steam superheater is fitted to the 
boiler, consisting of 28 solid drawn steel tubes, 15 in. in diameter. 
bent into U-shape and connected at both ends by expanded 
joints to wrought steel boxes. The upper box is connected to 
the steam and water drum by means of two 4-inch steel pipes, 
and the lower one is connected by means of two 4-inch steel 
pipes with an outlet steel collector. To this collector the main 
steam stop valve is attached. "The superheater is provided with 
a 2-inch stop valve and a 1] in. combined flood and drain 
cock, also a fitting. for thermometer. 

The boiler mountings consisted of : Two 23 in. spring loaded 
safety valves adjusted to lift at about 150 lb. per square inch; 
one main stop valve 5 in. in diameter; two glass water gauges: 
one steam pressure gauge; two feed check valves; one blow.cff 
valve, and one valve and steam pipe for soot cleaning purposes 
3 in. in diameter. 

No repairs had been done to the boiler since it was delivered 
and taken into use. It was periodically examined by an inspec- 
tor in the employ of the National Boiler and General Insurance 
Company. Ltd., Manchester, and was insured in the company. 

The report continues: The explosion was very slight, merely 
causing a split five-eighths of an inch long in the third bottom 
tube on the left-hand side of a Babcock & Wilcox boiler. It has 
been argued that the split in the tube was not the result of an 
explosion. We do not know whether it is necessary that we 
should find, as a fact, that the split was the result of an explo- 
sion, but we desire to say that the extent of an explosion 1s 
no test as to the desirability or otherwise of holding a formal 
investigation. These slight explosions may show to the persons 
concerned, and the publie generally, the precautions which 
should be taken to avoid similar and perhaps more serious ex- 
plosions in the future. 

The history of the boiler is very short, for it was made and 
delivered to its present owners in May, 1905, and was designed 
for a working pressure of 150 lb. per square inch. It was one 
of three at the Emscote Road Power Station, Warwick, em- 
ploved in generating steam to work the electric plant for the 
tramway system in Warwick and Leamington, and for the supply 
of electric light to Warwick only, and was known as “No. 1 
boiler." No. 2 boiler was similar to No. 1, but No. 3 was 
much larger. although of the same type. They were insured 
with the National Boiler and General Insurance Company, Ltd.. 
and the one which exploded was insured for a stipulated pres- 
sure of 160 lb. per square inch. 

The boilers were fed by condensed exhaust steam after filtra- 
tion, supplemented by water from the town main and the canal 
up to 1906, and bv water from the canal only from that date 
until the date of the explosion. "The arrangement of the filtra- 
tion was described as very соса if properly attended to. The 
system was that the exhaust steam was passed from a Ranoe 
separator to a surface condenser and then pumped to the hot- 
wel. From the hot-wel it was pumped through a Railton 
filter, and thence through the feed water heater into the boiler. 
The arrangement as to the canal water used in the boiler was 


as follows :--The water was pumped through a Doulton softener 
into the storage tank, and then into the hot-well, passing with 
the water from the exhaust steam through the Railton filter into 
the heater and thence into the boiler. 

Boilers of this class, owing to their high pressure and special 
construction, require very careful treatment and cleaning. 
Messrs. Babcock & Wilcox issue minute instructions with these 
boilers, and they did so in this case. Under the heading of 
"Cleaning," they recommend that hand-hole fittings should be 
frequently removed and the surface examined. particularly in 
“the case of new boilers, until proper intervals for cleaning have 
been established by experience. The point of this recommenda- 
tion is that experience should be the test as to the proper in- 
tervals for cleaning, and that, although an analysis of the water 
may have been cbtained, experience is far more important. Soon 
after the boilers were erected, they were examined to see what 
amount of deposit and scale had accumulated. after a six weeks’ 
interval, and practically none was found. In June, 1906, how- 
ever, when No. 1 and No. 2 boilers were not in service, the 
chief engineer reported that there was more deposit than he 
nuked, but he did not make any inspection of the bottom tubes. 
This cleaning was for the inspection of the Boiler Insurance 
Company, which was to take place in August, 1906. 

The inspection of the boiler by the Insurance Company took 
place on August 10th, and in consequence of the inspecting 
engineer's report, the Insurance Company later, on August 25rd, 
1306, made a report to the Leamington and Warwick Electrical 
Company, Ltd., as follows :— “We understand that the boiler 
is opened up and cleaned once in three months, and that it 
works continuously night and day. As a rule, with a good class 
of feed water. we consider it desirable that boilers of this type 
be opened up and cleaned after every 500 hours’ work, and we 
suggest that at least two bottom rows of tubes be opened 
at intervals not exceeding six weeks. This is important in view 
of the presence of some grease in the boilers.” 

This report was passed on to the gentleman who was at that 
time chief engineer to the Warwick Company, but nothing was 
done upon thts recommendation to shorten the intervals for 
cleaning the boiler. The only steps taken, in consequence of the 
report, were to discharge the air pump exhaust to atmosphere 
and the condensed water into the sewer, merely. however, for 
stopping the grease. The recommendation as to cleaning applied 
to all the boilers. No. 3 boiler, which aj the time of the report 
had been in work since March, was not put out of service till 
September 19th, 1906, when No. 1 boiler was put into 
service. No. 1 boiler continued in service until December 27th, 
1906, when the explosion occurred. How much longer it would 
have been worked without cleaning can only be conjectured. 

The method of using these boilers was to work the two smaller 
ones together. and when these were put out of service, No. 3 
was worked alone, it being much larger. The period when 
either Nos. 1 and 2, which were worked together, or No. 3. 
were not in service was occupied in cleaning, and we were told 
that the cleaning of No. 3 took two or three months, and the 
smaller ones less time. This time we consider was altogether 
unnecessary; but it was explained that the fitters were often 
busy elsewhere, and that they did the cleaning at odd times. 

Under these conditions we come to the date of the explcsion. 
At mdmght, on December 26th, Lilwall, the shift engineer who 
was in charge. went on duty, Hutchinson being on duty as 
stoker. 'lhe pressure on the boilers about this time was about 
115 lb. per square inch, and the water-gauge stood two-thirds 
full. At 12.45 a.m. on December 27th, Hutchinson heard a 
fizzing noise, and looking inside the fire-box, found that the 
third tube on the bottom left-hand side had burst, allowing 
steam and water to escape. The burst was situated about 
five feet from the firing end of the boiler, and was about 
five-eichths of an inch long. 

After the explosion, Mr. Tremain, one of the Board of 
Trade's survevors, found scale з of an inch thick on the three 
lower rows of tubes, besides considerable deposit. Two tubes 
were practically choked up, so that light could not be seen through. 
and in manv of the other tubes there were large quantities of 
deposit blecking up two-thirds of the tubes. 

The tubes being in this dirty condition, it was abundantly 
clear that the cause of the explosion was due to overheating 
in consequence of deposit on the bottom of the tubes. It is 
fortunate for all concerned that the explosion was slight. It 
might have been attended with serious consequences, because 
neglect to properly clean boilers, whether of this or any other 
class, 1s a constant cause of explosions. We have come to the 
conclusion that with reasonable precautions the explosion would 
not have occurred. 


Telegraph Poles as an Obstruction.—4A case brought by the 
Salford Corporation against the Postmaster-General was heard 
on Tuesday before Mr. J. Makinson, as arbitrator. The Cor- 
poration wished to make a through footpath from Ordsall Lane 
to Trafford Park, but two telegraph poles, which had been in 
position. for some vears, were alleged to interfere with the 
scheme. lt was claimed that no consent for the erection of the 
poles had ever been obtained by the Postmaster-General. The 
arbitrator held that the poles constituted an obstruction, and 
made an order for their removal, with two guineas costs. 
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STANDARDISATION OF TRAMWAY ROLLING STOCK 


HE American Street and Interurban Railway 

Engineering Association recently appointed a com- 
mittee to discuss the question of standardisation. This 
Committee made an interim report last May, and at 
a meeting on July 26th and 27th, at Cleveland (U.S.A.) 
they discussed further questions. The interim report 
was as follows :— 


In the discussion of the advisability of standards, it was 
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sions would necessarily interfere with the interchangeability 
of the parts and prevent, to a large extent, the object to 
be accomplished by standardisation; that is, the selection of 
material and parts which would be of the same pattern and 
dimensions and common to the different roads forming this 
association. 

BRAKE-SHOES. 


It was decided to recommend the use of a brake head 
and shoe similar to the one which is now standard on the 
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Fic. 1.—StTaNDARD BRAKE-HEAD AND SHOES, CENTRAL ELECTRIC RAILWAY ASSOCIATION, 


«vident that it would not be possible to arrive at any happy 
medium between the various types and classes of material 
now in use by the different traction companies serving the 
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steam railroads, but adapted to a wheel tread 3 in. wide 
and consequently a shoe 23 in. wide, as shown in the at- 
tached drawings (Fig. 1). Your committee is decidedly in favour 
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Fic. 2.—PRorostp STANDARD MOTOR AXLES, CENTRAL ELECTRIC RAILWAY ASSOCIATION, 


Purpose for which we desire to adopt standards, but rather 
it would be necessary arbitrarily to select a standard. and 
determine the dimensions which we consider advisable for 
these different parts, as any slight variation in the dimen- 


of the shoe without the Напре where it is possible to use these 

shoes with trucks which permit the use of brake beams, 

as, in our opinion, much greater economy can be effected 

with the use of this type of shoe than with the flange shoe, 
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and it is necessary to scrap a considerably smaller portion 
of the shoe. This shoe cen also be reversed on the same 
wheel, and requires but one pattern for all types of trucks, 
and can also be used, should occasion require, on wheels with 
the steam railroad standard width of tread. 

However, we consider it advisable to include in our recom- 
mendations a flange shoe which fits the brake head and can 
be used where desired in place of the shoe recommended. 

Your committee makes no recommendations as to the at. 
tachment of brake head to the brake beam, as this portion 
of the head will necessarily take the form of the various types 
of beams to which it is to be attached. We would, however, 
recommend that with 3-in. tread wheels the centre to centre 
of brake heads on the same beam shall measure 59} in. 

The attached drawings (Fig. 1), covering the brake heads and 
brake shoes, are respectfully submitted. 


AXLES, JOURNALS, AND JOURNAL Boxes. 


We would respectfully submit the attached drawings (Fig. 
2), covering axles for the various weight cars and different 
capacity motors, reducing the variety of axles to four sizes, 
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Fic. 3.—-PEDESTAL DIMENSIONS FOR STANDARD JOURNALS, 
CENTRAL ELECTRIC RAILWAY ASSOCIATION. 


as indicated by the axle journals, viz., 33 in. x 7 in., 44 in. 
x 8 in, 5 1п. x 9 in., and 53 in. x 10 in. 

The various dimensions as given on these axles were the 
subject of considerable discussion by your committee, and 
while these dimensions very nearly approach those of axles 
already in service on the various types of motor trucks, it is 
the opinion of your committee that these dimensions can be 
faithfully followed to advantage in remodelling or rebuilding 
trucks already in service and to cover all future orders for 
equipment. 

We would particularly recommend the advisability of re- 
ducing the journals to these standards, and also consider it 
very desirable to inaugurate a standard for gear fits and also 
for motor axle bearings, and while it may be. necessary to vary 


from the dimensions, as recommended, for some particular 
style of motors or trucks, if these particular dimensions referred 
to above are adhered to, a decided benefit will be obtained. 


\ JOURNAL Boxes. 


In connection with the axles already recommended, we recom- 
mend the adoption of journal boxes which conform in detail 
to the dimensions commonly used with axles with journals 
of the dimensions recommended and which have become standard 
on the various equipments on the steam roads. The dimensions 
of these various parts of journal boxes, journal bearings, and 
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4.—Sec1ion or STANDARD TREAD AND FLANGE FOR CITY 
AND INTERURBAN WHEELS. 


Fic. 


bearing keys are generally familiar, and your committee has 
not considered it advisable at this time to prepare detail 
drawings, covering the dimensions of these parts. However. 
we desire to call particular attention to the dimensions of the 
boxes where they fit the pedestal jaws, as it is principally in 
this particular that the motor journal box differs from that 
commonly used in other trucks. We, therefore, submit the 
drawings attached (Fig. 3), showing the dimensions where the 
journal boxes for the different axles fit the pedestal jaws. It 
will be noted that the dimensions of the boxes at the pedestal 
jaws are the same for the journal, 3} in. x 7 in., as for the 
4j in. x 8 in. as it is found that this can very readily be 
accomplished, and it would, no doubt, be an advantage, as 
it frequently occurs that it is desirable to put in a 4l-in. х 
8.in. axle in place of one 53 in. x 7 in. These dimensions for 
the 5-in. x 9-in. and §5}-in. x 10-in. journal boxes are what 
have usually been the practice on trucks where these axles 
have alreidy Боен used. 


TREAD AND FLANGE OF WHEELS. 


We would respectfully submit herewith a drawing (Fig. 4i 
of the tread and flange of wheels of dimensions which conform 
to recommendations made at Fort Wayne on September 27th. 
1906. In. the opinion of the committee, this tread and flange 


се — — — 


em ee we ewe эзе ш», 


е, а 


—------——---#-—<---- 


Fia. 5.—Sectrtox ОЕ 70-LB. 
RAIL FOR INTERURBANS. 


Fic. 6.—Stcrion ОЕ 7-1n., Sl-rm. 
I-Harr ron City USE. 


can be used equally well on city and interurban tracks, and 
was selected after a careful investigation of the types of wheels 
used by many of the largest traction companies in the 
country. 


RAILS FoR Strevr AND INTERURBAN RAILWAY. 


We would recommend the adoption as standard of what is 
known as the T form section of rail, for both city and inter- 
urban work. 
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For city tracks we would recommend what is known as the 
Tin. T-rail section, 91 lb. to the yard, as shown in the attached 
drayings, Figs. 5 and 6. This section of rail and others very 
smilar to it have been used successfully on many of the large 
systems in the country, and, in our opinion, can well be 
sdopted as standard. 

For interurban tracks we would recommend the American 
Society of Civil Engineer's standard section, 70 lb. to the yard, as 
shown in the attached drawing. This rail is commonly used 
on interurban lines in the territory covered by our association, 
and, so far as we have any information, it has given very good 
satisfaction and appears to be of sufficient weight to amply take 
care of the interurban traction car requirements. 


The following is a report of the meeting on July 26th and 
2ith. abstracted from the Street Railway Journal of New 
York :— 

AXLES. 

W. Н. Evans, of Buffalo (Chairman of the Committee), called 
attention to the four axles recommended by the Central Electric 
Railway Association, and illustrated on page 397. He suggested 
that it would facilitate matters to discuss these axles seriatim. 


M.C.B. 
Standard Flanged Shoe 
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Мв. Арлмз, of Baltimore, asked Mr. Taylor why the length 
of wheel fit 74 in. had been adopted on the D axle, with a 
diameter 7 15-16 in. He thought it was considered desirable 
to have the length of hub equal the diameter of the bore. 

Мв. Taytor replied, the principal reason was the desire not 
to increase the length of*the axle, and it was hoped that the co- 
eficient of friction with the diameter selected would be suffi- 
cient to hold the wheel in place. He thought that it would 
be interesting to find out the shortest length of hub that could 
e used on any diameter of axle without the wheel becoming 
oose. 

Mr. Lewis, of the Standard Steel Works, replied that there 
would be no difficulty in using the size of wheel seat suggested, 
of 74 in. When asked if it was possible to reduce the length of 
the wheel fit to 64 in. for a 7 15-16-in. diameter bore, he said 
that it would for steel wheels. Mr. Lewis added that his com- 
pany never used a key in their wheels on axles, and had never 
had trouble with loose wheels. In some cases, where a pressure 
of 80 tons had been used to press the rolled steel wheel on the 
axle, 500 tons had been required to press it off. 

Mr. Storer, of the Westinghouse Co., agreed with Mr. 
Priest that in the larger size motors it would be necessary to 
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Fic. 7.—Taree BRAKE-SHOES AND HEADS SUGGESTED BY Mr. SARGENT. 


Axle A, or that with a 4j-in. x 7-in. journal, and 4j-in motor 
fit. and designed to carry 1,500 lb., was the first to be con- 
sidered. 

Mr. Priest thought that this axle would suit motors up to 
40 h.p., that motors from 40 h.p. to 60 h.p. could use the 5-in. 
to 5)-in. axle; those from 75 h.p. to 100 h.p., 54 in. to 53 in.; 
190 h.p., 53 in. to 6 in., and 200 h.p., 64 in. For the larger 
motors he insisted 50 in. between wheel hubs was necessary. 
He then called attention to the shape of the key-ways, and 
suggested that a key-way cut with an end mill might be more 
desirable than that shown. He also said it was the practice of 
his company to make the key-way about three mm. less in 
width than the thickness of the key to ensure a tight fit. 

Mz. TavrLon explained that the shape of the key-way had 
been adopted after a long experience with different patterns, 
and that it had reduced very materially the trouble of axle 
breaking. No difficulty had been experienced in pressing on 
the gear. It had been the hope of the committee, which was 
responsible for this design, that when solid gears were adopted. 
pessibly a key might not be required at all. For that reason 
all keys were designed to be of the same length and size. 

The СнлтамАх said that it was the intention to make the A 
axle accommodate everything up to a 50 h.p. maximum. With 
the wheel fit of 5 7.16 in., the axle would take care of the 
maximum stram at the point where the most trouble is usually 
had, that is where the axle enters the wheel. 


have at least 50 in. between wheel hubs. He believed that a 
6j-in. axle was large enough for a 200 h.p. motor, which was 
about the largest which would be used. i 

Mr. Evans defended the desire of the committee to provide 
axles of ample size, and said that the entire tendency of 
modern practice was in this direction. He referred to the 
time, not long ago, when a 4-in. straight axle was considered 
large enough for street railway service. 

At the suggestion of the Chairman, Messrs. Рвтєзт and 
STORER went over the question of limiting dimensions. At the 
conclusion of their conference Mr. Priest stated that in the 
absence of data from the office, it was impossible to make any 
positive recommendation. He thought, however, in a general 
way, that five axles would meet the requirements of the elec- 
trical manufacturers, viz., 25-h.p. to 40-h.p. motor, 44-in. 
lining, 54-in. gear fit, and 48 in. between hubs; 45-h.p. to 
65-h.p. motor, 5-in lining, 6-in. gear fit, and 48 in. between 
hubs; 70-h.p. to 100-h.p., 54 in. lining, 6j-in. gear fit, 48 іп. 
between hubs; 105-h.p. to 150-h.p. motor. 6-in. lining, 7-in. 
gear fit, 50 in. between hubs; 155-h.p. to 225-h.p., 64-in. lining. 
74-in. gear fit, 50 in. between hubs. In each case the gear fit 
is 1 in. larger in diameter than the lining fit, and the length of 
the key could be 4 in. shorter than the length of the gear fit. 
As the diameter in each case of the gear seat is 1 in. larger than 
the lining fitting. he suggested that the Committee could cut 
the kev-way the full depth at the end if it desired. This prac- 

р 2 


400 ELECTRICAL ENGINEERING 


SEPT. 12, 1907. 


a 


tice, he thought, would avoid any weakening the axle, because 
of the increased diameter at that point. 
A discussion on the proper sizes of axles then followed. 
Mr. Tavro& explained that the wheel fits of the Central 
Railway Association were made slightly larger than with the 
M.C.B. axles, as electric railway axles are motor axles, while 
the M.C.B. axles were designed merely to carry the load, while 
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Fic. 8.—CentraL Evecrric Rarbwavy WHEEL WITH FLANGE, 
PROPOSED BY Мв. GRIFFIN. 


(Original section shown by solid line; proposed change shown by dotted line). 


Mr. Storer pointed out an increase in the diameter of the axle 
increased the length of the wheel base on account of the space 
required for the motors. 

In conclusion, the CHAIRMAN announced that the committee 
could allow 50 in. for the larger sized motors by slightly increas- 
ing the total length of the axles. He said that the committee 
would prepare a series of drawings showing the dimensions 


fo Consolidated Ry.Co..New Havon.Conn. 


Mr. Apams, of the Brill Co., said that the recommendation 
was in favour of an M.C.B. type of journal, and called atten- 
tion to the check-plate type of journal for city service, м ғ 
has given good satisfaction. It limits the side play of the 
wheels in regard to the journal boxes, which is a consideration 
where clearances are very close in city work. Mr. H. H. 
ADAMS asked if the check-plate would not require an extra 
long axle. Mr. Adams thought it would require a slight in- 
crease in length. Mr. Weston, of the Symington Co., 
offered a diagram showing the clearances required to prevent the 
wear of the box against the wheel hub to aid the committee in 
its design of axles. The suggestions were received and were 
referred to the Chairman. 


BRAKE-SHOES. 


Mr. Evans explained that it was the purpose of the Central 
Electric Railway Association to adopt a shoe which could be 
interchangeable to some extent with the master carbuilders’ 
shoe. The shoe recommended by that association can be ap- 
plied to an M.C.B. head, and vice-versá, The M.C.B. shoe can 
also be used with the Central Electric head if desired, although it 
would be wider than the tread of the wheel, which had been 
taken as 3 in. The Central Electric Railway Association recom- 
mended a shoe without a flange where it could be used, but 
furnished plans for a flange shoe to be used on trucks where it 
was necessary or was considered desirable. 

Mr. SARGENT, of the American Brake Shoe Co., on being 
called upon, said that the 3-n. brake-shoe suggested was very 
desirable where it could be used. He thought, however, that 
many companies were employing narrow tread-wheels, on which 
such a shoe could not be employed. At one of the Eastern 
plants of his company there were about 500 live patterns of 
street railway brake-shoes which were in constant use in filling 
orders. Of these 70 per cent. were for shoes on wheels with 
24-1п. tread or less; 20 per cent. for shoes on wheels with 24-ір. 
t^ 23-in. tread, and 5 per cent. for shoes with treads more than 
23 in. He therefore suggested three types of shoes to cover the 
range of wheel treads from the M.C.B. standard to the narrow 
tread of the street railway lines of the East, with the idca of 
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which seem desirable, and would forward prints of these draw- 
ings to the electrical manufacturers. Mr. Priest, in the mean- 
time, agreed to take up the question of dimensions with his 
company, and to confer with Mr. Storer on the subject. 


JOURNAL Boxes. 


The discussion on journal boxes centred principally on the 
space required on the axle, the shape of the top of the box 
and the space between the guides. On this latter point it de- 
veloped that the principal objections to increasing the space 
between the guides were the question of utilising old equipment 
and the adjustment of the equaliser bars. Mr. Tavron, how- 
ever, pointed out that old equipment could be utilised by the 
adoption of slipper shoes, and that in the case of equaliser 
beams the slipper shoes could be left low enough to clear: the 
equaliser beams if that construction were used. He also said 
that in many makes of trucks it would be very easy to put on 
new pedestal jaws in case slipper pieces were nct desired. 
The CHAIRMAN sugrested that it might be possible to standardise 
on 5g in., as the width between pedestal guides for all boxes. 


_ American 


changing from one to the other as the equipment changes. He 
prescnted drawings (Fig. 7) of the three patterns he had in 
mind. For the narrow tread wheela he had narrowed the 
width of the brake head and the end guides. The narrowest 
head shown will take in all of the wheels not covered by the 
Central Association standard, and has been used for several 
years past in the East. Mr. Sargent added that the narrow 
shoe was not interchangeable with either the M.C.B. or the 3-in. 
shoe. A discussion followed as to the possibility of using the 
Central Electric Railway head with a narrow tread shoe. Mr. 
EvANS stated that in one of the large traction reads of the 
country the Central Electric shoe had been used for a number 
of years, although the width of wheel tread on some of the 
cars was only 2j in. Mr. Larnen, of Pittsburg, believed that 
many of the companies in the large cities would not adopt the 
5-in. tread wheel for a long time. Mr. THompson, of the 
Truck апд} Foundry Co.. gave a history 
of the development of the Central Electric Rail- 
wav head. The Indianapolis Traction and Terminal Com- 
pany originally had eleven patterns of brake-shoes, including 
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the off-centre Brill, the combined Peckham, and the slipper 
Dupont. These have been reduced to one by the Central Rail- 
way standard. Mr. ScuLLEN, of the Cleveland South-Western 
Railway, said that some years ago he had gotten out a brake- 
shoe to be adaptable to different trucks, and had applied it to 
the Brill 27, 22, and 21, and Peckham 11 and 14 B, and with 
wheels from 2-in. to 23-1п. tread, and it had been very satis- 
factory. Final decision on the subiect was deferred for further 
consideration by the committee. 


WHEEL SECTIONS. 


The CHAIRMAN, in introducing Mr. Griffin, of the New York 
Саг Wheel Works, said that the wheel manufacturers’ com- 
mittee had been of great assistance to the Master Car Builders’ 
Association in selecting a standard wheel for the steam roads, 
and asked Mr. Griffin to discuss the subject of wheels for 
electric roads. 

Mr. GRIFFIN said that, in his opinion, the flange section 
selected by the Central Electric Railway Association was a 
very good one, although, personally, he though? that the 
tange might be thickened about # in. above the line where 
the flange would come in contact with the rail, except in 
special work. Mr. Griffin showed a section (Fig. 8) of such 
a wheel. He considered the question of length of hub as the 
most serious matter to-day in electric railway practice. The 
function of the wheel is very different in electric than in 
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Mr. ANGERER, when asked to speak for the manufacturers 
of special work, said he believed the future wheel would be 
one with a wider tread and deeper flange than at present. 
He thought the j-in. flange a desirable one as being the 
minimum flange suitable for interurban railways and the 
maximum permissible by the conditions as they exist in city 
streets. He did not think that the chipping of whéels was 
caused by the switch points, but by the flange bearing at 
intersections where a heavy load is carried on the flange. То 
do away with the flange bearing, a wider tread even than 
3 in. was desirable, and he thought that in the future a 
jin. tread might be recommended. Mr. CLARK, of Buffalo, 
and recently of Cleveland, argued in favour of a shallow 
flange. In Cleveland a £n. flange with 23-in. tread із 
employed, and if a 3-in. flange should be used, the cars would 
have to run on the flange most of the time. He also advo- 
cated the thickening of the wheel flange so as to save the 
wear on the outside rails at curves. Mr. ENTwisLE thought 
there would be difficulty in increasing the thickness of the 
wheel flange, as so much special work has been laid for the 
thin flange. He also considered a 3}-in. tread more desirable 
than a 3-in. tread, as it would protect the special work and 
would also eliminate the flange bearing, which he considered 
the chief cause of broken and chipped flanges. Mr. H. H. 
ADAMS suggested that a prolific cause for chipping was too thin 
a flange, and said the flange should be strengthened by a 
backing of gray iron. Mr. Simmons did not think it neces- 


Railway Stool Spring Co. 
The Consolidated Ry.Oo., Now Haven.Conn. 


St.Louis & Suburben Ry.Co.(A) 


~The т" Ry.Co.. New Haven.Conn. 


St.Louis & Suburban Ry.Co.(A) 


Newton St. Ry.Co. U.& M.V.Ry. 
Boston Elevated Ry.Co. The United Rys.& Eject.Co. 
St.Louis & Suburban Ry.Co.(B) Los Angeles Ry.Co. 


Newton St. Ry.Co. 


° m 
U.& M.V.Ry. 
'" 
| 


The United Rys.& Elect.Co. 


Los Angelea Ry.Co. 
| oe J.G Beit Co..N.Y.. Standard 
AME 


Phila. Rapid Transit Co. 


(A) For Urban and Intcrurban Service 
(3) For Urban Service 


Fic. 10.—CoMrosrrE оғ Various SECTIONS OF WHEELS WITH #3 IN. FrawGE Usep sy Dirrerent Rattway COMPANIES. 


steam practice, as in the former there is а constant torque, 
which tends to loosen the wheel. Another important point 
is the shape of the switchpoint, which is often so blunt that 
it strikes a severe blow to the wheel flange and causes chip- 
mng. Thickening the tlange has been tried, but this does not 
prevent the jar to the car, and does not effect any material 
relief to the wheel. In regard to the proper thickness of hub, 
Mr. Gritlin believed that a 64-in. wheel fit would answer the 
present needs on the larger size of axles, provided a spoke 
wheel was used. ln regard to the coning of a wheel, the 
Master Car Builders Association has recently increased the 
cone, the principal reason being to do away with the exces- 
sive wear on flanges. The usual practice of electric roads is 
to have a cone of about 1/16 in. <As the electric wheels are 
traction wheels instead of carrying wheels. it is desirable to 
have as much contact between the rail and the wheel all the 
time as possible, so that the argument in favour of a con- 
siderable cone, as employed by the steam roads, does not 
apply. He considered the question of coning more or less 
theoretical, as after a wheel has been in service three or 
four months the cone is gone. Mr. Ruoapes also referred to 
the importance of having a long hub, and the small amount 
of room often allowed for the wheel seat. His company has 
furnished wheels with 4-in. axles and only 3{-in. wheel seat. 
These wheels had to be put on from 50 to 55 tons pressure, 
whereas 40 tons is all that should be used. 

During the discussion on wheels, the CHAiRMAN distributed 
blue prints showing composite sections of wheels with 3-in. 
and iin. fanges., used by different street railway companies. 
These drawings had been prepared from blue prints sent to 
the committee by different member companies in the asso- 
ciation and are reproduced in Figs. 9 and 10. 


sary to recommend a 3jin. tread. It might be an ideal 
condition, but almost impossible of fulfilment at the present 
time. Mr. PniksT stated that the Pennsylvania Railroad em- 
ploved a wheel flange 1 in. in height for both steel and 
chilled wheels, instead of the 1j in. of the Master Car Builders. 
The Harriman lines were doing the same thing with steel 
wheels, but he was unacquainted with their practice with 
chiled wheels. Mr. GRIFFIN pointed out that an electric wheel 
wears the back of a flange as well as the front, whereas in 
steam railroad work the wear on the back is practically nil. 
This tended to sharp flanges in electric railway work, and 
made it desirable to protect the back of the wheel. 


The committee, in conclusion, decided to prepare plans of 
standards based on the testimony given, and forward such 
plans to those most interested. The next meeting of the 
committee will be held in New York this month, at which final 
suggestions will be heard and final recommendations will be 
drawn up for the report to be presented. 


Proposed Subways for Buenos Аігеѕ. The municipal commis- 
sioners of Buenos Aires have approved a plan for the construc- 
tion of a network of underground railways. "Tenders for con- 
struction will be invited in British and foreign newspapers, 
during six months, and may be accompanied by the presentation 
of independent tenders for exploitation over a period of not 
exceeding 25 years. Tenders must specify mode of payment 
required. The estimated cost of the whole network of lines, 
which will have a length of 101 kilometres, is $2,7C0,000 Argen- 
tinian paper currency (£237,600). 
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THE SELECTION OF INSULATION MATERIAL 


N article in the Electrical World (New York), by W. 8. 

Conant, deals with materials intended for the insulation of 
electric machinery, which, he says, should pass three classes of 
requirements, involving tests to withstand (1) current leakage, 
(2) lightning discharge, and (3) heat. These classifications may 
be made to include as kindred under (1) not only the actual 
insulation resistance tests, under any set of conditions measured 
in megohms, but hygroscopic or moisture-resisting tests which 
affect the insulation resistance of many porous materials; under 
(2) determination of resistance to disruptive discharge from any 
cause, whether accidental metallic contact with a high-tension 
transmission line wire, proximity to high-frequency wireless 
station apparatus, or static discharge during a thunderstorm ; 
under (3) tests covering the effects due to the presence or 
absence of heat, such as the mechanical failure of materials 
with extremes of temperature and with rapid alternation, of heat 
and cold. 

It was formerly customary to regard tests showing current 
leakage as decisive. When, however, it was proved that the 
results could be made to show wide variations by drying out 
the materials under test, experimenters have very properly 
transferred their chief interest to high voltage " breakdown” 
tests. ‘Lhe practical distinction is that the breakdown test 
should show the mechanical condition of a material, while the 
insulation resistance is only an indication of its hygroscopic 
condition, and therefore ої little practical value. ‘Lhe two 
classes of tests have no definite connections. 

No station leads from an overhead line can be absolutely pro- 
tected from lightning discharge, and too frequently the high- 
potential strain from this cause reaches the insulation of elec- 
trical machinery. Discharges are most liable to follow surface 
leakage, as in taped windings or over a moisture-soaked varnish, 
and will leap over such surfaces and cause short circuits and 
grounds by the secondary effect of the following dynamo current 
in burning out the machine insulation. Designers theretore as 
far as possible avoid the materials which promote these risks 
and allow large margins of safety in the actual cisruptive 
strength of the insulating layers. 

Tests to determine the disruptive strength of a material 
should be made on such thicknesses as are designed for practical 
use. For instance, mica in its natural state is in a class by 
itself, and will withstand approximately ten times the Е. М.Е. 
applicable to other sheet insulations. Various samples of mica 
should be compared in thicknesses measuring either 01 mm. or 
about 5 mils (vU.5 in.). A suitable thickness for test saimpies 
of most other materials is 1 mm. or 0°04 in. This comparison 
of equal thicknesses ot different materials is important, as it has 
been found by trial that the disruptive strength does not in- 
crease directly with the thickness of the dielectric. Mica and 
paraffin seem to be about the only insulating substances of which 
this is practically true. 

At first thought it might seem to be an easy matter to select 
all the obviously best insulating materials, solid and semi-fluid, 
to combine them in various proportions and to submit them 
severally to a series of tests to determine definitely tneir relative 
values as insulators. Unfortunately the specific resistance of 
insulating materials varies widely under changes ot external 
conditions and does not follow the results of similar tests upon 
electric conductors. A change in the condition of heat or of 
moisture will often effect a decided change in the relative value 
of a simple or compound dielectric, and thus it becomes im- 
possible to prepare a graded tabulation of insulating materials 
to correspond with those compiled for the electric resistance of 
metals. 

Some samples may have tested out well for current leakage 
and disruptive discharge while dry and cold, but, losing such 
qualities ina damp or hot place, they are proved to be dangerous 
where such conditions can take place. Thus wood, paper, or 
any textile fabric, unless especially treated, loses its insulating 
value promptly in the presence of continued inoisture in the air. 

Similarly, insulating sheets soaked in resinous gums or coal 
tar, while for a time withstanding high pressures, become 
“tacky " and break down after a critical temperature is main- 
tained for a few hours. Sometimes the effect of a long applica- 
tion of heat is to cause the insulating material to become 
brittle and finally char. This charring temperature appears to 
be a determinate figure for each material due to the fact that 
the moisture (the disturbing element) is necessarily cooked 
out at such temperatures. Where untreated fabric with neces- 
sarily low charring temperature is used as insulation, such as 
cotton-covered wire for field or armature windings, it is neces- 
sary to saturate the insulation in a high temperature varnish. 
Its charring limit is thus raised above the danger point. 

If the disruptive strength of a material per thousandth of an 


inch is to be found, it is obviously important to use consistently 
either direct or alternating current. Wor convenience in obtain- 
ing high pressures alternating current is preferable. Uniformity 
of results are also only obtainable by using rounded disks for 
terminals. Again, it is absolutely necessary in order to obtain 
consistent results to compare approximately equal thicknesses of 
material tested. Lastly, the time conditions must be equalised 
for each sample. Fifteen seconds is a suitable period tor the 
application of electric strain. A longer period may heat and con- 
sequently weaken a sample unduly. Newly-made samples should 
not be compared with those which have stood tor some time. 

AMica.—lt can be safely said that no satisfactory substitute 
has been found for mica in commutator construction. Lhe com- 
mutator is the hottest part of a machine, and mica will not 
carbonise. Between segments nothing but amber mica should be 
used, as it can be turned in a lathe without chipping as deep 
as other varieties, and thus the risk of pitting and subsequent 
flashing under the brushes is lessened. White mica is harder 
than amber but much more flexible. A good quality of white 
mica splits into larger sheets, and its flexibility makes it most 
applicable to repair work, particularly on old surface-wound 
machines. <All variations from white, noticeably greenish or 
bluish tinge, are harder and more brittle. Metallic veins and 
chemical impurities are the bane of the mica dealer. 

The ultimate disruptive strength of a selected quality of amber 
mica taken from a number of samples of thickness up to 5 mils, 
varied from 1,980 volts per mil to 4,500 volts, the average tailing 
is about 2,500 volts. The averages of two assortments of poorer 
grade mottled samples from ditterent localities were 2,200 and 
2,400 volts per mil respectively. White mica in both large and 
small sheets averaged 3,100 volts per mil. Similar qualities of 
mica show little difference in strength, whether mined in the 
United States, Canada, or India. 

Mica Compounds.—The successful building up of thin over- 
lapping sheets and the moulding of finely divided mica into 
plastic forms has simplified the insulation of many machine 
parts, 'The use of hydraulic presses produces a uniform pro- 
duct. These insulations known under several trade names, 
share to some extent the insulating value of mica. Built up 
mica, if cemented with a non-hygrescopic varnish, possesses а 
disruptive strength practically proportional to the thickness. 
Backed with tough paper or cloth for mechanical strength, it 
has advantages over pressboard or other fibrous insulators for 
соге, slot or coil work. Micanite can be made to within 0'01” 
of desired thickness and can be milled even closer. 

Sheet Insulation.—One of the most widely useful insulations 
is tlexible glazed pressboard. Thicknesses over 0'05" should be 
avoided. lf space must be filled it is better to use two thinner 
sheets. The best quality 1s made of leather findings and comes 
in yellow and red. Spruce or other wood fibre is unsatisfactory 
mechanically unless a sulphide process is used, when, on the 
other hand, its insulating quality is reduced. The unexpected 
presence of pin-holes or non-insulating particles too small for 
detection by the eye is the chief fault of this material. 

For thicker insulating sheets the whole family of vulcanised 
or hard fibre preparations 1s available, including such kindred 
materials as bone fibre, kartavert, amyvloiden, leatheroid, Фс. 
Where 1lexibilitv is required the temptation to the maker to 
use glycerine is often fatal to the electrical properties demanded. 
Baleen or whale oil is less harmful for this purpose. This is 
the class of materials, too, where moisture plays havoc, and 
where, after thorough drving out, the insulation resistance may 
usefully be measured. Pressboard and vulcamsed fibre. shrink 
when hot and swell when damp. Drying out adds about 20 per 
cent. to their disruptive strength. 

Hard rubber compounds are some of them also used as sheet 
insulation, especially those vulcanised with asbestos fibre. Flexi- 
bility is, of course, impossible. and sometimes such material vill 
ignite when brought into contact with a flame. Unless the 
asbestos fibre is long the sheet will crack when strained. The 
chief objection to these products is the presence of sulphur, 
introduced to hasten vulcanisation but causing swelling and 
blisters under heat and subsequent short circuits. 1/32" skeet 
vulcabeston will break down at about 2,600 volts. Asbestos 
paper and millboard are not insulations but a fire-proofing mate- 
rial Thin paper (0:007") will be punctured under a pressure 
of 500 volts. 

Treatments and Composite Tnaulations.—-Varnished cloth and 
paper are greatly valued necessities. but the day of the simple 
cum varnish is past. It is now generally recognised that cther 
treatment than that of dipping in a hot bath of melted copal 
zum or shellac is required if insulation is to stand at a constant 
value. It was found that these varnishes, which flowed so 
smoothly and gave such high insulation resistance, soon 
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"checked"' when chilled. They are entirely suitable for instru- 
ment coils but on a machine coil wil crumble away under 
vibration. Moisture in the air soon finds its way through these 
ds cracks, and then chemical and electrolytic decomposition 
follow. 

Another objection to these simple gum varnishes lies in the 
fact that they must be dissolved in alcohol, naphtha, or some 

highly volatile fluid. The result is the presence of danger of 
intiammability during and after application and wastefulness due 
to evaporation. The expense here involved is applicable to 
alcohol paints as well as varnishes, while in either when fresh the 
alcohol actually serves as a conductor. 

Asphalt, bitumen, and the other mineral pitches have also 
fallen under just criticism similar to that bearing upon the 
gum varnishes. Linseed oil, when thoroughly boiled out, has 
been combined in many successful varnishes. A mixture with 
copal applied to pressboard and thoroughly baked practically 
doubles the disruptive strength of the board. It is only when 
the test of time is applied that the material breaks down.  Lin- 
seed oil varnish will in time oxidise and crack. It, like the 


gum, is acid, and must attack both metal and organic material 
with the usual results. 

The attempt has been made to protect copper from corrosion 
by coating the surface with paraffin treated to withstand heat. 
Similar materials have also been successfully combined with 
resin in the preparation of a varnish which has permaaent 
insulating characteristics. The only absolute test in this matter 
is that of actual service over an extended period of time under 

aggravating conditions. Often several layers of insulating var- 

nishes for different purposes are desirable, particularly on a 
refractory machine, which has more than once burned out under 
the direct effect of trying local conditions. First use a non- 
corrosive varnish next to the coils, and last of all a weather 
and acid-proof finish. 

Insulating fibre in any form is improved by application of 
varnish, but this advantage is lost unless the material remains 
plastic indefinitely, and this is the object sought by the insu- 
lating expert. Another and sometimes independent object has 
been to obtain a neat-conducting and diffusing quality in the 
insulating fluid. 


TRANSMISSION LINES OF THE NIAGARA, LOCKPORT, AND ONTARIO 
POWER COMPANY 


N connection with the Niagara-Buffalo transinission, which 

was described in ELECTRICAL ENGINEERING, August lst, page 
168, the iollowing particulars of another of the Niagara trans- 
mission plants, that of the Niagara, Lockport, and Ontario, which 
are taken from a Paper read at the Niagara Convention of the 
America Institute of Electrical Engineers, by Mr. Ralph D. 
Mershon, chief engineer to the company, may be of interest. 

The main transmission consists of two lines in duplicate, 
which are tor the most part laid along a private right of way, 
and partly along the West Shore Railway. The distance from 
the Niagara river to Syracuse is 154 miles. In addition to this, 
the transmission from the transforming station of the Ontario 
Power Company to the Niagara river has a length of about six 
miles, making a maximum transmission of 160 miles. 

The power is brought across the Niagara river by means of 
acrial cables spanning the river, and delivery of the power is 
taken by the transmission company at the international boundar у 
line. The cables are brought across the river in three spans, 
utilising steel towers and cant'levers. ‘Lhe steel cantilevers and 
the river-edge towers are all designed to withstand the most 
extreme conditions of sleet and wind that will probably ever 
exist. The requisite mechanical strength of the insulation at the 
points where the cables are attached to the steel structures is 
obtained by using a sufficient number of line insulators, and the 
proper distribution among these insulators of the forces which 
will come upon them is effected by means of malleable cast-iron 
caps cemented to the tops of the insulators, and to which the 
cables are fastened. 

With the exception of that portion of the main line on the 
West Shore between Churchville and Syracuse, the main line 
structures are all steel towers, and the standard line span is 
550 ft. On some portions of the transmission line, however, 
much longer spans are used, the longest at present installed 
being 1,255 ft. In some cases these long spans had to be pro- 
vided with towers heavier than the standard, but in some cases 
it was possible to put them up with little, if any, modification 
of the standard tower construction. The main line conductors 
installed so far are all of them of aluminium cable, except on a 
portion. of the line between Mortimer and Syracuse where, 
because of the long spans employed, it is preferable to use 
copper. 

The first of the steel towers installed were of the tripod type, 
made of lap-welded pipe; but the later towers, and those which 
in the near future will be installed, are of structural shapes and 
ralvanised. The towers are interchangeable; that is, the guyed 
and unguyed towers are exactly similar except for the guys and 
double insulators of the former. Contrary to the practice which 
has heretofore been followed in the matter of steel line towers. 
the towers of this transmission line are mounted on foundations 
of reinforced concrete. These foundations are designed to 
utilise the weight of the earth around them in resisting uplift. 
The towers and their foundations are capable of withstanding 
transverse forces which will be prought upon them when the line 
cables are covered with 0°5 inches of ice all around them, and 
the wind blowing transverse to the line at a velocity of 75 miles 
an hour. The towers have the same strength in all directions. 
There are at intervals along the line certain towers guyed both 
ways in the direction of the transmission line, and having double 
fixtures. 

As stated, on the West Shore right of way it was necessary 


to use wooden line structures. The type of construction em- 
ployed is that which has been designated by the company as 
“A-frame construction." By adopting this type of construc- 
tion, in which each structure consists of two poles instead of 
one, it is possible to use twice the length of span that would 
be used in ordinary wooden pole construction, and employ, there- 
fore, one-half of the number of insulators. The standard length 
of span of this type of construction is 220 ft. On some portions 
of the West Shore right of way it was necessary to use steel 
construction, and in such places there were installed galvanised 
lattice steel poles. The span on these poles is the same as that 
on the A-frame construction. 

Where the line crossed the Montezuma marsh steel tower 
construction was used. The concrete foundations for the steel 
towers were built by first excavating the swamp through the 
soft mud until the sott marl was reached. Un the marl was 
laid a platform of two layers of logs, and on this platform 
were built the concrete foundations, the weight of which was 
made sutlicient to take care of any uplift which will come upon 
the towers. These foundations were installed, some of them, in 
cold weather, and, so far, they have shown no settlement. 
Where this marsh was crossed with A-frame construction, it 
was found in places much too expensive to excavate for the 
proper foundation tor the A-frames. The A-frames were, there- 
fore, instalied by laying on top of the ground four line poles 
in two pairs; the poles of one pair being parallel to the line, and 
the poles of the other pair being at right angles to the line. 
These poles were spiked together at a point where they cross, 
and at the point of crossing the A-frame spiked to them, the 
A-frame being further secured to the poles by braces. On each 
end of each pair of poles was spiked a box, built up of planking 
and filled with stone, in order to give suflicient weight to take 
the uplift due to any pull at the top of the tower. This struc- 
ture, while far from beautiful, has, so tar, proved very satıs- 
factory. 

There is a horn attached to a cap on the top of some of the 
insulators, with another horn alongside of it fastened to the 
structure and extending some distance above the insulator. This 
comprises a combined ]ine structure lightning arrester or spark 
gap and lightning rod. It has been decided to make a careful 
trial of this method of protection of the line before resorting 
to a grounded cable; partlv because of the great expense of 
the grounded cable, and partly because there is no reason to 
think, so far, that it will necessarily afford complete protection 
in every case. For the present these line structure lightning 
arresters will be installed onlv on the top cable, in view of the 
fact that during the last lightning season, in the course of which 
a number of insulators were broken by lightning, more than 
three-fourths of the insulators so broken were top insulators. 

The insulator used on all the main line construction is one 
especially designed by the writer for this plant. It has prob- 
ably the greatest factor of safety as regards flashing, &c., of any 
insulator in practical use to-day, and is considerably larger and 
heavier than any insulator of which corresponding use has here- 
tofore been made. It consists of three shells nesting in each 
other and cemented together by means of neat Portland cement, 
the whole insulator being cemented in a similar manner to a 
steel pin before attachment to the tower. The total height of it 
from the edge of the lower petticoat to the top of the head is 
19 in. The diameter of the upper petticoat is 14:5 in. 

Each branch line has in series with it, at the point where it 
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is tapped off the main line, 60.C00-volt outdoor fuses to cut out 
the line in case of trouble upon ìt. The tuses consist of lengtns 
of thin copper wire 16 ft. long. run through an ordinary small 
rubber bath-room hose and laid in clips on top of a wooden bar, 
supported at each end and the centre by line insulators mounted 
on poles. The fuses are parallel to each other, in the same 
horizontal plane, and the distance from centre to centre is about 
25 ft. These fuses have so far proved very satisfactory, but 
wil probably in time be replaced with fuses of the expulsion 
tvpe. | 

There are only three sizes of cabies used on the main trans- 
mission line. The large one is an aluminum cable, consisting 
of 19 strands, and having a total area of 642,800 circular mils, 
being equivalent to 4С0.0С0 circular mils copper. The areas of 
cross-section of the other cables are respectively two-thirds and 
one-third that of the largest one. 

In ordinary straightaway work. the cables lie in the top 
groove of the insulator, and the pull of the cable is taken care 
of by means of two aluminium wire ties around the neck of the 
insulator. One of these ties extends each way along the cable. 
The tie itself consists of a single loop around the neck of the 
insulator, the two ends of the lcop being twisted around the Jine 
cable. The result is that the cable is not really fastened to the 
insulator at all, but simply lies in the top groove. The ties do 
not, therefore, perform any function. except when there is a 
pull on the cable tending to slide it in the direction of its 
length. 'The advantage of such a tie is twofold. First, the 
full strength of the tie wire is developed, which is not the case 
if a tie is twisted or “pigtailed.” since, in such case, the tend- 
ency is for the tie to cut itself in two at the twist; secondly. 
the tie does not damage the soft aluminium cable, as would be 
the case with most of the other ties usually employed. In 
special work there is employed a cable clamp with a yoke 
extending each way on the cable. 

In every case the cable near the insulator is protected from 
possible arcs, so that in the event of an arc there will be a 
chance for the circuit-breaker at the generating station to open 
before the cable shall have been burned off. This protection is 
accomplished in the top groove of the insulator by means of 
sheet aluminium wrapped around the cable at this point to a 
thickness of ұ in., and is accomplished on each side of the Head 
of the insulator to a distance of 12 in. from the head, partly 
by the turns of the tie wire mentioned above, and partly by an 
additional serving of tie wire. Where, in the case of the use of 
cable clamps, no tie wire is used, its absence is made up for 
additional serving. The ends of the line cables are connected 
by means of twisted sleeve joints. 

At intervals along the line there are provided disconnecting 
switches for sectioning the line to facilitate testing out in case 
of trouble or cutting out any portion of the line which is 
damaged. There are also provided cross-connecting switches, 
ee the interconnection of different portions of the two 
Ines. - 


CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRIC STOVES.—O. C. Hawkes, Ltd., have issued a 
new edition of their well-known catalocue, dealing with electric 
stoves of all varieties. For some time this firm has specialised 
upon their patent induced draught stove, but the present cata- 
logue includes sections dealing fully with combined hot air and 
radiator stoves: and radiators pure and simple. Stoves specially 
designed for ship-heating are shown, and also a new form of 
heater for garage heating. Electrical stoves are specially adapted 
for this latter class of work, owing to their absolute safety from 
risks of ignition. Meters are fitted to stoves where it is pro- 
posed to run these on the lighting circuits. These can be of the 
ordinary type, registering the number of hours the stove has 
n on, or they can be meters reading direct in Board of Trade 
units. , 


AUTOMATIC CUT-OUTS.—A leaflet from the Warner En- 
gineering Company describes a form of maximum cut-out speci- 
ally designed to maintain a prefixed limit on the maximum 
demand of any lighting circuit. A form of honr meter is also 
shown, and is arranged for use in circuits where the demand 
is supposed not to vary, such as arc lamps, signs, radiators, &c. 
An electrically lighted cigar lighter is also described. 


SWITCHGEAR.— Messrs. Drake and Gorham have issued a 
new switchgear pamphlet. in which several forms of standard 
switch panels are illustrated and listed complete. These are 
principallv intended for small isolated plants with accumulators. 
and include both main and distribution boards. Most of the 
items of the equipment are also listed separately, such as 
battery regulating switches, single- and double-pole spring 
contact switches, quick-break knife switches. fuses. and the 
well-known “Neville” patent automatic accumulator switch. 
Watertight ironclad switches and power fuse boards aie also 
included. 


LAMPS AND ACCESSORIES.—Amongst the new lists and 
leatlets issued by Messrs. Drake and Gorham, Ltd., is one 
describing the latest models of Jandus arc lamps. А new 
4-ampere pattern, known as the Imperial lamp, has been intro- 
duced. which meets the demand for a continuous current lamp 
midway between the midget and large size lamps. The coils 
are wound on separate bobbins, with the object that, should a 
failure from any cause occur, the trouble can be quickly reme- 
died without removing the lamp from its position. ‘The case 
is easily lowered without interfering with the mechanism. The 
resistance can be external or internal; the latter is fitted in a 
separate well-ventilated chamber above the mechanism. The 
new, "Premier" lamp is similar to the Imperial, but is made 
for heavier currents, and arranged for longer burning hours. A 
twin carbon form for running singly on 200-250-volt circuits 
is also made. Other types listed include the original double 
enclosed lamps, midget lamps, inverted and special photographic 
lamps, and lamps tor alternating current. Other new leatets 
deal with carbon, osram, and tantalum lamps, and in connection 
with the last mentioned, a very complete series of adapters, 
fittings, retlectors, shades, and globes are listed which should 
be found very useful im existing installations which are being 
adapted to this tvpe of lamp. 

TELEGRAPH TRAINING COLLEGE.--We have received a 
prospectus of the Institution which was established 15 years 
avo at Karl's Court under the name of the London n ae a 
Training College. A full equipment of instruments used tor 
land cable and wireless telegraphy is provided, and the condi- 
tions in the operating rooms resemble actual practice as nearly 
as possible. ‘The college has also a wireless station at Brentford, 
with which messages are regularly exchanged. As many ав 
60 students can be accommodated at one time in the operating 
rooms. 


Tramway Car-wheel Experience at Kansas City, U.S.A. In 
the Street Railway Journal for August 10th, some information 
is given concerning the custom of the Metropolitan Street Rail- 
way of Kansas City, in regard to tramway wheels. On sce 
of a shipment of wheels every one is stamped with an indi- 
vidual number. When wheels are removed from a car the 
foreman having charge of the work reports the fact on a form 
which contains blank spaces for the car number. the date, the 
individual numbers of the wheels put on, and of those removed, 
whether or not the wheels put under the car were old or new 
ones, the kind of wheels, whether steel or chilled iron, and the 
cause for the removal of the old wheels. The wheel record 
which is made up from the data on the foremen's reports and 
the monthly mileage reports is kept in the form of a Ioose-leaf 
ledger, with separate leaves for each car. The leaves or sheets 
contain ten vertical. columns, each one. for one wheel. The 
columns are headed by the wheel numbers, and below are 
spaces for the dates of removal of the wheels and when they 
were put under the car. the car from which they were removed, 
the cause of the removal, and the previous mileage. if any. 
When the wheel is scrapped the total mileage is computed and 
is kept for future use. To keep the record for 600 cars less 
than two hours’ time per day of one man is required. The 
chilled wheel record showed that while the average mileage was 
far above the guaranteed mileave of each wheel, the variation 
of mileage obtained was, in some instances, 5CO per cent. Some 
wheels ran 25,000 miles, while others ran three times this 
amount. The average life of chilled iron wheels is about 
40,000 miles. The records show the rather unaccountable fact 
that the life of plate wheels is considerably in excess of that 
of spoke wheels. The mileage would be considerably less were 
it not for the fact that the tlat spots are kept ground out. 
Practically no trouble is experienced by broken flanges in the 
city. One reason which 15 regarded as largely responsible for 
this is that the track is set accurately to a gauge of 4 ft. 84 in. 
on curves as well as on tangents, and that the wheels also are 
set to the same gauge. 


The Rubber Industry of Singapore.—The United States 
Vice-Consul-General G. E. Chamberlain, of Singapore, 
states that the position of the rubber-planting industry on 
the Malay Peninsula at the end of the year 1906, compared 
with the previous vear. is remarkable, as the following figures 
show :—In December, 1905. the total acreage of rubber planted 
on the peninsula was probably less than 50.000 acres, and in 
December, 1906, it was 99.250; thus during the year the acreage 
was practically doubled. The number of trees increased from 
1.000.000 to 12.980.756. The output of dry rubber, which was 
about 150 tons in 1905. was. in 1906. 412 tons. an increase of 
nearly three times. The reason that while the acreage has 
nearly doubled, the number of trees have not proportionately 
increased, is that the number of trees planted per acre during 
1906 was not so many as previously. Planters have begun to 
see the value of giving their trees. plenty of room. In the 
Federated Malay States there are 39.000 coolies employed 
regularly at estate work. Of these nearly 50.000 are Tamils, 
4.000 Javanese, 1.500 Malays, and 5.400 Chinese. and the waves 
paid them are from eighteen cents to thirty cents gold per day. 
While large areas have been planted in rubber. still larger 
areas, amounting at the end of 1906 to some 200.000 acres, 
have been applied for and granted for this cultivation. 
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THE CABLE SHIP 


@@ Central and South American Telegraph Com- 
pany of New York are having constructed in 
this country a twin-screw cable steamer named the 
'" Guardian." This steamer is designed primarily for 
the maintenance of the Company's extensive system of 
cables, situated principally around the west coast of 
South America. Fig. 1 is a map of the Company's 
system, from which it will be seen that their cables 
serve practically the whole of Central and South 
America. The vessel is being built by Swan, Hunter & 
Wigham-Richardson, Ltd., on the Tyne, and at the 
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Fic. 1.—— МАР or THE CABLE SYSTEM OWNED BY THE CENTRAL AND 
SOUTH AMERICAN TELEGRAPH Co. 


Norrs:—Aerial lines (Morse) from New York to Galveston are the pro- 
perty of, and are worked by, the Western Union Tel. Co. Тгаћс from 
Mexico-City to Galveston is auto-relayed at Vera Cruz. Trafic from 
Coatzacoalcos to Sal:na-Cruz passes over acrial wires on which Siphon- 
Recorder is worked. Human-Relay, or Manual Translation (Duplex), is 
worked on Siphon-Recorder between Galveston and Valparsa?so, гій Coatza- 
coalcos, Salina-Cruz, San Juan del Sur, Sta. Elena, Chorillos ‘or Bar- 
ranco), and Iquique. A second complete system of cables between Gal- 
veston and Valparaíso puts in also at Vera Cruz, Panama, and Payta, 
and comprises "T " pes in to San José, La Libertad, and Bonaventura. 
The two cables at Payta are connected to a condenser at cable-hut, so 
that Payta can read all signals, and break in for local traffic. This 
second complete system of cables (also duplexed) is worked as much as 
possible on the Human-Relay or Manual Translation system, as far as 
the requirements of local traffic permit. 

Between Valparaiso and Buenos Ayres two aerial lines are worked with 
Double-Current Morse (Duplexed): automatic repeaters at Mendoza. 
Automatic transmission is about to be introduced at the present cable- 
system terminals, viz., at Galveston and at Valparaiso. It is contemplated 
to arrange for the Morse signals received at Valparaiso from Buenos Ayres 
to actuate a P.O. relay, which will work on local circuit an improved 
Creed perforator. The perforator will thus automatically punch recorder- 
signal perforations on a paper strip, which, at once run through a 
cable automatic transmitter, will send the usual cable signals to line. 
Morse is worked betwen Sta. Elena and Guayaquil, and Morse or Siphon- 
Recorder between Chorillos (Barranco) and Lima. At the various stations 
local received traffic is typewritten (and manifold copies made), by the 
Recorder clerks, direct from the instrument. 


present moment is almost ready to leave that river for 
the Thames, where her equipment of cable handling 
machinery will be installed by Messrs. Johnson & 
Phillips, Ltd. 

The principal dimensions of the vessel are as fol- 
lows:—Length over bow sheaves and stern, 293 ft.; 
length between  perpendiculars, 270 ft.; extreme 


breadth, 36 ft.; moulded depth to spar deck, 24 ft. 


“ GUARDIAN " 


f) in. ; gross tonnage, about 1,600 tons. She is driven 
by twin bronze-bladed screws, each worked by a triple 
expansion engine, with cylinders 151, 25, and 43 in. 
diameter, and a stroke of 30 in. There are two boilers 
of the single ended marine type, each with a heating 
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Fie. 2.—ARRANGEMENT OF GEAR ON Bow or VESSEL. 


surface of 3,800 sq. ft., and a grate area of 102 sq. ft. 
Howden’s forced draught gear is used, and the working 
steam pressure is 180 lb. The engines and boilers 
are sufficient to give a mean speed of twelve knots 
when fully loaded. and the bunker capacity is enough 
for forty days’ steaming at ten knots. 

The total deadweight capacity of the vessel is 1,750 
tons, at a mean draught not exceeding 18 ft. This dead 
weight is made up of:—Cable, 665 tons; coal in 
bunkers, 700 tons; cable machinery, 50 tons; cable 
stores, 60 tons; fresh water and provisions, 100 tons; 
spare gear, 15 tons; leaving a margin of 150 tons for 
other stores, refrigerating plant, &c. There are four 
cable tanks, three forward and one aft, in such posi- 
tions that when they are all full with cable of equal 
weight per cubic foot, the vessel may be made to trim 
satisfactorily. The two largest tanks are fitted with 
inner tanks, while all four have central cones of steel 
plate construction. One of these cones is arranged ағ 
& fresh water reservoir. The whole of the tanks are 
built of steel plates, 3 in. and 4,5 in. thick; the interiors 
being plated flush. The seams and butts are strapped 
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outside and riveted, the rivet heads being countersunk 
flush inside. 

In Fig. 3 an elevation and the principal plans of the 
vessel are given, and the interior arrangements are 
shown dotted. The position and dimensions of the 
four cable tanks will be observed, as well as the fact 
that a 28 ft. motor launch is provided. The liberal 
dimensions of the testing and battery rooms, both situ- 
ated amidships, will also be noted.  Electrie light is 
htted throughout, a small directly-coupled engine and 
dynamo supplying 180 lamps of 16 c.p. The installa. 
tion includes a search-light, also four clusters of six 
lamps, with portable cables for use in cable tanks and 
on deck. _ | 

The special cable machinery to be fitted by Johnson 
and Phillips, Ltd., includes a combined picking-up and 


£- "U 
___ Ж - 


The drums work loose on the fixed shaft, and are 
fitted with long, hard, gunmetal liners, while large 
screw-up grease lubricators fitted to the fixed shaft 
permit of continuous lubrication while the drum is 
running. The brakes are constructed of steel straps 
fitted with elm blocks, and are actuated by means of 
& hand-wheel and worm gearing, arranged to revolve 
the screw gear which controls the tension of the brake 
straps. The straps themselves are suspended by means 
of spring attachments, which ensure an equal release 
on all parts cf the drum surface. There are the cus- 
tomary safety adjustment blocks on each brake screw, 
and the usual water service pipes for providing an effi- 
cient lubrication for the brake drums. This latter ser- 
vice is performed by means of a Worthington steam 


pump. | 


Fic. 4.—GenxneraL View or COMBINED PICKING-ur AND Payinc-out MACHINE. 


paying-out machine, complete with two pairs of engines 
of 220 b.h.p. combined. Each machine will be capable 
of being worked by its own engine in either direction, 
independently of the other; and the engines are ar- 
ranged so that either one or both of them may work 
either or both machines. They are arranged also so 
that the power of both brakes may be brought to bear 
on either drum. The drums are about 54 ft. diameter, 
and the whole of the gearing is of steel, each machine 
being arranged for two speeds. Fig. 4 is a general 
view of the whole machine as erected at the makers’ 
works. The picking-up machine is capable of lifting 
about 25 tons at one knot per hour, or 10 tons at 23 
knots ; and the paying-out machine capable of lifting 10 
tons at 24 knots, or 61 tons at 4 knots per hour. The 
starting and reversing gears and the hand wheels for the 
main and holding back gear brakes will be brought 
up on the spar deck within easy reach of one another, 
so that so far as possible the machine may be controlled 
from one position. 


A separate '' hauling off ° and '' holding back ” gear 
will be provided for each machine. These gears are 
fitted with a '' free wheel'' driving gear, so arranged 
that when paying out the sheave runs free, controlled 
by its brake; but iminediately the machine is reversed 
for hauling back, the sheave is automatically driven, 
without the necessity of putting any separate clutch 
into gear. A slipping gear is also provided to obviate 
the risk of breaking the teeth of the gear or of tearing 
the serving off the cable, which might otherwise happen 
through the gear trying to haul away the cable faster 
than 1t is being delivered by the drum. 

The arrangement of gear on the bow of the vessel is 
shown in Fig. 2. There are three cast-iron sheaves, 
41 ft. diameter over flanges, the middle sheave of ОП” 
section, and the two outer ones of '' V " section. They 
are arranged to run loose on a fixed steel shaft, and 
are lubricated in the usual manner by grease forced 
through the centre of the shaft. Each sheave is fitted 
with cast-iron whiskers or guards which almost encircle 
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the flanges, and on the outside whiskers davits are 
mounted. 

The stern gear comprises one sheave 3} ft. diameter 
over flanges mounted in the same manner as the bow 
sheaves. Two heavy pattern dynamometers will be 
mounted forward for picking-up and paying-out, each 
complete with the necessary lead and spar wheels. 
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They will be suitable for registering strains from 7 to 
8 cwts. to 25 tons. 

James A. Serymser is the president of the Central 
and South American Telegraph Company and Mr. 
James M. Robertson is the London representative, to 
whom we are indebted for much information and help 
in the preparation of this article. 


ELECTRIC LOCOMOTIVES OF THE NEW YORK, NEWHAVEN, AND 


HARTFORD 


N. continuation of the full description of the electrification 
L3 this railway which we pubiished in our issue of Augusc 
22па last, we are now able to present some additional drawings 
of the single-phase locomotives, as published in a recent issue 
of the Street Railway Journal. Fig. 5 opposite is a double longi- 
tudinal section of the complete machine, together with a key to 
the numbered parts. It will be remembered that the specification; 
under which they were designed require that each of them 
shall be able to handle a 200-ton train in the most severe 
schedule on the present time-table, corresponding to the local 
express, which stops about every Z2 miles and operates on a 
schedule speed of over 26 miles per hour. ‘This service requires 
a maximum speed of about 45 miles per hour. The locomotive 
is also to haul this weight of train at 65 to 70 miles per hour 
and a 250-ton train at 60 miles per hour in the long runs. 
Three-hundred-ton, or even heavier, trains may also be handled 
on the long runs at reduced speeds. Heavy trains may be 
operated at high speeds by coupling two cr more of the loco- 
motives together and operating them on the multiple-unii 
system. 

The design of the locomotives was largely dictated by certain 
requirements: (a) gearless motors having a flexible drive and 
with all the weight carried on springs were desired and finally 
adopted as the most desirable form, and (b) operation on 600 
volts direct-current necessitated the use of four motors in order 
that they might be operated in the usual series-parallel relation. 
The mechanical parts are built entirely of steel, their overall 
length is 56 ft. 4 in. over bumpers, and their weight is 
approximately 90 tons. 

The longitudinal members of the frame consist of deep plate 
girders reinforced at the top by channels and at the bottom by 
heavy angles and plates. To these frames are riveted plate 
cross members, one over each truck, forming the transoms for 
the transmission of weight to the centre-pin. 'The transoms 
are further braced by gusset plates riveted to the bottom flanges 
of both sets of channels, which transmit the tractive power from 
the centre-pin to the side frames. The side girders are placed 
outside the wheels as low down as the wheels and drawhead 
will permit, and are braced and squared by substantial steel 
flooring plates which are riveted to the top flanges. The draw- 
bar effort is transmitted to the side frame through deep box 
girders joining the frames at the ends of the locomotive. The 


Fic. 1.—ARMATURE ON AXLE. 


cab is built up on a framework of Z-bars which are riveted 
to the side girders. The whole design forms a very light but 
extremely strong construction, able not only to transmit large 
draw-bar pulls but to resist heavy shocks in bumping. 

The running gear consists of two trucks, each mounted on 
four 62 in. driving wheels. The trucks have side frames of 
cast steel, to which are bolted and riveted pressed steel bolsters 
which carry the centre plates. A very strong construction is 
secured without excessive weight by the use of bolsters 30 in. 
wide at the centre plate, and extended to nearly double that 
width at the ends which are bolted to the side frames. Centre 
bearings 18 in. in diameter transmit the tractive effort to the 
frame. The weight on the journal boxes is carried by semi- 


RAILWAY 


elliptic springs. Under the ends of the equaliser bars are small 
spiral springs to assist in restoring equilibrium. The distance 
between truck centres 1з 14 ft. 6 in. The most striking feature 
of the armature, which is shown in place on the locomotive 
axle, in Fig. 1, is its appearance of compactness and stability. 
It differs from the ordinary direct-current armature in that the 
main winding is completely closed on itself, and connections to 
the commutator segments are made through resistance leads. 
The leads are tapped to the armature winding at the end of each 
turn, so that there is one armature turn per commutator seg- 
ment. The object in inserting resistance between the armature 


Fic. 2.—ComPLETE MOTOR, SHOWING VENTILATING APERTURES. 
coils and the commutator segments, and in using only one turn 
per coil, is to overcome the sparking. 

Each armature coil in its mechanical position when its com- 
mutator segments are under the brush is electromagnetically in 
the relation of the secondary circuit of a stationary transformer 
of which the primary circuit is the main field coil; there is 
generated by transformer action in each secondary turn an 
electromotive force proportional to the product of the main field 
Hux and the frequency. The advantages of using a single turn 
per armature coil, a weak magnetic field, and a low frequency 
will be noted at once. The electromotive force generated in 
the single armature turn under the weak magnetic field at 25 
cycles is low in value, but in an armature of the ordinary design 
it would produce a large value of current locally in the circuit, 
including one armature coil, two commutator segments, and the 
double-brush contact. The resistance of the leads, however, 
serves to limit the short-circuit current to an allowable safe 
value and to prevent detrimental sparking at the commutator. 

As the preventive resistance leads are arranged so as to be 
non-inductive, the short-circuit current is approximately in time- 
phase with the transformer electromotive force in the armature 
coil, or in time-quadrature with the main armature current; 
moreover, the current in the coil undergoing commutation can 
be reversed most readily when the circuit of the coil is non- 
inductive. It will be seen, therefore, that the preventive resist- 
ance leads are well adapted to minimise the causes for sparking. 
The resistance leads are covered with insulating material similar 
to that used on the main armature winding and are placed in 
slots beneath the armature winding proper. 

Although, as stated above, the armature structure is very 
compact, ample provision has been made for ventilation and 
cooling. Experience has shown that the most effective method 
of cooling dynamo-electric machinery is to embed the insulated 
coils snugly and compactly in the mass of iron and then to keep 
the iron cool. lron is an excellent thermal conductor, and it 
serves to extract the heat from the coils through the insulating 
material more readily than is possible when air is depended 
upon to draw the heat from the coils. 

A view of the completed motor, indicating the means employed 
for cooling, is given in Fig. 2. The circular opening at the top 
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Fic. 3.—LoNGITUDINAL SECTIONS, SHOWING CONSTRUCTION AND ARRANGEMENT OF EQUIPMENT OF ? 
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99.B. No. 2 Master Controller. 
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mally connected through a canvas hose to a source of 
е. of air under a pressure of several ounces per square 


| pur | 
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Fic. 4.— DIAGRAM or LOCOMOTIVE CONNECTIONS. 


Thrirough a filtering screen and to the openings in the arma- 
on tider, from which place it flows outward around the com- 
operr and through the ventilating ducts of the armature and 


mothe air-gap to the openings to the outer atmosphere. 


The 


systdraught methed of cooling has proved extremely effective. 


Tird against the remote possibility of clogging of the air 


reqor some enforced stoppage, an electrical pyrometer with 
withmo-elements in the motor structure, and its indicating 
adojism in the locomotive cab is used for showing con- 


voltly the temperature within the motor. 


v means of the 


thatter the motor-man can ascertain when the service is too 


Thefor the equipment or when the supply of air has been 
lengted. 
appigram of the motor-control circuits for both direct-current 


‘Ternating-current operation is given in Fig. 4. It will be 


girchat the. armatures of the four motors are arranged in two 
hea’ the two armatures of each group being connected per-- 
crody in series and controlled as a unit. 
the acceleration the motor units are connected in series and 
are parallel, while during alternating-current operation each 
of hnit receives power at variable voltage from a separate 
the.nsformer. | 
outtugh not indicated on the diagram, the various switches 

willnter-locked that the circuits used exclusively for alternat- 


During direct- 
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cab—METHOD or CHANGING CONNECTIONS OF AUTO-TRANS- 
to FORMERS. 

ext 

dr 


апі cannot become active during direct-current working, 
. eintended solely for use during direct-current operation 
fouive when alternating current is used. It is sufficient for 
“*Spurposes, therefore, to discuss the direct-current and the 
1 ng-current circuits separately, without any relation to 
; ier. 

©, direct-current operation, switches 3, 2 or 1, 4 according 
n. cion of operation of one motor unit, and switches 12, 13 
ik according to direction of operation of the other motor 


se 


unit, are kept closed so that the main field circuits of each motor 
unit are connected at all times in series with the respective 
armatures. At the moment of starting, switches S, M, and JR 
are closed, thus connecting the two complete motor units in series 
with each other and with eight sections of resistance. As the 
speed increases, switches R,, R., R, and R, of one motor unit, 
and switches /?/?,, RR, RR, and RR, of the other unit, are 
closed in succession, thereby increasing the voltage impressed 
on each motor unit until the two units are in series across the 
line without resistance. Switch 8 of one unit and switch 18 of 
the other are then closed simultaneously, thus placing a resist- 
ance in shunt to the field windings and thereby increasing the 
speed by weakening the magnetic fields. The motors being of 
the compensated type permit of an enormous weakening of the 
fields at the commutators. The fields are further weakened by 
the simultaneous closing of switches 9 and 19, and the speed 
becomes accelerated to considerably more than one-half of the 
normal running value. 

The next movement of the controller handle opens switches 8, 
9, 18, and 19 (thereby increasing the strength of the fields) ; 
closes switch J; opens switch JX, and closes switches G, and M,, 
thus subjecting each motor unit in series with tour resistance 
sections to the full value of the supply potential. It will be 
noted that the transfer from full series to multiple connection is 
accomplished without opening any motor circuit, and without 
short-circuiting either motor unit. Higher speed points are 
obtained by closing switches 7, KR, R, and /,, and switches 
RR, RRB, RR,, and RR, in pairs successively until the full mul- 
tiple position of the controller is reached. 
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6.—THIRD-RAIL SHOES WITH PNEUMATIC CONTROLLING 
CYLINDER. 


During alternating-current acceleration no resistance whatsoever 
is used, the speed changes being obtained by impressing variable 
voltages obtained from auto-transformers directly upon the ter- 
minals of the motor units. There are two electrically and 
mechanically distinct auto-transformers, one for each motor 
unit. Referring again to Fig. 4, it is to be noted that when 
alternating current is used the main line high-tension circuit- 
breaker and switches 6, 7 and 1, 4 or 3, 2 according to direc- 
tion of motion of one motor unit, and switches 16, 17 and 11, 
14 or 12, 15 according to direction of motion of the other motor 
unit, are closed during operation. It will be seen, there- 
fore, that the main field circuits of the two motors of each .motor 
unit are placed in parallel; thus the field magnetism per arma- 
ture ampere is less during alternating-current operation than 
during direct-current operation (neglecting the fact that at times 


the field circuits are shunted for extra acceleration with direct 


current). 

There are six running points with alternating current, each 
corresponding to a certain voltage impressed upon the motor 
circuits. For changing from one voltage point to another on 
each auto-transformer, use is made of three small so-called '' pre- 
ventive coils." "These preventive coils are essentially auto-trans- 
formers, having a ratio of 2 to 1. It will be observed that the 
motor unit receives current from the middle connection of one 
preventive coll whose outer terminals are joined to the middle 
points of the two other preventive coils; the outer terminals of 
the latter preventive coils are connected to certain taps on the 
main auto-transformer. In shifting from one running point to 
another, the lower tap (No. I.) woud be opened and connection 
would be made at a tap four points higher (No. V.). The suc- 
cessive changes are clearly shown in Fig. 5. There are a total 
of six running points with alternating current; at no time is 
the motor circuit opened or a transformer winding short-cir- 
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cuited. The current fluctuations are well limited and the 
acceleration is extremely smooth. 

The design of the third-rail shoe mechanism represents a 
solution of a number of difficult problems. "The shoes must be 
held by spring pressure downward against an overrunning rail, 
or by spring pressure upward against an under-running rail. 
They must le lifted so as to clear any ordinary obstruction 
along the track when a third rail is not used. The shoes are 


Fic. 7.—THIRD-RAIL SHOES LOWERED. 


hinged from a framework, which, in turn, is hinged from the 
base plate of the device. The shoe framework may be thrown 
outward in a horizontal plane, or drawn upward to an angle of 
about 45 degs. from the horizontal by means of a toggle-joint 
mechanism, which is operated electropneumatically. When the 
framework is in the horizontal position, each shoe is held in 
place by means of a spring, which resists motion in either the 
upward or the downward direction. The valve-control circuits 
of the magnets for the shoe mechanism are electrically ''inter- 
locked " with those of the alternating-current trolleys, so that 
when the trolleys are up, the shoes are up also, and when the 
shoes are let down, the trolleys come down also; the trolleys 
can, however, be pulled down while the shoes are up. It is 
noteworthy in this connection that the ''interlocking " is not 
depended upon for safety to the motor equipment and control 
circuits. As a matter of fact, it is a physical impossibility for 
direct current to reach the motors from the third rail while 
alternating current exists in the auto-transformers, because the 
"throw-over switch either connects the motor circuit directly to 
the third rail and disconnects them from the high-tension 
circuits, or it joins the motor circuits to the auto-transtormerz 
and thoroughly isolates them from the third-rail shoes." The 
shoes in their various positions are shown in Figs. 6, 7, and 8. 
Although the locomotives have only recently been placed in 
actual continuous service on the New Haven Railroad, they 
have been subjected to a long series of tests duplicating actual 
service conditions. The track upon which the tests were made 
is equipped both with a third rail for the supply of direct current 
at 600 volts, and with an overhead catenary trolley wire for 
alternating current at 11,000 volts. The track is 22 miles in 
lergth, and contains several curves and slight grades. During 
a recent series of tests a locomotive was required to make a 
scheduled speed of 26 m.p.h. with 45-second stops at each end, 
the maximum speed reaching 45 m.p.h.; the total weight of 


Fic. 8.—THIRD-RAIL SHoes RAISED. 


train and locomotive being 294 tons. Watt-hour meter placed 
in the supply leads read at 3-hour intervals showed that during 
direct-current operation the consumption was 44 watt-hours per 
ton-mile, and that the consumption for alternating current 
working was 42°5 watt-hours per ton-mile. The values given 
represent the total energy received by the locomotive, including 
all losses in the control apparatus. Although the running 
efficiency was undoubtedly somewhat less for alternating than 
for direct current, the rheostatic losses during acceleration with 
direct current were much greater than the transformer losses 
during alternating-current acceleration, and hence the locomotive 
was operated more efficiently with alternating than with direct 


current. It is evident, however, that for longer runs with less 
frequent stops, the advantage with respect to the efficiency of 
the locomotive as a unit would be with the direct-current 
working. 


Engineering Standards Committee.—The report of the En- 
соод Standards Comn ittee оп Eritish Standard Systems for 
imit gauges for screw threads (publication No. 38) has now 
been published. In order to disseminate as far as possible the 
information as to how the interchangeability of screw threads 
may be secured, it has been arranged that this particular report 
shall be issued at the specially low price of 1s. net, or 1s. 2d. 
post free. It has been further arranged to bind up together 
under the title of ‘‘Combined Reports on Screw "Threads" 
(Report No. 39) the following reports, and issue them at a 
specially favourable price :—No. 20, ‘‘ British Standard Screw 
Threads,” published at 2s. 6d. net. No. 28, '' British Standard 
Nuts, Bolt Heads, and Spanners," published at 2s. 6d. net. 
No. 38, ''British Standard Systems of Limits for Screw 
Threads," published at ls. The price of the three reports com- 
bined is 3s. 6d. net, or 3s. 9d. post free. 


Electric Tramways іп Damascus.—A Consular report states 
that the work for the electric tramways and lighting of 
Damascus was continued throughout the year 1906, but the 
company failed to bring it to an end at the expiration of that 
year. It was not till February 7th of the current year that 
the company could inaugurate the enterprise and announce the 
completion of the tramway part of it, which is 5,300 metres 
long, connecting the two furthest extremities of the city. The 
rolling-stock in possession of the company now is 19 motor 
cars and 6 tandem cars (voitures remorques), brought from 
Belgium at a cost of 15,000 fr. each. The minimum power at 
the waterfalls of Tekiyeh (some 90 ft. high) is calculated at 
1,000 horse-power, produced by three turbines imported from 
Switzerland at a cost of 10, fr. each. The electric power 
conveyed from Tekiyeh to Damascus—a distance of 19 miles 
—is produced by three motor dynamos, three current trans- 
formers, and 250 accumulators, all imported from Belgium. 
The total expenses of the company incurred for the realisation 
of this undertaking are approximately as follows :—Price of 
concession, 900,000 fr.; materials, 1,200,000 fr.; ex- 
nenses of construction, 1,400,000 fr.: total, 3,500,000 fr. 
The capital of the company was 6,000,000 fr., of which 
4.000.000 fr. were held by the Société Générale de chemins de 
fer économiques, the Société Générale Belge d’Entreprises 
électriques and the Compagnie de Railways et d’Electricité. 
These three Belgian companies have their headquarters at 
Brussels. 


Electrochemical and Metal Industries of Lyons.—Reporting 
unon the trade of Lyons, St. Etienne, and Grenoble for the year 
1906, Mr. Consul Vicars states that the electrochemical and metal 
industries of Lyons have continued to make progress in 1906, 
which has seen an addition of some 5,000 h.p. for the production 
of aluminium and the same increase for carbide of calcium. 
These increases have been obtained by the completion of exist- 
ing hydraulic works, but the present year (1907) will see the 
harnessing of further falls in the service of these industries not 
only in the Alps, but also in the Pyrenees. The use of what 
is fantastically called ‘‘ white coal” has attained a remarkable 
develooment in South-Eastern France within the last few years. 
The production of aluminium has made rapid strides of late, 
having risen from 1,647 metric tons in 1904 to 1,905 metric tons 
in 1905, and though the actual figures of actual production for 
1906 are not yet accessible, the export alone increased by over 
50 per cent. as compared with the previous year; so that it is 
certain that the rate of progression in production was at least. 
maintained. The extraction of bauxite, the raw material of 
aluminium, has also risen from 75.000 metric tons in 1905 to 
103,000 metric tons in 1906. A large part, however, of the 
quarried bauxite is of no use for the manufacture of aluminium 
and is employed for making fire-proof ware. The water-power 
used for the various chemical industries in 1906 amounted in the 
aggregate to 100,000 h.p., which may be distributed as fol- 


lows :— 


| Horse-power. 


| — 8500 


Aluminium ... ea НЕ she 
Carbide of calcium... Е Sis 25,000 
Chlorate of potassium or sodium 15,000 
Metallurgic products, steel S 22,000 
Soda, chlorine Цеа | 
Hypochlorates ! 1,000 
Various i 2,000 
| 
Total 100,000 


The success of the '' Société Grenobloise de Force et Lumière " in 
bringing water-power 112 miles from Moutiers to Lyons has 
given birth to a scheme for bringing many thousands of horse- 
power from Bellegarde (Ain), on the Rhone, to Paris. 
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TESIS OF A 1000 KW. CURTIS TURBO-ALTERNATOR 


E are able to give below the results of a series of official 

tests on a 1,000 kw. Curtis steam turbine supplied to the 
Lancashire United Tramways, Ltd., by the British Thomson- 
Houston Co., Ltd., of Rugby. The tests were carried out under 
the supervision of Prof. Ernest Wilson, of King’s College, 
London, and J. R. Salter, Esq., Engineer and Manager to the 
Lancashire United Tramways, Ltd. The set consisted of a ver- 
tical Curtis steam turbine, mounted on sub-base condenser, run- 
ning at a speed of 1,500 revolutions per minute, driving a two- 
phase alternator, capable of giving a continuous output of 
1,000 kw. (1,250 K.V.A.), with 80 per cent. power factor, at a 
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Fic. 1.--1,000 KW. TvnBO-ALTERNATOR. 


pressure of 7,500 volts, and a frequency of 50 cycles per 
second. 

The steam consumption tests were made by measuring the 
amount of water discharged into the hot well, the power taken 
by the air and circulating pumps being excluded. 

The test was run in the following order :—Half-load for two 


Degre s Ce. tizrade, 


Time iu hours. 


Fic. 2.—ALTERNATOR TEMPERATURES. 


hours; full load for six hours; 25 per cent. overload for one 
Voltage regulation and insulation tests were then taken. 


hour. 
In Table I. is given a summary of the electrical quantities 


obtained during the run, whilst Table II. gives the steam con- 


sumption figures, and Table III. the observed and calculated 
regulation. 


Fig. 1 shows the turbine set mounted on its sub-base con- 


denser, with electrically-driven air-pumps, as erected in the 
Tramways Co. at 


power station of the Lancashire United 


Atherton. 


The specification provided that the test for steam consump- 
tion should be made under the following conditions :— 

(1) A steam pressure of 150 lb. per sq. in. at the stop valve. 

(2) A vacuum of 28 in. with the circulating water at a tem- 
perature not exceeding 80* F., and when the pcwer absorbed 
by air and circulating pump motors does not exceed 52 kw. 

The guarantees were as follows :— 


1-1/4 Load 20 Ib. 
Full load 19:3 Ib. 
Half load 21°8 Ib. 


The full load figures were subject to a penalty or bonus of 
£50 for every 1 per cent. variation. In each of the tests the 
rate of consumption in lbs. of steam per hour has been obtained 


BUS PES cunc e 


А = Air. 
D —Intake ліг (top). 


C=Intake (bottom). 
D, E, F, G=Stator Windings. 
I, L=Stator Core, 


Гіс. 3.—POSITIONS or THERMOMETERS. 


from the log sheets between the time set out in Table II., the 
tests being made by measuring the amount of water discharged 
into two tanks. The 30 cwt. platform weighing-machines used 


during the tests have been certified as accurate by the Govern- 
Weights and 


ment Inspector of Measures, and all electrical 
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measuring instruments were calibrated by the Board of Trade 
after the test. 

Correcting the test results at full load to specification ondi- 
tions as regards steam pressure, superheat, and vacuum, and 
allowing for excitation losses and lubricating pump (9'8 kw.), 
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the full load figures work out to 18:5 lb. per kw. hour. This 
is 4 per cent. better than the guarantee, which thus entitles the 
contractors to a bonus of £200. 

The specification allows a rise of 759 F. in temperature after 
a ten hours’ run at full non-inductive load; Fig. 2 shows the 


ө ED 40 У} NI 100 120 140 ' peo 150 
Fic. 5.—-Wave Form АТ Harr Loap. 


temperatures observed by the thermometers, arranged as shown 
in Fig. 3, in which 4 is the air 15 ft. away from the centre of 
the turbine, B is intake air temperature at top, ( is intake air 
temperature at bottom, D, E, F, and G are temperatures ot 
stator winding, H are temperatures of stator core. It will be 
seen that the temperatures in this full load test are practically 


ACTUAL WAVEI FORM 
ON ONDOGRAPH 
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Fic. 6.—Wave Form АТ Есіл, Loap. 


steady at the finish. lf the rise is taken from the air tempera- 
ture d, the highest temperature rise, as given by ( near steam 
Pipe is 39:20. C., whereas it is 51:29 C. if the air is assumed to 
have the value given by C. In either case, the rise is within 
the limits of the Specification. The temperature rises 
Were checked by resistance measurements, which were found to 
agree closely. 

It will be seen from Tablp IIT. that the regulation is within 
the specified limits. The short circuit characteristic (Fig. 4) 


as enabled an approximate idea to be formed as to what regu- . 


ation will be on inductive loads. It will be seen the field coils, 
according to these data. will have to be supplied with the full 
110 volts for the requisite excitation of about 115 amperes when 
е generator is hot. А 
Figs. 5, 6, and 7 give the wave forms obtained bv an ondo- 
graph, and the equivalent sine curve has been 'superposed 
ereon. That is the curve marked (b) in each of the figures 
Which would give the same reading on the same voltmeter that 
€ actual curve gave. The deviation from a sine curve is not 


beyond the limit given in the specification, and is satisfactory. 
The deviation becomes more pronounced as the load is increased, 
on account of the increased armature reaction. 
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Table 1. — Electrical data. 


Half Ful 25° over 
Test. load. load. load. 
Average volts per phase is e. 85000 15:00 79:00 
5 amperes, phase 1 Fed e. 3931 66" 85:4 
S " phase 2 3375 661 85-0 
is kw. (from watt-hour meters)— 
phase 1 /— ... eek e — 906 643 
phase 2 "m woos 505 638 
5 K.V.A., phase 1 ide "me 500 640 
" phase 2 n ... 251 408 637 
V oltage across field coil —- 
"Beginning of test. vee e. 6055 71:0 19:5 
End of test A a e. 6655 15:0 81:0 
Excitation amperes 7 En e. 0 6975 19:0 971 
Kw. in field coil — 
Beginning of test .. kn uu ELT 5:31 6:29 
End of test i m e. 4065 5:63 6:15 
Kw. at 110 volts ... -— ids e. 8705 8:25 8°73 


Table U.—Sleam consumption. 
f 7.30 8.30 9.36 p.m. 2.30 3.30 4.0.5.0 


Time p-m. to 2.6a.m. a.m. a.m., 
Load a. Half Full Full mo 
Steam pressure (lb. per 
sq. in.) e. o 193 153 153 148 
Temperature |“ F. ) .. 88 389 466 508 
Superheat (Е) .. ek 18 22 100 145 
Vacuum (ins.) ... ig 28:65 28:82 2HCMN 98-77 
Barometer T 20:60 29°66 29°72 29°72 
Temp. of circu- | Lo. un 35 35 35 35 
lating water f (Out... 47 91 ol 94 
Lb. of steam per hour... | 9.650 17,100 15,940 19,390 
Total kw. hours | 503 1,011 1,011 1,281 
Kw. hours due to field : 
coils |... m -— 4°65 5°63 5°63 6:45 
Net kw. hours ... 41984 1,0054 1,0054  1,271:6 
Lb. of steam per kw. hr. 194 17:0 15:9 15:2 
Table П. — //equlation. 
Full load 
Regulation. No load. (cos ф -1.) 
Per cent. from 7,500 volts  ... — — 6:0 515 
Excitation amperes "Y ~- 65 75 
Kw. in field coil а те 6:0 45 8:0 5:6 
Kw. at 110 volts yai p — TAB — 8:2 


-It will be remembered 
that an unfortunate accident occurred at the works last month, 
resulting in the severe scalding of stokers Lambert and Bowden, 
and subsequent death of the latter. The cause of the accident 
was the bursting of a water tube in a Stirling boiler. It is now 
announced that the Board of Trade have ordered a formal in- 
vestigation to be held into the circumstances attending the 
explosion. The liability of the Council for injury or damage to 
the boiler or to the flue or tlues thereof and surrounding pro- 
perty, and to any person or persons whon.soever, is covered by 
insurance with the Vulcan Boiler and General Insurance Com- 
pany, 


Accident at Poplar Electricity Works. 
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| METALLIC AND OTHER HIGH-EFFICIENCY FILAMENTS 


HE manufacture of metallic filaments for incan- 
descent lamps is the subject of patent specifica- 
tion No. 18,749 of 1906 by the British Thomson- 
Houston Co. The specification was published by the 
Patent Office last Thursday, and reads as follows :— 


This invention relates to the production of refractory elec- 
trical conductors suitable for use in incandescent lamps, electric 
furnaces, and other apparatus. It comprises a process whereby 
refractory material, even though non-ductile, may be shaped into 
wires, plates, rods, or other forms, and then consolidated into 
a coherent conductor capable of converting electrical energy into 
light at enormously high temperatures. According to our inven- 
tion a refractory element alloy, compound or mixture, is impreg- 
nated with a ductile metal or alloy, and the product so obtained 
is sintered together and consolidated by the passage of current 
therethrough, either before or after mechanical manipulations 
of the material, such as rolling, drawing, squirting, &c. 

Our process is applicable to a great variety of refractory 
metals and materials, such, for instance, as tungsten, molyb- 
denum, boron, zirconium, titanium, or compounds or alloys of 
any of these, or of other material of the same general refractory 
nature. The less refractory metals or alloys with which these 
refractory materials are impregnated may be such metals as 
copper, cadmium, gold, silver, mercury, bismuth, tin, and vari- 
ous other of the well-known metals having vaporising points 
approximating those of the metals above-named: or we may 
use amalgams or other alloys of these metals, such, for instance, 
as cadmium amalgam, bismuth-cadmium alloy, or bismuth-cad- 
mium-mercury alloy, &c. In general the less refractory metals 
are introduced into the pores of the refractory material, and 
serve to give the body ductility and strength, and in some cases to 
increase its electrical conductivity. The ductile or low melting 
metal is retained in this position until the body has been worked 
or formed into the desired shape, and it is then driven out by 
heat treatment to leave behind a refractory wire or rod. Our 
process may be carried out with the aid of divers forms of 
apparatus, but we have shown in the drawings forming a part 
of this specification, one means for effecting the desired result, 
and in the following description we have indicated other means 
for carrying out the general idea of our invention. 

In the drawings left with the Provisional Specification :— 

Fig. 1 is an elevation of one type of electric furnace in which 
the impregnating process may be effected: Fig. 2 is a sectional 
elevation of a crucible and its charge, suitable for use in an elec- 
tric furnace of somewhat different construction. In Fig. 1 a 
hermetically sealed chamber 1 of glass or other suitable material 
is provided at its top with an opening 2 through which passes a 
metal rod or plunger 3, carrying at its lower end a plurality of 
clips 4, which engage with one end of a block or rod of refrac- 
tory material to be treated. For convenience in discussion it 
may be assumed that this block or rod consists of pure tungsten 
powder pressed into shape under heavy pressure, though it is 
to be understood that other materials than tungsten may be 
treated in a similar manner, or that the rod may be made by 
other methods. The rod or plunger 3 passes into the chamber 
through a rubber pressure tubing 6 and makes an air-tight joint 
therewith so that it inay be raised or lowered without materially 
affecting the state of the vacuum within the chamber. The rod 
also serves to establish an electrical connection to the tungsten 
block for purposes hereinafter set forth. The tube or chamber 1 
is permanently connected to a suitable vacuum pump, so that 
the gases or vapours given off during the treatment may 
readily be removed. At the bottom of the chamber or envelope 1 
is placed a quantity of the ductile metal, amalgam, or alloy, with 
which the tungsten is to be impregnated. If this metallic mate- 
rial is not liquid at ordinary temperatures we may heat the lower 
end of the tube with a flame or with a suitable liquid bath 8. 
This bath may consist of molten tvpe metal, lead, or even of 
higher melting elements or compounds, provided the tempera- 
ture does not exceed that at which the glass or other envelope 
will successfully operate. Electrical connection may be estab- 
lished to the metal 7 through suitable lead-wires 9 passing 
through the envelope. In utilising this apparatus we first ex- 
haust the air from the chamber and then lower the plunger 
with its supported rod or block of tungsten until the latter 
makes contact with the liquid metal in the lower part of the 
envelope. The plunger is then lifted and an arc established 
between the tungsten rod and the vaporisable metal at the 
bottom of the tube. Preferably this metal acts as the cathode 
for a direct-current arc. The tungsten rod, when subjected as 
anode to the heating action of the metallic arc, gives off con- 
siderable quantities of occluded air and other gases, and these 


are taken out through the pump, so that after some minutes of 
operation the tungsten rod is in a clean and porous condition, 
and well adapted to receive metal within its pores. When this 
condition is reached we suddenly lower the tungsten rod into 
the liquid metal and permit the ductile metal to percolate 
through the tungsten and completely fill up all the minute 
spaces in the stick. It is not necessary that all the tungsten 
rod should be submerged in the fused metal, as we find that the 
ductile metal is drawn up by capillary or similar forces into all 
parts of the stick which have been highly heated. We next 
withdraw the impregnated stick from the liquid, and, after 
cooling, we remove it from the tube and break away the extreme 
end which was in contact with the spring clips 4, for fear that 
this end might perchance have been contaminated by contact with 
the clips. The resulting stick is smooth and strong, has a fine 
even fracture, and may readily be polished. We find that the 
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quantity of ductile metal taken up by the refractory pressed stick 
depends on the degree of subdivision of the refractory powder 
and also on the extent to which it has been compressed. The 
colour of the resulting stick is also dependent on the ductile 
metal used; in general the impregnated material resembles the 
ductile material. Tungsten impregnated with silver or cadmium 
is white, while tungsten or the other refractory metals become 
yellow or salmon-coloured when impregnated with copper. . 

In impregnating with copper and other ductile metals which 
fuse at temperatures somewhat higher than would be con- 
veniently obtained in the apparatus shown in Fig. l, we utilise 
the crucible shown in Fig. 2, together with a vacuum furnace 
of the type shown in British Patent No. 20,809 of 1904. The 
crucible 10, shown in Fig. 2, may consist of graphite, alumina, 
or other material which is inert with respect to the materials 
under treatment, at the temperature of treatment. The ductile 
or fusible metal 11 is placed in the crucible, together with the 
pressed or moulded stick of refractory material. The crucible 
is then introduced in the vacuum furnace, the air exhausted, 
and the temperature raised to the peint at which gases are 
liberated from the stick under treatment. We prefer, however, 
not to raise the temperature of treatment high enough to liquefy 
the ductile metal until after all the gases have been pumped 
from the refractory stick. When, however, the material becomes 
free from occluded gases and volatile matter, we raise the tem- 
perature to liquefy the fusible metal 11, whereupon the refrac- 
tory stick sinks down into the fusing metal and soaks up rela- 
tively large quantities thereof. Even with sticks several inches 
long the liquefied metal diffuses to the extreme upper end of the 
stick. 

We next allow the crucible to cool, and when it can safely 
be removed from the furnace we break away the treated stick 
from the unused ductile metal and then have a product similar 
to that obtained by the apparatus shown in Fig. 1. The im- 
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pregnated stick above described may be subjected without fur- 
ther treatment to the sintering or consolidating action. of a high 
current. To do this we provide them with suitable terminals, 
mount them in a vacuum or an inert atmosphere, and pass sutli- 
cient current through the sticks to vaporise the less refractory 
metal or alloy, and leave behind a coherent sintered mass of 
refractory material. Whatever the principle may be which 
underlies this phenomenon, we find that if the current is pro- 
perly applied the resultant stick is much stronger and better 
suited for use as glowers than the original stick of pressed or 
untreated material. Our process is not, however, limited to 
the production of refractory glow bodies of relatively large 
cross-section, as we find that the impregnated sticks may be 
rolled, drawn, or extruded much like pure metals of fair duc- 
tility, and that by careful handling we can convert the sticks 
into plates or foil or into wires and strips of substantially the 
size now used in incandescent lamps. All this may be done 
even though the original refractory stick is pressed up from 
a non-coherent and finely divided powder. 

After obtaining wires of the desired size and shape, we drive 
out the ductile metal by current passed therethrough, and we 
sinter the refractory particles together so strongly that the 
resulting filament appears to be a compact unitorm wire of 
homogeneous structure If we work with material as refractory 
as tungsten, titanium, or other metals above enumerated, ihe 
refractory filaments produced may be operated in an incan- 
descent lamp at an exceedingly high etticiency. The rolling, 
drawing, or extruding operations above-mentioned may under 
certain circumstances be facilitated by heating the material 
under treatment and also by heating the rolls or dies through 
which it passes. In fact, when pressing or squirting a stick 
impregnated with such materials as copper, cadmium, amalgams, 
&c., we consider that the danger of fracturing the die may be 
greatly lessened by subjecting the stick to considerable heat, 
though we are careful not to apply enough heat to break up 
the bond between the ductile metal or alloy and refractory par- 
ticles, or in any way to interfere with the preduction of a smooth, 
strong, and uniform wire or thread of squirted material. 


The claims are as follows:— 


1. The method of manufacturing incandescing bodies which 
consists in impregnating a rigid mass of refractory material with 
a vaporisable material, shaping the body from said mass and 
treating the body so as to drive off the vaporisable material 
and to consolidate the body. 

2. The method of manufacturing incandescing bodies which 
consists in compressing a refractory material into a rigid mass, 
heating said mass in à vacuum to remove the occluded gases, 
impregnating the mass with a ductile mefa!lic material, forming 
a body of the required shape from said mass and subsequently 
treating the body to drive off the ductile material. 

5. The method of manufacturing incandescing bodies which 
consists in compressing a refractory material into a rigid mass, 
removing the gases from said mass, and immersing a portion 
of it in a fused metallic material to impregnate the mass with 
said material, forming a body of the required shape from the 
impregnated mass, and subsequently passing an electric current 
through the body to eliminate the fusible components. 

4. The improved method of and apparatus for manufacturing in- 
candescing bodies, substantially as hereinbefore described with 
reference to Fig. 1 or 2 of the drawings. 


Another specification by the same firm is that of 
Patent No. 25,078 of 1906, which relates to the manu- 
facture of boron lamp filaments, and reads as follows :— 


Our invention comprises the method of producing pure boron 
suitable for the production of glow bedies for lamps апа 
furnaces, and for other industrial applications, which consists 
in heating a boron compound, such as a nitride, in an inert 
environment to a temperature suthcient to decompose the com- 
pound and yield pure boron. The details of our prccess are 
hereinafter set forth with sufticient detail to enable a person 
skilled in the art to practise our invention. To obtain boron 
nitride of sufficient purity for use according to our invention, 
we pass ammonia over boric-anhydride or boric salts, and 
thereby obtain finely divided boron nitride. This material is 
white, non-conductive, and capable of compression either wet 
or dry into sticks or rods of considerable rigidity. The next 
step in our process consists in heating boron nitride to a tem- 
perature above 1502? C., continuing the treatment for a period 
long enough to permit complete decomposition of the nitride 
and removal of the nitrogen. This operation is carried on 
in a vacuum and the nitrogen is removed as fast as liberated 
from the material under treatment. 

For conveniently carrying out the heat treatment above men- 
tioned, we may utilise a vacuum resistance furnace of the 
general type shown in British Patent No. 20.809 of 1904, 
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though we prefer to substitute for the graphite heating helix 
there shown a heater consisting of metallic tungsten, tantalum, 
or other conducting material of high melting point free from 
carbon, pressed or otherwise shaped into the desired form and 
operative at exceedingly high temperatures. Such a furnace 
is capable of maintaining a continuous heat above 20C0? C., 
without danger of contaminating the material under treatment 
with carbon. When treating boron nitride by radiant heat, 
in such a furnace, we may use a boron or boron nitride crucible 
for containing the charge to avoid possible contamination of 
the boron by tungsten or other metal, at the high temperature 
of the treatment. We find that to «ompletely convert boron 
nitride into boron by direct decomposition of the compound, 
it may be heated to a temperature of 2C009 C. for several 
hours, though if a higher temperature is used the duration of 
the treatment may be somewhat reduced. In either case, the 
nitrogen comes out readilv, and so far as we have ascertained, 
comes out completely, so that the material remaining behind 
is boron in a pure condition. 

Рогоп produced as above described may be used for a great 
variety of purposes, and is quite different from the boron 
heretofore described in text-books and technical literature. It 
is conductive and can be melted at exceelingly high tempera- 
tures without volatilisation. In case we desire to use it for 
the production of resistance rods or glow bodies, we may 
press it into rods ог sticks to produce a rigid body, or we may 
mix it with a small quantity of vaporisable binder, such as 
paraffin, so that it may be squirted into filaments, and there- 
after remove the binder by direct vaporisation or by other 
suitable methods. In case an organic binder is used, we prefer 
to use one which completely vaporises without leaving carbon 
in the boron stick, or at least leaving so little carbon that 
the characteristics of the boron stick are not materiallv affected. 


The claims are as follows :— 


1. The method of producing pure boron, which consists in 
heating a boron compound, in an inert environment to a tem- 
perature sutlicient to decompose the compound. 

2. The method of producing pure boron, which consists in 
heating boron nitride to a temperature above 1500° C. in a 
vacuum furnace to decompose the nitride and leave the pure 
boron. 

5. Conductive boron produced by the decumpssition of a boron 
compound substantially as described. 


Telephones in Manitoba.— The Glasgow Jlerald reports that 
the Provincial Cabinet of Manitoba has let the contracts for 
the construction of a telephone system for the province com- 
mencing with Winnipeg. The central exchange will be in 
Winnipeg, and work is to be rushed on th:s exchange and 
the MERCI of the system with all speed. Аз rapidly as pos- 
sible the system is to be placed at the service of the outlying 
parts, and special arrangements have been made whereby the 
agriculturists will be given the advantages of the system at a 
very moderate rate. 


Wireless Telegraphy in the Argentine.—.Yccording to the 
Review of the füicer Plate, there is trouble brewing over 
the wireless telegraph experiments now gomg on in 
the Argentine. The chairman of the River Plate Mar- 
coni Wireless Telegraph Co. protests that the rights 
acquired. by his company there have been intringed by the 
Berlin Wireless Telegraph Co. using the Telefunken system. 
The latter company. it is asserted, has opened othces and invited 
public custom without making formal application to Gover- 
ment for permission to do so, thus ignoring the clanses of the 
telegraph laws existing. [It is also complained that the German 
company's representative 1s making use of the wireless telegraph 
station constructed by the Naval Department at Government 
House without otticial permission duly promulgated by a decres. 
The Berlin concern possesses no station of its own in Argentina: 
hence the dependency on the ctficral installations. In August 
last the Marconi Co. received authorisaticon to establish stations 
ashore and on board Argentine craft, in connection with. which 
a central station has been established at Bernal. It appears 
that previous protest has been lodged against the incorrect 
proceedings of the German agent, but the Post Otlice department 
find the matter so complicated that no answer has vet been 
made to it. Nubsequent to the date on which the complaint 
was sent in a storm destroyed the Telefunken station at the 
Roca, and believing that with its disappearance competition 
would cease, the Marconi people did not bother more about 
the unanswered missive. "With. true Teutonic traits," however, 
savs our contemporary, the representative of the German Wireless 
Telegraph Co. has resumed operations. Moreover, by a decree 
published on August 9th, it has been authorised to establish 
'* wireless" stations within the boundaries of the Republic. 
The tariff for the services will be fixed in agreement with the 

rovernment, and all the employees must be Argentines. The 
decree adds that this concession grants no special. privileges or 
monopolies, and reserves to the Government the right to acquire 
the telegraphic service when deemed necessary. 
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ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


N the Zeitschrift für Elektrochemie of August 231d Prof, 

Richard Lorenz contributes a very important article upon 
“Metal Mists, Current Yield, and the Theory of the Deposition 
from Molten Salts." Although, under ideal conditions, the 
current vields in the electrolysis of molten salts аге those 
which should be obtained according to Faraday's law, it is very 
difficult to realise these conditions, owing very largely to the 
formation of metalhe mists. Powerful convection currents 
appear to be set up which carry the meta] in the fcrm of a 
cloud of very minute particles from the cathode; consequently 
et the anode reunion of the anode and cathode product ensues. 
Kor example, in the case of the electrolysis ot lead chloride, 

fine mist of metal is carned towards the anode, and there 
unites with the chlorine, reformine leid chl rie. Originally 
it was supposed that the chlorine dissolved in the hot eles tro- 
lyte travelled to. the cathode. Put the vas zt the hich tem- 
perature of the Деке 15 practically irs lbe., and there- 
fore, even if diffusion did take plate in this direction, the 
current wield would only be very slichtly affected. On the «ther 
hand, metal mists travel thrcuzhzut the fused sult with extraor- 
dinary rapidity, and, coming in contact with the anede. react 
with the yas as it 15 liberated.. This formaticn of metal mist 
is not an electrolytic phenomenon, because if one fuses lead 
chloride in a hard glass tube. and drops a piece of lead into 
it, the melting point of which is below that of the fused 
chloride, the lead. melts. and at first shows a bright. surface. 
like а glibule of mercury. Almost immediately, however, a 
огеуі cloud commences to form, and in a very short time 
diffuses throughout the molten lead chloride. 

In order to get over the disturbing intluences of this metal 
mist during electrolysis, Lerenz and Helfenstein (Lorenz. Elek- 
trolyse qeseninolzener Salze, Vol. IF.. p. 125) have carried out 
the electrolysis with a jd ed or have covered the electrode 
with a porcelain. or glass tube which is pierced. with holes. 
Lorenz now finds that the addition of potassium chloride. pre- 
vents the formation of the metal mist. and increases the current 
vield practically to the theoretical. The following table shows 
the vields per cent. at different temperatures :- - 


Temperature. Ў РЕ PLCI, electrode — ,,, ,. РР 
Dorres Се Pure PbCl,. protected. — PbCI, - KCI. 
| 
500— 560° 90 92 99:5 99-1 
600° 8S 99-3 кз 
100. 75 93:5 | 96:0 
800 50 91:8 04:9 


Experiments were then undertaken to see whether other salts 
had the same effect, and it was found that all halogen salts of 
the alkali metals and of the alkaline earth metals had tho 
m effect. The order of etticiency of the metals is NaCl, KCl, 

PaCl. The larger the amount of alkali chloride present, the 
higher the vield- —that is. the electrolvsis is more complete in 
dilute solutions than in more concentrated ones. It should be 
mentioned that the addition of a halogen chloride to lead 
chloride rendered cloudy by suspended lead causes the mist to 
settle down and the molten mass to become clear. With lead 
chloride which, in any circumstances, gives very good yields 
of lead upon electrolysis, the addition of the alkali chloride 
makes the yield almost quantitative. It is extremely marked 
in the case of cadmium, which, owing to the volatility of the 
metal and to the mist formation. gives on electrolysis no 
metal in the reguline condition. The addition of 1 molecule 
of NaCl caused a 3 per cent. yield, another molecule raising it 
to 54 per cent., whereas with potassium chloride it was raised 
to 72 per cent. 

This work of Lorenz's cannot fail to he of the greatest value, 
not only in the laboratory, but also technically. The employ- 
ment of diaphragms with fused electrolytes is of the greatest 
practical ditliculty, but the addition of an alkali salt has not 
only the advantage of doing away with a diaphragm. but the 
conductivity is increased, the electrolyte is more fluid, and. 
being of a lower specific gravity, the metal more readily sinks 
to the bottom. Of course. mixtures of salts have often been 
emploved for electrolysis; the chief reason has, as a rule, been 
to lower the melting point, so that electrolysis could be con- 
ducted at a lower temperature; but there was very little theory 
to help the practice. 

“Cold Galvanising ’’ is the “Ийе of an article in the August 
number of Electrochemical and Metallurgical Industry. By cold 
calvanising is meant electrolytic galvanising. The hot or 
dipping process has certain disadvantaves: the coating is un- 
even, and therefore larger quantities of zinc are required than 
if the metal were laid on evenly. Then there 3s the large 
amount of zinc. which has to be continually kept in the molten 
condition at a great cost for fuel. "There is the less by oxida- 


3, 


tion, and the bath becomes deteriorated by alloving with iron 
and other metals which raises the fusing point very consider- 
abiy. Finally, the protection afforded to the iron by the zine 
is by no means thorough. On the other hand, there is much 
greater adhesion between the two metals when the zinc is 
deposited electrolytically. A thoroughly protective surface is 
produced by a very much thinner coating of zinc, and the 
expenses due to loss of zinc are practically nil. There is also 
no necessity to attend to the plant in the same manner as is 
required by the hot process, which must be kept fluid during 
the whole of the 24 hours, and requires men to skim off the 
dross, &c. 

The prevailing idea has been that the electrolvtic process is 
too expensive. This 15 probably based on erroneous ideas 
derived. from studving plant which was only in the experi- 
mental stage. In the article before us, a barrel for galva:vsinz 
small articles is desertbed. With this apparatus the cost of 
walvanising 15 stated to be from 2s. 6d. to 4s. per 100 lb., 
depending upon the thickness required. No skilled. labour is 
necessary, because on account of the rotary action of the barrel 
the coating ts smooth and bright: bolts also do not require 
rethreading. An automatic apparatus for galvamising pipes 15 
also. described. 

In connecticn. with the electro-deposition of zinc, the French 
Patent No. 515.130. (1907) of Messrs. Siemens and Halske is 
of interest. In depesittng zine from aqueous solutions of the 
sulphate. it is found that as socn as the electrolyte contains 
a certain amount of free acid. the deposited. zine redissolves. 
Messrs. Siemens and Halske have found that the solubility 
of the zine is caused by the presence of metallic impurities. 
These impurities are obtained bv slight sclution fiom the anodes 
employed. In the patent specification the inventors recom- 
mend the use of anodes of lead peroxide in a compact form, 
which may be supported by metal frames or by some insulating 
material which is not attacked by the acid solution. 


Electrification of Spanish Main Line Railway.—The ^/reet 
Railway Journal informs us that the three-phase system 15 to 
be introduced on a trial stretch of the main line trom Linares 
to Almeria, in Spain, about 145 miles, according to Muralt & 
Co.. of New York. A steam central station will be installed 
at Santa Fé, and power will be transmitted at a pressure of 
5.500 volts through а double overhead line, thus eliminating 
separate transmission lines and sub-stations. The three-phase 
locomotives will be cesigned with a normal capacity of 320 h.p. 
each, and for the regular train. service two will. be coupled 
together. The lighter trains will be hauled bv a single unit. 
The trains weigh from 150 to 200 tons, and are run at 16 
m.p.h. Advantage is to be taken of the feature whereby energy 
is returned to the line by the trains going down grade. 


Electrical Exhibition at Lyons.—The Agricultural, Scientific, 
and Industrial Society at Lyons has announced that it will hold 
its second exhibition of electrical appliances used in agricul- 
ture, art, and industry, їп May, 1908. A similar exhibition 
was held in May, 1996. and was quite successful. A circular 
states that the water power of the various mountains in France, 
the Dauphine, the coast of the Mediterranean, the basin of the 
Loire, the Eastern Pyrenees, and Auvergne. offers over 500.000 
horse-power, all tributary to Lyons and all in the neighbour- 
hood of a rich agricultural country. The aim of the promoters 
of the exposition is to discover means of making this immense 
reserve. power accessible for daily use on farms and in the 
villages of all the Midi or south of France, nearly half of the 
national territory. A list of the various groups proposed for 
exhibition is given. and these groups comprise practically every 
industrial application of electricity. All information will be 
readily given at the otlice of the Хос ietv, 30 Quai, St. Antoine, 
Lyons. France. 


Electricity in Collicries.—.X complete electrical equipment tor 
the Aspnl Colliery of the Wigan Coal and Iron Company is 
being supplied by Messrs. Scott & Mountain. The power 
station will contain three 569 k.v.a. alternators, driven by 
reciprocating engines. The same firm have also in hand a 
contract for electrical plant to supersede compressed-air 
machinery at Messrs. Pease & Partners ironstone mines at 
Lingdall, Cleveland, and have also received a repeat order for 
electrically-driven centrifugal pumps for this company's. Eldon 
collerv. The capacity of these pumps is 1.200 gallons per 
minute against 680 ft. head. and 750 gallons per minute apainst 
95) ft. head respectively. Other mines which are Бету equipped 
with electrical plant by Messrs. Scott & Mountain include 
the Treamble mines, Perranporth, Cornwall, Brandon Colliery. 
Durham. of Messrs. Straker & Sons, where a 550 k.v.a. 
alternator is being put down, and the Balgonte Colliery Com- 
peny’s mines at Markinch, Fiteshire, where а continuous-current 
plant with an output of 370 kw. is being installed, tocether 
with a large fan and haulage gear. Heavy haulave gears are 
also being supolied. to the Houghton Main collieries ear 
Barnesly. 
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Photo-electric Properties of the Metals.—Two papers on 
photo-electric phenomena are printed in the August Physical 
гесе. One, by G. Winchester, is devoted to an inquiry into 
the question whether there is or is not any temperature varia- 
tion of photo-electric effect when the disturbing infiuence of the 
surrounding gas has been removed; in other words, whether 
there is any variation of inter-atomic energy following upon 
ал increase. in the vibratory energy of the molecules. ‘The 
metals experimented upon were copper, nickel, iron, zinc, 
silver, magnesium, lead, antimony, gold, aluminium, and brass, 
each in the shape of a disc one centimetre in diameter. The 
discs were attached to the rimota balanced wheel of aluminium 
placed in a vacuous vessel, and carrying also a small magnet 
to provide for the controllable rotation of the wheel from the 
vutside of the vessel. The ultra-violet light from a zinc spark 
was passed through a quartz window into the vacuous vessel, 
and then along a horizontal cylinder that terminated near the 
wheel carrying the discs. The wheel was rotated so that cach 
disc in turn was subjected to the ultra-violet light, and the 
discharge of negative electricity under the influence of the 
hiht was measured by having the wheel connected to a quadrant 
electrometer. The vacuum was maintained at a pressure of 
about a millionth of a centimetre of mercury. Temperature 
changes were imposed on the metals by enclosing the whole 
apparatus in an electric resistance oven. The result of the 
experiments is that the discharging poweis of the meta!s are 
practically independent of temperature—-a result quite contrary 
to the bulk of previous research; and, further, that the ais- 
charging powers of the metals examined are alm:st precisely 
in the order of their melting points. 

The second paper is by W. F. Holman, and deals particularly 
"uh the fatigue and recovery of the photo-electric current. 
Other investigators have shown in various ways that the presence 
of absorbed gas in a metal has a profound influence on the 
photo-clectric discharge, and the present author. therefore 
examines how the current arising from the escape of the 
charged carriers of negative electricity is affected by the store 
of hydrogen in the surface of the metal. The metals examined 
were mounted on a glass wheel in a vacuous chamber, the 
wheel being capable of rotation from outside. "The gas pressure 
was usually about a thousandth of a nüllimetre, and an аге 
lamp supplied ultra-violet light; the cischarge current was 
measured by observing the rate at which the photo-clectric gas 
current under a known P.D., charred a condenser connected 
to a quadrant electrometer. Each of the metals was examined 
as to its discharge current after using as cathode with glow 
current in hydrogen, after standing 12 hours in hydrogen, after 
using as anode in a hydrogen glow tube, and after using as 
anode in an argon glow tube, with other similar kinds of treat- 
ment. The results attained are readily explained upon the 
assumption that hydrogen absorbed bv the metal supplies the 
bulk of the carriers of negative electricity leaving the metal. 


Continental 


High Frequency Charging Method.--Instead of charging a 
condenser circuit bv slow steps, as in the case of the influence 
machine, the charging may be carried out by means of an cscil- 
lating current of high frequency. The advantages of such a 
method of charging are that the insulation of the condenser 
to be charged becomes a matter of minor importance. The 
p.d. at the primary spark gap need not be the same as at the 
condenser terminals. "The gaps may be shorter, and the damp- 
inz therefore less. In the Annalen der Physik, No. 9, A. Jollos 
describes an arrangement by means of which such a method 
of charging may be put into practice. The condenser circuit to 
be charged forms the continuation cf a condenser circuit with 
imductance shunted off the svark жар of an induction coil. 
ut a bridge, consisting of a snark gap with a high resistance 
cr inductances in parallel, divides the two circuits from еасл 
other. The gap is only discharged after the total charge 
has had time to pass to the ccenden-er to be charged, and in 
this manner a return charge on the first condenser is prevented. 
The consequence is that all further oscillations are limited to 
the second, or charged circuit. There is a gain of 20 per cent. 
in the integral effect, and the influence of current strength and 
gap length can be studied sevarately. 

Oscillations in Direct. Currents.—In No. 9 of the Annalen der 
Physik, G. W. Berndt refers to the work of Athanasiadis on the 
telephone sounds produced bv direct.current. dynamos with 
large capacities in the circuit. The author found that such tones 
were produced as soon as he inserted into the circuit a horse- 
shoe electromagnet used for the study of diamagnetism. He 
even found them produced on inserting an accumulator with a 
resistance of manganin plates. With a current of 30 amperes 
the tones could be heard two or three yards off. The pitch of 
the note was in all cases equal to the product of the frequency 
into the number of segments of the commutator. This suggests 
that it is a temperature efect, produced by the alternate 
thermal expansion and contraction of the wire coi's or man- 
gamn sheets, which is communicated to the air and then per- 


ceived as sound. The same effect may be produced by connect- 
ing up an are lamp. In one case the note so produced was 
audible in every part of a hall capable of holding 150 people. 
This was all the more noteworthy since there was here no 
question of microphone currents. 


Telephony and Wireless Telegraphy in Southern Italy.—In a 
supplementary report on the trade of South Italy for the year 
1900, Mr. Consul-General Neville-Rolfe savs that the Italian 
Government has decided to take over the telephones, subject to 
coming to an arrangement with the various companies of which the 
‘*Socicta Generale Italiana. di telefoni ed applicazioni elettriche " 
is the principal. Naples can now communicate with Rome, Cas- 
tellamare, and some other neighbouring towns, but it is hoped 
that when the Government have taken the wires over that there 
will be a great expansion of the system. The question is an 
important one, and concerns the general publie as much as 
people in business. It must be admitted that the service at 
Naples is very well carried on by the company, and that the 
rates are extremely low, being £8 per annum with no limit as to 
the number of messages and a continuous service by day and 
night throughout the year.—The Marconi station at San 
Cataldo has continued service with Antivari, the number of 
messages received and despatched being on an average thirty per 
month, and the charge for Montenegro 9 c. (1d.) per word. 


Mecting of Austrian-Hungarian Electrical Societies.— It is an- 
nounced that the yearly meeting of the Vereinigung Oesterreich- 
ischer und Ungarischer. Elektrizitatswerke and the Einkaufs- 
genossensehaft Oesterreichtscher und Ungarischer Elektrizitats- 
werke will be held at Prague from September 29th to October 
2nd. Among the Papers down for reading are the following :--- 
"Dangers of Electrical Working, and Methods of Rendering 
Assistance in the Case of Accidents," by Dr. SN. Jellinek ; 
"Factors which Influence the Accuracy of Electricity Meters 
in Working," by Dr. A. Keiter; ‘* Messrs. Siemens & Halske's 
New Apparatus for Re-calibrating Meters in Electricity Works.” 
by Dr. E. Kraus; “The Work of the Lamp-testing Station, and 
Experience with Metallic Filament Lamps, by Herr E. Karel; 
“Electrical Inspection," by Herr A. Hartmann; "Change in the 
Regulations for Re-calibrating Meters," by Dr. R. Hiecke; 
“dhe New Protective Regulations of the rost and Telegraph 
Departments," by Herr E. Karel; ‘* Ditticulties in Carrying Out 
Installattons owing to Local Regulations," by Herr F. Ross; 
"Experiences with Steam Turbines during the Past Year," by 
Herr H. Sauer. 

Tramways in Buenos Aires.— According to the Reriew of the 
Rirer Plate, the gross receipts for the vear ended March 31st 
last of the lines operated by the Buenos Aires Grand National 
Tramways Company, Limited (consisting of the lines of this 
company and those of the Buenos Aires New Tramways Com- 
pany, Limited), have amounted to £321,256 9s.. as compared 
with £252,595 18s. 5d. for the previous wear. ‘The working 
expenses. amounted to £220,589 8s. 4d., as compared with 
£192.893 5s. 9d. The net receipts amounted to £100.867 Cs. 8d., 
ves compared with £59,705 12s. 8d. ‘The Grand National Com- 
panv's share of the above net receipts under the agreement has 
¿mounted to £58.405 14s. 4d., as compared with £45,556 14s. 14. 
for the previous year. After payment of London administration 
expenses, interest on debentures, &c.. there remained a balance 
ot £27,230 4s. 1d.. from which the sum of £900 has been trans- 
ferred to debenture reserve funds and £5,726 3s. to imeem: 
bond-holders’ interest account, and there has been paid, on 
February 15th, 1907, £9.CO0, being the interim dividend of 2 vez 
cent. on the five per cent. cumulative preference shares, leavine 
215.604 15. ld.. which the directors recommended should be 
appropriated as to £15,500 to the payment of a further 5 per 
cent. on the preference shares (making 5 per cent. for the voor 
to March 515, 1907), and as to £104 1s. 1d. to the credit of tho 
cmtmncea.v. fund. which will then. stand. at 26.955 lls. 7d. 
Since the last orcinary. general meeting of the company further 
progress has been made with the work of converting for electric 
eneration the joint system of this company and of the Buenes 
Aires New Tramways Company, Limited. 


Main Line Railway Electrification in America.—It is announced 
that the directors of the Southern Pacific Railway have under 
consideration the conversion of the Sacramento division of the 
svstem to electric traction, and have commissioned Mr. Frank 
J. Sprague to prepare a report on the subject in conjunction 
with Mr. Allen H. Babcock, electrical engineer to the line. The 
report is to be considered by a board of five engineers. The 
conditions cf working are very arduous, as may be judged from 
the fact that in a distance of 83 miles there 15 a rise of nearly 
7.0CO ft. The distance between Rockline and Sparks is about 
136 miles. it is single track, has very sharp curves. and over 
31 miles of tunnels and snow-sheds, the latter in winter being 
the equivalents of tunnels. The traffic, while heavy. is verv 
irregular, and is made more difticult of maintenance in the 
winter bv the heavy snows, often 15 ft. to 20 ft. deep. The 
present service of traflic, both passenger and freight, is main- 
tained bv means of powerful oil-burning locomotives, but it is 
only with «спу that the trattic 15 maintained. 
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(This Patent Record 1s compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Sept. Sth 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
abroad. 


1906 Patents 


10,994, Prince. Trolley wires and similar conductors for 
traction purposes are suspended by means of a flexible tie wire 
which is attached to two ''anchor" ears fixed on the trolley 
wire several feet on either side of the bracket or span wire. 
The tie wire 15 Upper on a grooved pulley hung from the 
bracket arm, and the whole arrangement is such as to give 
additional flexibility to the suspension. Five claims, seven 
figures. 


18,329, Futter & FvurLrER. Electric conductors are insulated 
with a fireproof coating composed of several layers of parch- 
mentised paper or of paper pulp. The paper material is made 
non-inflammable by treating with sodium chloride, ammonium 
chloride, or tungstate of soda, or other compositions or solutions 
adapted to prcduce a fireproofing effect. The paper coating 1s 
treated with wheat-flour paste immediately prior to braiding 
with fireproofed cotton. Three claims, three figures. 


18,532, Bruce, PEEBLEs & Co., AND La Corr. Field magnets 
for dyanmo electric machines. This specification is printed in 
full on p. 396. 


18.749, British Тномѕох-Нооѕтох Со. 
Manufacture of conductors from refractory metals. 
fication is printed in full on page 414. 


21,358, NaviLLE, Guye & Guye. In the case of an arc used 
for producing reactions in a gaseous mass, the arc is subjected to 
the action of a rotary magnetic field, in such manner as to cause 
continuous rotation or oscillatory rotation of the arc. Various 
combinations are described whereby the arc is caused to receive 
a rotary movement as well as an oscillatory movement. Four 
claims, seven figures. 


25,550, Davy. Electric arc lamps of the flame variety, and 
in which inclined carbons are used, are provided with a central 
bearing for the swinging carbon guide frame. By this means 
the frame is free to move to a limited extent in its own plane, 
at right angles to the plane in which it swings when striking 
the arc; it so allows the lower end to adjust itself to the guide 
or intensifier. Two claims, two figures. 


(General Electric Co.) 
This speci- 


25,978, British THomson-Hovuston Co. (General Electric Co.) 
Production of boron. This specification is given in full on 
page 415. 


28,602, Povrsrw. In wireless telegraphy or telephony systems 
where a continuous spark or arc discharge is used to produce 
the vibration, the intensity of the vibration is changed by vary- 
ing the conditions of the hydrogenous atmosphere in which the 
discharge takes place. Ordinary illuminating gas may be used, 
and any ordinary device utilised for varying the amount of 
hydrogen in the atmosphere immediately surrounding the arc. 
One claim, one figure. i 


1907 Patents 


7,407, ALLGEMEINE ErLEKTRICITATS-GES. Tungsten filaments 
for electric lamps are prepared from colloidal tungstic acid by 
mixing the acid with a binding material such as starch. The 
resulting paste is squirted into the form of filaments, which are 
then reduced to metal by heating to a high temperature in 
hydrogen. In consequence of the omission of an organic bind- 
ing material the finished filaments are quite free from carbon. 
One claim, no figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


11.855, JonNsoN (Felten & Guilleaume Lahmeyerwerke Akt.- 
(es.). Means for compensating load variations in elec- 
trical installations. 


18,488, BRITISH Тномѕох-Нос»тох Co. (General Electric Co.). 
Filaments for use in electric lamps, furnaces, or other 
apparatus. - 

18,489, British Т`номзох-Носзтох Co. (General Electric Co.). 
Methods of purifying metallic compounds. 


18,628, Восит (Burroughs Adding Machine Co.) Electric 
driving attachments for adding-machinery. 
18,666, Peacock. Prepayment attachments for electricity 


meters. 

18,748, Brirish Тномѕох-Нооѕтох Co. (General Electric Со.). 
Conductive filaments for use in electric lamps or other 
apparatus. 

18,812, LEDERER. Supports for metallic filaments for electric 
incandescent lamps. 

18,817, ScHERBIUS. Alternating 
machinery. 

18,875, Leperer. Electric incandescent lamps. 

18,886, Joer. Electrodes and separators for secondary batteries. 

19,057, Bovrr (De Loma). Electric ignition for explosion 
engines. 

19,252, LAKE (Smith). Water-tube boilers. 

19,461, THomas. Systems of electrical distribution in which 
vapour electric devices are employed. 

21,167, W. T. НехІЕҮ'Ѕ ‘TELEGRAPH Works Co., & NICHOLLS. 
Junction boxes for electric cables. 

21,432, Grecory. Steam boiler furnaces and the like. 

21,511, British Тномѕох-Нооѕтох Co. (General Electric Со.). 
Manufacture of electric conductors of refractory metal. 

21,654, Јонхѕох (Dr. l[ollefreund d: Co.). Manufacture of 
filaments for incandescence electric lamps. 

22,716, Larroox. Electric warming devices. 

22,717, British Тномѕох-Носѕтох Co. (General Electric Co.). 
Electrical connectors, more especially of the type used 
for bonding rails. 

23,445, British Тномѕох-Нооѕтох Co. (General Electric Co.). 
Devices for automatically stopping railway trains and 
the like. 

26,151, Murrny, & Krervi & James Wuite, Ltd. Electrostatic 
voltmeters. 

27,317, Dvo. Device for eliminating interference between tele- 
phonic and telegraphic or low frequency currents trans- 
mitted simultaneously over the same line. 

27,728, SPICKNALL & J. G. Wuite & Со. Points or switches for 
electric tramways working upon the slot conduit 
system. 

29.050, BELLAMYv. Electrical ignition devices for internal com- 
bustion engines. 


current dynamo - electric 


1907 Patents 


327, STEveNs. Means of working and control of petrol elec- 
tric and electric cars. 

1,100, NoEGGERATH. Dynamo-electric machines. 

1,548, Korn. Telautographic systems. 

5,094, Horsey & УАССНАХ. Superheater for steam boilers. 

4,809, PovrsEN. Signalling in wireless telegraphy. 

4,828, BERLAND. Prepayment electric meters. 

5,507, Lamme. Connection system for alternating current com- 
mutator tvpe motors. 

6,709, GuNTHORPE. Wire consisting of an inferior metal cased 
or plated with a covering of a superior metal for dental 
purposes. 

7,166, TREtBEL. Furnaces for boilers and the like. 

8,611, BRuNNscuWeEILtR. Device for connecting wires to tele- 
phone-receivers. 

10,250. STEINER. Methods of and apparatus for refining tin 
electrolytically, particularly for extracting pure tin from 
alloys, wastages. residues, and the like with the ex- 
traction of the foreign metals. 

14,847, Сев. Siemrns & Co. Electrodes for search lights. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


18,045, FELTEN & GUILLEAUME-LAHMFEFYERWERKE AKT.-GEs. In- 
verted repulsion electric motors. 

18,152, SroNr. Apparatus for determining the direction of space 
telegraph signals. 

18.498, Póuw. Operative system for electric railways. 

18,571, DvNovkn. Apparatus for finding true magnetic diver- 
gence, applicable also for finding geographical diver- 
gence, and generally for measuring the intensity ratio of 
two electiic currents. 


For LOCAL NOTES, &c.—See рр. 419-to 424 
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LOCAL 


ACCRINGTON: Tramway Arbitration.—' This dispute has now 
been settled, and the Accrington Town Council have approved 
oi an arrangement whereby the Council shall pay the tram- 
ways company £2,227—each side to pay its own costs and halt 
the arbitrator's charges—for the steam engines, tramcars, and 
machinery which the company transferred to the Corporation 
on the expiration of a 21 years' lease which the company held 
of the Corporation's lines. 

ALTRINCHAM: Proposed Purchase of Electricity Supply Co. 
The Urban Council has decided to call a conference ot repre- 
sentatives of the Councils of Altrincham, Bowdon, and Hale, 
for the consideration of a scheme for the acquisition of the 
Altrincham Gas Co. and the Altrincham Electricity Supply Co. 
A joint ownership and joint board of management are proposed. 

ARGENTINE: Telephone System.—The Review of the ltiver 
Plate states that a decree published by the Minister for the 
Interior authorises Mr. B. Saez to construct and exploit a 
telephone system in General Pico (Pampa Central), the construc- 
tion to be under the supervision of the Post Ottice Departinent. 
The concession is granted for 30 years. 

AUSTRALIA: /remantle Trams.—The final agreement for 
the extension of the tramway system to North Fremantle (W.A.) 
has been signed, and the position has been explained to the 
ratepayers. It is estimated that a sum of £10,000 will be re- 
quired to construct and equip the line, and the Mayor of 
North Fremantle states he has received offers of the money at 
44 per cent. 

Telephone Rates,—Advices received on Monday state that the 
Federal Postmaster-General has authorised the rate charged 
on the recently-opened Sydney to Melbourze telephone fine (600 
miles, and which cost £46,C00 to construct), to be reduced from 
6s. to 5s. per three minutes’ conversation, and to 2s. 6d. if the 
line is used between 8 p.m. and 8 a.m. The telephone service 
throughout the Commonwealth is rapidly growing, and the 
Department has on hand far more applicants for instruments 
than can be supplied. Under the toll system the applications 
have increased at an unexpected rate, with the result. that 
4.500 applications for instruments were received during the 
five months from February lst to June 30th last, as 
against 5.881 during the 12 months ended December 5156, 1906. 

BEESTON: Lighting Order Revoked.—The London Gazette 
contains the following :—'' Board of Trade, 7 Whitehall Gar- 
dens, London. August 31st. The Board of Trade hereby give 
notice that they have revoked the Beeston Urban District Council 
Electric Lighting Order, 1902, as confirmed by the Electric Light- 
ing Orders Confirmation (No. 2) Act, 1902, as to the whole of the 
area of supply, as from the 26th day of August. and that tne 
said revocation 15 to take effect trom that date; dated 5156 
August.--(Ngned) H. Llewellyn Smith, Secretary Board. oi 
Trade.” 

BIRKENHEAD: //eswall [Lighting Ncheme.—'The Heswall 
Parish Council have decided that a poll be taken among the 
local residents upon the question of providing a publie supply 
of electric light. | 

BOLTON: Electric Light. Charges.—From October 1st the 
charge for electricity supply on the flat rate is to be reduced 
from 4d. to 34d. per unit. 

BRAY (IRELAND): Proposed Sale of Undertaking.— At. the 
last meeting of the Urban Council it was proposed ‘That in 
view of the opinion expressed by counsel that it is useless to 
proceed further with the proposed sale of the Bray Electric 
Light Works owing to the conditions imposed by the Board of 
Trade prohibitive to any likely purchaser, it is hereby decided 
that the electric light account. be made up in full to date, that 
a balance-sheet. be struck showing its financial position, and 
that from September 30th next the management of the works 
be under the direct supervision of a committee of the Council, 
who will undertake to personally superintend the management of 
same, and that one of the present othicials in the Town Clerk's 
office be deputed to open a set of bcoks of accounts of the under- 
taking in an office situated in the works. and that a separate 
bank account be kept, from which all the payinents in connection 
with the works will be made, and to the credit of which all 
accounts and receipts of income from all sources connected with 
the concern will be lodged, and that until such times as the 
works are put on a firm financial position and made at least self- 
supporting, the rate for current will be increased to the maxi- 
mum price laid down by Parliament in the Electric Lighting 
Order of 1896." In the end the motion was adopted after the 
suggestion to increase the price of current had been deleted. 

BRIGHTON: Municipal Telephone System.—The final balance 
sheet relating to the Corporation telephone system has been pre- 
pared. It is stated that there is a profit of £2,509, from which 
has been deducted the £1,878 drawn from the rates, leaving a 
surplus of £631. Between the actual capital expenditure and 
the amount paid by the Postmaster-General there was a deficit 
of £1,448. The Corporation, however, were able to purchase 
the stock for the redemption of the outstanding loans at a dis- 
count of £2.793, to which is added £900 profit on the under- 
taking, and £264 bank interest. These make a total of 65.957, 
and deducting the deficiency on the sale to the Post Ottice, there 
remains the profit of £2,509. 


NOTES 


BRISTOL: Electricity Supply Inquiry.—An inquiry in refer- 
ence to the Town Council's application for powers to borrow 
£34,600 ior the extension of their electricity undertaking was 
held on the 9th inst. by one of the Local Government Board's 
inspectors. A’ new dock is being constructed at Avonmouth, 
and a large demand for power would vesult, as well as a growing 
general demand from the Avonmouth district. It was proposed, 
therefore, to extend the Corporation’s supply to Avonmouth. 
The Docks Committee undertook to take 500.000 units per 
annum at 2d. per unit. ln addition to the 2d. per unit, £150 
a year was to be paid so that the Docks Committee should have 
the current for power purposes at two distinct pressures, 500 
volts for the new dock, and 250 volts for the old dock. The 
change from 500 to 250 volts involved the extra expense. "They 
had asked for the loan of £5.600, but in reality that would be 
reduced by £2,700 because the Board of Trade had now given 
their consent to the laying of three cables in one trench, instead 
of two as formerly required. The inspector stated that in view 
of the want of evidence on material points he would adjourn 
the inquiry until Tuesday, October lst. | 

BROKEN HILL (AUSTRALIA): есеге Lighting Accounts. 
-—|he Australian Mining Standard reports that during the 
fourteen months the Broken Hill Council has had the electric 
light installed, a profit of £1,165 has been made, after allowing 
for an amount of £575, representing a depreciation on the capital 
value of 5 per cent. It was pointed out that the delay in 
lighting the city had been caused by the non-arrival of poles and 
insulators. The balance of the poles had now arrived, and the 
work of erection had been started. 

CARLISLE: Tramway Stopping Place.—The Carlisle Tram- 
way Company has secured the approval of the Town Council to 
a plan whereby it will institute fixed stopping places for the 
tram-cars. The places fixed will be not more than 100 yards 
apart. 

CLACTON-ON-SEA: Electricity Supply to Grand Hotel, --The 
Committee have had an inquiry from Mr. Trentham on behalf 
of Mr. Grant as to the price the Council. would charge for 
current to the Grand Hotel, and have directed a reply to be 
sent that the Council will extend the same terms to Mr. Grant 
for current as has been given to other large consumers, viz. :- - 


For first 1,000 units, per quarter ... ы we 5d. 
Second hs oe ee kax es we 44d. 
Remainder ... E be pay . 4d, 


Mr. Trentham states that the lighting would take about 12.000 
units per annum, and the power 5.000 units. For the latter 
supply the rate already fixed by the Council of 3d. per unit 
would be charged. 

Since the last meeting of the Committee, connections equiva- 
lent to 240 8-c.p. lamps have been made. The total equivalent 
number of 8-c.p. lamps now being 6.791, excluding the Palace 
and bandstand. The maximum load on the station stands at 
about 215 kw. 

The Nt. Osyth Light. Ratlway.—The Light Railway Commis- 
sioners have submitted to the Board of Trade for confirmation 
under the Light Railways Act. 1896, an order made by them 
reviving the powers granted and extending the periods limited 
by the Clacton-on-Sea and St. Osyth Light Railway Order, 1904, 
for the compulsory purchase of lands and for the completion 
of the railway and works by that order authorised, and for 
other purposes. 

COLCHESTER: Proposed Electrical Exhibition. The Elec- 
tricity Supply Committee recommend that an electrical exhibition 
be held in order to bring the undertaking more prominently 
before the public. 

DEVONPORT: Electrical E.chibition,—An exhibition to ad- 
vertise the possibilities of electricity in cooking and other 
domestic services will be opened at the Public Hall to-day, the 
12th inst. 

DUDLEY: Proposed Purchase of Tramiays.--The Town 
Council is about to consider a proposal that a loan of £95,0C0 
be raised to enable them to purchase the tramways and light 
railways in the borough. 

Ntreet Lighting Scheme.—The Streets, Tramways, and Light- 
ing Committee have been requested to report upon a street 
lighting scheme for the borough. It is proposed to spend £1,200 
upon the installation of are. lamps. 

DUNDEE: Cable Contracts.—The Town Council have decided 
not to accept any of the tenders lately received for high- and 
low-tension cables, but are to issue fresh specifications imme- 
diatelv, and call for new quotations. In coming to this deci- 
sion the Council were influenced by the position of the copper 
market, the price of which had fallen considerably since the 
issue of the specifications. 

Annual Pienic.-—On Saturday last the staff and employees of 
the Corporation Electricity Department had their annual out- 
ing, the place chosen being again Monikie.. The sports proved a 
most interesting part of the programme, and very keen competi- 
tion was manifested for the honours, while matches in football 
and cricket were also enthusiastically entered into. 

Electricity Supply to Shipyards.—Messrs. Gourlay Bros. & 
Co. have again been negotiating with the Corporation Electrical 
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Engineer respecting a supply of electricity for power purposes. 
The Electricity Committee has resolved to offer to supply 
Messrs. Gourlay with electrical energy in bulk for a period 
of not less than five years at the rate of one penny per unit. 
metered by Comporation meters, subject to the following condi- 
tions :--(1) That energy shall be used or paid for by them at 
the above-mentioned rate up to a minimum amount ot £2CO per 
annum; (2) that for every increase ot ód. per ton in the average 
price of coal which the Electricity Department has to pay above 
the assumed star.dard of 10s. per ton tor ‘Scotch steam singles ’ 
the above rate per unit shall be increased by one-hundredth of 
a penny; and (3) if any reduction be made generally to con- 
sumers of their class and working under simular conditions a 
proportionate reduction will be allowed them. | 

GHENT.—Considerable progress has been made with the 
improvement works on the Terneuzen Canal, which connects 
Ghent direct with the sea. and it is expected that some parts of 
the new works will be in use this year. The canal will be 
lighted throughout with electric are lamps, at a distance of 
164 vards between each on the straight and 82 yards at the 
bends. ‘The new docks at Ghent will be supplied with 15 electric 
cranes and 21 hydraulic lifts, and they will cover an area of 
214 acres, which, with the 75 acres of existing dock, will give a 
total of 289 acres, and will place the port of Ghent in an up-to- 
date position. All these works are to be completed by the 
summer of 1908. 

HALIFAX: Z'remiway lirakes.— The Trainway Committee have 
given permission to the tramway manager to give evidence be- 
tore the Committee of the Tramways and Light Railways Asso- 
ciation, which is consideriny the question of tramway brakes. 

HINCKLEY: Provisional Order Proposed.—A number of local 
gentlemen have served notice on the Urban District Council of 
their intention to apply for a Provisional Order under the 
Electric Lighting Acts. The Council will oppose the application, 

HUDDERSFIELD: Electric Light Failurce.—On the Saturday 
before last the electric light supply failed from 9.15 p.m. to 
10.40 p.m. It appears that a failure of the water supply at the 
generating station rendered it necessary to draw the boiler fires. 
An independent supply was shortly obtained, and steam raised 
again. | 

“LEEDS: Tramway to Farnley.—The City Council have asked 
the Tramways Committee to report upon the question of extend- 
ing the tramway system from the present terminus at Upper 
Wortley to the Farnley district. 

LITTLE HULTON: Electric Lighting Order Transfer.—In 
reference to the proposed transfer of several local Provisional 
Orders to the Lancashire Electric Power Co., it appears that 
the Board of Trade require to be satisfied that the transferring 
company were able fully and etlicientlv to carry out their obliga- 
tions under these Orders. It was disclosed that, although the 
company had entered into contracts for the construction of 
works costing £40J.000, and were in a position to give a full 
supply, inasmuch as the amount of the capital raised was only 
£3,000, the Board did not admit the position to be satisfactory. 
The District Council had opened communications with the 
company, and understood they were taking steps to satisfy the 
Board’s requirements. It was no use asking the Board to sanc- 
tion the transfer of their Order at present, and the Clerk sug- 
gested the passing of a resolution to the effect that, when he 
ascertained the Board were satisfied that the Power Co. were 
in a position to carry out their obligations and the duties im- 
posed upon them by the transfer of their Order, he be authorised 
to applv for the necessary sanction.—This was agreed to. 

LONDON: Battersea Electricity Supply.—Mr.. С. J. Mann 
has been elected chairman of the Lighting Committee. A special 
agreement has been entered into for the supply of energy to the 
premises of the Grondal Kjellin Co., Ltd., Nine Elms. 

Hackney. -Меѕѕтз. W. Н. Dabbs & Son wrcte to the Council 
stating that thev are building on both sides of Rookwood Road, 
and asking would mains be Jaid on an undertaking being given 
to wire the houses. A similar inquiry was received from Mr. 
Osment, who is building in Gunton Road. The experience of 
the Lighting Committee having been that when new houses 
are wired the tenants in the majority of cases become con- 
sumers of electricity, it was decided to make the necessary 
extensions at a cost of £185 for Rookwood Road and £60 for 
Cunton. Road. Mains are to be extended to supply electricity 
t the new R.C. schools, Wick Road, at an estimated cost of 

Poplar Tramway Question.—-The Town Clerk has received the 
following letters on this question from the Board of Trade :— 

“NIR, —I am directed by the Board of Trade to refer to the 
plans and particulars which have been furnished to your Council 
by the London County Council in respect of the proposed adop- 
tion of the ‘G.B? system of electric traction on the portion of 
the above-named tramways from near Aldgate via High-street. 
Whitechapel, Whitechapel Road, Mile End Road, and Bow Road 
to the county boundary at Bow Bridge, and to state that the 
Board will be glad to receive, as early as practicable, any 
observations in the matter which it may be desired to offer 
on behalf of vour Council, so far as their district is concerned. 
I am, Sir. your obedient servant, HERBERT JEKYLL. 

“Sir. -I am directed by the Board of Trade to state that 
they have received a communication from the West Ham Cor- 
poration, suggesting. that the Board. should withhold their 
consent to the installation by the London County Council. of 
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the ‘G.B? surface-contact system on the Aldgate to Bow section 
of the above-named tramways, pending some arrangement for 
securing through running facilities between Aldgate and the 
districts of West Ham, Каз Hain, Ilford, «с. The Corporation 
urges that the proposed system will seriously jeopardise the 
ı bility of arranging for through running owing to the time 
required. for aaapting the cars. The Board understand that 
a similar communication. has been addressed by the Corpora- 
tion to the Borough Council, and the Board will be glad to 
be favoured with any observations the Council may desire to 
otter on the subject. l am, ^ir, your obedient servant, G. R. 
ASKWITH.' 

The General Purpcses Cinnaittee reported on this matter :—- 
" [n view of the heavy expenditure and serious ditliculties in- 
volved in the re-construction of the tramways in Bow Road, on 
the conduit. system, the London County Council proposed the 
adoption of the overhead trolleys system on this route. The 
consent of the local authorities is required to the adoption of 
the overhead system, and the Poplar Borough Council agreed 
to this, but Stepney borough Council has withheld its consent. 
We are ot opinion it is urgently necessary that the Dow to 
Aldyate tramways should be re-constructed for electric traction, 
and also that continuity of the service through West Ham, &c., 
should be secured. We recommend that the Board of Trade 
be informed this Council has no objection to the adoption of 
any system of electric traction for the tramways in Bow Road 
provided such scheme affords through running facilities between 
Aldgate and the districts of West Ham, East Hain, Hford,” 
&c. 

Shoreditch | Annual Electric Lighting Report.—Yhe Electric 
Lighting Committee of the Borough Council has issued a report 
on the accounts of the undertaking for the year ended March 
Slst last. The large increase in the sales (4,218,574 units as 
against 5,702,457 in 1905-6) had resulted in a reduction in the 
cost per unit from 2:49d. to 2°28d., but on the other hand the 
revenue had dropped from 2:554. per unit to 2364. per unit. the 
reduction in the. prices charged having been їп force the whole 
vear. The net profit of £1,756 16s. lld., after payment of 
interest and instalments of capital and all other charges except 
renewals, was carried to the appropriate account to meet the 
yearly instalment of the cost of change of pressure and the 
deficiency brought forward at the beginning of the vear, with 
the result that. said deficiency was reduced to £655 4s. 1d. 

MANCHESTER: “ Fair Wages” Dispute. An connection with 
the British Westinghouse Co.'s tender for а hich-tension testing 
transformer, the City Council have been discussing the question 
of the fair contracts clause. It was reported that the company 
was not complying with this clause, but the manager of the 
company denied. the. charge. 

NEWCASTLE-ON-TYNE: Tramway Extension.-—On the 5th 
inst. was opened an extension of the local tramways svstem 
from the corner of Barrack Road vra Spital Tongues to Fenham. 
The estimated cost of the extension was 518.000. but the actual 
cost was 515,209. The cost per mile, exclusive of making good 
the road-sides, came out at £10,122. A ten-minute service will 
be maintained. 

NEW SOUTH WALES: Sydney Tramways.— The annual 
report of the Commissioner for Railways gives the following 
figures relative to the last year's working of these tramways :— 
The expenditure charged to capital account during the vear 
amounted to £68.502. but was veduced by credits to £428. The 
total earnings amounted to £908,701. as compared with £851.485 
last year, being an improvement of £57,218, or 672 per cent. 
After making liberal provision for the general upkeep of the 
property. and providing a sum of £20,000 for the North Shore 
line. and £25.000 for the Ocean Street line, towards writing 
dewn the capital cost of the old cable plants, conduits, &c., 
also £25,000 for a similar purpose in connection with the old 
steam and cable rolling stock, not required since the introduc- 
tion of electrice working, the total expenditure on revenue 
account amounted to £727,947, as compared with 5665.085 for 
the previous vear, an increase of £62,864, or 9°45 per cent. The 
percertage of expenditure to receipts is 60°11 per cent., as com- 
pared with 78:11 per cent. last year. The net result, after 
providing for all working expenses and £131,795 interest on the 
capital invested, is a surplus of £48,961, as compared with 
455.969 last vear. 

PETERHEAD: Ellon Telephone Line.—-The construction of 
this line is now completed, and the service will be opened to 
the public in the course of a few days. 

PLYMOUTH: Vramway Criticism.—-At the last meeting of 
the Borough Council there was considerable criticism of the 
tramway undertaking. It is stated that the energy consump- 
tion per car-mile has unduly increased, and that the general 
maintenance of the svstem is not efficient. 

SOUTH SHIELDS: Electrical Engineers Accident.—The 
Tramways Committee recommend that the Electrical Engineer 
be paid his out-of-pocket: expenses, amounting to £75, incurred 
in consequence of injuries sustained by him in the course of his 
duties. | 

ST. HELENS: Fair Wages Dispute.—A dispute has arisen in 
connection with a tender of the British Insulated and Helsby 
Cables. Ltd.. for cables required by the Corporation. It is 
alleged that the company refuse to рау the standard rate of 
waves in the district to the joiners in their employ. 

SWANSEA: Proposed Electrical Exhibition.-—A committee has. 
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been appointed by the Electric Lighting Committee to consider 
the question of holding an electrical exhibition in Swansea during 
the current year. | | 
WARRINGTON: Local Government Board Inquiry.— Ап in- 
quiry has been held in reference to the application by the 
Corporation for sanction to borrow £40,140 for street widen- 
ings and improvements, and £3,071 for proposed boiler plant 
extensions at the electricity works. m 
WHITEFIELD: Lease of Tramways.—The Urban District 
Council give notice in the London Gazette that they intend to 


TENDERS INVITED AND 


ALDERSHOT.--Tenders are invited for the following :— 
Cable, bitumen, troughing, and insulators. Particulars from 
the Engineer, Electricity Works, Laburnum Read, Aldershot, 
and tenders to the Town Clerk by September 18th. 


AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of ‘Trade have received from the — Officer in 
Charge of the Australian Commonwealth Offices 1n Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c., relating to the 
following contracts open to tender. Tenders are to be 


delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3.000 subscribers’ telephones 
to the Postmaster-General's Department at Adelaide. l'endei 
forms and specifications can be obtained at the Commonwealth 
Ottices in London, 72 Victoria Street, N.W.. where also pre- 
liminary deposits on tenders may be made. Copies of the speci- 
fications may be inspected at the Commercial Inteligence Branch 
oí the Board of Trade, 73 Basinghall Street. К.С. 

The Melbourne Postmaster-General's Departinent invite ten- 
ders by €ctober 8th for eleven sections of branching system 
metallic circuit switchboard for central exchange, Melbourne; 
and by January 7th, 1908, for eleven sections of a common 
battery switchboard and 3,000 subscribers’ telephones for tele- 
phone exchange, Windsor. 

The Svdney Postal Department invite tenders for 60) tele- 
phones, 11 tons of 4CO-lb.-per-mile galvanised iren. wire, and 
1.600 white porcelain. insulators. 

AYR.— Ehe Town Council have decided to apply for a Pro- 
visional Order to enable them to extend their tramway system 
to the new race course. The estimated cost is £14,000. 

BRIGHTON.—-The Corporation invite tenders by September 
16th for various quantities of coal for the electricity works. 
Particulars from the Town Clerk. 

BUENOS AIRES.— The Review of the River Plate states that 
plans and conditions in connection with the calling for tenders 
for the construction of the Buenos Aires Municipal Under- 
ground Railway, which is to join up Plaza Mayo with Plaza 
Once, and extend to the Port, Retiro, and Plaza Constitucion, 
have been completed by the Municipal engineers. and for- 
warded to the Government. for distribution through the Foreign 
Ottice to Argentine Legations and Consulates abroad. They 
would recommend any readers interested in this matter to apply 
to the nearest Argentine Consulate for the needed particulars. 
The conditions are printed in various. languages, and are 
supposed to be advertised in European papers for a period 
of six months. 

CALCUTTA.—The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughtares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, Muni- 
cipal Office. 

CAPE TOWN.-—The Table Bay Harbour Board have under 
consideration the question of ordering a new electric travelling 
crane, 

CARDIFF UNION.—The Guardians invite tenders for pro- 
vision of telephones. necessary wiring, switchboard. &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. Particulars, &c., may be obtained from the Clerk, 
Union Cttices. Queen's Chambers, Cardiff, to whom tenders by 
September 14th. 

CHARTERS TOWERS (QUEENSLAND). The Australian 
Mining Standard reports that the scheme for lighting the 
Charters Towers Botanic Gardens with electricity has now been 
completed. There are alternative schemes one for carrying the 
mains underground, and the other for carrving the lines over- 
head on poles. It is proposed to have forty-four flame arc 
lamps. each of not less than 2.000 candle-power, distributed 
along the principai paths and over the area of the gardens. 
The lamps will have opal globes. and will be carried on steel 
o" wroucht-iron light tubular poles, 26 ft. above the ground. 
For the overhead system it will be necessary to have inter- 
mediate poles to carry the wires. [n addition to the arc lamps 
there will be about thirty-one incandescent lamps. It is con- 
sidered that with the number of arc lamps, aggregating 88.000 
candle-power at least, the grounds will be amply illuminated. 

COLCHESTER.—The Electricity Supply Committee recom- 
mend that six pairs of mechanical stokers be obtained at a cost 


of £1.017 15s. 


make a lease to the Salford Corporation of the tramways under 
their control and in their district. The lease will be for 20 
years at a yearly rental of £1,623 6s. 

WIGAN: Tramway Manager /tequired.—'The Town Council 
have under consideration the appointment of a tramways manager 
at a salary of £250. 

WORTHING: Proposed Tariff Feeduction.--The Electricity 
Committee recommend reductions in the charges for electricity 
supply. The present charge for private supply is sixpence per 
unit, and it is suggested that this should be reduced to 5d. 


PROSPECTIVE BUSINESS 


DUBLIN.— The Commissioners of National Education invite’ 
tenders for a complete electrical installation at ‘the new resi- 
dence, “Glasnevin,” including gas engines, producers, battery, 
wiring, &c. Full particulars can be cbtained at the oftice of 
the Engineers, Messrs. Tomlinson & Mills, 59 Fleet Street, 
Dublin, and tenders to the Secretary's otfice of National Educa- 
tion, Marlborough Street, Dublin, by September 13th. 


DUNDEE. New tenders are to be called for electric cables 
as detailed in ELECIRICAL ENGINEERING of August 25th, page 


549. 

EAST НАМ. -The Town Council аге іп receipt of a letter 
from the Local Government Board sanctioning the borrowing 
of £4.000 for cable extensions. 

EGYPT.—--The Journal Ojnetel of July 20th contains a notice 
inviting tenders for the supply and installation of the following 
electrical equipment for the Port of Alexandria :—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (3) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. ‘The estimated cost, and the condi- 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November lst. 

FINCHLEY.---The Council invite tenders for the supply of 
feeders, distributing mains, and other cables, network boxes, 
joint boxes, бє. General conditions, specification, and form of 
tender, &c., from Electricity Works, Squire’s Lane, Finchley 
(fee two guineas, returnable). Tenders to the Town Clerk by 
September 16th. 

HASTINGS.—-'Tl'enders are invited by September 17th for the 
supply during six months from November Ist, 1907, of best 
Welsh smokeless coal for the electricity works. The estimated 
quantity required will be from 1,000 to 1.260 tons, and tenders 
wil only be received for the following descriptions of coal: 
Nixon’s Navigation colliery screened, Nixon's Navigation washed 
nuts, Glasbrook Merthyr best Welsh smokeless unscreened large, 
Bwilfa No. 1 large smokeless. Forms of tender may be ob- 
tained from the Borough Electrical Engineer, and tenders to 
the Town Clerk. 

GRIMSBY.—The Local Government Board have sanctioned the 
borrowing by the Town Council of the sum of £1,964, repay- 
able in 18 years, for the purpose of the electricity undertaking. 

HULL.--The N.E.H. Co. invite tenders by September 18th, 
for an accumulator house and clock tower at the Albert Dock. 
Plans and specifications from Mr. William Bell, architect to 
the company, York. Duplicate plans at Paragon Station, Hull. 

JOHANNESBURG.— Tenders will shortly be invited, says the 
British and South African Export Gazette, for electrical 
machinery at an estimated cost of 5217.000. The plant will have 
a capacity of 1,000 kw., and tenders will be asked for cither one 
set of 1.000 kw. or two sets of 500 kw., and alternatively for 
reciprocating engines or turbines. 

LONDON: London County Council.—Tenders are invited by 
October 8th for three clectrically-driven boiler. feed pumps each 
of 9.000 gallons per hour capacity, for the tramways generating 
station at Greenwich. (See an ofhcial advertisement in our 
issue of August 2Sth.) 

Mr. Shurmur Sibthorp. 54 Norfolk Street, Strand, W.C., 
invites tenders for the complete electrification and equipment 
of a mono-rail race track. Deposit. of 10s., Mamm 

The Mersey Railway Company invite tenders for the supply 
of sundry electrical stores (15). collector shoes (11), and incan- 
descent lamps (17). Forms of tender from the Secretary, Mr. 
G. H. Langham, Worcester House, Walbrook, London, Е.С. 

LONGTON.--The Local Government Board has granted per- 
mission to the Town Council to raise a loan of £2.000 for electric 
lighting purposes for a period of seventeen vears only. 

LOURENCO MARQUES.—-Tenders wil] soon be invited in 
connection with electric cranes for the harbour extension works. 

MAIDSTONE, -Fenders are invited bv October 1st for the 
supply and erection of four electrical motors and centrifugal 
pumps, each capable of delivering 150 cubic feet of sewage 
through a total lift of about 314 ft., including friction, also 
three electrical. motors and centrifugal pumps, each capable 
of delivering 225 cubic feet of sewage ver minute through a 
total lift of about 21 ft., including friction. together with two 
motor-driven air ejectors, two travelling cranes, switchboard, 
starting switches, workshop fittings. and other appliances and 
connections, including a complete electric light installation, for 
the Corporation. Plans, &c., from Mr. G. R. Strachan. 


M.I.C.E., 9 Victoria Street, Westminster, London (fee three 
guineas, returnable), and tenders to the Town Clerk. | 

MALVERN.--The Urban District Council. has resolved t 
borrow £444 for electric lighting purposes. 

MANCHESTER.—The Tramways Committee invite tenders by 
September 17th, for the supply of hard-drawn trollev wire. 
Specifications and forms of tender from J. M. M. McElroy, 
General Manager, Tramways Department, 55 Piccadilly, Man- 
chester. 

NATAL.—It is stated that extensions to the Greytown Tele- 
phone Exchange, at an estimated cost of £5,500, are contem- 

lated. 3 
P NEATH (WALES).—The Main Colliery Co., Neath Abbey, 
near Neath, invite tenders by September 21st for sundry elec- 
* trical stores. Ж 

PORTRUSH, IRELAND.—The Urban Council have decided 
to advertise for tenders for the lighting of the town either by 
gas or electricity. The specifications have been prepared by 
Mr. John Woodside, Electrical Engineer, Delfast. 

PRETORIA.— Extensions to the municipal electric plant are 
contemplated. | 

REDDITCH.—The Electricity Supply Committee have de- 
cided to obtain 200 Osram lamps for street lighting purposes. 

SHEFFIELD.—The Electricity Committee have authorised 
the general manager to order electric cables to the extent of 
£24,000, at such times as the copper market is favourable for 
the purchase. 

SPAIN.—The Gaceta de Madrid of August 24th contains a 
notice stating that a concession for the construction of a tram- 
way in Madrid has been applied for by the Sociedad del Tranvia 
del Este de Madrid, and inviting other offers on terms more 
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favourable to the Government. "Tenders will be received by 
the Dirección. General de Obras Públicas, Madrid, up to Sep- 
tember 24th. 

SWEDEN.—The Commercial [Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment for the Government power station at Trollhattan, com- 
prising three electric 550-kilowatt direct-current generators; 
4,800 ampere hours capacity battery; four 11,000 kilovolt-am- 
peres three-phase generators; twelve transmitters of 5,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ‘‘Anbud a 
elektrisk utrustning for Statens kraftverk," should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September Ist, 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
dius abroad by the Swedish Government—such machinery 

eing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which are 
not manufactured in Sweden, and which will be required in the 
course of time. 

SWINTON and PENDLEBURY.—The Council invite tenders 
for house wiring upon the hire purchase system. Tenders, with 
full particulars of the terms proposed, and endorsed ** Tender 
for Wiring,” to be sent to “The Chairman of the Electricity 
Committee, Council Ottices, Swinton, Manchester.” not later 
than Saturday, September 28th, 1907. 


TENDERS RECEIVED AND ACCEPTED 


BIRMINGHAM.—The Birmingham Tame and Rea District 
Drainage Board have accepted the tender of Messrs. Johnson & 
Phillips, Ltd., forthe supplying and erection of mctors, pumps, 
high-tension switchgear, cables, &c. 

BOLTON.—The tender of Messrs. J. B. Scholes & Son, 
Astley Bridge, has been accepted tor the supply of coal to the 
electricity works for twelve months. 

DUNDEE.—The tender of the Brush Electrical Engineering 
Co. for car bodies and top covers, and of Messrs. Dick, Kerr 
& Co. for trucks and equipment for the cars required for the 
extension of the tramways to Downfield and Craig Pier, have 
been accepted. 

GRIMSBY.—A tender of Messrs. Johnson & Phillips, Ltd., 
for a two-years' supply of cables has been accepted. The price 
is £1,558, and the tender is the lowest of nine received. 

JOHANNESBURG.— Contracts have been placed with Messrs. 
Harris, Lee & Co. for insulating material, and with the A.E.G. 
Electrical Co. of South Africa, Ltd., for electric lamps. 

LONDON: Battersea,—The Borough Council has accepted the 
following tenders for feeder pillars and resistances required 
in connection with the scheme for the provision of additional 
feeders and distributors to the electric lighting system, approved 
ог on July 24th last :-—British. Insulated & Helsby Cables, 
Ltd., five feeder pillars, £25 each; Switchgear Co., Ltd., eight 
resistances, £146 16s. 

Hackney.—The Electric Lighting Committee have received 
18 tenders from seven firms for the supply of coal for the 
generating station. Six samples were selected for trial. Each 
sample was divided into three parts: one was sent to the 
analyst, one to the tenderer, and one kept at the works. Bulk 
samples were used in the ordinary running of the works and the 
results carefully noted. From these observations, together with 
the analyst's tests, and having regard to the prices quoted, the 
committee had decided to accept the tender of Kaye. Son & 
Co., for the supply of Pinxton nutty slack for six months from 
the Ist inst.. at 13s. 9d. per ton. and the tender of Phillips & 
Co., Ltd.. for the supply of 1.500 tons of West Hall nutty 
slack at 13s. 5d. per ton from the Ist inst. to December 515 
next, with the option of the Council, after the last-mentioned 
date, taking such a quantity of Mapperley nutty slack as may 
be required at 13s. sd. per ton. 

LETCHWORTH.—The first Garden City Co. have placed 
an order with Messrs. Johnson & Phillips, Ltd., for cables and 
troughing, &c., for extension to the existing network. 


MALVERN.—The tender of the British. Westinghouse Electric 
and Manufacturing Co. for a transformer for use in. connection 
with the electrically-driven sewage compressor at Link Mill, has 
been accepted. 

MANCHESTER.— After a lengthy discussion a tender of the 
British Westinghouse Electric and Manufacturing Co., Ltd., for 
a high-tension testing transformer has been accepted by the 
Manchester Corporation, in accordance with the recommendation 
of the Electricity Committee. 

OBAN.—The tender of Messrs. James Waldie & Sons, of 
Glasgow, for the supply of coal to the electricity department 
of the Town Council has been accepted. 

PORTSMOUTH DOCKYARD.--The Admiralty have accepted 
the tender of Messrs. Johnson & Phillips, Ltd., for supplying 
and laying feeder and distributor cables, boxes, &c., at the 
Reyal Naval Barracks. 

SHEFFIELD.—The Finance Consultative Committee have 
agreed with a proposal by the Electric Light Committee that a 
contract, conditional upon the sanction of the Local Government 
Board, be entered into with Messrs. Willans & Robinson, Ltd., 
of Rugby, for the supply of а 4.000 kw. turbo-generator for 
Neepsend power station, and that in view of the urgent neces- 
sity for the supply of the plant the Local Government Board 
be requested to sanction the ordering of the plant without 
waiting for the holding of a local inquiry into the matter. 

SOUTHAMPTON.—The Electricity Department have placed 
an order for the supply of 550 yards 1°0 sy. in., 1.200 yards 0'5 
sq. in., 300 yards 0°15 sq. in., Paterson's vulcanised bitumen 
cable, with Messrs. Johnson & Phillips. Ltd. 

WINDSOR CASTLE.—The tender of Messrs. Drake & Gorham 
has been accepted for the electric lighting of the servants’ quar- 
ters at Windsor Castle. The specification was drawn up by 
His Majesty's Office of Works. When this contract is com- 
pleted the whole of the Castle will be lit electrically, the current 
being taken from the Windsor Company. 

WORCESTER.—The recommendations of the Electricity 
Committee to put in hand the renewal of all positive plates in 
the storage battery at the Hylton Road station. and pay the 
whole cost (£346 10s.), instead of £150 on completion and 
£204 in 1908. and to accept a tender of £27 for the cost of 
labour, have been adopted. The tender of Messrs. Stokes Bros. 
for the extension of the Cross distributing station has been 
accepted. 


COMPANIES’ MEETINGS AND REPORTS 


BAKER STREET AND WATERLOO RAILWAY; GREAT 
NORTHERN, PICCADILLY AND BROMPTON RAILWAY ; 
AND CHARING CROSS, EUSTON AND HAMPSTEAD 
RAILWAY.—Our report of the meetings of the tube railway 
companies which are attlhated to the Underground Electric 
Railways Company of London will be found on page 394. 

BUENOS AIRES AND BELGRANO ELECTRIC TRAM- 
WAYS COMPANY. —-At an extraordinary general meeting, held 
on Tuesday at Winchester House, a resolution approving {һе 
completion of the purchase of the property on July Ist next, 


instead of .Juiv Ist, 1909. was considered. Mr. J. B. Concanon, 
who presided, said that it was not proposed to pay a dividend 
on the ordinary shares before the whole of the assets were 
distributed. The undertaking had been disposed of for a sum 
considerably in excess of the nominal capital, but as the first 
debentures were to be paid off at a premium of 15 per cent. and 
the second debentures at a premium of 5 per cent., the ordinary 
shareholders were put in the position of nominally losing a 
certain sum. After some discussion, the resolution approving 
the completion of the purchase of the property agreed to be sold 
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by contract, dated April 20th, 1907, made between the company 
and La Compagnie Générale de Tramways de Buenos Aires, on 
July Ist, 1908, notwithstanding that 12 calendar months’ notice 
of intention to complete the purchase on that date had not been 
given pursuant to Clause 9 of the said contract, was adopted 
with only one dissentient. 

CANADIAN GENERAL ELECTRIC CO.-At a s;ecial 
meeting in Canada on August 14th, the shareholders 
approved proposals of the directors to increase 
the company's capital by the creation of $2,000,000 
seven per cent. preferred stock, and $1,000,000 new 
common. In outlining the situation of the company. Mr. F. 
Nicholls said that the company had at present $5,000,000 of 
work in hand, and $5,000,000 of liquid assets; the profits of the 
last vear were over $800,0C0. 

ESCHER, WYSS & CO., ZURICH.—The report for the year 
ended March 5156 last states that all the branches of the 
works have been extremely busy, and refers to the close con- 
nection between the firm and the Felton & Guilleaume Lahmeyer- 
werke. The latter firm has now acquired nearly the whole of 
the shares of the company. 

LONDON GENERAL OMNIBUS CO.—Our report of the 
half-yearly meeting of this company will be found on page 395. 

MASCHINENFABRIK  OERLIKON.—Afíter writin off 
705.000 frances, a net profit of 364,000 francs is declared for the 
past year, and a 4 per cent. dividend will be paid. In the 
previous year 846.810 francs were written off, and the nett 
profit was 15.451 francs. 


the 


. MISCELLANEOUS BUSINESS NOTES 


AGENCIES.--We understand that Mr. F. H. Preece, ot 
27 Clement’s Lane, London, E.C., has been appointed represen- 
tative for London and the southern district for Messrs. 
Mavor & Coulson, Ltd., of Glasgow, manufacturers of dynamos, 
motors, and electrical plant. and contractors for complete 
electric light and power installations. Other agencies held by 
Mr. F. H. Preece include those of the Lentz Engine Co., and 
Messrs. Broom & Wade. 

We are informed that the United Electrical. Company of 
Budapest, who are members of the European Incandescent 
Lamp Manufacturers’ Syndicate, have placed the sole agency for 
the sale of their incandescent lamps with Messrs. G. Strauss 
and Co., Ltd., of 211 Upper Thames Street, including also their 
"Wolfram" metallic filament lamps—of which large stocks will 
be held in London. : 

AWARDS AT THE CHRISTCHURCH EXHIBITION.—The 
British Westinghouse Electric & Manufacturing Co., Ltd., are 
informed by their agents, Messrs. Turnbull & Jones, Ltd., 
Christchurch, New Zealand, that thev have been awarded at 
the Christchurch Exhibition one gold medal for the best 25 
b.h.p. gas engine in the show, and a second gold medal for 
the best general electrical exhibit. 

CHANGE OF ADDRESS.--The Electricity Supply Co. for 
Spain, Ltd., state that the registered offices are now at 88 
Leadenhall Street, E.G. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
A petition has been filed at Stockton-on-Tees of Andrew Matson, 
electrical engineer, of Stockton. 

The first meeting of creditors of Mr. W. A. Roderick, of 12 
Penmaen Street, Swansea, electrical engineer (traduig as W. А. 
Roderick and Co.), was held on Saturday before the Cardiff 
Othictal Receiver. Liabilities were returned as £277, and assets 
at £51. Failure was attributed to slackness of trade and few- 
ness of customers. It was stated that in consequence of a 
rumour of the uncertainty as to the sup»lv of electric power 
in the district few people could be induced to go to the expense 
necessary to enable them to obtain electric light power. 

PERSONAL. -Mr. J. G. Westlake has resigned his appoint- 
ment as shift engineer at the Battersea Central Station. 

Mr. W. B. ‘Turner has resigned his position as chief assistant 
engineer to the Wycombe (Borough) Electric Light & Power 
Co.. Ltd., having joined the staff of Mr. A. J. Fippard, 
consulting engineer, Victoria Street, Westminster. 

At a gathering of the staff of the Sheftield Electric Supply 
Department, on Thursday last, Mr. 5. E. Fedden presented 
to Mr. F. A. Dear, the chief correspondence clerk, a case of 
cutlery, on behalf of the staff, on the occasion of his forth- 
coming marriage. 

PRICE OF COPPER.—The price of copper yesterday was 
£l per ton (last week £74). 


APPOINTMENTS. 


The following appointments have been made by the Brush 
Electrical Engineering Co. :——Mr. W. L. Madgen has been 
appointed vice-chairman, Mr. B. Broadhurst and Mr. J. J. 
Steinitz joint general managers, and Mr. F. H. Hodson secretary 
and chief accountant. 

Mr. J. A. MceLay, assistant turbine sales manager of the 
British Westinghouse Electric and Manufacturing Co., Ltd., has 
been appointed agent in Great Britain of the Société Anonyme 
Westinghouse, Le Havre, for the Leblanc Condensing Apparatus. 
He wil take up Ins new duties at once at his London address, 
2 Norfolk Street, Strand. W.C. 


. MISCELLANEOUS CITY NOTES 


CHLORIDE ELECTRICAL STORAGE CO.—The report for 
the past year recommends a dividend of 10 per cent., with 
£5,000 put to reserve and £12,382 carried forward. 


NEW PUBLICATIONS 


“The New Matriculation Light.” By R. W. Stewart. 
don: University Tutorial Press, Ltd.) 2s. 6d. 


“The New Physics and its Evolution." By Lucien Poincaré. 
Authorised translation of ‘‘La Physique Moderne, son évolu- 


(Lon- 


tion." Vol. XC. of the International Science Series. Edited 
ру Е. Legge. (London: Kegan Paul, Trench, Trübner & Со.) 
s. 


RS 

Conviction of an American Telephone Company's Vice-Presi- 
dent.—Reuter reports that Mr. Louis Glass, vice-president of the 
Pacific States Telephone Company, has been sentenced to five 
years’ imprisonment for bribing a supervisor named Lonegan 


to vote against the granting of a concession to the home tele- 
phone company. 


New Wireless Station near Cork.—The Irish Board of Works 
Department, on behalf of the Government, is about to erect 
and equip, according to plans now prepared, a wireless telegraphy 
station at Cork-Beg, just inside the mouth of Cork Harbour, 
eleven miles from Midleton. When this station is completed, 
the old station at Rochespoint will be abolished. 


Railway Electrification in  Italy.— The Llektrotechnisrhe 
Anzeiger announces that the Italian State Railway authorities 
have decided upon the conversion of the main line from Milan 
to Secco from steam to electric traction. Competitive schemes 
of the Ganz and Westinghouse companies will be considered. 
By this line connection is made between Milan and the existing 
Valtellina electric railway. 


Illumination of Niagara Falls.— American telegrams give par- 
ticulars of the effective artistic illumination of these Falls by 
means of fifty searchlights having an aggregate candle-power 
ot 1.115.000.000. "The plant was constructed in order to attract 
visitors to the Falls at night. If the citizens of Niagara Falls 
approve of it, the apparatus will be purchased to be conducted 
as a municipal enterprise. 


Thefts from Halifax Electricity Works.—The local papers report 
that two labourers employed at the Halifax Corporation hiec- 
tricity Works were charged with thefts from the works on 
various dates within the last two months. The names of the 
accused were Sidney Watson (51) and Cornelius Burns (36), and 
they were charged with stealing quantities of brass and copper 
wire. Watson admitted his guilt, adding that he sold the old 
brass and copper to a brass finisher named Jesse Hepworth. 
He also said he managed to steal the brass and copper by 
getting the kev of the stores out of the "switch " room under 
the pretence that he and Burns, who was with him, were working 
overtime. Burns was his accomplice and shared the plunder. 
Watson was sent to gaol for a month. 


A British Calcium Carbide Factory.—We are able to pive some 
particulars of the new carbide of calcium factory which the 
recently formed company, entitled British Carbide Factories, 
Lid., propese establishing at Thornhill, Yorkshire. The factory 
in question is intended to make carbide of calcium, and will be 
equipped for utilising up to about 1,850 kw. Asit will have to 
compete with the carbide of calcium factories worked by water- 
power in Norway, and elsewhere, it is evident that it will be 
impossible for such a factory to pay a much higher rate for 
the power than is obtained on the Continent for electricity 
generated by water-power. In the opinion of the promoters, the 
only way to enable a power station in this country to supply 
energy at such a figure, without making a loss, is to take the 
Huctuating load, represented by the boilers, which are under 
steam, but the full output of which is not used continuously. 
and thus is partly lying latent: in other words, to fill up the 
valleys of the supply charts. Up to the present time, it has 
been held to be impossible to work an electro-chemical factory 
satisfactorily with power fluctuating in this manner, but experi- 
ments carried out at one of our water-driven factories have led 
to the construction of an electric furnace, which is claimed to 
give remarkably good results, even if the supply of energy 
varies in quantity from minute to minute. This system has 
been patented by Mr. Charles Bingham, and the Thornhill fac- 
{огу is being built to utilise it. The success of the undertaking 
will undoubtedly mean that a part, at any rate. of the electro- 
chemical industries which have migrated to the countries possess- 
ing important waterfalls, may be brought back to Great Britain. 
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SUMMARY 


. Tue following books are reviewed in this issue:— 
' Standard Polyphase Apparatus and Systems," by 
Maurice A. Oudin; ‘‘ The Distribution of Electrical 
Energy,” by John F. C. Snell; and ‘‘ A Pocket Book 
of Electric Lighting and Heating,’’ by S. F. Walker. 
(Page 429.) 


THE conditions of electric lighting in Germany were 
discussed in a paper prepared for the National Electric 
Light Association of America by Professor P. G. 
KLINGENBERG, of Berlin. The author considers that 
200 volts should still be used for lighting purposes, in 
spite of the contrary opinion of many German engineers 
who favour 110 volts. (Page 430.) * 


Tue Portsmouth Municipal Telephone accounts for 
the year ended March 31st, 1907, show a gross profit 
of £3,717, and ʻa net profit of £158, after paying 
capital charges. In granting the last loan for exten- 
sions the Local Government Board insisted upon 40 
per cent. of the amount assigned to additional switch- 
board and substation equipment and to additional 
subscribers’ instruments being repaid from revenue 
within three years, as, in the event of the Post Oftice 
purchasing the undertaking, the Board estimated that 
they would not pay more than 60 per cent. of the 
total cost of this apparatus. At the conclusion of the 
financial year there were 2,044 subscribers’ lines, and 
519 extensions and other lines, ccmpared with 1,961 
and 537 & year previously. (Page 431.) 


DETaiLS of that portion of the new Australian Tariff 
which relates to the electrical engineering and allied 
industries are published in this issue. The duties are, 
in general, higher than formerly, but in most cases sub- 
Stantial preferenee is given to articles of British origin. 
The duty upon electrical machinery, including dynamos 
and mctors up to 500 h.p., is 30 per cent. from abroad, 
and 25 per cent. from this country, and for some other 
classes of electrical machinery, 174 per cent. and 124 
per cent. respectively. Articles specified as electrical 
materials, including batteries, cables. transformers, and 
a variety of other apparatus, are admitted free if from 
this country, but are charged 5 per cent. if of foreign 
origin. It is worthy of note that incandescent gas 
mantles are charged at a higher rate than electric 
lamps. (Page 432.) 

Tug new Patent Act, which will come into force on 
January Ist, 1908, has been issued by the Government 
Printers, and we publish its main contents at some 


length. A new class of patents, '' Patents of Addi- 
tion,’’ is established, enabling the inventor to patent 


improvements on inventions he has already patented, 
on payment merely of the initial fees on the new 
patents, and relieving him from the additional renewal 
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fees on the supplementary patents; if he desires to 
profit by this, however, he must agree to the supple- 
mentary patents expiring at the same date as the main 
patent. The obtaining of licences under a patent com- 
pulsorily is facilitated, if the patentee does not satisfy 
the reasonable requirements of the public; and & patent 
may be revoked if it is not adequately worked in the 
United Kingdom within four years of the date of the 
patent. Patentees who have already offended in the 
latter respect are given until August 28th, 1908, to 
amend their ways. In other respects, defects in the 
Patent Act of 1902 are removed. (Page 434.) 


THE annual report of the Postmaster-General gives 
figures of the increase in the telegraph service of 
the Post Office, and reports considerable progress in the 
construction of underground lines. The section on 
wireless telegraphy is mainly devoted to questions con- 
cerning the radiotelegraphic convention. The working of 
the Tobermory-Loch Boisdale and Hunstanton-Skegness 
systems appears satisfactory. A great deal of activity 
is reported in the extensions of the Post Office telephone 
System, and reference is made to the new scheme of 
charges in which the main feature is the abolition of 
the ''unlimited service '" rate. The Postmaster- 
General deplores the difficulty in obtaining way-leaves, 
which stands greatly in the way of giving an efficient 
service. (Page 437.) 


A FULL description is given this week of a water-power 
station, which has been recently established not far from 
Engelberg, principally for the supply of lighting and 
power in Lucerne. A fall of about 1,000 ft. is avail- 
able, and three main sets of 2,000 h.p. are installed. 
The alternators are arranged to run either as three- 
phase or single-phase, for the power or lighting services 
respectively. The switchgear, which includes oil- 
switches on both ‘the 6,000 volt and 27,000 volt sides of 
the step-up transformers, is very complete. Cellular 
construction is used throughout, with bare bus-bars, 
supported on insulators. (Page 439.) 


THE White Star liner, '' Adriatic," has a gymnasium 
with a number of motor-driven appliances, a radiant 
heat bath, and there are many other applications of 
electricity. Its generating plant consists of five 75 
kw. sets, there are over 3,000 lamps, and about 50 
motors of various sizes. (Page 447.) 


THREE 50-ton overhead electric travelling cranes, 
which have recently been supplied by Messrs. AP- 
PLEBY’S, LtTp., to Messrs. Yarrow & Co.’s new ship- 
building yard, at Scotstown, on the Clyde, are de- 
scribed in a short illustrated article. (Page 449.) 


THE development of electricity in the mining in- 
dustry was the subject of a paper recently read by 
D. SELBy-BicGE before the South Wales Institute of 
Engineers. The author sketches some of the early 
mining installations of this country, and gives a de- 
scription of the electrical winding plant at the Mattias 
STINNES COLLIERY in Westphalia. (Page 450.) 


SoME new electrical accessories recently introduced 
by Messrs. A. P. LUNDBERG AND Sons are described 
in a short article. (Page 452.) 


A JUNCTION-BOX for metallically-sheathed electric cable 
is the subject of a recent patent by W. T. HENLEY'S 
TELEGRAPH WorKS Company, Ltp., and W. Н. NIcHOLs. 
The arrangement shown is well designed mechanically, 
and ensures a good electrical contact with tke 
sheathing. (Page 452.) 

Охрев '' Electrochemistry and Electrometallurgy ” 
is described a method of obtaining high temperatures 
by the progressive heating of oxides, devised by Sax- 
LATWALLA, and an arrangement due to Lorenz for 
determining the melting point of metals. A method 
is also given which has been patented in France for 
preparing electrodes from fused iron oxide. Other sub- 
jects treated are the passivity of magnesium and the 
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manufacture and properties of Acheson graphite. 
(Page 453.) 

Омрев '' Electrical Science ’’ will be found notes on 
the rays of positive electricity occurring in vacuum tubes, 
and on an error, suggested on electrical grounds, in 
the atomic weight of nickel. In a paper abstracted 
in the Continental Section Rrirr describes a new 
selenium cell for telephone transmission. (Page 454.) 

THE question of dimensional tolerances to be allowed 
in standard screw threads, and the design of limit 
gauges for the measurement of the same, is the sub- 
ject of the last report (No. 38) issued by the Engineer- 
ing Standards Committee. (Page 455.) 

A NUMBER of interesting patent specifications upon 
the subject of metallic filaments were among those pub- 
lished by the Patent Oftice last Thursday. Three are 
owned by the British Tuomson-Hovuston Co., the most 
important being one which discloses a method whereby 
the resistance of the ordinary tantalum filament may 
be increased nearly 400 per cent. A specification by 
A. ScHERBIUS deals with the design of polyphase com- 
mutator machines, and Н. F. Joru is the author cf a 
specification which explains a method of increasing the 
circulation of the electrolyte in storage cells. A 
design of junction box which ensures the effective 
earthing of the cables entering therein is given by W. 
T. HENLEv's TELEGRAPH Works COMPANY, LTD., in a 
specification published in full on page 452. E. J. 
Murpny & KELVIN & JAMES Waite, Ltp., have patented 
various improvements in their electrostatic voltmeter; 
J. E. NoEGGERATH is the patentee of a construction for 
unipolar dynamos; and B. G. Lamme has protected a 
system for controlling the characteristic of series- 
wound single-phase commutator motors. (Page 456.) 

Locat NorrEs, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business and other 
notes, Companies’ Meetings and Reports, and our 
Stock and Share List, will be found on pages 457—462. 


CONSIDERABLE dissatisfaction has been expressed with 
the issue last month of the draft Home Office regula- 
tions relating to the use of electrical power in factories. 
Issued in the one month of the year in which all busi- 
ness matters are shelved which do not on the face of 
them demand immediate attention, they had in many 
cases been put on one side; and now that they are 
being taken up again at the close of the summer holiday 
season, it is found that the time by which objections 
are to be lodged is far too short for proper considera- 
tion being given to the matter. It is but natural that 
those interested in the electric power industry should 
regard with resentment an attempt to saddle them 
with a new code of regulations, more especially as the 
gas power and steam power with which they have to 
compete have had no special regulations devoted to 
them by the Home Office. When a set of regulations 
of this nature for the use of electricity in factories was 
drafted in 1904, and subsequently allowed to be dropped 
without being followed by the inquiry or conference 
that was to have taken place with regard to them, it 
was hoped that the matter would not be taken up 
afresh; but the issue without previous warning at this 
time of the year of another set of draft regulations, 
with an announcement that objections must be lodged 
within 40 days, has given rise to serious representa- 
tions on the matter being made to the Home Office, 
with the result that the time for receiving '' objec- 
tions " has now been extended to the end of October. 


. We are in a position to state that a number of objec- 
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tions have already been sent in, but the question is one 
on which some joint action should be taken by the 
power companies, supply companies, and manufac- 
turers; and therefore something more must be done 
than the making of individual suggestions for emenda- 
tion of the draft rules in matters ọf detail. It has first 
to be shown why the regulations are needed at all; and 
to what extent electrical power can be regarded as more 
dangerous than other methods of machine driving 
which are free from such encumbrances. Secondly, 
there can be no doubt that the majority of cases in 
which electric power is employed are sufficiently 
protected by Part A of the Board of Trade Regu- 
lations, which are issued for the very purpose of 
"Securing the Safety of the Public." These аге 
amply sufficient whenever electric power is supplied 
at low or medium pressure, and, in fact, the rules for 
medium pressure connections embodied in the present 
code of the Board of Trade are quite precise as to 
the safety precautions to be taken. On the other 
hand, some supervision may perhaps be necessary 
where the factory generates its own electrical energy, 
and is therefore outside the scope of the Board of Trade 
Regulations, which apply only to supply from generat- 
ing stations with statutory powers, and also when the 
energy is delivered to the consumer at high or extra 
high pressure. In such instances, however, an elec- 


trical engineer is practically essential on the staff, and | 


it would be far more reasonable to introduce a system 
under which this individual had to possess a certificate 
of efficiency than to issue a code of regulations to be 
enforced by local factory inspectors, whose technical 
knowledge of electrical engineering is in most cases 
far less than that of the engineers who would have to 
submit to their decisions. 
EEE eee 


THE possibility of a serious situation raised by the 
demands of the Amalgamated Society of Railway Ser- 
vants is not by any means confined to the main line 
steam railways of this country, but affects also the 
underground electric railways of London. The main 
points of the programme of ‘‘ reforms ’’ as regards 
working hours of railway servants include the institu- 
tion of a standard eight hours working day for '' all 
men concerned in the movement of vehicles in traffic,’’ 
and the list specifically mentions not only motormen 
but even conductors and gatemen, the latter of whose 
work consists of little more arduous than calling out 
the names of stations and opening doors or gates 
periodically. It is perhaps needless to remark that an 
eight hours working day does not necessarily prohibit 
a man performing the functions for which he is paid 
for more than еі hours at a stretch, but has simply 
the effect of bringing an overtime rate of pay into 
action at the end of this period. Another demand is 
that the system of working with only one man in a 
motor-cab be abolished in electric railways. The 
elaborate precautions taken to ensure safety with the 
one-man method of working, including the ‘‘ dead 
man's handle," and the automatic train-stop devices 
fulfilling the exacting requirements of the Board of 
Trade, are well known. In steam traction the circum- 
stances are different; not only are these safety devices 
absent. but there is ample work for two, if not three, 
men to handle a locomotive. In the case of electric 
trains, however, no defence of the demand for an addi- 
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tional man to do nothing while the driver drives can 
be reasonably urged. Such demands as these will cer- 
tainly alienate the sympathy of the electrical engineers 


for the men’s cause. 
eR ee 


WE publish at considerable length elsewhere in this 
issue the main contents of the new Patent Act, passed 


last month, which will come into force at the beginning 
of next year. Apart from the amendments which the 


Act itself may introduce in patent law and procedure, 
it will be particularly welcome to the industrial world 
because it gives in one white-book a complete account 
of the law of the land as regards patents, and repeals 
practically the whole of the preceding Acts on the 
subject. It is no longer necessary to compare the 
'* principal ’’ Act of 1883 with the subsequent amending 
Acts passed since that date when desirous of investigat- 
ing some point of patent law, for the whole is now to be 
read in one volume, which may be bought of the Gov- 
ernment publishers, or through any bookseller, for the 
modest sum of 534. In discussing the alterations in 
patent law, however, there are other matters than mere 
convenience. The Patents and Designs Act, 1907, 
embodies some important changes, notably in the law 
with regard to the issue of compulsory licences. If a 
patentee could refuse to grant licences to others for 
manufacturing the articles described in his patent, 
cases ‘could arise in which the trade of the country. 
could be severely prejudiced. Let us take an extreme 
case as an example. Suppose a British steam-engine 
maker had discovered and patented an improvement in 
steam engines which could be introduced in any engine 
and enormously improve its efficiency. He would 
naturally be inclined to work the invention himself 
in this country, and fit it only on his own engines, in 
order that he might derive a monopoly of engine- 
building, and make the largest possible profit out of 
his invention, even if he were not in a position to keep 
pace with the demand. Owing to the tariffs in foreign 
countries, however, combined with the fact that he 
could obtain suflicient home orders to fill his works, 
he would naturally prefer to grant licences under the 
foreign patents, and would select the largest manufac- 
turers as licensees, in order that he might draw the 
largest possible amount in royalties. Thus other 
countries would be able to turn out the improved 
engine at a faster rate than they would be made in 
England, and every foreign industry emplcying steam 
power would be benefited to a greater extent than 
the corresponding industry at home, and would outsell 
us in опг own open markets. If the inventor were a large 
foreign manufacturer and not a British subject, he 
could make matters still worse for us by refusing to 
grant licences at all, and thus procure for his firm the 
Whole British engine trade. The case is an extreme 
one, but it is by no means inconceivable, and, in fact, 
manufacturing chemists will assert that something 
analogous has occurred in а branch of their industry. 
Hitherto a method of procedure has existed by which 
owners of patents could be compelled to grant licences, 
but the legal machinery was apparently so complicated 
that. it had become practically a dead letter. The 
new Aet should reetify this. Under it, any person 
interested may present a petition to the Board of 
Trade, alleging ‘‘ that the reasonable requirements of 
the publie with respect to a patented invention have 
not been satisfied,” and praying for the grant of a 
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compulsory licence, or, failing that, the revocation of 
the patent. If the Board of Trade find that there is 
a prima facie case, they must refer the matter to the 
High Court, whose decision will be final. Moreover, 
under the Act there is little possibility for the inventor 
to evade the spirit of the law while eomplying with the 
letter, for '' the reasonable requirements of the public "' 
are defined in the broadest possible way, which will 
leave the Judge unfettered in deciding the case entirely 
on its merits. The Act states :— 


For the purposes of this section the reasonable requirements 
of the public shall not be deemed to have been satisfied : (a) if 
by reason of the default of the patentee to manufacture to an 
adequate extent and supply on reasonable terms the patented 
article, or any parts thereot which are necessary for its efficient 
working, or to carry on the patented process to an adequate 
extent, or to grant licences on reasonable terms, any existing 
trade or industry, or the establishment of any new trade or 
industry in the United Kingdom is untairly prejudiced, or the 
demand for the patented article or the article produced by the 
patented process is not reasonably met; or (5) if any trade or 
industry in the United Kingdom is unfairly prejudiced by the 
ccnditions attached by the patentee before or after the passing 
of this Act to the purchase, hire, or use of the patented article, 
or to the using or working of the patented process. 


In the case of an article or process worked ‘‘ exclu- 
sively or mainly " outside the United Kingdom, for 
four years after the date of the patent, the patent may 
be revoked on the application of апу person,” unless 
good cause can be shown for this neglect, and there is 
no need to apply for a compulsory licence. The’ deci- 
sion rests with the Comptroller, and an appeal from his 
decision may be made to the High Court, whose 
decision again is final. This is doubtless an excellent 
thing, and the only fault that can be found with it is 
that everybody's business is nobody's business, and 
that there is always difficulty in finding a single person 
who will risk incurring heavy legal costs in the interests 
of the whole community. On the other hand, if the 
patent were to becoine automatically void, if not worked 
in this country during the prescribed period, the defini- 
tion of what was implied by manufacturing the article 
or carrying on the process would have to be more 
definite, and there would be more likelihood of its 
being evaded by formal compliance with the law than 
if the interpretation is left to the diseretion of the 
Comptroller and Judge on a broad basis. In foreign 
countries where such a law is in force it has easily been 
evaded in this way, and we trust that here we may be 
more successful. Another novelty in the Aet is the 
introduction of '' patents of addition," which will be 
exempt from renewal fees if the patentee is content 
to let them expire contemporanecusly with his main 
patent. It is doubtful, however, whether much advan- 
tage will be taken of this, except by the '' poor" 
inventor, for it is proverbial in the history of invention 
that the greatest profit is usuully derived from the 
detail patents filed after the main patent has run scme 
years, and probably the large body of patentees will 
prefer to pay the extra renewal fees, in order to benefit 
by the longer life, unless the improvements in question 
follow very rapidly on the main invention. The specu- 
lative element that this consideration introduces in 
patent precedure is interesting, however. Among 
minor innovations is the extension of the seareh for 
anticipations that is made by the Patent Office 
before granting a patent, so that it will now extend to 
all patents applied for before the application for the 
patent under eonsideraticn, instead of only to those 
whose specifications had already been published. This 
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certainly is more rational, but the search by the Patent. 
Office still remains a partial one, as it extends to 
British patents only, and neither to foreign patents nor 
to other publications. In consequence, the issue of a 
patent will be almost as far as ever from being a certifi- 
cate of validity, and m addition to having to pay for this 
search willy-nilly the patentee may have his patent 
specification weakened by the compulsory reference to 
prior specifications, which informs his trade rivals 
exactly how nearly they may imitate the invention he 
has disclosed in his patent, without infringing it. We 
think it not improbable that this part of the Act may 
undergo further revision after & few years' trial, but 
in the meantime we have little doubt that the general 
effect of the new Patent Act will be beneficial to the 
industries that are dependent on inventive genius for 
their eontinued prosperity. 


REVIEWS OF BOOKS 


Standard Polyphase Apparatus and Systems. By 
Maurice А. Oudin. Fifth Edition. 361 pp. 
72 in. x O4 in. 207 illustrations. (London: 
Sampson Low, Marston & Co.) 12s. 6d. 


Тнкоосноот the pages of this, the fifth edition of 
Oudin's well-known book on ''Standard Polyphase 
Apparatus and Systeuis," one finds evidence of the 
care with which the author has undertaken its revision. 
The book is now well up-to-date, as instances of which 
may be mentioned the sections that are devoted to 
single-phase commutator motors, mercury rectifiers, 
motor converters, and automatic voltage regulators, 
and to varicus other recent developments. 

The relative advantages and disadvantages of direct 
connected exciters for polyphase generators are dealt 
with on pp. 27, 50 and 51, and it is clearly pointed 
out that with direct connected exciters the voltage 
regulation will be very inferior unless the prime movers 
speed regulation is exceptionally close. То the failure 
to realise this point may be ascribed the exceedingly 
poor regulation in many otherwise well-designed elec- 
tric lighting stations. Some recent measurements on 
certain lighting supply circuits in London shewed that 
on circuits not very remote from the generating sta- 
tion, practically every day the voltage by midnight is 
over 10 per cent. higher than the vcltage at 8 o'clock 
in the evening. Regulation quite as unsatisfactory as 
this is quite common on the circuits of many of the 
electric supply stations in London. 

In deseribing generators provided with devices for 
automatic control of their voltage, the author states 
that for all modern constructions these arrangements 
have been virtually abandoned, particularly їп view 
of the very perfect results that have been achieved by 
methods that depend for their operation upon the con- 
trol of the circuit voltage by means of voltage regu- 
lators. The author lays considerable emphasis uper 
the benefits to be derived by the use of automatic regu- 
lators, such as the Tirrill, and is of the opinion that 
it is on some such lines that the question of voltage 
regulation of supply circuits should be dealt with. 
Where automatic regulators are employed. it becomes 
practicable to have generators which, although pos- 
sessing comparatively poor inherent regulation, have 
better properties in other respects. For instance, 
it is pointed out that in alternator designs. various 
other desirable attributes, such as high efficieney at 
light loads, are sacrificed in the interests of close 
inherent regulation, and the machine is also much 
more expensive than would be the case were wider 
voltage variation permissible, such as is possible when 
external automatic regulation is employed. 
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In most instances the author has exercised the 
greatest of care in his use of terms, but on pp. 31 
and 56, and elsewhere, it is disappointing to see the 
term ** commercial efficiency °’ employed. It was 
well enough in the earlier days to distinguish between 
so-called '' electrical’? and ‘‘ commercial `` efficiencies, 
but these terms have, we belicve, now outlived their 
usefulness. 

Two instances of inductor alternators are carefully 
described and illustrated at p. 33, but we are of 
opinion that the author does not lay sutficient stress 
on the disadvantages of the inductor type, and we 
should be pleased to see these deseriptions omitted 
from future editions. 

The author fixes at 18,000 volts the limiting pressure 
ior which large alternating-current generators should 
be designed. Beyond this voltage, step-up trans- 
formers should be employed. In our opinion 12,000 
to 15,000 volts is a preferable limit. On p. 45, in re- 
ferring to the operation of polyphase alternators with 
unequal loads on the various phases, the author states 
_ that ‘‘ where the load is unbalanced the voltage of the 
more heavily loaded phases will be lower than that of 
the lightly-loaded phases.’’ We are of opinion that this 
would rarely be the case. In various tests of thi: 
kind our experience has been that when one phase 
of a three-phase generator is loaded and the other 
two phases are unloaded, the terminal voltage of the 
loaded phase will be intermediate between that of the 
two other phases. 

In dealing with regulation, the author states that 
the inherent regulation has been defined in four or 
five different ways, “but that the now ccmmonly 
accepted definition is the percentage rise of the voltage 
when full non-inductive load is thrown off, the generator 
speed and the field excitation remaining constant.” 
We are glad that the author has emphasised this, the 
preferable definition, as we still find that misunder- 
standings upon this point are prevalent. 

From the text and illustraticns it is evident that the 
employment of belt driving, as contrasted with direct 
connection, is still much more prevalent in America 
than in other countries. A section is devoted to turbo- 
driven alternators, and a number of modern types are 
illustrated. It may be mentioned in passing that in 
such a design as that illustrated on p. 80 the end con- 
nections are utterly inadequately supported, and were 
such a machine subjected to an abrupt short-circuit, 
or were it not carefully synchronised when thrown into 
parallel, the end connections would inevitably be sub- 
jected to serious injury. It is inconceivable how the 
engineers in charge of the designing departments of 
large and presumably experienced manufacturing com- 
panies can continue to send out designs in which this 
consideration is utterly overlooked. We think that 
the author should have laid more stress cn the in- 
feriority of bi-polar designs for turbo-alternators. Such 


maehines are generally "fully as expensive, and of dis-' 


tinetly inferior quality to 4-pole alternators for the 
same output and pericdicity, but of halt the speed. 

One is reluctant to be too critical of a book of such 
thcroughly excellent quality. and yet. on pp. 99 and 
117. it is exasperating to find fully half a page devoted 
to a statement of the efheiencies and power factors 
at various loads, of a 175 h.p. induction motor, with 
respect to which not the slightest information as to 
voltage, periodicity, or speed are given. l'ailing these 
further data no possible interest w Shatsoever can attach 
to the figures given. While instances of tie sort 
of superficiality | and incompleteness are exceedingly 
rare in the present volume, they are characteristic of 
a very deplorable tendeney in the majority of tech- 
nical books nowadays being published. 

In the section dealing with single-phase motors, the 
faults of the commutator-less induction tvpe are fairly 
well emphasised, and at the conclusion of the descrip- 
tion of a number of representative single-phase com- 


mutator motors we find the following statement, with 
the conclusion of which we heartily agree: '' Motors of 
all types operate best on circuits of low frequency, and 
in most installations the current supply is at 25 cycles. 
For very large motors the use of still lower frequency 
makes it easier to secure a good design, and it has 
in some cases been proposed to go as low as 12:5 
cycles. In fact, the lower the frequency the better 
will be the possible performance, and the less the cost 
of a motor of given capacity, a condition which reaches 
its obvious limit with a current supply at zero fre- 
quency, in other words, with direct current.'' 

We were particularly interested in the chapter dealing 
with transformers. It comprises a thoroughly readable 
description of the various types, and allocates clearly 
the field of each. Interesting information is given with 
relation to the amount of air required for air blast trans- 
formers, and the general subject of transformer oil is 
well handled. It appears that, at this very late date, 
three-phase transformers are only just commencing to 
find favour in America, the practice of using three 
single-phase transtormers having continued to be gen- 
eral until very, recently. 

On line 10 of p. 182 the word '' volts " has inad- 
vertently been substituted for '' watts." In the rather 
long chapter on rctary converters, all the various phe- 
nomena come in for criticism, but we are distinctly 
of the opinion that altogether insufficient emphasis has 
been laid upon the shorteomings of this class of ma- 
chine. What with difficulties associated with the fixed 
voltage ratio, with the voltage regulation, and with 
compounding when resort is made to it for improving 
the voltage regulation, and what with the inferior 
power factor at other than one particular load, together 
with difficulties associated with the starting ‘of rotary 
converters, and with their hunting during normal run- 
ning, we have always been, and still are, of the opinion 
that motor generators are in far the greater number 
of cases the sounder proposition. We are glad to note 
that the author lays stress upon the frequency limita- 
tions to good designs for rotary converters. Thus, from 
p 215 we would quote the following :— 

'' The general statement may be made that for fre- 
quencies over 35 to 40 cycles it is more difficult to 
m converters for high voltage than for low voltage— 

, for, say, 600 volts, than for 100 to 200 volts—but 
in such а difficult problem to wind a converter of 
less than 35 evcles for the higher voltage.’ 

In the following chapter the ordinary motcr gener- 
ator, the motor converter, the synchronous rectifier, 
aud the mercury rectifier, are all dealt with, although 
at inconsiderable length. The concluding chapters, 
dealing respectively with switehboards and station 
equipment, lightning protection and line construction, 
two-phase and three- phase systems, choice of fre- 
quency and ealculation of transmission lines, should all 
be found very useful for study and reference. 

We can heartily recommend this book, not only to 
students, but to practising engineers. The entire ab- 
sence of mathematical treatment is, in our opinicn, а 
distinct recommendation for a book of this character. 


_——————— 


The Distribution of Electrical Energy. By John F. 


C. Snell. 368 pp. 91 in. x 6 in. 169 illustra- 
tions. (Sunderland: Thos. Reed & Co., Ltd. 
London: паркт, Marshall & Co., E. & Е. N. 


Spon.) 18s. net. 


Undoubtedly the most valuable feature in Mr. J. F. 
C. Snell's bcok is the compilation of practical notes 
with regard to the laying of cable networks. Not only 
has he been able to draw on his own prolonged 
experience in obtaining material for these, but he has 
also been greatly assisted by the British Insulated & 
Helsby Cables, Ltd., and Callender’s Cable and Con- 
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struction Co., Ltd. The latter firm, for instance, has 
permitted Mr. Snell to publish the instructions they 
have drawn up for the guidance of their resident en- 
gineers, and a copy is also given of the instructions for 
jointing recently issued by the British Insulated 
Co. 

In dealing with overhead work, the author has 
wisely borrowed freely from reports and Papers on 
American practice. This chapter is a very readable 
one, but the figures and data are not always presented 
as explicitly as might be desired. Two tables to show 
the relative eost of overhead and underground trans- 
missions ‘‘include the cost of substantial pole con- 
struction, copper or aluminium conductors, and, where 
necessary, static transformers at both ends,” but no 
indication is given as to which lines in the table refer 
to copper and which to aluminium, it is not stated 
whether the lines in question are constructed with 
wooden, tubular iron, or lattiee poles, nor on what 
system the cables are laid. Then again, we are told 
that, while aluminium may be more economical than 
copper for overhead wires, for cables, owing to the 
cost of insulating them, it cculd not compete with 
copper until the latter metal costs £100 per ton, but 
as this figure must be different for every. voltage, and 
the voltage is not stated, it is of little value. 

The introductory ehapter also requires some revisicn, 
and oecasional inconsistencies апа bad arrangement 
of the subject matter appear elsewhere in the book. 
The general quality of the work is so exeellent that the 
numerous small defects we have menticned stand out 
boldly in contrast—so boldly, in fact, that we have 
no doubt that Mr. Snell will remove every one of them 
when revising his book fcr its second edition. The 
publishers may ace find this an occasion for re-examin- 
ing their portion of the work, for the appearance of the 
volume is spoilt by the poorly-finished illustrations and 
a common binding quite unsuitable for an eighteen- 


shilling book. 
——— —— Áfp————— 


A Pocket Book of Electric Lighting and Heating. By S. F. 
Walker. 438 pp. 6} in. by 4} in. 207 illustrations. 
(London: Crosby, Lockwood & Co.) 7s. 64. 


Ix the preface to this. the latest addition to the numerous 
family of pocket books professing to be of aid to the electrical 
engineer in his daily toil, the author remarks that he makes no 
claim to originality for any portion of the matter presented. 
but that in respect to the arrangement of the contents of the 
volume practical utility has been his greatest aim, and he has 
not hesitated to depart trom the beaten track followed by other 
compilers of pocket books. Out of 416 pages, fully 350 are 
devoted to descriptions of machinery and apparatus, such as 
are given in the trade literature published by leading manufac- 
turers. This descriptive material is classified in a very thorough 
manner. one sub-section being given to each separate class of 
machinery or accessories. For the more important sub-sections 
an explanatory introduction is given, and in general the quality 
of this theoretical matter is good and quite up-to-date. The 
table of contents is both copious and detailed, the apparatus in 
each sub-section being grouped under the name of the manu- 
facturer, hence it is a matter of but a few seconds to look up 
any particular article. IHustrations, diagrams, and tables 
throughout the volume are plentiful and well chosen with a view 
to utility, while an exhaustive index assists in making the book 
essentially one for rapid reference purposes. 

Having said this much in praise of the work as one of the 
"condensed catalogue" variety, it is much to be regretted that 
similar praise cannot be given to the first short section dealing 
with electrical units. On page 8 we are told that the B.Th.U. 
is equal to 1758 atts; we presume the author is thinking of 
watt-minutes. But this is not the only case where power is 
confused with energy; on page 20 it is twice stated that the 


е 


s . ‚( 
energy in Ар. is equal to xn? and on the same page we 
; 


‘ 
are informed that the heat measured in B.Th.U. is equal to 
ExC 
17:58 
to be observed in this section, which. taken with the preceding 
errors, form a most unnecessary blemish upon a book that in 
all other respects deserves nothing but commendation. 


. There are other loose statements of a similar character 


ELECTRIC LIGHTING IN GERMANY 


NE of the papers prepared for the National Electric Light 

Association, but received too late for the recent Washington 
meeting, was by Professor P. G. Klingenberg, of Berlin, upon 
the conditions obtaining in Germany in respect to electric light- 
ing, The Electrica! World of New York gives the following 
abstract ot the paper :— 

it has become quite. general to divide the annual cost of the 
generation of electricity into. constant expense and variable ex- 
pense. Оп this basis the constant expense with modern steam 
central stations of average size 15 between £4 and £6 105. per kw. 
per year, The variable expense is betwen Odd. and 07754. per 
kw.-hour. From these figures the author shows that the extra 
cost per kw.-hour incurred through an increase in consumption, 
the capacity of the plant remaining the same, is very slight. 
The tendency of consumers on the other hand is to reduce their 
expense for lighting by burning lamps as little as possible. On 
this account central stations have charged special rates to long 
consumers by introducing tariffs with a certain fixed rate of 
charge calculated on the maximum power demanded and ап 
additional price рег kw.-hour shown on the meter. A normal 
charge is made tor electricity during the time of greatest con- 
sumption, but at other times the price is very much lower. An 
advantage resulting fron: this system is that the motor load 
and the lamp load do not overlap to the same extent as they do 
where the sinvle tariff or a maximum tariff is 1n use. 

The author then considers the influence of potential on electric 
hghting. Contrary to American practice. preference. has been 
given on the Continent to a circuit pressure of 2 x 220 volts, 
on the assumption that a loss of 10 per cent. to 12 per cent. in 
the economy ot. high-tension carbon filament lamps is more than 
balanced by a saving in interest and depreciation in the net. 
work. A reasonable tariff and low initial expenditure with the 
accompanying lew rates lead to a general introduction of elec- 
tricity and help to overcome the conipetition of gas. The price 
of electricity is, however, still higher than that of gas, and 
were it not for cercain improvements in incandescent electric 
lamps, the development of gas lighting and the introduction of 
inverted gas burners might have seriously hampered the further 
introduction of the carbon filament lamp. 

Dr. Klingenberg here notes ihe improvements made in Nernst 
and in incandescent lamps, and shows their superiority over thc 
older lamps. He draws attention to the fact that the nigh- 
ediciency lamps are at present only made for 110-volt circuiis. 
and states that replies to a circular inquiry addressed to managers 
of central stations m Germany show that a large proportion of 
the engineers are in favour ot a poteniial of 110 volts, the pre- 
sent standard being 220 volts. ‘The author is of opinion that 
the introduction of 220 volts during the time when no other than 
carbon filament lamps existed was a mistake, so far as lighting 
cireuits were concerned, since the cost of electricity was in- 
creased because of the fact that the 220-volt lamp was not as 
ecient as the 110-volt lamp. 

Engineers new consider it abzoluiely necessary to return to 
119 volts whenever possible, and to stop carrying out new in- 
stall:tions for 220 volts. The author 18 of opinion that eventu- 
ally a high-efficiency 220-volt lamp will be forthcoming, although 
a less sanguine manufacturer states that it will rot be possible 
to make 220-volt high-efficiency lamps on а large scale until the 
process of manufacturing 110-volt lamps has reached a very high 
state oi pertection and the price ot the lamps has come down 
in consequerce. It is evident that lamps for 220-volt circuits 
must have very lony filaments, and the natural result will be a 
very high percentage ot breakage during manutacture, in transit 
and in use. Di. Klinvenbere is nei to be weaned, however, 
from the 220-volt ѕуѕ етт: end maintains that new schemes should 
be based on a supply of 2 x 220 volts as heretotore, in spite of 
the contrary oninions expressed. 

With reference to are lamps, the author believes that the 
smaller sizes of are lamps consuming two amperes at 110 volts 
must give place to the high-efficiency incandescent lamp. He 
considers the 500-c.p. arc lamp the smallest that it 1s worth while 
to make, and states that the are lamn industry is already pre- 
paring to meet a future demand for more light out of doors. 
Units giving 5.000 candle-power are noi bevond practical require- 
ments in roads and places where trathe is congested, as is proved 
bv the lighting of the Potsdam Platz in Berlin with eight flam- 
ing arc lamps each consuming 20 amperes, The lamps are 
mounted on two high posts so that the burning point is fixed at a 
height of 18 metres above the level of the road. By this means 
the source of illumination 15 not disayreeable to the eve, and the 
lighting of the square is as uniform as possible, the total light 
given by the lamps approximating 40.000. candie-power. The 
author points out the disadvantages of the luminous are, such 
as the colour and flicker in the light itself, the expense of trim- 
ming. cleaning, Фе. Brief mention is made of the advantages 
of the mercury vapour lamp. 
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THE PORTSMOUTH MUNICIPAL TELEPHONE SYSTEM 


HE Portsmouth municipal telephone system is 

in a better position than the majority of the 
few telephone enterprises started by local authori- 
ties, as its licence continues until 1926, instead. of 
expiring at a much earlier date, as is the case with 
most other undertakings of a similar nature. For 
instance, the Glasgow licence was only until 1913, e 
the Hull licence expires on December 815%, 1911; 
the loans sanctioned for building these systems LN 
for longer periods, and the loss in value of the under- 
taking at the expiry of the licence would be very great, 
it is evident that these municipal trading concerns 
would, of necessity, be on a very uncertain financial 
basis, unless enormous sums were put by for depre- 
ciation each year. The Glasgow Corporation trans- 
ferred their undertaking to the Post Office, but the 
Hull system is still running in competition with that 
of the National Telephone Company. The Swansea 
Corporation, who have only recently sold their under- 
tuking to the National Telephone Company, had a 
licence until 1920, but the Portsmouth and Brighton 
Corporations’ licences are until. 1926. 

In view of the agreement entered into between the 
Post Office and the National Telephone Co., however, 
the position of even these two municipal telephone 
systems is regarded as insecure, and it is noteworthy 
that, in granting their last loan to the Portsmouth Cor- 
poration for extensions, the Local Government Board 
insisted upon 40 per cent. of the amount assigned to 
additional switchboard and sub-station equipment, and 
to additional subscribers’ instruments, being repaid 
from revenue within three years. The reason given 
was that, in the event of the Post Office purchasing 


Table I.—Revenue Account: Expenditure. 
1905-6. 1906-7. 
| Eo ee Gel 9% 8; od. £ sd, 
Line repairs Pus 704 3 4| 1,042 411 
Line re- connections Be. ee — | 134 11 2 
Instrument and exchange | 
FÉDESS xu e 4 4 092 0 8| 675 19 9 
Salaries xr wees АЕ 861 5 0| 433 9 5 
Office wages... ... ... ..| 41613 З | 388 14 1 
Operators’ wages | 1,108 2 9| 1;:212 -6: 7 
Post Office commission .. -— 3 16 9 
Roy alty 969 1 3| 5 ,063 15 7 
i -—-- 1,067 12 4 
Terminal fees to National 
Telephone Company, 144] 163 2 8, © | 162 5 0 
Printing and stationery ...| 289 1 3. 198 1 4 
Rents, rates, taxes, and in- | 
SUTANCE ... ... e. e 524 T 4. © 571 18 7 
Wayleaves ... 81 4 0 93 9 11 
Contribution to ` Borough 
Treasurer's Department.. 30 0 O0 30 0 O 
Gas and electric lighting.. 87 0. 8 | 71 4 1 
Furniture and fittings — ... 27 010. 11 18 5 
Maintenance of loans and| - 
stamp duty ... .. .. 17 5 O 21 16 10 
Postages and telegrams 59 17 1l. 84 11 4 
Miscellaneous  .. 91.8 ll. 77 5 11 
Petty cash, deficiency ‘11th E | 
Sept., 1906  ... . == | 15 12 6 
Cost of special investigation ии . 40 5.0 
Lawsuit . 129 12 0' = 
Bad debts and allowances— oo 
amount written off during | 
the year... . — 351 14 6 
Add amount. provided this | 
year 4.25 x : : É | — 250 0 0 
601 14 6 
Less amount provided last’ | 
YORE ыл uus бык cx del P vo БЕН 200 0 0 
151 17 11 —— 40114 6 
| 5,906 9 9- 6795 1 8 
To trunk and telegram fees 897 4 7 864 0 7 
£6,803 14. 4. £7,659 2 3 


| 


the undertaking, they would not pay more than 60 per 
cent. of the total cost of this apparatus. Notwith- 
standing this charge, and the fact that there has be2n 
& thorough investigation of the accounts in order that 
everything - not likely -to be realised speedily should 
be written off, the undertaking has been able to show 
a small net revenue balance on the right side in the 
accounts for the. year ended March 31st,. 1907, which 


are now available for publication. 


The expenditure during the year is shown in Table 
I, in which the expenditure during 1905-6 is given also 
for comparison :— 

The revenue during the two years -was as follows :— 


Table II.—Zevenue Account: Income. 
1905 -6. 1906-7 
£ s.d. £ s.d. £ s 4. 
Exchange rentals ... ... ...! 8,402 5 4 9,51 9 4 
Private rentals | ‚ ae 215513 2 161 9 8 
Local tolls e. e eee 909 15 5 169 16 7 
Public telephones ... ... ..' 171 9 11' 239 15 10 
Post office commission... `. 52 4 1 50 5 3 
Terminal fees from the Na- | | 
tional Telephone Company: rae 
Ltd. s 7113 8. 76 15 8 
Directory insertions... ... 12 8 04 6 
Shift and sales Tu Т 15 2 011 
Royalty account— ! | 
Rebate in respect of bad debts, 
1905-6 . 36 0 3 
Estimate of bad debts, 1906-7 25 0 0 
——— 61 0 3 
10,512 18 O 
By trunk and telegram fees... 897 4 | 864 0 7 
£ 10 ‚668 9 | £11,376 18 7 


This leaves a gross profit of £3,717 for the year. 
1906-7, to which must be added £19 interest on credit 
balances, making a total of £3,736. The instalment 
of principal and interest transferred to the loan fund 
was £3,452 (of which about £2,000 is accounted for by 
the reason already mentioned), and £126 is debited 
for line connections previous to March 31st, 1906, so 
that there is a balance of £158 nett profit. 

The capital expenditure has been as follows :— 


Table III.—Cagpital Account. 


| 
From 1st April, 1906, | 


|! To 3156 
March, 1906.| to 31st March, 1907. sole 
oo 
Receipts. Payments, 
| £ s.d. £ s. d. s. d. £ s.d. 
Underground con- Od 
struction ... ...| 15,087 111 ' 1,51119 5) 16,599 1 4 
Overhead con-! 
struction and, 
junction lines | 13,061 12 0 | 816 8 1, 13,908 0 1 
Exchange .. ... 4,012 4 8 | 245018 5, 6,463 31 
Instruments | 8,031 110 |» 1110 9| 8,802 12 7 
Engineers сот. | | 
mission ... ... 1,869 611 | 123 310, 1,992 10 9 
Salaries and wages: : 
during construc-! | 
tion ... 2 1,349 11 4\28 3 4 1,321 80 
Building store-! | 
room, &c.. E 247 1 3 247 13 
Furniture and fit- | 
tings... ... .. 16013 9 | 160 13 9 
Printing, station- | i 
ery, and adver- 
tising | ... ... 258 3 4 258 34 
Tools, &c. ... .. 238 0 3 | 330 241 33 
Miscellaneous | 21719 3 217 19 3 
ов 3 4 5,707 3 6 
28 3 4 
£44.532 16 6 £5,679 О 2{£50,211 15 8 


| 
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A reserve fund was established last year, and £1,900 
Was put to it. which has borne interest to the extent of 
£57. No further contribution has been made to it 
this vear, but on the contrary £400 has been taken 
from it towards the revenue contribution to the capital 
outlay on switchboards, so that it now stands at £1.557. 

The following statistics will enable an analysis to 
be made by those desiring to make a closer investiga- 
tion inte the subject :— 


Table 1V.—Suhescribers and Lines. 


- 1905. . 1906. | 1907. 


"— 


Increase or 


1903. | 1904. 


decrease for 
12 months 


Number of subscribers' 


| 

| | 
lines 2... ... ..| 742 1,384 1,758 | 1,961 | 2,044 | +83 

Extension and other ; | 

lines... .. ... .| 199 293. 410  537| 519) -18 
Exchanges .. ... .. 4 6 8 10 10 — 
Underground cables ... 6 8 10 10 | 10 — 
Do. distributors, 61 68 80 91 94 +3 


Mileage of metallic cir- | 


cuit wire— ! | 
Overhead . miles, 308 5664 851% 1,073} 1,1254 +52 
Underground 


» 11,207 1,224 1,784 1,753} 1,799 | +46 


| | i | 


In addition to the New Distributors shown above, 2 existing dis- 
tributing poles have had their capacity increased, one from 12 to 24 
cable pairs, the other from 24 to 36 cable pairs. 


Table V.— Staff. 


Increase 
or 
decrease 


| | | 
1903. 1904. 1905. 1906. 1907. 


| 

2M. Meu ME б | | 
Engineer and manager... 1 1 1 1 1 — 
Chief clerk Ж Lu Ло. d 1 == 
Clerks and canvassers ...; 5 4! 6, 6 6 = 
Inside superintendent ... 1 1! 1; 1 1 == 
Outside superintendent | 1 l | 1 1 1 == 
Inspectors and operators 27 84 13 58 | 55 | +2 
Foremen ... ... ме .. D 1 5 5 4 | -1 

Wiremen, labourers, etc. | 
(noton permanentstaff} 29 20 22 18 11 | -7 

| 


We are enabled to publish the above particulars 
through the courtesy of Mr. H. J. Andrews, the 
engineer and manager. 


Manchester and Salford Electrical Exhibition, 1908.— We have 
received a copy of a circular relating to the forthcoming Man- 
chester Electrical Exhibition, which has been sent out by the 
National Electrical Manufacturers’ Association to the Chief 
Electrical Engineers of a number of municipal electricity supply 
undertakings inviting the support of the corporations con- 
cerned to the scheme. It is intended to ask for this in the 
form of donations, in exchange for which tickets of admission 
to the exhibition printed specially for each authority will 
be supplied to the various contributors for free circulation in 
their respective areas at the rate of 3s. per dozen, proportionate 
to the amount voted. So soon as the list of contributors is 
complete, a meeting will be arranged to elect representatives 
to serve on the Advisory Committee. The profits arising from 
the exhibition will be allocated in a percentage, to a return to 
exhibitors, to a return to contributors, to the charities con- 
nected with the electrical industry, and to a charitable institu- 
tion nominated by the Manchester and Salford Corporations, 
and situated in their respective districts. The Lord Mavor of 
Manchester, supported by the Mayor of Salford, has kindly 
consented to convene a meeting of chairmen and engineers of 
corporations, urban councils, and supply companies in the 
district, to be held on Tuesday, Séptember 24th. 


THE NEW AUSTRALIAN TARIFF 


LARGE portion of the details of the new Aus- 

tralian tariff, which came into operation on 9th 
August, is published in The Times. We give below 
the import duties chargeable on some of the articles 
connected more or less intimately with the electrical 
engineering and allied industries. 


The term ‘‘Iron” includes steel. The term ''*heet," when 
applied to metals, means a sheet or plate not exceeding jths 
of an inch in thickness, and when applied to glass means a sheet 
or plate not exceeding áth of an inch in thickness. “Plate” 
means, when applied to metals, a plate or sheet more than j*ths 
of an inch in thickness, and when applied to glass means a plate 
or sheet more than ¿th of an inch in thickness. “ М.Е.” 
means "not elsewhere included." 

Any article not otherwise dutiable, composed of a combina- 
tion of other articles, some of which are dutiable when imported 
separately, and of others free of duty when imported separately, 
shall be dealt with as follows :— 


(a) When the value of the dutiable portion exceeds the 
value of the free portion, duty shall be charged upon 
the whole article at the same rate as would be charge- 
able on that portion of the dutiable portion which, if 
imported separately, would be liable to the highest rate 
of duty. 

(L) When the value of the free portion exceeds the value 
of the dutiable portion of such article, the whole article 
shall be admitted free of duty. 


Under by-laws made by the Minister of Trade and Customs 
long lists are given of '' Machine tools and parts," ''Tools of 
trade for artisans and mechanics and tools in general use," 
and ''Minor articles for the manufacture of goods within the 
Commonwealth '" which may be admitted duty free. 


EXTRACTS FROM SCHEDULE A. IwPonT Duties, Divisroxn VI.— 


Metals and Machinery. 


Motive Power, Engine Combinations, and Power Connections 
are dutiable under their respective headings, when not integral 
parts of exempted machines, machinery, or machine tools. 


General 


Tariff Items. Tariff. 


Tariff for Goods 

the Produce or 

Manufacture of 
the United 
Kingdom, 


Iron, Plate and Sheet, viz. :-- Percent | Per cent. 
Corrugated Galvanised e. o. ad val. 25 20 
Galvanised not Corrugated, and Corrugated 

not Galvanised er ad val. 20 

Lamps and Lampware, viz. :— 

Oil and other self-contained Lamps, Lan- 
terns, and parts thereof, including one 
Chimney, Shade, and Globe, or other 
article imported with and used as an 
integral part of апу Lamp or Lantern; 
Coach and Carriage Lamps and Lamp | 
‘Irons; Arc Lamps and Accessories; and 
Incandescent Lamps and Bulbs ad val. 25 | 15 

Fittings for lighting purposes, including 
parts thereof (except Chimneys, Glass 
Shades, and Globes); Lamps and Lamp- 
ware п.е.1. (but not the columns of 
Street Lamps); Metal Reflectors and ! 
Shades 2 eu. ete ad val. 25 | 15 

Lamp Gas and Electrical Stoves, for heat. 
ing and cooking ad val. ЗО 20 

Incandescent Mantles ad val. | 10 30 

Engines (including traction and portable) ^ 

п.е.1.; Turbines; Winches n.e.i.; Boilers 
п.е.1.; Pumps; Wind.mills ad val. i 

Elevating and Conveying Machinery; Eco- - 30 25 

nomisers; Cranes; Presses; Lifts; Water 


15 


and Gas Meters ИР ad val. | 
Machines and Machinery n.e.i. ... ad val. | 
Machinery and Parts thereof, | including 


Steam engine Indicators and Recorders; 


Typewriters (including Covers) ... .. 10 Free 
Machinery and Machines: and Machine Tools ` 
п.е.1., viz. :— . |, . dad val 
Metal working—Wire Netting Machines; ; "de 


ЫЕ 25 20 
Blowers for foundry and mining pur- | | 
poses; Pneumatic Hammers; Steam Ham- , 


> 


inches 14. 
Plates (except. nlain tin) “and Sheets and 
Pipes and Tubes of any Metal, tinned 
plated, polished or decorated... ad val, 15 
Aluminium, Bronze, Yellow Metal, Britannia 
Metal. Nickel, and German Silver. viz., 
Pigs, Ingots, Scrap. Blocks, Bars, Strips. 
Sheets (plain). Plates (plain), Pipes 
(plain), and Tubes (plain) Dear eue fed 
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Joo 360 
SEYE ВЕН 
Y 5o 1 rcu 
Tariff Items. pute JER: Tariff Items. pci s}? 55% 
Laan! 5 Oem tt 3 I :.= 
523°” 0 BS 
E e Percent. Per cent. Percent.| Per cent. 
mers, up to and including sizes up to | Anodes and Hooks for Plating Purposes ... 5 Free 
16 in. cylinders; Punching and Shearing | Brass, viz.—Scrap, Bars, Sheets (plain), 
Machines, combined or separate, sizes up, Pipes (plain), Tubes (plain), and Strips... Free 
to 3 in.; Slotting Machines, sizes up to: | Copper, viz.:—Strips, Scrap, Bars, od, 
12 in. stroke ; Centring Machines to ad vat Wire, Sheets (plain), Pipes (plain), and 
centre up to 6 in. diameter; Bolt Screw- 20 Tubes (plain) : " s | Free 
ing and Nut Tapping, combined or sepa- Leaf and Foil of any Metal ... .. 5 Free 
rate, sizes above 3 in., and up to 2 in.; Platinum, viz., bars, strips, tubing, Pipes, | 
Bending Rolls in sizes to bend up to sheets, and plates Ma ose Free 
i in. plate  ... T. | Retorts, Pans, Condensers, Cylinders, iud 
Tinsmiths' tools, being machine ... other articles used іп the manufacture оѓ! 
Machine Tools, as рео by Depart- acids and in ороп, апа таде of. 
mental by- laws . Free platinum ... 5 Free 
Any dutiable machinery, or machine tool, or Scrap Iron and Steel, and, subject to De-: 
any part thereof specified in any pro-i partmental by- laws, materials for use as 
clamation issued by the Governor-General | scrap iron ... "D eR 
in pursuance of a joint address passed on Screw Hooks, Eyes and Rings T 5 Free : 
the motion of Ministers by both Houses | Tin Plates, plain ... bus Арзы жуй vede 5 Free 
of Parliament, stating that such machin- Washers dnd Rivets, copper T ER 5 Free 
ery, machine tool, or part cannot be, | Wire Cloth, Wire Gauze er an Beas. du 5 Free 
reasonably manufactured within the | Wire п.е.і. ... Son Gist Sexy акысыз" 10 Free 
Commonwealth, and that it should be 
admitted free T MES 
Tools of trade, for the use of artisans and Dee Diviston XIL.—Leather and Rubber. 
mechanics, and Tools in general use as Rubber and Rubber Manufactures; India. Percent.| Per cent. 
prescribed by Departmental by-laws Free rubber, crude or powdered; Rubber 
Brasswork and Gunmetal work for general | ` Waste; Hard Rubber, in sheets; Rubber 
engineering and plumbing, and other | Thread ; Masticated Rubber Free 
trades... .. ad гаі.) 30 Rubber and other Hose ad val. 25 25 
Screws n.e.i. ; including Screws with nuts not | Rubber Manufactures, п.е.і., and Articles, 
being bolts and nuts; кше Set a | Free е 2 in тав Rubber forms a parts = 
Screws T | ciuding ubes, valve or unvalve 
Mining Engines and "Machinery nei vL s 95 PEE Ntoppers or Corks; Reclaimed a б 
ad val.’ ubber А e. ad va 
Electrical Machinery, viz. :—- | Leather, Rubber, and ` Composition Belting : 
Generators; Motors up to the capacity of, and Green Hide for ee and other 
500 h.p.; Fans; ees and Regulating му | 25 purposes ad val. | 25 20 
Rheostats .. ad val. 175 | 124 Lr 
N.E.I. ad ral, ES В: Division XIV.—V ehicles. 
Electrical and Gas Appliances, viz. :— | Motor Lorries and Waggons ad val. . 35 25 
Electroliers; Gasaliers ; Chandeliers ; Pen- n Motor Cars, and parts thereof, including. 
dants; Brackets; Switches; Controlling 9 | tyres when accompanying vehicles 
Devices n.e.i.; Radiators ... ad val.| yo. | ad vali 35 25 
NX. E.I. е Š ad val. PAN . | 
Electrical Materials, viz. :— | Division NVI.—A/ iscellaneous. 
Accumulators or Storage Batteries, includ-' | 1 
ing Glass Cells used therewith; Cable! Coke Hie) лыр - per ton) 45. | 
and Wire (covered): Carbons; Testing Copying Apparatus or “duplicating type- | 
Meters and Instruments; Translators ;: writing and the like ... ... ... ad val! 25 
Insulating Tapes; Meters; Resistance! Scientific Instruments and Apparatus (and 
Coils; Static Transformers and Ter-| AE for scientific purposes) for use 
minals; Photometers for Gas and Elec- 5 . Free in Universities, Colleges, Schools, or 
tricity . ОНОУ AA A е, | Public Hospitals under Departmental. | | 
Rails. Fish Plates, Fish Bolts. Tie Plates, by-laws e m oe ce e eO Sl Free | 
and Rods, Switches, Points, Crossings. ЕЕС 
and Intersections, for Railways and: 124 
Tramways /.. .. .. e e ad vali 20 о The following figures of imports of electrical 
Tron Pipes, Cast, and Wrought. n.e.i. ad val. | machinery into Australia during 1906, taken from 
Iron and Steel Tubes or Pipes (except | he 4 к li Mi x. q ] D, ‚? D . : 
rivetted or cast) not more than 4 inches: the Australian Mining Stane ard, is of interest in this 
internal diameter: including Flexible connection : — 
Metal Tubes; Galloway and Vertical! 
parallel Boiler Tubes; Water Bore Cast-| United Kingdom, £158.387; United States of America, 
ings; ме Iron fittings for Free eee ae ME i £1; ш £26; New 
pipes ' Zealand, £152; Norfolk Islands, £62; Straits Settlements, £17; 
Rolled Tron or Steel Beams, ‘Channels, Joists, | Austria, £21; Belgium, £6,894; France, £511; Germany, 
Girders, Columns, Trough and Bridge 525.258; Italy, £11; Japan, £15; Netherlands £25; Neu 
Tron and Steel, not drilled or further Pommeru (New Britain) £3; Sweden, £655; Total, £212,070. 
manufactured; Shaftimg, Cold Rolled, Е 5 
Turned or Planished ... .. ad val. 173 124 
Bolts, Nuts, Rivets, and Washers, n.e.i. | | | 
ad val.| 30 25 Electro-Harmonic Society.—Concerts will be held at the tol. 
Electrotypes and Stereotypes for Advertising e а E о. е dio Pun 
urposes. olborn Restaurant, Oct. ‚ NOV. adies mght), ec. 
se block of 12 square inches and under| 1% 15th, and Jan. 10th. In St. James's Hall, Great Portland 
for every x inch over 12 quae Street, W., Feb. 21st (ladies night) and March 27th. s the 
! 
| 


Free 


King's Hall is becoming inadequate to accommodate the in- 
creasing membership of the Society, the committee have decided 
to hold the last two concerts of the season in the new St. 
James's Hall now building in Great Portland Street, where t 
accommodation is ample. Should the experiment prove success- 
ful. it is possible that the Societv's concerts may in future be 
held regularly at this hall: but the heavy ‘extra expense 
involved would necessitate a further substantial increase in the 
membership. 
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THE NEW PATENT ACT 


HE new Patent Act (Patents and Designs Act, 1907) 

[7 Edw. 7. Ch. 29] was published last Thursday. It differs 
to some considerable extent from the original Bill, and will 
come into force on January 15%, 1908. As it involves several 
alterations in the present form of procedure, we give the main 
contents of the Act below. 


APPLICATION FOR, AND GRANT OF, A PATENT. 


Section 1 is to the effect that an application for a patent may 
be made by any person who claims to be the true and first 
inventor of an invention, whether he is a British subject or 
not, and whether alone or jointly with any other person. It 
must be made in the prescribed torm, and must be left at, or 
sent by post to, the Patent Office. 


Section 2 is as follows :— | 

(1) A provisional specification must describe the nature of 
the invention. | 

(2 A complete specification must particularly describe and 
ascertain the nature of the invention and the manner in which 
the same is to be performed. | 

(3) In the case of any provisional or complete specification 
where the Comptroller deems it desirable, he may require 
that suitable drawings shall be supplied with the specification, 
or at any time before the acceptance of the same, and such 
drawings shall be deemed to form part of the said specification. 

(4) A specification, whether provisional or complete, must 
commence with the title, and in the case of a complete speci- 
fication, must end with a distinct statement of the invention 
claimed. | | 

(5) Where the invention in respect of which an application 
is made is a chemical invention, such typical samples and 
specimens as may be prescribed shall, if in any particular 
case the Comptroller considers it desirable so to require, be 
furnished before the acceptance of the complete specification. 


Section 3 gives reasons for an application being refused: viz., 
if the nature of the invention is not fairly described, or if the 
application, specification, or drawings have not been prepared in 
the prescribed manner, or if the title does not sutliciently 
indicate the subject-matter of:the invention. Instead of re- 
fusing the patent absolutely, the Patent Oftice may require that 
it be amended, in which case it may be necessary that the 
patent shall bear date from the time of the amendment instead 
of the date of application. The applicant may appeal from 
this decision to the Law Оћсег of the Crown. 

Section 4 entitles the inventor to publish the subject-matter 
of the invention during the period between the date of the 
application and the date of sealing. | 


Section 5 fixes the time between depositing the provisional 
and complete specification at a maximum of six months, but 
an extension of one month may be granted on payment of a 
further fee. Complete specifications may, however, be de- 
posited in the first instance as heretofore. 

Section 6 deals with the usual case in which the complete 
specification is left after a provisional specification. If the 
invention described in the complete specification is not sub- 
stantially the same as that described in the provisional speci- 
fication, it may either be refused until it has. been amended 
to the satisfaction of the Patent Office, or (with the consent 
of the applicant) the provisional specification may be cancelled 
and the application treated as having been made on the date 
at which the complete specification was left. Or, if the com- 
plete specification includes an invention not included in the 
provisional specification, the original application may be per- 
mitted to proceed so far as the invention included both in 
the provisional and in the complete specification is concerned, 
and the claim for the additional invention included in the 
complete specification treated as a new application made on 
the date at which the complete specification was left. The 
applicant has the right of appeal to the Law Officer of the 
Crown. Unless a complete specification is accepted within 
twelve months from the date of the application, the application 
will become void in the ordinary course, unless an appeal 
has been lodged, but a three-months’ extension of time will 
be granted on payment of an additional fee. 


Sections 7 and 8 deal with the much-debated question of the 
search for anticipations made by the Patent Office, and are as 
follows :— 

7.—(1) Where an application for a patent has been made 
and a complete specification has been left, the examiner shall, 
in addition to the other inquiries which he is directed to make 
by this Act, make a further investigation for the purpose of 
ascertaining whether the invention claimed has been wholly 
‚от in part claimed or described in any specification (other than 
a provisional specification not followed by a complete speci- 
fication) published before the date of the application, and left 
pursuant to any application for a patent made in the United 
Kingdom within fifty wears next before the date of the 
a»plication. 

(2) Tf on investigation it appears that the invention has been 
wholly or in part claimed or described in any such specification. 


the applicant shall be informed thereof, and the applicant may, 
within such time as may be prescribed, amend his specification, 
and the amended specification shall be investigated in like 
manner as the original specification. 

(3) If the Comptroller is satisfied that no objection exists to 
the specification on the ground that the invention claimed 
thereby has been wholly or in part claimed or described in a 
previous specification as before mentioned, he shall, in the 
absence of any other lawful ground of objection, accept the 
specification. 

lf the Comptroller is not so satisfied, he shall, after hearing 
the applicant, and uflless the objection is removed by amending 
the specification to the satisfaction of the Comptroller, deter- 
mine whether a reference to any, and, if so, what prior speci- 
fications ought to be made in the specification by way of notice 
to the public. 

Provided that the Comptroller, if satisfied that the inven- 
tion claimed has been wholly and specifically claimed in any 
specification to which the investigation has extended, may, in 
lieu of requiring references to be made in the applicant's speci- 
fication as aforesaid, refuse to grant a patent. 

(5) An appeal shall lie from the decision of the Comptroller 
under this section to the Law Otticer. 

u: The investigations and reports required by this section 
shall not be nuu ш any way to guarantee the validity of any 
patent, and no liability shall be incurred by the Board of Trade 
or any оћсег thereo1 Dy reason of, or in connection with, any 
such investigation or report, or any proceeding consequent 
thereon. 

8.—(1) An investigation under the last preceding section 
shall extend to specifications published after the date of the 
application in respect of which the investigation is made, and 
being specifications which have been deposited pursuant to prior 
applications; and that section shall, subject to rules under this 
Act, have effect accordingly. 

(2) Where, on such an extended investigation, it appears 
that the invention claimed in the specification deposited pur- 
suant to an application is wholly or in part claimed in any 
pubiished specification deposited pursuant to a prior applica- 
tion, the applicant shall, whether or not his specification has 
been accepted or a patent granted to him, be afforded such 
facilities as may be prescribed for amending his specification, and 
in the event of his failing to do so the Comptroller shall, 
in accordance with such procedure as may be prescribed, deter- 
mine what reference, if any, to other specifications ought to be 
made in his specification by way of notice to the public. 

(3) For the purposes of this section an application shall be 
deemed to be prior to another application if the patent applied 
for when granted would be of prior date to the patent granted 
pursuant to that other application. 

(4) This section shall come into operation at such date as 
the Board of Trade may by order direct, and shall apply only 
to applications made after that date, and the order shall be laid 
before both Houses of Parliament. | 


"ection 9 provides that the complete specification with the 
drawings (if any) shall be open to public inspection after 
acceptance. 

Section 11 states the following grounds on which any person, 
within two months from the date of the advertisement: of 
the acceptance of a complete specification, may give notice 
at the Patent Otlice of opposition to the grant of the patent. 
They ате :— 

(а) that the applicant obtained the invention from him, or 
from a person of whom he is the legal representative; 
or 

(b) that the invention has been claimed in any complete 
specification for a British patent which is or will be 
of prior date to the patent the grant of which is 
opposed, other than а specification deposited pursuant 
to an application made more than fifty years before 
the date of the application for such last-mentioned 
patent; or 

(c) that the nature of the invention or the manner in which 
it is to be performed is not sutliciently or fairly de- 
scribed and ascertained in the complete specification; 
or 

(d) that the complete specification describes or claims an 
invention other than that described in the provisional 
specification, and that such other invention forms the 
subject of an application made by the opponent in the 
interval between the leaving of the provisional specifica- 
tion and the leaving of the complete specification. 


No other ground for opposition will be entertained. 

The Comptroller will hear the case of the opposer and appli- 
cant, and will give his decision within two months. His de- 
cision will be subject to appeal to the Law Officer, who may, if 
he thinks fit, obtain the assistance of an expert. 

Section 13 fixes the date of a patent as the date of the 
application, but no proceedings may be taken in respect of 
an infringement committed before the publication of the 
coniplete specification. 
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Under Section 14, a patent may be for one invention only, 
but the specification may contain more than one claim; and 
it wil not be competent for any person in an action or other 
proceeding to take any objection to a patent on the ground 
that it has been granted for more than one invention. 

Under Section 15, where a patent has been revoked on the 
ground of fraud, the Comptroller may, on the application of 
the true inventor made in accordance with the provisions of 
this Act, grant to him a patent in lieu of and bearing the 
same date as the patent so revoked; but no action may be 
brought for any infringement of the patent so granted com- 
mitted before the actual date when the new patent was granted. 

Section 16 permits the inventor to supplement his provisional 
application before the deposit of his complete specification :— 

(1) Where the same applicant has put in two or more pro- 
visional specifications for inventions which are cognate or modi- 
fications one of the other, and has obtained thereby concurrent 
provisional protection for the same, and the Comptroller is of 
opinion that the whole of such inventions are such as to con- 
stitute a single invention and may properly be included in one 
patent, he may accept one complete specification in respect of 
the whole of such applications and grant a single patent thereon. 

(2) Such patent hall bear the date of the earliest of such 
applications, but in considering the validity of the same and 
for the purpose of the provisions of this Act with respect 
to oppositions to the grant of patents, the court or the Comp- 
troller, as the case may be, shall have regard to the respective 
dates of the provisional specifications relating to the several 
matters claimed therein. 

Section 17 fixes the term of a patent as fourteen vears. 

Section 18 permits of an application for an extension of the 
term to the Supreme Court instead of the Judicial Committee 
of the Privy Council as hitherto. If it appears to the Court 
that the patentee has been inadequately :emunerated by his 
patent, the Court may by order extend the term of the 
patent for a further term not exceeding sven, or, in excep- 
tional cases, fourteen years, or may order the grant of a new 
patent for such term as may be specified in the order and 
containing any restriction, conditions, and provisions the Court 
may (шик fit. 

"ParENTS ОЕ ADDITION.” 


Section 19 deals with the new relief grafted to patentees 
taking out ''patents of addition" for improvements in inven- 
tions they have previously patented. If they are content to 
allow the additional patent to expire at the same time as the 
previous one, they may be relieved of paying renewal fees on 
the latter, and have only to pay the usual initial fees (amount- 
ing to £5). The grant of a patent of addition will be taken 
as conclusive evidence that the invention is a proper subject 
for a patent of addition, and the validity of the patent cannot 
be questioned on the ground that the invention ought to have 
been the subiect of an independent patent. 


RESTORATION OF LAPSED PATENTS, AND PATENT AMENDMENTS. 


Section 20 is a complicated provision to meet the case of a 
patentee omitting ‘‘unintentionally’’ to pay his fees within 
the proper time, so that the patent has lapsed. The Comp- 
troller 1s given the power to restore the lapsed patent, but 
the matter has first to be advertised, and the case heard before 
the Comptroller, and an appeal to the Court may be made 
against his decision. In the event of a restored patent, more- 
over, a provision must also be made for the protection of 
persons who may have availed themselves of the subject-matter 
oi the patent after the patent had been announced as void in 
the Official journal. 

Section 21 gives the procedure to be followed if a patentee 
desires to amend his specification. Details of the proposed 
amendment are advertised, and within one month from the 
first advertisement any person may give notice at the Patent 
Office of opposition. Grant or ‘tidal of the amendment rests 
with the Comptroller, subject to an appeal to the Law Officer. 
This section does not АШУ when any action for infringement 
or proceeding before the Court for the revocation of a patent 
is pending. 

Section 22 defines to what extent the Court may allow the 
amendment of a patent, in any action for infringement, or pro- 
ceedings before a court for revocation. 

Section 25 lays down that no damages shall be given in any 
action in respect of the use of the invention before it has been 
amended, unless the patentee establishes to the satisfaction 
of the Court that his original claim was framed “їп good 
faith and with reasonable skill and knowledge.” 


CoMPULSORY LICENCES AND REVOCATION. 


Section 24 states the circumstances in which a patentee may 
be compelled to grant licences if the patent is worked mainly 
outside the United Kingdom. We give this Section in full :— 

24.—(1) Any person interested may present a petition to the 
Board of Trade alleging that the reasonable requirements of the 
public with respect to a patented invention have not been satis- 
fied, and praying for the grant of a compulsory licence, or, in 
the alternative, for the revocation of the patent. 

(2) The Board of Trade shall consider the petition, and if the 
parties do not come to an arrangement between themselves the 
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Board of Trade, if satisfied that a primd fucie case has been 
made out, shall refer the petition to the Court, and, if the 
Board are not so satisfied, they may dismiss the petition. 

(3) Where any such petition is referred by the Board of 
Trade to the Court, and it is proved to the satisfaction of the 
Court that the reasonable requirements of the public with 
reference to the patented invention have not been satisfied, the 
patentee may be ordered by the Court to grant licences on such 
terms as the Court may think just, or, if the Court is of 
opinion that the аы requirements of the public will not 
be satisfied by the grant of licences, the patent may be revoked 
by order of the Court. 

Provided that an order -of revocation shall not be made 
before the expiration of three years from the date of the patent, 
or if the patentee gives satisfactory reasons for his default. 

(4) On the hearing of any petition under this section, the 
patentee and any person claiming an interest in the patent as 
exclusive licensee or otherwise, shall be made parties to the pro- 
ceeding, and the Law Officer or such other Counsel as he may 
appoint shall be entitled to appear and be heard. | 

(5) For the purposes of this section the reasonable require- 
ments of thé public shall not be deemed to have been satis- 
fied :-—- | 


(a) if by reason of the default of the patentee to manufac- 
ture to an adequate extent and supply on reasonable 
terms the patented article, or any parts thereof which 
are necessary for its efficient working, or to carry on the 
patented process to an adequate extent, or to grant 
licences on reasonable terms, any existing trade or 
industry, or the establishment of any new trade or 
industry in the United Kingdom is unfairly prejudiced, 
or the demand for the patented article or the article 
produced by the patented process is not reasonably 
met; or 

(b) if any trade or тш in the United Kingdom is un- 
fairly prejudiced by the conditions attached by the 
patentee before or after the passing of this Act to the 
purchase, hire, or use of the patented article or to the 
using or working of the patented process. 


(6) An order of the Court directing the grant of any licence 
under this section shall, without prejudice to any other method 
of enforcement, operate as if it were embodied in a deed grant- 
ing a licence and made between the parties to the proceeding. 

Section 25 provides that a petition for revocation of a patent 
may be presented by the Attorney-General, or by any person 
alleging that the patent was obtained in fraud of his rights, or 
that he was the true inventor or had publicly manufactured, 
used, or sold, within this realm, before the date of the patent, 
anything claimed by the patentee as his invention. 

Section 26 defines the procedure in such cases. 


Section 27 gives the Comptroller powe. to revoke a patent if 
it is not adequately worked in the ['nited Kingdom :— 


27.—(1) At any time not less than, four years after the date 
of a patent, and not less than one year after the passing of this 
Act (i.e., after August 28th, 1908), any person may apply to the 
Comptroller for the revocation of the patent on the ground 
that the patented article or process 1s manufactured or carried 
on exclusively or mainly outside the United Kingdom. . 

(2) The Comptroller shall consider the application, and, if 
after inquiry he is satisfied that the allegations contained therein 
are correct, then, subject to the provisions of this section, and 
unless the patentee proves that the patented article or process is 
manufactured or carried on to an adequate extent in the United" 
Kingdom, or gives satisfactory reasons why the article or pro- 
cess is not so manufactured or carried on, the Comptroller may 
make an order revoking the patent either—(a) forthwith; or 
(b) after such reasonable interval as may be specified in the 
order, unless in the meantime it is shown to his satisfaction 
that the patented article or process is manufactured or carried 
on within the United Kingdom to an adequate extent. 

Provided that no such order shall be made which is at variance 
with anv treatv, convention, arrangement, or engagement with 
any foreign country or British possession. 

(3) If within the time limited in the order the patented 
article or process is not manufactured or carried on within the 
United Kingdom to an adequate extent, but the patentee gives 
satisfactory reasons why it is not so manufactured or carried 
on, the Comptroller may extend the period mentioned in the 
previous order for such period not exceeding twelve months as 
may be specified in the subsequent order. | | 

(4) Any decision of the Comptroller under this section shall be 
subject to appeal to the Court, and on any such appeal the Law 
Officer, or such other Counsel as he may appoint, shall be 
entitled to appear and be heard. 


Usk or PATENTS BY THE GOVERNMENT. 


Section 29 is to the effect that a patent shall have to all 
intents the like effect as against His Majesty the King as it 
has against a subject. But any Government department may 
use the invention for the services of the Crown on such terms 
as may, either before or after, be agreed on, with the approval 
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of the Treasury, between the department and the patentee, or, 
in default of agreement, as may be settled by the Treasury 
after hearing all parties interested. | | 

Section 30 sets forth the conditions under which an invention 
relating to any improvement in instruments or munitions of war 
may be assigned to the Government, and-the means that may 
be taken to maintain secrecy in such cases. 


LEGAL PROCEEDINGS. 


Sections 31 to 36 relate to proceedings for infringement or 
revocation of a patent. The Court must, on the request of 
either of the parties to the proceeding, call in the aid of an 
assessor specially qualified, and try the case wholly or partially 
with his assistance, and the Court of Appeal may, if they think 
fit, call in the aid of an assessor. A patentee will not be 
entitled to recover any damages in respect of апу ìn- 
fringement of a patent granted after the commencement 
of this Act from any detendant who proves that at the date of 
the infringement he was not awere, nor had reasonable means 
of making himself aware, of the existence of the patent; and 
the marking of an article with the word '' patent,” * patented," 
will not be deemed to constitute notice of the existence of the 
patent unless the word or words are accompanied by the year 
and number of the patent. But an injunction may nevertheless 
be obtained against an ''innocent infringer," although he may 
not be liable for damages. If a patentee threatens any other 
person with any legal proceedings or liability for infringement 
of a patent, but does not commence an action for infringement 
* with due diligence," the threatened party may bring an action 
against him, and if 1t is shown that the alleged infringement was 
not, in fact, an infringement, he can obtain an injunction against 
the continuance of such threats and can recover damages. 


MISCELLANEOUS. 


Section 37 provides that when a patent is granted to two or 
more persons jointly, each is entitled to use the invention inde- 
pendently for his own profit, unless there is a contract to the 
contrary, but is not entitled to grant a licence without the con- 
sent of the others. 

Section 38 prevents the sale of or licence under a patent under 
the condition that the purchaser or licensee is restricted from 
using any article or class of articles supplied or owned by any 
person other than the seller or licensor, or that the purchaser 
or licensee must acquire from the seller or licensor any article 
or class of articles not protected by the patent. Any such 
agreement would be null and void, as being in restraint of 
trade and contrary to public policy, unless the seller or licensor 
proves that, at the time the contract was entered into, the pur- 
chaser or licensee had the opticn of purchasing the artcle or 
obtaining a lease or licence on reasonable terms without such 
conditions, or unless the contract entitles the purchaser ог 
licensee to relieve himself of his liability to observe the condi- 
tion on giving the other party three months' notice in writing 
and on payment of such compensation as may be fixed by an 
arbitrator appointed by the Board of Trade. There are, how- 
ever, other exceptions : 

* Nothing in this section shall (a) affect any condition in а 
contract whereby a person is prohibited from selling any goods 
other than those of a particular person; or (6) be construed as 
validating any contract which would, apart from this section, 
be invalid; or (с) affect any right of determining a contract or 
condition in a contract exerciseable inq mn of this 
section; or (d) affect any condition in a contract for the lease of 
‚ог licence to use a patented article, whereby the lessor or 
licensor reserves to himself or his nominees the right to supply 
such new parts of the patented article as may be required to 
put or keep it in repair." 

Sections 39 and 40 empower the Comptroller (or, in appeals, 
the Law Officer of the Crown) in proceedings relating to an 
opposition to the grant of a patent or to an application for 
the amendment of a specification or the revocation of a patent, 
to award to any party such costs as he may consider reasonable, 
and if the party opposing the grant of or the amendment of a 
patent, or applying to the Comptroller for the revccation of a 
patent, neither resides nor carries on business in the United 
Kingdom or the Isle of Man, the Comptroller or the Law Officer 
тау require such party to give security for costs. 

Under Section 41 a patent fifty vears old or more, or a Pro- 
visional Specification that has been abandoned, will not in itself 
be deemed an anticipation of a patent applied for on or after 
January lst, 1905. Nor will a patent be held invalid by reason 
onlv of the invention having been published prior to the date 
of the patent, if the patentee proves to the satisfaction of the 
Court that the publication was made without his knowledge and 
consent, and that the matter published was derived or obtained 
from him; and, if he learnt of the publication before the date 
of his application for the patent. he must prove that he applied 
for and obtained protection for his invention with all reasonable 
diligence after learning of the publication. 

Section 42 relates to the difficult question of disconformitv 
between the Provisional and Complete Specification. A patent 
will not be held to be invalid on the ground that the complete 
specification claims a further or different invention to that 
ceontafhed in the provisional, if the invention therein claimed. 


so far as it is mot contained in the provisional, was 
novel at the date when the complete specification was put in, 
and the applicant was the first and true inventor. 

Under Section 43, if the person claiming to be inventor of an 
invention dies without making an application for a patent for 
the invention, application may be made by, and a patent for 
the invention granted to, his legal representative. 

Section 45 empowers an inventor to show his invention at an 
industrial or international exhibition, certified as such by the 
Board of Trade, without prejudicing his right of ea it, 
provided that the exhibitor first gives the Comptroller the pre- 
scribed notice of his intention to di so, and applies for a patent 
within six months from the date of the opening of the exhibi- 
tion. This also protects the inventor in the event of a descrip- 
tion of the patent being published during the exhibition. By 
Order in Council this section may also be applied to апу other 
exhibition, and an Order in Council may provide that the ex- 
hibitor shall be relieved from the condition of giving notice to 
the Comptroller of his intention to exhibit. 

Under Section 47 the Board of Education (in whom the 
management of the Patent Museum is vested) may at any time 
require a patentee to furnish them with a model of his inven- 
tion on payment to him of the cost of the manufacture of the 
model, the amount to be settled, in case of dispute, by the 
Board of Trade. 

Section 48 is as follows :—(1) A patent shall not prevent the 
use of an invention for the purposes of the navigation of a 
foreign vessel within the jurisdiction of any of His Majesty’s 
Courts in the United Kingdom, or Isle of Man, or the use of an 
invention in a foreign vessel within that Jurisdiction, provided 
it is not used therein for or in connection with the manutacture 
or preparation of anything intended to be sold in or exported 
from the United Kingdom or Isle of Man. 

(2) This section shall not extend to vessels of any foreign 
State of which the laws do not confer corresponding rights with 
respect to the use of inventions in British vessels while in the 

orts of that State, or in the waters within the jurisdiction of 
its Courts. 

Section 80 provides that copies of all specifications, drawings, 
and amendments left at the Patent Office after the commence- 
ment of this Act, printed for and sealed with the seal of the 
Patent Ottice, shall be transmitted to the Edinburgh Museum 
of Science and Art, and to the Enrolments Office of the 
Chancery Division in Ireland, and to the Rolls Office in the 
Isle of Man, within twenty-one days after they have been 
accepted or allowed at the Patent Office. 

Under Section 89, if any person falsely represents that anv 
article sold by him is a patented article, he will be liable, for 
every offence, to a fine not exceeding five pounds. 

Under the same section, if any person uses on his place of 
business, or on anv document issued by him. or otherwise, the 
words ''Patent Office," or any other words suggesting that his 
place of business is officially connected. with, oi is, the Patent 
Осе, he will be liable to a fine not exceeding twenty pounds. 


FEES ON INSTRUMENTS FOR OBTAINING PATENTS AND RENEWALS. 
(a) Up to sealing. 

£ s. d. 

On E for provisional protection ... 

On filing complete specification 


0r ——— шышы 
On filing complete specification with first application 4 0 0 
On the sealing of the patent in respect of investiga- 


tions as to anticipation — ... $e T Ыз 1 0 0 
(b) Further before end of four years from date of 
patent, 
On certificate of renewal ... ee = А .. 000 0 
(c) Further before end of eight years from date of 
patent. 


On certificate of renewal ... ss s oh .. 100 0 0 
Or in lieu of the fees of £50 and £100 the following 


annual fees: 
Before the expiration of the fourth year from the 


date of the patent... ss ids a . 10 0 0 
Before the expiration of the fifth year from the 

date of the patent... hes a Sc . 10 0 0 
Before the expiration of the sixth year from the 

date of the patent... T m se .. 10 0 0 
Before the expiration of the seventh year from the 

date of the patent  ... eT jd iss .. 10 0 0 
Before the expirauon of the eighth year from the 

date of the patent  ... NE ГЕ Е .. 15 0 0 
Before the expiration of the ninth vear from the 

date of the patent... EN Рт is . 15 0 0 
Before the expiration of the tenth vear from the 

date of the patent — ... m T ei . 20 0 0 
Before the expiration of the eleventh vear from the 

date of the patent ... Бе ts за . 20 0 0 
Before the expiration of the twelfth vear from the 

date of the patent  ... od се " .. 20 0 0 
Before the expiration of the thirteenth year from the 

date of the patent — ... oi е PY .. 20 0 0 
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POST OFFICE TELEGRAPHS AND TELEPHONES 


HE fitty-third annual report of the Postmaster- 

General, containing an account of the business of 
the Post Office for the year ended 31st March, 1907, was 
issued on Monday. We give below porticns relating to 
telegraphy and telephony. 


TELEGRAPHS. 

During the year ended March 31st, 1907, 89,495,000 telegrams 
passed over the Post Осе wires, as compared with 89,4;8.000 
in 1905-6, an increase ot 0'02 per cent. ‘Lhe estimated value of 
the railway tree telegrams 15 459,600, against £59,000 in 
9.5.0: that of the Government free telegrams 522,100, against 
£18.500 in 1905-6. The decrease in Press telegrams exceeds 
11 per cent. This is no doubt mainly due to the restora- 
tiun ої peace abroad and to the absence of any special event at 
home. The traflic for the previous year was considerably 
atiected Бу the Far Eastern War, which had not terminated at 
the beginning of that year, and by the General Election, which 
took place in January and February of last year. 

During the vear the telegraph has been extended to 227 ottives 
in couniry districts and in the areas of the larger towns. 
Guarantees have been given for 158 of these new telegraph 
otlices, 69 Lv. local authorities, and 89 by private persons. 
Under the announcement of last year the guarantee tar tele- 
graphs was, except in certain exceptionally costly cases, reduced 
from а halt to one-third of the loss. There are now in the 
United Kingdom 10.587 telegraph oftices at Post Otlices, and 
2.406 at railway stations and other public places. 

The extension to Edinburgh of the underground line between 
London and Glasgow has been taken in hand on the Edinburgh 
side. Permanent cable has been provided for the important 
spur line from Manchester to Leeds. Good progress has been 
n: jade with the construction of the underground line from London 
to the landing places of the submarine cabies in the West of 
England; at the end of the financial year, pipes had been laid as 
tar as Bristol, and the cable had been drawn into them to within 
tour miles of Bath. 

‘Interruptions ot the telegraph service by severe storms at the 
bezinning of 1907 led to renewed and pressing requests for an 
Lcmediate extension. of the underground telegraph system in 
various directions. The following programme “ot works to be 
undertaken if possible before the end of the present financial 
year js submitted :—(1) The completion of the western under. 
ground line as tar as Exeter. (2) The provision of a new cable 
between Warrington and Liverpool to strengthen the connection 
ot that city with the main underground system. (3) The on- 
struction of a iine between Newcastle and Durham to connect 
eventually with the main underground system by way of Leeds 
and Manchester. (4) The extension, from the G lasgow side, of 
the line which vill eventually complete the underground system 
between London and Edinburgh. 

The number of foreign telegrams sent to and from the United 
Kingdom during the vear (exclusive of certain telegrams dealt 
with entirely by cable Е was 9,147,000, an increase of 
351.000 (or 40 per cent.) on the number sent during 1905.6. 
Experiments, which give promise of satisfactory results, have 
been conducted during the vear. with a view to the improvement 
of the service between London and certain important Conti- 
nertal towns. Direct communication has been established 
between Liverpool and Antwerp. No new Government cables 
from the U rs Kingdom have been laid during the vear; but 
the cable of the Great Northern Telegraph Company bet ween 
the Shetland Islands and Iceland, ria the Faróe Tslands, to 
which reference was made in my last report, has been opened 
for business: and a new cable has been laid bv the Eastern and 
Western Telegraph Companies from Portheurno. (Cornwall) to 
the Azores, and thence to Nt. Vincent (Cane Verde). with a 
view to strengthening their line of communication with South 
America. During the year arrangements were completed by 
which messages can be sent between the United Kingdom and 
South Africa partly bv telegraph and partly by post. Outward 
messages are transmitted by telegraph from the осе of origin 
to Southampton. by past between Southampton and Cape Town, 
and by telegraph again from Cape Town to their destination. 


WIRELESS TELEGRAPHY. 


The Wireless Telegraphy Act of 1904, by which it was made 
illegal to instal or work wireless telegraph apparatus within 
the United Kingdom or its territorial waters without а licence 
from the Postmaster-General was passed for a term of two 
years спу. It was, however, extended to December, 19С9, by 
an Act of last vear; and steps have been taken for the renewal 
of the licences granted under the Act of 1994 (particulars of 
which appeared in a Parliamentary Return published last vear) 
for the period covered by the new Act, except where experi- 

ments licensed under the former Act have since been abandoned. 
During the vear 45 new applications for licences were received. 
of which 36 were required for experimental purposes only. The 
latter have all been granted, but some of the other applications 


have been held over pending the consideration oí the whole 
question of the use of wireless telegraphy in the United King- 
dom for commercial communication with ships. "This question, 
again, turns largely on that of the ratification by his Majesty's 
Government of the International Radiotelegrapnic Convention 
formulated by the International Conference which met at Berlin 
in October and November last. This Convention, which is 
based substantially on the deliberations of a preliminary Con- 
ference held in i905. will for the first time place commercial 
communication between shore stations and ships at sea on an 
International basis, affording a guarantee for the exchange ot 
messages, at reasonable rates, between ships and the shore, so 
far as material circumstances. admit, without regard either to 
nationality or to the system employed; and for the acceptance, 
transmission, and delivery of such messages by means of the 
ordinary telegraph systems of the various contracting countries. 
The formulation of detailed regulations for the prevention of 
confusion and interference under the scheme ot general inter- 
communication contemplated by the Convention, together with 
adequate provision for enforcing those regulations, was a matter 
of great importance to this country. in. view of the extent to 
which wireless telegraphy has already been developed in the 
narrow waters of the English Channel. With this object, 
amendments to the draft originally laid before the Conference 
were proposed by the British Delegates, and were readily 
accepted by the Conference. To these was added a further 
important provision proposed by the British Delegates, whereby 
the right was given to such Governments as desired to possess 
it of exempting from’ the obligation of general intercommunica- 
tion any station which they might at any time think fit, сп 
condition that some other station shall be open for general 
intercommunication in the same region. The Convention does 
not apply to naval or military stations, or to commercial stations 
which are not open tor communication with ships, save that all 
stations, without exception. are required to carry on their 
operations as far as possible without interfering with other 
stations and to accept messages from ships in distress. Some 
doubt having been expressed in the course of a debate in the 
House of Commons as to the extent to which the objects aimed 
at by the Government had been secured by the Convention, and 
especially as to its probable effect on the existing organisation 
of the Marconi Company, a Select Committee of the House was 
appointed early in the present session to consider the question. 
This committee has reported in favour of the ratification of the 
Convention, and the Government has announced. its intention 
of ratifying the Convention. The Post Otlice has continued 
during the vear to collect and deliver the Marconi. Company's 
telegrams to and from ships at sea under the arrangements 
settled in 1904. The total number of outward telegrams dealt 
with during the vear was 1.140, as compared with 558 in 
1905.6, and of inward telegrams 15,853, as compared with 
11.94. The Post Осе stations for communication between 
Tobermory and Loch Potsdale (Hebrides), and between Нап. 
stanton and Skegness, have been completed and handed over by 
the contractors. So far as can be stated at present, they seem 
hkelv to work satisfactorily: but it is too soon vet to sav 
whether thev will fuifil all the requirements of ordinary. inland 
trafic. for which thev are intended. 


TELEPHONES. 


The number of trunk wire centres open on March 5154, 1907, 
was 535. as compared with 487 on the corresponding date in 
1€06. During che усаг 288 new trunk circuits were provided, 
bringing the total number in use up to 2.045, containing about 
75.С09 miles of double wire. The capital expenditure on the 
purchase and development of the trunk wire system up to 
March 3lst last amounted to £3.576.252, including an expendi- 
ture during the past vear of 5478.749. The total number of 
conversations which took place over the trunk wires during the 
year 1906-7 was 19,.805,5C0, showing an increase of 10°18 per 
cent. upon the number for the previous year. The gross 
revenue derived from the trunk service was £480.658, against 
£449.004 in 1905-6. an increase of 705 per cent. The average 
value of each conversation. was slightly less than in 1905.6. 
582d. instead of 5:974. During the vear Post Ottice. telephone 
exchanges were opened in the provinces at 56 places. and 25 
public call offices connected with the Post Othce trunk line 
system were opened at places where the number of prospective 
subscribers was not sufficient to warrant the opening of ех» 
changes. In the districts of Melton Mowbray, Chipping 
Norton, Malton, and Bourne. it has been possible to give a 
telephone service restricted to the local area by utilising the 
wires erected for the transmission of telegrams—which are not 
numerous—-between the central town and the post ofhces of 
surrounding villages. "The growing use made of such rural call 
office systems shows that the additional facilities thus afforded 
are appreciated. As stated in the last report, the postal reforms 
announced bv ihe Chancellor of the. Exchequer last vear in the 
Budget Speech included the introduction of more liberal terms 
for the extension ЭЁ the telephone system to outlying places 
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under guarantee. Whereas formerly the guarantors of tele- 
hone extensions were required to bear the whole of any loss 
incurred, two-thirds of it is now borne by the State. The 
telephone has thus been brought within the reach of many fruit- 
growing and agricultural districts, and it is ee that some 
of.the guaranteed call offices will in time develop into small 
exchanges. 

The total number of subscribers to the Post Office Provincial 
Telephone Exchanges on March 5156, 1907 (excluding those at 
Glasgow and brighton), was 10,010, as compared with 8,425 
on March 5186, 1906; and the number of telephones rented 
increased during the year from 10,380 to 12,006. The fore- 
going figures represent the normal growth of the Post Oftice 
Provincial system due to the opening of exchanges in places 
hitherto without a telephone service, and to the accession of 
new subscribers to existing exchanges. But that system has 
during the past year received important additions through the 
purchase of the telephone undertakings of two municipal au- 
thorities. The Glasgow Corporation system, which was worked 
by the Corporation on behalf of the Postmaster-General from 
June 1st (the nominal date of purchase) up to September 10th, 
1906, included on March 515% last 11,105 subscribers! lines 
with 12,964 telephones. The system of the Brighton Corpora- 
tion, which passed under the control of the Post Осе on 
October 22nd, included at the end of the financial year 1,542 
subscribers’ lines with 1,884 telephones. Arrangements are 
being made for local intercommunication between the subscribers 
to the Exchanges of the Post Oftice and the National Telephone 
Co. both at Glasgow and Brighton. 

The agreement made in 1905 for the purchase of the National 
Telephone Co.’s system at the end of their licence in 1911 
provides for local intercommunication in the meantime between 
all the exchanges of the two systems, subject to the condition 
that the rates of charge are to be the same for both systems. 
After considerable discussion with the company a new scale 
of rates was adopted for this purpose on May Ist. These 
rates are based on the principle of a measured service, under 
which each subscriber pays according to the quantity and 
quality of the service he requires. He may contract for any 
number of calls from 400 upwards, and he may share a line 
with another subscriber, or he may rent a line for his own 
exclusive use. The large user can have a private branch- 
exchange connected by two or more lines with a public ex- 
change, and with extension instruments to the different parts 
of the subscribers establishment. By — intercommunication 
between these extension stations, a very convenient internal 
service is provided in addition to the Exchange service, and 
this is a great convenience in hotels and large places of 
business. The new rates do not include the Unlimited Service 
or "Flat" Rate, except for lines to private residences. No 
satisfactory flat rate can be devised for lines on which the 
calls may vary from a few hundreds to many thousands a vear. 

А reduction has been made in the charges for trunk calls at 
night. In 1903 it was made the practice to allow a double 
period of six minutes instead of three minutes for each trunk 
call between 8 p.m. and 6 a.m.; and a considerable increase 
occurred in the traffic between those hours. It seemed, how- 
ever, that some further modification might be made with ad- 
vantage as regards the more expensive calls, and it was 
therefore decided to allow calls for single periods of three 
minutes at half the ordinary rates, with a minimum of 6d., 
between 7 p.m. and 7 a.m. The growth of traflic from this 
change has been considerable and the loss of revenue will 
probablv soon be made good. 

The Corporation of Swansea has applied for permission 
to sell its telephone system to the National Telephone Co., 
and the sale has been agreed to subject to the acceptance bv 
the company of certain conditions intended to safeguard the 
interests of the taxpayer when the combined system is pur- 
chased by the State at the end of 1911. 

The sum received as rental in respect of private wires was 
£185.008, as compared with £177,111 for the preceding year. 
The number of telephones connected with the Post Office 
telephone system, in the Metropolitan area, increased during 
the past year from 32.879 to 41.236. and additional subscribers 
are being connected at the rate of about 150 a week. New 
exchanges were opened during the vear at Harrow, Esher, 
Hounslow, Malden, and Wembley. There were 425 Post Office 
call offices open in the London area on March 31st last, and 
the number of calls made from call offices increased by 42 
per cent. The length of the underground pipes which had 
been laid in the Metropolitan area for telephone purposes up 
to March 515% last was 2.030 miles, 349 miles of which were 
laid during the year. Cables containing 317.789 miles of wire 
have been laid, including 69,066 miles rented by the National 
Telephone Co., and 52.255 miles provided for telegraphs, 
private wires, &c. The lines of the present subscribers and 
the junction lines connecting exchanges amount to 111.516 
miles, and 84,952 miles of wire remain available for the 
future development of the telephone system. About 65.000 
miles of telephone wire were laid bv the Post Office in the 
Metropolitan area during last year. ` 

The average cost of constructing an exchange circuit in that 
area (including the installation of telephone instruments and of 


exchange apparatus but excluding the provision of spare plant), 
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has been £33 5s. 2d. as compared with £35 13s. 10d. in the 
revious year. Taking into account the whole system, includ- 
iny spare plant of all kinds, the capital expenditure per station 
(1.е., per telephone connected with an exchange) stands now at 
less than £50, as against £54 and £64 in the two preceding 
years. Thus the anticipation expressed in earlier reports 
that the expenditure per station would continue to diminish 
as spare plant was brought into use, has been fully realised. 
s proportion of spare plant is still, however, very consider- 
able. 

The year’s working of the whole telephone system shows 
а balance of £451,787 after payment of the working expenses, 
while the estimated amount required to provide for deprecia- 
tion of plant and interest at r cent. on the capital ex- 
penditure of £7,255,000 is £432,726. The amount of royalty 
received during the year from the National Telephone Co. 
was £240,551, and from other licencees £3,101. 

The amalgamation of the systems of the Post Office and 
National Telephone Co., which is to take place at the end of 
1911, is being kept steadily in view. In both the Metropolitan 
and Provincial areas, an increasingly large number of wires 
are being provided for the company on rental terms, which 
will be available for immediate use as part of the Post Ottice 
system when the transfer is effected. In other cases the com- 
pany is providing wires for the Post Office. Endeavours are 
also being made in some instances to find accommodation in 
Post Ottice buildings for call-boxes and small exchanges of the 
company. By these means not only is it possible to avoid 
present expenditure on cables and other plant which will not 
be needed after the transfer, but the actual arrangements for 
the transfer will be rendered less complex and less hable to 
result in inconvenience to the users of the telephone service. 

The capital sums (£7.500,000 in all) voted by Parliament 
under the Telegraph Acts of 1892-1904 for the extension of 
the telephone system are nearly exhausted, and an Act has 
been passed in the present session to authorise the expenditure 
of a further sum of £6,000.000. This sum will, it is hoped, 


. suffice for the development of the system until 1911. In that vear, 


or possibly at an earlier date, it will be necessary to introduce 
legislation for providing funds and for other matters connected 
with the purchase of the system of the National Telephone 
Co. 
With regard to difficulties in obtaining wayleaves, the Post. 
master-General reports as follows :-— 

The wayleave difficulties, upon which my predecessors and I 
have been compelled to comment in our annual reports, con- 
tinue to cause embarrassment and delav in the execution of 
telephone works. Anxious as I am that the amenities of the 
country should be preserved, I cannot ignore the experience of 
several years, which shows that it is at present electrically 
impossible to maintain an efficient trunk. telephone service over 
long distances unless the wires are kept overhead. The failure 
to recognise this necessity involves me in regrettable differences 
with local authorities and private landowners; and important 
towns which may be many miles distant from the scene of the 
ditticulty are meanwhile left with inadequate telephone facili- 
ties. Again, while, on the one hand, I am repeatedly urged to 
provide a cheap local telephone exchange service, I am, on the 
other, often assailed with protests against the erection of over- 
head wires in the outskirts of large towns. In many of 
these cases I am unable to find any reasonable grounds for 
the protests, and I am forced to the conclusion that thev pro- 
ceed solely from a general dislike of overhead wires. I can 
only repeat that these local lines, serving often no more than 
two or three subscribers, can only be placed underground at a 
cost which would compel me to increase the present scale of 
charges of the telephone service. The same wayleave diffi 
culties occur also in regard to telegraph lines. 


‘The Central."—4An interesting and useful feature in the 
September number of The Central, just issued, is a series of 
notes on the research work in the Electrical Engineering Depart- 
ment of the Central Technical College, supplied by Mr. T. 
Mather, F.R.S. "These relate to such varied subjects as standard 
cells, the separation of losses in machines, the analysis of 
magnetic leakages in induction motors, tests on a De Dion 
petrol engine, photometry and optical instrument design. In 
the same issue ''O.L.D.'' contributes some practical notes on 
the running of turbo-generators, and there is a full description 
by Mr. J. T. Irwin of a new 4-pole 20 B.H.P. shunt motor 
recently added to the equipment of the Electrical Engineering 
Department of the College. Since this machine was received, it 
has been fitted with four slip-rings so as to give three-phase or 
single-phase current at any frequency from 10 to 30 ~ persec., 
and it has been mounted on the same bedplate and directly 
coupled to an 18-kw. alternator by a coupling which can be 
used as a wheel for brake tests and can be disconnected when 
desired. А cooling water supply is p..vided for the brake. 
Moreover, the new machine is placed so that it can be belted to 
one of the engines in the same test-room, and it can thus be 
run as a generator and fulfil a variety of purposes. 
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A WATER POWER STATION FOR THE SUPPLY OF LUCERNE 


VISIT will be paid on September 30th by a com- 


bined meeting of the Swiss electrical and 
engineering societies to the large water-power 


station which the Lucerne-Engelberg Electricity Works 
Co. have recently established between Obermatt and 


Fic. 1.—-Vtew or Power HovsE, sHowiNG Pire LINE. 
Engelberg, for the supply of additional power and 
lighting to Lucerne, where the demand has ex- 
ceeded the capacity of the older stations. Municipal 
electricity supply at Lucerne dates from 1897, when the 


entered into with the neighbouring undertaking at 
Rathausen for the supply of current for power pur- 
poses. In view of the rapid growth of the power de- 
mand, these expedients could only be regarded as 
temporary, and in the following year a series of schemes 
were considered, and it was finally decided to utilise 
the waters of the river Erlenbach, near Engelberg. 

The circumstances are here particularly favourable for 
the establishment of a water-power station to meet the 
required conditions. А large part of the water has 
its source in the numerous springs which feed the river 
from the high ground above Engelberg, and the tem- 
perature of the water varies but little throughout the 
year, so that little trouble is experienced through ice. 
The water is clear, and carries neither sand nor other 
suspended matter liable to damage the turbines. The 
volume of the flow is at its least in winter, but as the 
load in Lucerne is smaller in winter than in summer, 
owing to the absence of visitors, the drawback, so often 
present in hydraulic schemes, of shortage of water 
just at the season of heavy load, is absent. 

The available head of water is about 1,200 ft., and 
the minimum flow amounts to about 220 gallons per 
second, although for seven months in the year the 
flow exceeds 500 gallons per second. The natural con- 
tour of the ground has rendered possible very consider- 
able storage of water at the upper level, so that, 
assuming the station to be working on full load for 
12 hours per day, at least 6,000 h.p. is available, and 
at times from 8,000 to 10,000. It is possible, by the 
diversion of other streams, considerably to inerease the 
capacity of the station, but it is anticipated that the 
output at present available will suffice for the power 
needs of Lucerne for some time to come. It was in 
August, 1902, that the municipality decided upon this 
scheme, and in the following year a company was 
formed to work the enterprise, 90 per cent. of the 
capital being held by the municipality itself. 


Fic. 2.—View or Power HOUSE, SHOWING THE TRANSFORMER CELLS. 


generating station at Thorenberg, which was established 
in 1886 by private enterprise, was purchased by the 
municipality. The output of this station was used 
practically exclusively for lighting, and a contract was 


A canal some 80 yards in length has been made to 
conduct the water of the Erlenbach from a point near 
where its various sources unite to the storage reservoir, 
which has a capacity of about 15,400,000 gallons. 
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The water is led by a conduit a little over a mile and 
а half.in length,-with a gradient of 0:12 per cent. and 
a cross-section of 45 sq. ft., to the intake of the pressure 
pipes. This pipe line, which is shown in the general 
view of the station given in Fig. 1, follows the slope 
of the mountain side, passing under both the road and 
the railway, and leads direct into the power station. 
At present two pipes have been installed, each about 
2,100 ft. in length and 10'7 sq. ft. internal section, 
but provision is made for the addition of two more 
pipes for extensions of the plant. The pipes are com- 
posed of riveted sheet steel, and laid in 26 ft. lengths. 
As will be seen from Fig. 1, they are anchored in five 
places to massive blocks of concrete, and expansion 
Joints are provided close to each anchorage. The tail- 
race discharges through a masonry canal into the river 
Aa. The small building at the intake of the pressure 
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&c., the lower floor of which is divided off from the 
turbine room by a glass partition. The turbine room 
is spanned by a 13 ton travelling crane. A plan and 
section of the station, showing the arrangement of the 
plant, is given in Fig. 4. 

As has been mentioned above, the first part of the 
installation has been designed to deal with a minimum 
flow of water of 220 gallons per second. This, assuming 
a turbine efficiency of 75 per cent., is equivalent to 
3,000 h.p. continuously at the turbine shaft. The 
storage lake, however, enables considerably more than 
this to be given during the heavier hours of load, so 
that the first instalment of turbines is arranged for a 
normal output of 6,000 h.p., with a stand-by unit of 
2,000 h.p. In addition to these four main sets there are 
two independent exciter sets, driven by 175 h.p. tur- 
bines, and a further 600 h.p. turbine driving a separate 
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pipes contains devices for shutting off the water from 
the pipes, and automatic safety valves fer avoiding 
shocks in the pipes with charging pipes and air pipes. 

The station stands in the midst of the magnificent 


scenery of the Aa valley, which has been made familiar 


to many by the Stanstad Engelberg three-phase rail- 
way, and adjoins one of the stations of this line. The 
architect (Mr. A. Cattani, of Lucerne) has succeeded in 
giving to the building an appearance which, although 
in no way unnecessarily ornate or elaborate, harmonises 
admirably with its surroundings. The material is a 
rough grey stone, and the lines are pleasantly broken 
with a simple arrangement of battlements ( Figs. 1 and 2). 
About half the building is occupied* by’ the- turbine 
rocm, shown in Fig. 3, which is 178 ft. long by about 
49 ft. wide and 40 ft. high. 
ultimate installation of six 2,000 h.p. units, but at pre- 
sent only four have been put down. A further extension 
of the building for two additional units is also possible. 
live substantial pillars separate the turbine room from 
the part of the station which contains the switchgear, 


Provision is made for 


alternator, which supplies additional power to the Stan- 
stad-Engelberg Railway. 

The main turbines were supplied by Messrs. Theodor 
Bell & Co., of Kriens, and were designed for an effec- 
tive fall of 085 ft., and a speed of 300 r.p.m. They are 
of the Peltcn type, and are directly coupled to the 
alternators by rigid couplings, instead of the flexible 
couplings often seen in continental practice. The 
bucket wheels are about 6 ft, 7 in. in diameter, and are 
constructed to be capable of running at double their 
normal speed without damage. The speed control ap- 
paratus, which is of Messrs. Theodor Bell's patent type, 
is in duplicate. One set is worked by the automatie 
governor ‘gear, sandi the: other by hand. The two are 
absolutely independent, and either can be dismounted 
without interfering with the cther. The governor works 
through a hydraulic relay cylinder, and can be set to 
keep the speed from varying more than З per cent., even 
when the whole electrical load is switched on or off. 
The full load efficiency of the turbines is over 80 per 
cent., and is well maintained at fractional loads. Al- 


Sept. 19, 1907. 


ELECTRICAL ENGINEERING 441 


though the regulating gear is capable of effecting very 
rapid variations in the supply of water to the turbines 
due precautions are taken to obviate all possibility of 
dangerous shocks to the pipe line. It should be men- 
tioned that Messrs. Thecdor Bell & Co. were contractors 
for the whole ef the hydraulic equipment of the station, 


“Hits L8 3$ UU 3$ 5?$9 99757524495 
| Fam tt + 
oe Fee e ey "T [5 $ Бә Q - 
eR _ ere Ce ee = 
15058! 


| a Co 


b= 


Fic. 4. 


H H H [mi HIHIH HIHIH 
ИГИ 


Hn 


transmission line to Lucerne, some 200 kw. are trans- 
mitted to Engelberg, a distance of about 21 miles, by 
a cable, and a further 200 kw. is used fcr the supply 
to various other points in the neighbouring Ob- and 
Nidwalden districts. In addition to this, a supply is 
also given to the Stanstad Engelberg Railway bv the 


Halliki 


—UENERAL PLAN AND SECTION OF Powrn HOUSE. 


separate set already mentioned, which is arranged to 


A part of the pipe line, including the joints and fittings 
of the upper portion, was, however, supplied by Messrs. 
Sulzer Bros., of Winterthur. 

Turning, now, to the electrical features of the scheme, 
it may be said that although the main object of the 
station is the supply of power over a 174 mile overhead 


run in parallel with the plant at the original generating 
station of that line. 

There are, in the station, twe entirely distinct sets 
of bus-bars. One is for the supply of the Lucerne 
lighting 


syste n, ard is single-phase, in order to permit 
E 


ELECTRICAL ENGINEERING 


SEPT. 19, 1007. 


of the old Thorenberg station being still used as reserve, 
while all the other circuits are three-phase. As the 
power load on the Ob- and Nidwalden districts is not 
large enough to affect seriously the regulation of the 
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lighting, a single circuit is here used for both power and 
lighting. The four main alternators can each be run 
either as three-phase or single-phase, and thus can be 
used for either circuit. The railway set is quite sep- 
arate, except for the fact that it derives its excitation 
from the continuous current bus-bars, fed by the sep- 
arately driven exciter sets. 

These exciter sets are two in number, each of 100 kw. 
capacity; each is capable of exciting the whole of the 
five alternators while the other is kept in reserve. The 
station lighting and the continuous current for actuat- 
ing the control apparatus is also taken from the excita- 
tion bus-bars, and a small battery is provided which can 
maintain these services for a short time in the event 
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Fic. 6.—PASSAGE-WAY BEHIND TRANSFORMER CELLS, SHOWING 
WATER-PIPES AND CONNECTIONS. 
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Fic. 7.— SECTION OF SWITCH-GEAR. 
Re'crenc» Table. 

MA—Maximmmn Cirenit Dr-akers. 

MO —6,000 Volt and 27,000 Volt Oil Switches. 
T --Transtorimer, 
J-C oking Coil. 

Ts—Sectionalising Switch. 
B— Lightning Arr ster. 

WW — Water Resistance. 

Ws—Water Jet Lightning Arrest: r. 


of the exciter sets being both temporarily shut down. 
Both sets of bus-bars are arranged in the fcrm of closed 
rings, sections of which can be isolated if required. 
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Fic. 8.—ALTERNATOR SWITCH-GEAR. 
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The eable to Engelberg is fed directly from the bus- 
bars at 6,000 volts, but transformers, stepping up to 
27,000 volts, are used for the other circuits. Three out 
of the total of ten transformers serve for the lighting 
of Lucerne, while the remainder are for the power 
circuits of Lucerne and supply oí the neighbouring 
localities. Of these, six are connected in mesh in two 
groups, while the last is a spare, and ean be connected 
to any phase of either group. Each group is provided 
with both primary and secondary oil switches, fitted 
with time limit relays. The 27,000 volt bus-bars are 
arranged in sectionalised rings, in a similar manner to 
the primary bus-bars. 

Three overhead lines, each of which will be composed 
of three wires. 
leave the power 
house. One for 
the lighting of d 
Lucerne, опе AO HAN oy 


| Nos E s 
for the Lucerne а, AE. Nes 
power circuit, Eco UN SI t s o 
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walden power A M * Qu re ж 5 
and lighting cir- , Beer te tal? - 
cuit. When all ; 


the wires are in 
place either of 
the Lucerne 
lines will be 
available for the 
single-phase 
lighting circuit 
by changing 
over the neces- 
sary connections 
and using one 
wire as reserve. 
At first only 
eight of the nine 
wires were put 
up. 
The main al- 
ternators which, 
like the whole 
cf the rest of 
the electrical 
equipment, were 
supplied by the 
Oerlikon Com- 
pany, are of the 
ordinary revolv- 
ing field type. 
Each is rated at 
a normal output 
of 1,850 k.v.a. 
three-phase, ог 
1.380 k.v.a. sin- 


Bas 7 


Fi a Zn | e uS. r.p.m. They 


1 
Е 


cent. ; half load (cos $ =0°75), 92 per cent. "These figures do not 
include excitation losses. Maximum full load excitation: 
cos ф =1, 9 kw.; cos $ 20775, 20 kw. Rise of voltage from full 
to no-load: cos $ —1, 7 per cent.; cos $ —0775, 1/ per cent. 
Maximum temperature rise after continuous running on full load, 
40° C. Overloads, 25 per cent. for two hours at 6,0C0 volts 
without exceeding a temperature rise of 509 C. Insulation test, 
12,000 volts alternating (when hot) for спе hour per stator, 
500 velts alternating for rotor. The machines were also 
guaranteed to run at double their normal speed without 
mechanical damage. 

The smaller alternator for supplying power to the 
Stanstad-Engelberg Railway is of generally similar 
construction. It runs at 490 r.p.m., and has an out- 
put of 540 k.v.a. at 780 volts, З phase, at 32:5 cycles per 
second. The exciters consist of six-pole shunt-wound 
machines, for a 
normal output 
of 100 kw. at 
volts, and 
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run at 700 


can be worked 
up to 150 volts 
if required. 
The battery 
which is used in 
connection with 
the excitation.. 


' 


circuit is com- 
posed of 56 
cells. of a ca- 


pacity of 1,000 
ampere - hours, 
at the one hour 
rate, but can 
safely be worked 
up to 1,500 
amperes for à 
quarter of an 
hour. The re- 
culating switch 
is in the bat- 
tery-rocm, but 
is controlled 
from the switch- 
board by means 


of two small 
auxiliary mo- 
tors. 


The  arrange- 
ment of the 
transformers is 
particularly 
worthy of no- 
tice. They oc- 
cupy a series of 
cells shown in 
Fig. 2, in what 
is practically a 


gle-phase, at separate  build- 
6.000 volts, 50 Fic. 9.—6,000-vorr BUS-BARS, &c. ing, running 
cycles per se- alongside the 
cond, at a speed of 300 r.p.m. The total weight back of the power house, and separated from it 
cf each machine is 36 tons. The armature by a covered passage-way outside the main wall 
windings are placed in open slots in jointless micanite of the building. The transformers, as has been 


tubes, and are held in place by fibre keys. Damaged 
coils can easily be renewed in place. The three phases 
are star connected. The rotor carries 20 laminated 
poles, each formed of several groups of specially-shaped 
sheets, arranged in echelon, and so proportioned that a 
practically sinusoidal E.M.F. curve is produced. The 
field windings are of copper strip, and the excitation 
pressure is 100 volts. 

The following are the guarantees with which these 
machines complied :-— 


Efficiencies.—Full non-inductive load, 96 per cent. ; full load 
(cos ¢=0°75), 95 per cent.; half-load (non-inductive), 93 per 


said, are all single-phase, and are of the oil-im- 
mersed type, with water cooling. Three of the cells, 
each of which contains one transformer, are shown in 
Fig. 5. The cells, which are entirely fire-proof, are 
closed by steel roller shutters. Fig. 6 is a view of 
the passage way behind the cells, showing the pipes 
for the circulating water, and the glazed peep-holes, 
through which the chambers may be inspected. Above 
are seen the primary and secondary connections leading 
to the switch galleries. An automatic apparatus is 
fitted to each water inlet, so that a bell is caused to 
ring if the circulation to any transformer is less than 
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its proper amount. The building is 6,000 27,990 volts. "The transformers themselves, 
accommodate 16 transformers in all. but at present which are of the core type, with the most ample insula- 
only 10 are installed. The output of each is 799 k.v.a.. ticn between primary and secondary windings, occupy 
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the lower half of the cases. The upper porticn con- 
tains the coil of water pipes by which the oil filling the 
whole tank is ecoled. 


/ Sree? 70 


Fre. 15.—27,C90-vorT SECTIONALISING L:NKSs. 


The guarantees fer these transformers 


follows : — 


Wore 185 


Full load efficiency, 98 per ccat.; kalf-1:zd cMiciency, 97 per 
cent.; drop of potential on fel! load non-inductive load, 1 per 
cent.; on halt non-inductive lcad, 05 per «ert. ; cn full kad, 
cos ф —0"75, 5:5 per cent. ; on half-load cos $ —0 75. 17 per cent. 
Maximum temoverature with six litres per minute cf cooling 
water, 409 С. 
cent. for two bhcurer. Insulat on tests, 54,009 volts for one 
minute; 28,000 volts for half an koar. 

The arrangement of the switchgear, bus-bars and 
connections, presents many points of interest. Seo- 
arate cells with reinforced concreto partitions are ured 
tor each piece of apparatus. The crossing of conduc- 
tors has been avoided as much as possible, and con- 
ductors of opposite polarity are kept at a wide distance 
apart throughout. The section in Fig. 7 shows the 
arrangement of the apparatus on three different floors. 
The basement contains the alternatcr and exciter 
switchgear, the 6.090 volt bus-bars, and the switches 
for the primary side of the transformers. The secon- 
dary transfcrmer leads are taken to the first floor, 
Where the 27,000 volt bus-bars and switchgear are situ- 
ated. and the floor above, which forms the tower in 
the centre cf the building, contains the line switches 
and lightning arresters, and forms the point of depar- 
ture cf the overhead lines. The connections from the 


Overlcads, 50 per cent. for half an hour, 25 per 


mechines to the switchgear are made through cables 
passing through subways under the main fleor. 

The switchgear belonging to the machine lor the 
“tanstal-Engelberg Railway is placed in a group of 
celis at one end of the ground flocr, and includes auto- 
watie o] switches and provision for synchrenising with 
the traction station. Adjcininz this are the three sec- 


~ tions containing the groups of cells fcr the three main 


А view of one of these generator groups 
I3 shown in Fig. 8. On the right can be seen the 
commutating switch for changing over from three-phase 
to single-phase fcr the power and lighting circuits re- 
spectively, and in the cells on the left, the nain oil 
circuit breaker, pctential and current transformers. 
Two of the latter are for the ammeter and wattmeter 
respectively, and the remaining two fcr the cverload 
release coils. On the same flocr are the circuit breakers 
and other gear belenging to the exciter and battery 
circuits. Although of low tension, the cellular con- 
struction is retained here also, although, of course. in a 


Ш 


СТАЛА 


—— —— . - 


Fic. 14.—LicmiNiNG ARRESrERS witu WATER DzsISTANCES. 


less sub-divided form. On an intermediate flocr cver 
the exciter and battery circuit breakers, under the main 
operating gallery, are placed the alternator ard exciter 
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field rheostats. The 6,000 volt bus-bars, with the cells 
containing their sectionalising switches, and the cells 


containing the primary transformer oil switches, are also | 


placed on the ground floor. The simplicity of the ar- 
rangement and the ample space provided for their part 
of the gear is well shown in Fig. 9. "The feeder switch- 
gear belonging to the Engelberg cable is accommodated 
in a group of cells on this floor. The primary trans- 
former oil switehes are actuated by ropes and arranged 
so that they may be worked either from the passage- 
way at the back of the ground floor or from a part 
of the first floor near the secondary transformer appa- 
ratus. They are connected by these ropes to the 
secondary switches, so that both can be actuated simul- 
taneously, and the transfcrmers cut.in or out of circuit 
from either floor. A system of signal lamps, combined 
with bell signals, indicates whether these switches are 
open or closed. "These lamps are mounted on small 
panels near the operating handles, together with the 
ammeters and time limit relays, which latter are fitted 
to both primary and secondary switches. 

The 27,000 volt bus-bars are shown in Fig. 10. "They 
are on the first floor, above the 6,000 volt apparatus. 
The sectionalising links are of the form shown in Fig. 


al ^72/getri7g 


Fic. lo.—SwrircHBOARD FOR OUTGOING LINES. 


13, and one of the oil switches in Fig. 11. Nine wires 
in all lead to the tower, for the three outgoing lines 
already mentioned. The change-over switches, for 
changing from three-phase to single- phase, are of simi- 
lar construction to those in the alternator cells, but 
modified, cf course, for the higher voltage. These 
change-over switches, together with the line maximum 
automatic oil switches, are contained in the tower, 

together with the necessary instrument transformers, 
ке. Situated also in the tower is the lightning protec- 
tion apparatus, to which, in view of the severe nature 
of the thunderstorms in the district, a gocd deal of 
attention has been given. 

The lightning arresters themselves, two of which 
are shown in their cells in Fig. 14, are of the Siemens 
horn type, provided with adjustable spark gaps and 
liquid resistances, and used in conjunction with choking 
coils. In addition to this equipment, the lines are 
protected against momentary rises of voltage by con- 
nection to earth of all poles, by continually running 
water jets. Isolating links permit of any of the light- 
ning arrester being disconnected at any time for exam- 
ination. 

Although, 


as has been seen, the actual switchgear is 


. spread. about ower several- floors, all the control appa- 


ratus is concentrated into a comparatively small space 
on the gallery overlooking the turbine room, on the first 
floor. Extensive use is made of pillars, upon which each 
group of apparatus is mounted, in preference to '' desk 


boards 


" or vertical panels, a practice much favoured 
by the Oerlikon Company. Some of these pillars are 
shown in Fig. 12. Each alternator panel carries a 
wattmeter, an ammeter and a voltmeter, with two 
scales, which can either be used as a machine volt- 
meter or for synchronising. In front of the pillars are 
the levers and handwheels which actuate the various 
switches. Elaborate precautions are taken to prevent 
switching operations being inadvertently performed in 
the wrong order. 

For example, the main machine switch cannot be 
closed before the field switch, and vice versa, the field 
switch can only be opened when the main switch is 
in the ''off'" position. The usual arrangement of 
coloured signal lamps is supplemented by a system of 
bells, which indicate whether the switches are ‘on ` 
or '' off." Further pillars of similar construction carry 
the switch mechanism and instruments required re- 
spectively by the battery and exciter circuits. The 
bus-bar section switches are also worked from this 
floor. It should be mentioned that synchronising 1s 
effected by a Westinghouse rotary synchroniser. 

The control apparatus for the outgoing lines is noi 
mounted on pillars, but is grouped on the switch- 
board shown in Fig. 15. 

The various panels contain the instruments for the 
Engelberg cable, and the three overhead lines, with the 
levers for the oil switches for the latter, and the hanl- 
wheels for the change-over switches. The instruments 
on the right-hand. panels are Hartmann and Braun 
electrostatic 27,000 volt voltmeters, working with 
condensers and graphite resistances for keeping а 
check on the 27,000 volt bus-bars. A small separate 
panel eontrols the station lighting. 


“The Sins of Society." —Mr. Morris's telephone number is 
41416 Gerrard, and Mr. Morris is a pawnbroker of standing who 
thinks nothing of advancing £7,000 on a diamond tiara worth 
£21,000. Lady Marion Beaumont, who wants the former sum 
in a hurry, chietly to pay card debts, summons Mr. Morris by 
telephone, and pledges the tiara. As the tiara really belongs 
to her friend Lady Goldbury, she seals up some pieces of coal 
in a box instead, and gives them to Mr. Morris. Lady Goldbury 
wears the tiara soon after at a society function, it is described 
in the papers, and Mr. Morris begins to suspect that it is not 
in the box. So Lady Marion burgles the box, and, when there 
is a hue and ery, passes it on to Sir Dorian March, who is 
engaged to her sister. He damages some policemen, dives into 
the river just above a weir, and escapes to a troopship at Ports- 
mouth, which puts out to sea in sight of the audience. Just 
as he is congratulating himself on his escape, a wireless tele- 
gram is received on board ordering his arrest, but, before he 
can decide whether to avail himself of the option given him to 
commit suicide, the ship sinks with all on board. Four months 
later, Lady Marion’s sister is about the marry the villain of the 
piece to save her sister from exposure, when their friends ascer- 
tain the true facts of the case in the nick of time, and summon 
Mr. Morris once more by telephone. The wedding is interrupted 
in the church by Sir Dorian, who has managed to escape drown- 
ing, but before he can be conveyed from the sacred edifice 
under arrest, the box trick has been repeated with the sign 
changed, and all ends happily, for the damaged policemen are 
conveniently forgotten. We have endeavoured faithfully to show 
how important the telephone and radiogram are to the plot of 
the new autumn melodrama, produced by Mr. Arthur Collins 
for the first time at Drury Lane last Thursday. What will 
appeal most strongly to the electrical engineer, however—in addi- 
tion to the lighting effects which approach as near to perfection 
as is possible—is the wonderful speed and accuracy of the 
mechanical scenic effects. Without the famous electrically- 
worked ''bridges," the rapid change to the fine scene showing 
the weir would be impossible, and it is essential to the proper 
"realism" that the progress of a punt down the river to the 
head of the weir should be watched without the lowering of the 
curtain... The'fine: représentation of the motion of a vessel in 
the following act is a still greater triumph of the art of stage 


engineering, for, by an extremely slow reciprocating movement 


of part of the stage, combined with a progressive circular travel 
of the back cloths, the effect of a steamship under way is wonder- 
fully well reproduced. 
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THE ELECTRICAL INSTALLATION ON THE ROYAL MAIL STEAM 
SHIP  * ADRIATIC ” 


HE fame of the White Star Line is world-wide, and 
nothing that has been achieved by its management in the 
other ships of the company is wanting in the palatial Adriatic, 
the largest. of all British twin-screw liners, which made her 
maiden voyage on May 8th last. The original Adriatic (3,837 


Кто. 1. 


tons) was а fine vessel which did excellent service, but the new 
ship, based upon the lines of the well-known Baltic, is in every 
way far more splendid, and until the coming of the new 
lurbine-express *'Cunarders,"" represented the highest expression 
of the :hipbuilder's art. During recent years electricity has 
played an increasing part in the working of latge passenger 
steamships, and it is only, therefore, natural to suppose that 
the installation in the Adriatic would possess several features 
of more than ordinary interest to those concerned in the 
electrico] and shipbuilding professions. 

The generating machinery consists of five directly-coupled 
engines and. dynamos, each having an output of 750 amperes at 
100 volts when running at a speed of 230 revolutions per minute. 
Ihe engines are of the open, vertical, compound type, with 
cylinders 12 in. and 20 in. diameter by 12 in. stroke, the steam 
pressure being 100 Ib. per square inch at the engine stop-valve, 
and the combined sets are suitable for exhausting to the atmo 
sphere or to the condenser. The dynamos are six-pole machines. 

These sets are arranged in a dynamo recess above the thrust 
blocks, and Cpposite to them is mounted the large main switch 
board (Fig. 1) of black enamelled slate in a cast-iron frame. 
Ün this switchboard are mounted five pairs of main dynamo 
Switches for paralleling the dynamos either on to the lighting 
oT power bus bars, a swinging paralleling voltmeter, an 
ammeter in each dynamo circuit, and two illuminated dial volt- 
meters on swinging brackets for the lighting and 


power 
bus-bars геѕре‹ tively. 


l'he lights, motors, and heaters installed 
оп the shin are divided among 25 circuits, each with its own 
single pole switch and fuse on the switchboard. 

[һе total number of lights installed on board amounts to 5,252 
16 с.р., and, in addition, double-filament 32 c.p. lamps in the 
‘inal lanterns. In many state-rooms special lamps are fitted 
With two filaments and dimming switches for night use, and 
Sockets are available in the passengers' cabins for the attach- 


local wiring. 


ment of portable lamps, curling tongs, or other electrical 


accessories. 2,500-megohm vulcanised rubber cable is employed 


for the wiring, and the mains within the engine-room are lead 
sheathed and armoured with galvanised iron wire, with an 
external braiding and compounding. 


In every place where damp 


MAIN SWILCHBOARD. 


may injuriously affect the cables, as in cold stores and re 
frigeratine rooms. the same class of cable is employed for the 


раб. 4.—9U B.H.P. SiOK&EHOLD FAN. 


A total of about 65 miles of cable is installed 
in all. 


The fans for supplying ventilation throughout the ship are 
driven by 28 electric motors of various sizes, as follows - —Two 


of 50 b.h.p. each at 400 revs..in the stokehold for supplying 
air to the forward boilers; twelve of 10 b.h.p. each at 350 revs. ; 
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nine of 2} b.h.p. each at 55) revs.; and two of $ b.h.p. each 
at 1,109 1evs. ‘These motors are of the multipolar type, and 


are speci:lly designed to be easily opened up for examination in 
confined situations, and also to run silently, so that they may 
be installed near the passenger accommodation without causing 
When fixed on the соет decks or 


any objectionable humming. 


fles ical Engigreriqg 
PIG. 9. 


in any dusty situations, such as the stokehold, they are totally 
enclesed and waterproof (Fig. 2), and those fitted in special 
fan rooms on the lower decks are semi-enclosed. In all «ases 
the motors are serles-wound, and the larger sizes have a speed 
regulation by field control on the diverter principle. Each 


Pe Гаї £z pee rigg 


Fic. 4.—-Bain-RooM wirH Rapianr Hear Bate. 
motor is started and regulated by means oi a drum-type «c^ 
troller fitted in a convenient situation. These controllers enab!> 
the motors to be run at seven or eight different speeds, varying 
down to 50 per cent. of the full speed. Automatic no-voltage 
releases are fitted, and the controllers can only be started or the 
Spé ed regulated bv authorised peis-ns. Above each controller 
is mounted an indicating lamp to show when current is avail- 
able for use. When the controiler is situated at a distance from 
the motor, a special lock-up switch in cast-iron box is provided 
for switching off at the motor in the «ase of emergency. 

Seven similar motors are used for driving the service 
machinery, as for dish washing, dough-mixing, potato pecling, 
roasting, and rocking of the ice tank. ‘These motors are shunt 


b.h.p. to 4 b.h.p. 


wound, «nd Vary in size from 14 


| 
< 


Three electric motors oi 1; b.h.p. each are also used to drive 
the mechanical appliances in the gymnasium (Fig. 3), and three 
of 24 b.h.p. each are employed in connection with the the»mo- 
tanks of the Turkish bath. 

For dealing with passengers’ baggage, two electrically-dniven 
winches are provided, one situated on the upper promenade deck 


Тнк GYMNASIUM. 


and the other on the boat deck aft. Each cf these winches 15 
capable of lifting three tons at a speed of 109 it. per minute, and 
lighter loads at proportionately faster speeds. Both winches 
are fitted with reversing controllers, which are linked up with 
the foct brakes, so as to bring them automatically in the off 
position when the brakes are applied. Each winch is fitted with 
two warping ends, and one in addition is fitted with a centre 
barrel. The silent working of these winches enables the baggage 
to be handled without the objectionable noise and vibration 
usually associated with this process, thus adding considerably 
to the comfort of the passengers when the ship is nearing port. 
For expediti;usly dealing with the mails an electric hoist is 
insialled which conveys the bags from mail room to sorting 
This hoist is capable of lifting a weight of 8 cwt. at 
ICO tt. per minute, the cage being specially designed for 
quickly loading and unloading the mail bags; three push buttons 
at each levei give complete control for starting in either direc- 
tion or stopping at any position, and automatic gear is pro- 
vided fcr bringing the cage to rest at the top and bottom of 


its Erxl. 


roon. 


There aro several otber miscellan ous applications ol elec- 
tricity. ìn the chart room is placed an indicator showing, by 
the lighting up of miniature glow lamps, what water-tight doors 
(if any) ere closed. On the navigating bridge is fixed a rudder 
indicator which ts actvated by the rudder head in the steering 
engine hovse at the stern of the ship, and indicates by electrical 
means the angle of the rudder at any moment. One of the two 
main steam whistles is operated magnetically by. а solenoid, 
which is controlled cn the bridge either by the hand at will, or 
bv clockwork to give repeated blasts at fixed intervals during a 
fog. А spe ial installaticn cf electrically synchronised clocks is 
fitted up in all the public ooms, and in the rooms of the chief 
officials of the ship, as well as in the galleys and engine-room. 

The installation also includes 195 750-watt heaters in the 
cabins, with additional radiators in a few of the officers’ rooms 
and in the inquiry office. An electric fan is also fitted in the 
reading and writing rooms. Among the cooking and heating 
epparatus are found electric water boilers and griddles, as well 
as hot plates. The electric bell installation includes 19 indicator 
boards situated in various parts of the vessel, with 572 indicators 
controlled by 1,159 pushes, besides various local bells between 
isolated points. ‘To enable the various officials cf the ship to 
ccmmunicate wich one another, a telephone installation on the 
central battery system, consisting of five inter-communication 
an] 10 sub.station instruments has been installed. 
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ELECTRIC CRANES AT MESSRS. YARROW'S NEW SHIPBUILDING 
YARD 


N the accompanying illustrations is shown one of three 
50-ton electric overhead travelling cranes, which have 
recently been erected by Messrs. Applebys (Limited), of London, 
Leicester, and Glasgow, at Messrs. Yarrow & Company's new 
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motors are of the reversible, 
with slip rings. The heavy 
running at about 750 r.p.m. ; 
50 b.h.p. 


enclosed, ventilated type, fitted 
hoist lifting motor gives 50 b.h.p. 
the auxiliary hoist lifting motor, 
running at about 750 r.p.m.; the travelling motor, 
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shipbuilding yard on the Clyde, at Scotstown. 


and 10 tons on to rails 


61 ft. 10 in. 


the auxiliary hoist; run on 


from centre to centre: 


des 
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Fic. 2.—ELEVATIONS OF 


COMPLETE 


These cranes are 
constructed to lift a working load of 50 tons on the heavy hoist, 
distanced 


ueizht from floor to top of 


75 TONS. 


wirH ‘Test Loap. 


40 b.h.p. running at about 750 r.p.m.; and the traversing motor 


gives 15 b.h.p. running at about 750 r.p.m. ‘The rating of the 
motors is one hour's run on full load, with a temperature rise 
not exceeding 909 Fahr. above the surrounding atmosphere. 


50-тох OVERHEAD TRAVELLING CRANE. 


gantry rails, about 41 ft. 8 in. There are four motions, each With the motors enumerated above the following approximate 
worked by a ‘separate motor, namely, lifting heavy loads, speeds are attainable :—Lifting (heavy hoist) full load, about 
auxiliary lifting, longitudinal travelling, and traversing. The 10 it. per minute; lifting (auxiliary hoist) full load, about 30 ft. 
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per minute; travelling full load, about 250 ft. per minute; 
traversing fuli load, about 80 ft. per minute. The controllers 
are of the barrel type, totally enclosed, similar to those used on 
tramways, whilst resistances of the metallic tramway type are 
provided. The lifting gear consists of three reductions of cast- 
steel spur gearing and cast-iron barrel grooved in the lathe 
right-hand and left-hand. The auxiliary hoist is built inde- 
pendently of the main crab; it is self-contained and slung from 
one of the traverse wheel axles of the main crab. The gearing 


consists of two reductions of steel machine-cut spur gearing. | 


The brake consists of a plain drum on the motor spindle 
gripped by means of a leather-lined steel brake band with 
weighted lever, released automatically by means of a solenoid 
ccnnected in series with the lifting motor. In addition to this 
an automatic lowering device is provided, consisting of a ratchet 
wheel fitted with phosphor bronze bush, having a screw thread 
cut out in it corresponding to the screw thread on its shaft, and 
automatic device for rendering it noiseless and out of action 
when lifting, and applying it when lifting ceases. "The arrange- 
ment is such that when lifting ceases the spur wheel screws 
itself against the ratchet wheel, which is held by the pawl, thus 
preventing the load from running down. When it is required 
to lower, the motor being reversed, the spur wheel unscrews 
itself from the ratchet wheel, thus allowing the load to be 
safely lowered. ‘This brake is alone sutlicient to sustain the 
full load, and the solenoid serves the purpose of an additional 
safeguard and brings the motor quickly to rest. The traversing 
gear consists of two reductions of steel machine-cut spur gearing. 
The travelling wheels are of cast steel with machined treads. 
The travelling gear consists of two reductions of cast.steel 
machine-cut spur gearing; the second motion in duplicate; the 
longitudinal shaft is driven by the motor at the centre. The 
travelling wheels are cast steel with machined treads. four in 
number, two on each side of the crane. All bearings are in 
halves with caps and gun-metal bushes. A platform is provided 
on each side of the crane, running the whole length of the 
girders. The weight of each of these three cranes is about 
37 tons. 


Electric Shock Fatality.—On the 13th inst., at the Littleton 
Collieries, Huntington, a boy of 15, employed as driver of 
an electric motor in the mine, was killed instantaneously 
through coming in contact with a live wire. No particulars 
are as yet available as to the technical details of the accident, 


Adelaide Tramways.—The Australian Mining Standard gives 
particulars of a recent report by the Electrical Engineer, Mr. 
W. G. T. Goodman, upon the tramway electrification proposals 
of the Municipal Tramways Trust. Referring to the renewal 
fund, the report says:—‘‘Under clause 41, subclause ‘b, a 


rencwal fund is to be provided for at the rate of 2} per cent.. 


per annum on the cost of the ‘renewable’ parts of the under- 
taking. This provision, however, 1n my opinion, is inadequate, 
as the amortisation charges of the various parts of an electric 
tramway system range from 1 per cent. to 15 per cent. in the 
eost thereof, and I am of opinion that the depreciation and 


renewal fund must be 23 per cent. per annum on the total con- — 
struction cost of the undertaking. Under clause 42, subclause 
'b, a sinking fund has to be provided equal to 1-60th of the 


tctal amount раа Бу the treasurer, апа under subclause (c) of 
the same clause the interest on the monevs paid bv the 
treasurer has also to be found. With respect to the latter, the 
trust informs me that the interest will be at the rate of 33 per 
cent.; therefore we have to provide for the first few vears the 
following :—Depreciation and renewal fund, 25 per cent.: 


interest, 3°75 per cent.; sinking fund, 3°35 рег cent.; total, 9:58 - 


per cent. In addition to this percentage on the total cost of the 
undertaking, interest and sinking fund has also to be provided 
on the amount paid for the existing system. The total capital 
charges will therefore be a very severe burden on the system, 
and one that will call for the best engineering and management 
in the operation to meet. 'lhe secretary informs me that the 
amount paid for the existing system is £294.850, the system 
consisting of 72 miles of single track; in other words, the total 
cost of the existing system is £4,095 per mile.of ‘single track. 
Assuming that the realisable value as an asset is £42.840, it 
still leaves a burden of £3,500 per mile of single track, on which 
interest has to be paid and sinking fund provided. These con. 
ditions, therefore. necessitate that every precaution must be 
exercised, and the cost of conversion be kept as low as possible, 
consistent with efficiency and economical maintenance.” 

Electrification of Railways in Bavaria. 
will shortly be introduced into the Bavarian Diet for the con- 
version of several sections of the Bavarian railways from steam 
to electric traction, including lines from Munich to Kochel, 
Munich to Mittenwald, and Freilassung to Berchtesgaden, an 
aggregate length of about 150 miles. 


It is stated that Bills — 


THE DEVELOPMENT OF ELECTRICITY IN THE 


` MINING INDUSTRY E = 


PAPER bearing the above title was read recently before 
4 X the South Wales Institute of Engineers by Mr. D. Selby- 
Bigge, of Newcastle-on-Tyne. The following is an abstract of 
the author's remarks :— 

Electricity may Бе considered to have been in its purely 
experimental stage, as far as mining operations were concerned, 
between the years 1885 and 1890. In the year 1891, however, 
progress in electrical mining work became more manifest, and 
in order to demonstrate more clearly the stage at which elec- 
tricity had arrived at that time, a brief description is given 
of a plant which was laid down at the Margaret Pit, which 
was owned by the Earl of Durham. This installation, which 
was designed and laid down by the author in the year 1891, 
was regarded as one of the largest and most complete in this 
country, and although, of course, to-day entirely out of date, 
it may be interesting from a historical and retrospective point 
of view to give a brief description of the plant. 

The generating station consisted of two sets of Willan's 
engines of the two-crank type, each capable of developing 140 
i.h.p. at a speed of 380 r.p.m., with a steam pressure of 90 lb. 
per square inch. The engines were placed at either end of a 
length of shafting, to which they were connected through 
clutches. This shaft was fitted with pulleys which drove each 
dynamo through leather-link belts. The dynamos were each 
capable of giving 80 amperes at a pressure of 780 volts continu- 
ous current when running at a speed of 500 r.p.m., each set 
developing 84 electrical horse-power. What is to-day an interest- 
ing feature of these machines is the fact that they were © 
separately excited by small dynamos working at a pressure of 
109 volts. These small dynamos also supplied current for light- 
ing. They were driven by separate belts off the same shaft as 
the power dynamos, and were of a capacity of 90 amperes each, 
at 1,200 r.p.m. The cables from the two main dynamos were 
connected to one switchboard; this switchboard was fitted with 
a voltmeter, ammeter, double-pole switches, and cut-outs. The 
current. from both machines passed through an automatic switch, 
the cables from which were led down the shaft to a distance of 
687 yards inbye, where a distributing centre was placed. Cast- 
iron junction boxes were used in the distributing centres; these 
were provided with gas-tight covers, and had slate bases to 
which terminals were clamped. One cable was taken from this 
distributing centre to a distance of 670 yards to a pump. This 
pump was of the three-throw ram type with 6-inch rams, 8-inch 
stroke, and was capable of lifting 150 gallons per minute to a 
height of 270 feet vertical lift; 6-inch pipes were used. The 
rams were of cast-iron, and the cylinders were bushed with 
phosphor bronze. The motor was of 24 h.p., and was mounted 
on a cast-iron extended bed. The motor drove the pump through 
two sets of cast-iron gearing with double helical teeth, and was 
started through a wire resistance, which was gradually cut out 
as the motor attained speed. This switch resistance was enclosed 
in a strong cast-iron gas-tight case. 
< From the distributing centre a cable was laid a distance of 
1,290 yards further inbye, at which point a hauling engine was 
installed. This was of the endless haulage type. and was built 
for a rope speed of 4 miles per hour. The motor was capable of 
developing 40 b.h.p. at а speed of 650 r.p.im., and drove a special 
chp pulley, 5 feet diameter, throngh two sets of cast-iron gear 
with double helical teeth. The starter was of the same type as 
that used for the pump. At a further distance of 1.5C0 yards 
inbve from’ the. hauling-engine а staple winding-engine was 
placed. This winding-engine was of much the same design as 
the endless haulage, with the exception that the clip pulley was 
replaced by a drum 4 feet diameter, divided in the centre by a 
flange. The drum was fitted with brake rims, the brake straps 
were of iron and were operated by a hand lever. A starting 
reversing switch was operated by a similar lever.. The driver 
маѕ elevated on a wooden platform, which was carried on 
insulators. Carbon brushes were used for this motor, and it 
could be run in either direction without sparking and with a 
fixed lead. "The staple shaft was 144 feet deep. and the engine 
raised about 10 cwts. of coal at each lift. The installation was 
completed by a system of electric lighting, consisting of a num- 
ber of 16 c.p. incandescent lamps, which ht the pit bottom to a 
distance of 460 yards inbye. All switches were totally enclosed. 
all cables were carried on insulators, and the lamps were placed 
inside specially designed brackets provided with strong glass 
outer globes, and protected by wire guards. The outer globes 
were fitted with india-rubber Hanged joints to keep coal dust 
from entering and getting in contact with holders or incandescent. 
lamps. They were more careful about underground lighting in 
those days than they are to-day. In addition to the above items. 
electric rock drills, and subsequently somewhat primitive coal- 
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cutting machines, were introduced. The greater part of the 
electrical machinery and coal-cutters were built by a firm which 
is now out of existence, s.e., Messrs. W. Т. Goolden & Co., 
of London. 

Between the years 1891 and 1901, the progress which was 
made in the application of electricity (or mining purposes was 
very slow, and consisted principally of constructional improve- 
ments in machinery. The maximum voltage employed was 500, 
and there were many instances where 220, 110, and even 65 volts 
were installed. 'The type of generating machine and motor was 
gradually improved, until the heavy double-pole type of 
machine was gradually replaced by the multipolar machine, 
which was not only more compact, but had fewer magnetic 
losses than its predecessor. Whereas in the old machines very 
high speeds were the rule, this soon became the exception, and 
considerable improvements in speed regulation and controllers 
were introduced. It was not, however, until the advent of 
three-phase machinery in a practical form that a real and 
stimulating impetus was given to the electric mining industry. 
The remarkable development which has taken place during the 
last four years is ample testimony to this having been the case. 
The author does not go so far as to say that compressed air 
may not still have its uses for machinery at the face in fiery 
mines, but as a means for conveying and applying power in 
the most economical method known, electricity can fairly claim 
to have once and for all established its position. It was the 
author’s privilege, a short time ago, to make an extended tour 
through Silesia, Westphalia, Belgium, and other parts of the 
Continent, with a view to studying the very latest progress 
which had been made in these countries in connection with 
electric mining work. 

One of the most complete and interesting installations which 
‘he visited was that of the Mattias Stinnes Colliery in the 
neighbourhood of Essen in Westphalia. This installation con- 
sists of four large pits all equipped with electric winders, and 
it is further interesting to note that there is not a single boiler 
in existence on this property. The whole of the machinery, 
both above and below ground, is electrically driven, and derives 
its power from a generating station situated some 64 miles away 
from the colliery. There is also an arrangement of stand-by 
power supply, by means of which power can be taken from the 
large generating station at Alten Essen, some 53 miles away 
from the colliery. The transmission from either station is by 
underground cables at a tension of 10,000 volts, three-phase. 
This is reduced in the transformer station situated at the 
colliery to 5,000 volts. 

The four pits are arranged all in line, with a space between 
each pair. A large proportion of the power is used by the 
electric winders, and as these are all upon the Ilgner system, a 
large converter station is required. This station is situated in 
line with the winding engine-houses, and immediately between 
the two groups of pits. On either hand of the converter station, 
rurning one into another, are two winding engine-houses. The 
whole arrangement is very compact. Immediately in front of 
tha pits runs a large building, consisting of the converter house 
in the centre, and two winding.engines, or rather rooms, on 
either side. In the converter house is placed the following 
piaut. On the right-hand side are the Ilgner fly-wheel converter 
sets, consisting of two complete converters coupled together. 
Each llgner set consists of a three-phase motor with heavy 
fly- wheel, and two continuous-current dynamos. The output of 
each set is as follows:—One three-phase motor of 500 h.p., 
5.000 volts, running at a speed of 369 revolutions per minute. 
The two continuous-current generators have each an output 
capacity of 1,000 h.p., or a maximum capacity of 2,120 amperes, 
each at 400 volts, the speed being 320 to 375 revolutions per 
minute. The fly-wheel is 56 tons in weight, and is 114 ft. in 
diameter. Two such complete Ilgner sets are coupled together 
bv means of a flexible coupling. and under usual working con- 
ditions are run thus, although, in case of emergency, one set 
can be disconnected entirely from the other, or, if necessary, 
can be run independently. In the front of the house is one 
complete excitation set consisting of one three-phase motor with 
two continuous-current dynamos, one machine being for the 
ordinary excitation and the other for the auxiliarv excitation. 
On the extreme right-hand side of the house, carried on a 
platform, is the switchboard. At the end of the converted 
house there are two large mine ventilating fans, each capable 
of passing 282,500 cubic feet of air per minute against a water- 
gauge of 43 in. These are each coupled direct to a three-phase 
motor of 400 h.p. capacity, 5,000 volts, running at a speed of 
210 revolutions per minute. 'The motors are provided with 
liquid starters. 

All four winders are of exactly the same capacitv and the 
same duty. The winders in each case consist of a Koepe disc, 
21 ft. diameter, driven by two continuous-current motors, one 
on either side of the disc. The rate of winding is as follows: 
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46 ft. per second for coal; 55 ft. per second for men; 6} ft. to 
15 ft. per second for shafts and rope examination. The general 
particulars of the machines and the duties to be done are as 
follows :—Weight of empty cage to hold eight tubs, 7 tons 
17 cwts. Weight of tubs, 74 cwts. each (3 tons total). Net 
weight of coal in eight tubs, 4 tons 14 cwts. Weight of 913 
yards of rope, weighing 27 lb. per yard, equals 11 tons. Total 
weight equals 26 tons 11 cwts. 

Each motor has a maximum capacity of 1,100 b.h.p., and a 
normal capacity of 550 b.h.p., making for the winder a normal 
capacity of 1,100 h.p., and a maximum capacity of 2,200 h.p. 
The braking arrangements are entirely automatic, and it is only 
necessary that the attendant should start the machine, when 
the stopping and the rest of the running will be looked after 
by its own internal automatic devices. The control of the 
Ilgner winder is extremely simple, consisting of field regula- 
tion, and not of main current regulation; therefore the big 
currents acting between the Ilgner dynamos and the winding 
motors are not interfered with in any way whatever, but 
merely pass from the one machine to the other. 

Another case which might be of interest to engineers 
especially from an electrical pumping point of view, is that of 
the Victor Colliery near Dortmund. This pumping plant has 
now been running for nearly four years, and has been consider- 
ably extended. The original pumping plant consisted of two 
high litt turbine pumps arranged in series, capable of lifting 
a total quantity of water of 1,720 gallons per minute against a 
head of 1,740 ft. Each pump 15 .coupled direct through a 
flexible coupling to a three-phase motor. The motors are each 
of 600 h.p. normal capacity, 5,000 volts, and run at a speed of 
1,055 revolutions per minute. The machines are arranged side 
by side, the delivery of the one pump proceeding to the suction 
of the other. The pumps and the motors are on independent 
concrete foundations, no common sole-plate of cast-iron such as 
we use here being provided, but merely the drive for the 
flexible coupling. 

These two pumps are still giving every satisfaction, and the 
satisfactory running results have led the owners of the colliery 
to put down an extension of the plant. This extension con- 
sists of two new complete pumping plants, the pumps being 
of the high lift turbine design. Each plant is capable of 
lifting 1,450 gallons of water per minute against a head of 
1.760 ft. The motors driving these plants аге each of 
1,100 b.h.p. capacity, 5,000 volts, 50 cycles, three-phase, running 
at a speed of 1,485 revolutions per minute. "The three electric- 
ally-driven pumping plants deliver into one common rising 
main by means of a three-legged pipe. 

Yet another interesting instance of the comprehensive way in 
which electricity is dealt with by private undertakings on the 
Continent is that of the Gelsen Kirschen Works in Westphalia. 
In this case the generating station is entirely equipped with 
gss.engines, deriving their gas from five blast furnaces. About 
one-third of this gas is utilised in the electric generating 
station, which comprises an equipment of three units of 2,600 
kilowatts each, and two units of 1,500 kilowatts each, or a 
total capacity of 10,800 kilowatts. The author was informed 
that, in addition to supplying about 1,000 h.p. for their own 
works, they were delivering some 35,000 or 4,000 h.p. to three 
of their collieries in the neighbourhood, while another 1,000 h.p. 
was delivered to their foundries, and about 400 h.p. to brick- 
werks, &c. The gas from the blast furnaces before being taken 
to the generating station is cleansed by 'Thiessen fans, each of 
200 h.p. capacity, and after being cleansed by these fans the 
gas has only 0:05 grain of dust to 1 cubic foot of gas, while 
885 cubic feet of gas are required for each brake-horse-power. 
The calorific value of the blast-furnace gases is approximately 
25 calories to 1 cubic foot. In the case of the larger units 
comprised in the generating station the engines are of the 
double-tandem type, and have three-phase fly-wheel alternators 
mounted upon their shafts, generating the current at 5,100 volts 
and 50 cycles. The engines run at 94 r.p.m. The smaller sets 
of 1,500 kilowatts are driven by single-tandem engines, exactly 
one-half the size of the larger units. In addition to the three- 
phase machines, continuous-current generators of 600 kilowatts 
are also mounted upon the same shaft of these smaller sets. 


London, Brighton & South Coast Railway.—It is announced 
that experimental electric trains will be running on the section 
of the London, Brighton & South Coast Railway which is 
being electrified on the single-phase system, early next year, 
and that a regular service will be inaugurated in the summer. 
The journey between London Bridge and Victoria via East 
Brixton and Peckham Rye will occupy 25 minutes. The installa- 
tion of overhead equipment, consisting of a wire carrying single- 
phase current at 6.000 volts on lattice steel supporters at distances 
apart varving from 100 to 300 vards, is to be commenced shortly. 
Each train will accommodate 564 passengers, and will consist of 
two motor-cars and one trailer. 
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SOME NEW ELECTRICAL ACCESSORIES 


HE accompanying illustrations show some of the latest 
‚| novelties which Messrs. AJ P. Lundberg have introduced 
in addition to the various forms of multiple contact, two-way, 
and other special types of switches and combined switches and 
wall sockets to which we have recentlv had occasion to refer. 


Fis. 1.—PrvG AND SOCKET FoR HEATING CIRCUITS. 


Fig. 1 represents a plug specially designed for use for heating 
circuits, in order to prevent plugs attached to lighting circuits 
tapping current from circuits intended for power and heating 
apparatus, current for which is supplied at a cheaper rate. It 
allows the use of equally small-sized accessories as are fitted 
for lighting requirements, and such are acceptable by the supply 
authorities owing to their non-interchangeability with lighting 
apparatus. | 

The principle is also applied to “Tripin” and ‘‘Multiple”’ 
plugs for special apparatus, and also in regard to the two-pin 


Fic. 2.—Frvsk TYPE “TRIPIN” 
PLUG AND SOCKET. 


type when current is required to pass in one direction only; for 
example, Nernst lamps, plating ignition cell, charging, &c. One 
pin and socket being specially arranged, ensuring insertion of 
the plug in one way only, thus preventing any possible reversal 
of current in the apparatus attached. 

The novelties include a simple type of switch for fitting 
under the bases of portable lamps, so arranged that only a small 
handle can be seen projecting, and a door bolt which also acts 
as a switch. A neat flush pattern of three-pin wall plug and 
socket is shown in Fig. 2, and Fig. 3 illustrates a novel form 
of removable key switch, actuated by an ordinary key, which 
is a great improvement on some of the earlier patterns in 
use, as being more easily worked and less easily picked. For 
hospital lighting and similar purposes these switches should be 
of considerable use. These are only a few of a long series of 


accessories recently introduced by the firm, amongst which we 
may mention a tumbler-type switch for starting small alternating 
current motors. In this switch the nut has three positions, 


Fic. 3.—REMOVABLE KEY SWITCH. 


“off,” “start,” and “full on," and is arranged so that it cannot 
remain in the starting position, but flies out automatically when 
the pressure of the hand is removed. 


JUNCTION BOXES 


NE of the new patent specifications published last 

week by the Patent Office, was No. 21,167 of 
1906, owned by W. T. Henley's Telegraph Works 
Company, Ltd., and W. H. Nichols. The specification 
reads as follows : — 


This invention relates to junction boxes for metallically- 
sheathed electric cables wherein a split conical thimble of soft 
metal is forced into contact with the cable and the box for 
the purpose of connecting the one to the other, by means of 
a nut screwing into the end of the casing. The principal 
object of this invention is to provide improved means of 
earthing such boxes and at the same time of enabling a joint 
to be made around the cable, where it enters the junction box, 
sufliciently tight to prevent escape of the insulating material 
with which the junction box is filled, and which is introduced 
in a liquid or semi-liquid state. A further obiect is to provide 
an improved means of connection between the junction box and 
the sheathing of the cable so that slipping of the one rela- 
tively to the other will be prevented. 

In the accompanying drawings Fig. 2 is a front sectional eleva- 
tion of one end of an improved junction box constructed acccrding | 
to the present invention, the cable being in position and the 
cover-half of the box being removed. Fig. 3 is an end eleva- 
tion of the same. Fig. 1 is a similar view to Fig. 5, the 
cable and the means of jointing it to the box being omitted. 
Similar letters of reference indicate corresponding parts in all 
the figures. According to the present invention, the cable, A, 
is embraced, where it passes through the wall of the junction 
box, B, by a packing thimble, С, of lead or equivalent soft and 
conductive metal, the inner end of which bears against a seat- 
ing, d, provided in the wall of the box, whilst the outer portion 
of the length of the thimble is externally tapered in the out- 
ward direction as shown, and receives a corresponding internally 
tapered gland-ring, Æ, adapted to be forced towards the seating, | 
d, so as, by pressing the thimble, C, against said seating to 
both ensure a tight joint being made around the cable, A, 
between the thimble and seating, and also cause the outer and 
tapered portion of the thimble to become contracted about, 
and thus make a tight joint with the metallic sheathing of the 
cable. : | 

The seating, d, in the wall of the junction box, B, is pre- 
ferablv constituted by the inner end of a socket, D,. within 
which the thimble, (' (whose corresponding portion may be 
cylindrical as indicated), loosely fits when first applied, the 
surface, d, against which the inner end of the thimble bears, 
being tapered or flared so as to cause the extremity of the 
thimble to be forced inwards against the sheathing of the 
cable in somewhat the same way as in the case of the outer 
portion of the thimble. 'The outer and tapering portion of the 
length of the thimble may be split or divided longitudinally 
(as indicated at c c in Fig. 5) so as to facilitate its contraction 
under the pressure applied by the gland-ring, Æ, which is 
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preferably drawn towards the seating by the engagement, with 
lugs or arms, e, on the ring, of nuts, f, working on screw- 
threaded studs, P, attached. to the structure of the junction 
box, B, and extending parallel to the axis of the cable, А, 
through holes or notches in the lugs or arms, e. Obviously, 
said lugs or arms might be replaced by a continuous flange or 
rim surrounding the gland-ring, E, and either integral therewith 
or engaging with a shoulder on the ring. 

Since junction boxes as usually constructed are in halves 
divided longitudinally at a joint, 0, extending approximately 
in the plane of the axis of the cable, 4, the socket, D, and 
seating, d, in which the lead or other thimble, C, is received 
would usually be similarly divided, as at g (Fig. 1), the 
pressure applied to the thimble ensuring the joint around the 
cable, between the seating and thimble, being made sufficiently 
tight for the purpose required, at all points around the circum- 
ference of the cable. The screwed studs, F, would, of course, 
be so distributed around the cable as to be attached to both 
halves of the divided box. It will be obvious that by the 


1 


122222 
WRK 


means described, a very perfect electrical joint will be made 
between the metallic sheathing, a, of the cable, A, the thimble, 
C. and the gland-ring, E, which in turn is as effectively con- 
nected electrically through the nuts, f, and screwed studs, Ё, 
with the metal structure of the junction box, B. The grip 
exerted by the thimble, C, upon the sheathing of the cable is, 
moreover, so tight that where, as would frequently happen, the 
junction box, B, is placed upright against a switchboard or 
other support, the cable entering the box from beneath through 
the thimble, C, would (without further support) be held with 
perfect security against any tendency to slip downwards. Simi- 
larly, if the junction box, B, were placed horizontally it would 
remain securely in position on the cable even in the event of 
the foundation or other structure which normally supports the 
box becoming displaced by subsidence or otherwise. 


The claims are as follows :— 


l A junction box for a metallically-sheathed electric cable, 
provided with a seating surrounding the aperture for the 
passage of the cable, a longitudinally split and outwardly 
tapered thimble of soft conductive metal adapted to embrace 
the cable and to contact with the junction box, a gland adapted to 
embrace said thimble, and inwardly tapered to contact with the out- 
wardly tapered surface thereof, and nuts working on screw- 
threaded studs for forcing said gland lengthwise of the cable 
50 as to cause the thimble to contact with the junction box 
and to also grip the cable, substantially as and for the purposes 
specified. ! 

2. A junction box for a metallically-sheathed electric cable 
constructed substantially as herein described with reference to 
the accompanying drawings for the purpose specified. | 
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ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


М ANY methods have been employed for obtaining high tem- 
peratures for small furnaces, e.g., heating by means of the 
electric current wires of nickel or platinum or substances as 
carbon or kryptol. B. Saklatwalla now describes, in the Zeit- 
schrift fiir Elektrochemie of August 30th, a new method for 
producing high temperatures by the progressive heating of 
oxides. The method consists in heating oxides which by heat 
become conducting at a relatively low temperature, and by the 
oxide so heated to raise the temperature of an oxide, whose con- 
ducting temperature lays higher, to the critical temperature, 
and by means of this latter one which has a critical temperature 
at a still higher temperature. Certain oxides which at ordinary 
temperature had a resistance of over 50,000 ohms, were found to 
show the following resistance at the temperatures indicated :— 


Resistanco in ohms. 


Temperature. a ст ыны ышы шыш S 

CrO, | Fe,O, | SnO, NiO 
EN pd 

400° C. |... 6,000 11,750 900 3,000 
600° C. | 850 1,200 68 330 
800° C. a 690 | 357 37 220 
1000° C. | 945 | 127 24 115 
1100° C. ' 830 | 105 22-25 45 

| | 


Other oxides which showed no increase of conductivity at 
1,100° were then heated to the full temperature of the oxy- 
hydrogen blow-pipe, with the following results :—- 


CaO... .. 550 ohms. MgO .. 600 ohms. 
AlO; .. .. 690 ,, ZrO... .. 6580 , 
SiO  . 990 4,4 


The furnace was made by winding a nickel wire upon a 
cylinder of quartz and surrounding the nickel with a non-conduct- 
ing layer of kieselguhr. The tube around which the nickel was 
wound had inside it another tube, the annular space between 
the two tubes being packed with tin oxide. Inside this tube 
was a third one, the space between the two tubes being packed 
with magnesium oxide. Inside this last tube the crucible or 
substance was placed, the lower end of the tube being blocked 
up with some non-fusible material to form a bed to stand the 
crucible on. With nickel to heat tin oxide, there was no difti- 
culty in obtaining a temperature of 1,500? C. With the nickel, 
tin oxide, and snagnesium oxide the only limit to the tempera- 
ture was the point at which the terminal wires of platinum 
fused. There are certain experimental dithculties to be over- 
come, but the method is very ingenious, and we hope to hear 
more of this simple method for obtaining high temperatures. 

The French patent 375,595, 1907, of the ('Летізслех Fabrik 
Griesheim-Elektron, describes a method for preparing electrodes 
from fused iron oxide. In order to prepare the electrode 
magnetic oxide of iron is fused and ferric oxide is added in 
sufficient quantity to convert all the excess of ferrous oxide into 
the tetroxide. Ít is not essential to use ferric oxide; instead 
of it an oxide such as manganese or chromium, which is capable 
of combining with ferrous oxide, may be used. The fused 
product is poured into tubular moulds, which are closed at the 
bottom. As soon as a sufficiently thick solid layer has formed 
upon the walls of the moulds, the fused product remaining in 
the centre is poured back into the crucible. A cored cylinder is 
thus obtained; the next process is to fit it with a metallic core. 
Another method is to push a metallic rod into the fused material 
after it has been poured into the moulds, and thus produce the 
metallic core. 

In the Zeitschrift für Elektrochemie of September 6th, Dr. 
Rudolf Lohnstein publishes a note upon the passivity of 
magnesium. Under ordinary conditions magnesium in almost all 
solutions of acids, or even of salts such as sodium chloride or 
magnesium chloride, is anything but passive, and goes into 
solution with the greatest readiness. This is also the case with 
acetic acid. If, however, the acetic acid contains potassium 
dichromate dissolved in it, then the magnesium becomes passive, 
i.e., does not go into solution. On making the magnesium the 
anode then it is no longer passive, but goes into solution with 
evolution of gas. In order for the magnesium to be passive, a 
certam percentage of dichromate must be present. "Thus, with 
a 5 per cent. solution of acetic acid, about 1 per cent. of 
potassium dichromate must be present. With a 10 per cent. 
solution, 2) per cent. of potassium dichromate 15 required. It 
sometimes happens that the magnesium will remain passive for 
some hours, and then suddenly commence to dissolve. The 
addition of salts such as sodium chloride to the acetic acid. 
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dichromate solution also cause the magnesium to dissolve, the 
. rate of solution depending upon the amount of added salt. 

The Elektrochemische Zestschrift of August contains an in- 
teresting article upon Acheson graphite. When Acheson first 
commenced to make carborundum, he noticed the production of 
a fine form of graphite, and in 1897, after taking out a number 
of patents, he commenced the manufacture of artificial graphite ; 
anthracite coal, or petroleum coke (the residues left after the 
final distillation of petroleum) was the raw material. It is 
interesting to notice the rapidity with which the production of 
the product increased from year to year. The quantities manu- 
factured were, in 


1897 ... .. 162,382 lb. 1902 2,358,828 1b. 
1898 .. .. 185,647 ,, 1903 2,620,000 ,, 
1899 .. ... 405,870 ,, 1904 3,948,000 ,, 
1900 ... .. 860,750 ,, 1905 4,595,500 ,, 
1901 ... ...2,500,000 ,, 1906 5,074,757 ,, 


So far the production this year is ahead of that of last year. 

The graphite is used in the manufacture of electrodes for 
electrometallurgical and electrochemical purposes, as a pigment, 
as a filling for dry batteries, for electrotyping, for polishing 
urposes, for lead pencils, and as a lubricant. It has been 

own for a long time that graphite in the dry state is not such 
a good lubricant as when it is mixed with a fluid such as oil 
or water. It is, however, no light matter to get graphite to 
mix evenly and form an emulsion which has as good lubricating 
properties as oil alone or as graphite alone. Last year Acheson 
managed to manufacture graphite in a very fine state of 
division, and his next endeavour was to cause this to actually 
become soluble in water. He found that tannin or aluminium 
oxide caused this to take place. The graphite, if not actually 
in solution, is in such a fine state of suspension that it will pass 
through the closest filter papers. Graphite in this condition 
possesses the valuable property of preventing rusting of iron 
and steel articles. The difticnlty now met with was to get 
people to use a lubricant consisting of ‘‘deflocculated " graphite 
in water. At the end of April of this year Acheson was enabled 
to replace the water by petroleum, and guarantees this product 
to contain less than 1 per cent. of impurity. The importance of 
this discovery is that the lightest and thinnest oils, which 
formerly could not be used as lubricants, can now, by having 
the graphite suspended or dissolved in them, be employed as 
lubricants. 

In the same number of the Zeitschrift, R. Lorenz describes 
a method for determining the melting points of metals or for 
calibrating thermo-elements. The diagram shows the method 


employed. 4 is the thermo-element and B two platinum 
wires, which are connected together by the wire a, the melting 
point of which is to be determined. The crucible 7' is heated 
externally by any suitable method. M. is an electromagnet, 
which holds so long as current is passing a hammer 5. So long, 
therefore, as the wire a is not melted, the magnet holds the 
hammer against itself. The moment the wire melts, however, 
the current ceases to pass, and the hammer falls and strikes the 
bell F. At that moment the reading on the galvanometer is 
taken and the melting point determined. If the thermo- 
element has to be calibrated the wire a consists of a metal of 
known melting point. 


Erratum.—4A printer’s error occurred in the first editorial 
note in our last issue, by which the sense was, unfortunately, 
somewhat altered. On page 392, second column, 5 lines from 
the bottom, ''though they are more amenable to the tram- 
way interests here” should, of course, have been ‘‘though 
they are more amenable to the tramway interests than here." 


ELECTRICAL SCIENCE 


British and American 

Rays of Positive Electricity.—Continuing his researches into 
the properties of the positive rays, or canal rays, in gases at 
low pressure, J. J. Thomson has found that positive corpuscles 
are to be detected travelling in every direction through a vacuum 
tube, and not merely confined to a stream through the perfora- 
tion usually provided for them in the cathode. The moving 

ositive particles may be found in all parts of the tube which 
have an uninterrupted view of the ordinary canal rays or of that 
luminous patch of the cathode of which the canal rays are the 

rolongations. One way of explaining these rays is as follows : 

һе positive particles moving towards the cathode collide with 
the gas molecules and throw them into a condition analogous to 
that of a radioactive substance, so that they shoot out posititely 
electrified particles (analogous to the a particles), as well as 
negative particles, with great speeds. Another view might be 
that the positive carriers, on approaching the cathode, get 
neutralised and even negatively charged, so that they are 
repelled from the cathode violently. On the former view the 
positive particles might be expected to be shot out in all 
directions; on the other view they would tend to follow the 
lines of force and to appear mainly in front of the cathode. 
In the September Philosophical Magazine, J. J. Thomson de- 
scribes experiments to test this point. The Torricellian vacuum 
at the top of a barometer tube was converted into a vacuum tube, 
the cathode being a perforated horizontal plate supported by a 
glass float on the mercury. А side tube carried the pierced 
plug and кро Willemite screen for detecting the 
positive rays. By raising or lowering the mercury in the tube, 
different regions round about the cathode could be brought 
under the observation of the side tube. It was found that 
positive rays were passing horizontally from every portion of 
the gas where it is made luminous by the canal rays through 
the hole in the cathode, both in front of and behind the 
cathode, and this whether the gas in the tube was air or 
hydrogen. The velocity of these rays appears to depend on the 
velocity of the canal rays they come from. 

Secondary X-rays and the Atomic Weight of Nickel.--When 
X-rays fall on tnick plates of metal, these give out secondary 
rays which, on being passed through thin plates of absorbent 
media, disclose capacities for absorption which are dependent 
of the metal they sprang from. In fact, on plotting the atomic 
weights of the metals as abscisse, and the percentage absorp- 
tions through aluminium as ordinates, a periodic curve 18 
obtained steep enough at parts to afford a check to the accepted 
values of the atomic weights. Of the principal metals, the one 
that lies furthest from this periodic curve is nickel. C. G. 
Barkla and C. A. Sadler, in the September Philosophical Maga- 
zine, make a careful scrutiny of this exception. They find in 
the first place that other metals than aluminium, when used as 
the absorbing medium, give regular periodic curves connecting 
the secondary radiation from a metal and its atomic weight; 
and they find also that, whatever the absorbing metal, the 
position of nickel is exceptional, and that its atomic weight 
ought to be 61°4. Outside figures, from many curves, are 61°15 
and 61:6. The abnormal] effects cannot be due to impurities, for 
the amount of impurity necessary to produce such an effect 
would be very large. The authors, therefore, consider that 
there is strong probability that the accepted value for the 
atomic weight of nickel, 58°7, is too low; and this view is to 
scme extent borne out by other investigations in atomic electrical 
properties. 


Continental 


New Selenium Cell.—H. J. Reiff, in the Elektrotechnischer 
Anzeiger for August 29th, describes a selenium cell which gives 
a larger amount of illumination to the contact between selenium 


and metal than the patterns hitherto used, while avoiding the 


highly resisting platinum mirrors used by Ulganin. It is based 
upon the work of Reinganum, who got rid of the inertia of 
the cell by covering a piece of platinum with a transparent 
layer of selenium, and making it the cathode in an electrolytic 
cell, the anode being another piece of platinum foil mounted 
at right angles to the first piece. Such a cell, when exposed 
to an intermittent illumination, gives a note in a telephone. 
The sensitiveness varies with the potential of the cathode, being 
greatest when this is —0'5 volt. Common salt or sulphurous 
acid are the electrolytes. When the selenium is cathode, the 
resistance diminishes on illumination. When it is anode, there 
is & slight increase. When, lastly, there is no P.D. to begin 
with, the selenium electrode acquires a negative potential on 
illumination, as observed by Ulganin. The cell transmits an 
almost infinitesimal current until the P.D. amounts to 0°5 volt, 
at which point there is some electrolysis. Just before this point 
is reached, the current on illumination is 27 times the current 
in the dark. 


Depths of Mains in London Streets.— The London Count 
Council has sent a circular letter to the Metropolitan Boroug 
Councils suggesting that electric mains under carriage-ways 
should be laid at a minimum depth of 3 ft. 6 in. where there 1s 
any likelihood of a tramway being constructed, or where street 
improvements may be necessary. 
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LIMIT GAUGES FOR SCREW THREADS 


HIS last publication (No. 38) of the Engineering 
Standards Committee, already referred to in our last issue, 
deals with the subject of limit gauges for screw threads, and 
is in the nature of a supplementary report to their previous 
report (No. 20) on British Standard Screw-Threads. The first 
part of the report is made up of definitions, which have already 
been made public in report No. 20, and they are illustrated 
quite fully by Figs. 1 and 2, given herewith. The tables of 
tolerances, &c., which follow are not of universal application, 
but apply only to ordinary bolts and nuts from 4 in. to 3 in. 
diameter inclusive. Special threads for special purposes, t.e., 
to withstand excessive vibration and similar cases where special 
fits are required, are not included in this category; but it is 
believed that bolts or nuts falling within the prescribed limits 
may in all cases be assembled by hand and finally tightened 
with a spanner. The committee point out that the factor of 
greatest importance as regards interchangeability of screws, &c., 
is the pitch. The most common plan among manufacturers of 
compensating for this class of variation, is to allow an excessive 
variation in the effective diameter; but it is needless here to 
remark upon the bad results likely to accrue from this particular 
method of ‘‘making things go.” 
The two special matters which this committee had before 
them, and the decisions in respect of which are presented in 
this report, were as follows:—(1) To lay down tolerances on 
full, core, and effective diameters to cover the wear of tools 
and unavoidable imperfection of workmanship, and to prescribe 
minimum allowances in order that bolts and nuts may be 
assembled freely. (2) To decide what errors in pitch could be 
permitted in ordinary practice, having regard to the allowances 
in effective diameter which they entail. As regards (1), the 
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ILLUSTRATING MEASUREMENTS OF SCREW-THREADS. 


labours of the committee are represented by five pages of tables, 
and as regards (2) the following formulae are arrived at :— 


Tolerance in pitch per inch\ _ £00025 
length of thread = UD for B.S. W. threads 


Tolerance in pitch per inch) _ 070015 
length of thread j^ wb for B. S. F. threads 


D being the effective diameter. 

The committee repeat their recommendation that all threads 
of Whitworth form, on bolts and in nuts, made to satisfy the 
conditions of these tables, be known as ‘‘ British Standard Whit- 
worth Screw Threads” and ‘British Standard. Fine Screw 
Threads” respectively. As regards the subject of the methods to 
be employed in gauging, the committee make no definite recom- 
mendations, but they have experimented with several types of 
gauges which they find capable of effective use for this purpose, 
and full particulars of the design, construction, and use of 
these are given in an appendix of six pages. The gauges there 
illustrated are designed to afford a rapid, simple, and accurate 
means of at once ascertaining by one operation whether a given 
screw-thread is within the limits of the whole of its possible 
variations, and as such should be of great value and practical 
utility to all concerned in the manufacture or extensive purchase 
of bolts, nuts, or other screwed fittings. 


Tramway Extensions in Italy.—4A Consular report states that 
the Società Livornese di Trazione Elettrica is making an electric 
tramway from Antignano to the foot of Montenero, which will 
complete the circle of the Leghorn tramway system. This 
line will be finished during the present vear. The company is 
also engaged upon the Funicular Railway. which is to run from 
the tram station at the foot of Montenero to the famous sanc- 
tuary near the top of the hill. The line will be completed next 
month. There will be two carriages, one ascending and the 
other descending, each capable of holding 50 persons. | 


CATALOGUES AND PAMPHLETS RECEIVED 


FIBRE CONDUITS.—Some time back we had occasion to 
notice an excellent publication issued by the Key Engineering 
Co., containing a quantity of information regarding the firm's 
fibre conduits, and entitled the ‘‘Fibre Conduit Picture Book." 
We have now received a new edition of this booklet, which 
is interleaved with pages containing translations of the whole 
of the reading matter in French and German. It is often said 
that British firms lose a good deal of Continental business 
through not having literature printed in foreign languages, and 
we are pleased to see an effort to remove this reproach. 


NERNST LAMPS.—A newly issued card from the A.E.G. 
English Manufacturing Co. describes some improved fittings for 
"A" type Nernst lamps, including the ‘‘Westminster’’ and 
Aldwych patterns. 


CABLES AND WIRES.—The Liverpool Electric Cable Co., 
Ltd., have issued a new edition of their price list of cables 
and wires, of which they will be pleased to send a copy to 
anyone interested. At the beginning of the catalogue is a 
table giving particulars of conductors, which is based on the 
recommendations of the Engineering Standards Committee, with 
a few extracts from their report. A table is also included 
giving the maximum current and number of lamps permitted 
by several of the most important fire insurance offices. Another 
table introduced is one from the revised wiring rules of the 
Institution of Electrical Eugineers, showing maximum currents, 
thickness of dielectric, &c. A new vulcanised rubber flexible 
and also a pure rubber flexible, both of which are manufactured 
according to these rules. In addition to a full series of cables 
and wires in accordance with the standards of the Cable 
Makers’ Association, a cheaper ‘‘non-association’’ quality is 
also listed. Details are also included of a number of insulated 
wires and cables for special purposes, such as motor-car igni- 
tion flexibles, &c. The list is well arranged, and its utility is 
much enhauced by the thumb index which enables any section 
to be readily found. 


AIR COMPRESSORS.—Messrs. Reavall & Co., Ltd., have 
issued a revised catalogue of their well-known air compressors of 
the quadruplex type, which are particularly suitable for direct. 
driving by electric motors. The new types listed embody one or 
two improvements. By the addition of feet to the compressor 
casings, and the introduction of sub-beds, the compressors have 
been made quite interchangeable, whether driven by belt, steam 
engine, or electric motors. This change greatly facilitates manu- 
facture to stock and enables earlier delivery to be given for all 
standard machines. The construction of the two-stage machines 
has been simplified and reduced in cost. The high and low pressure 
valves are now interchangeable, and are all directly attached to 
the cylinder head in most accessible positions. A number of 
new standard sizes has been added to the lists of both single and 
two-stage machines, and the three-stage type appears in the list 
for the first time. 


Ballyheigue Wireless Telegraph Station.—. correspondent of 
the Zrish Times gives some details of the construction of this 
station. Two of the three 550 foot masts have been set up, and 
the third is ready for litting. The site of the station is about 
nine miles from Tralee, and three from Ardfert, near Bally- 
heigue. The land is marshy and wet, and, therefore, however 
unsuitable for agriculture, admirably adapted for a telegraph 
station. The three great masts will, when erected, be connected 
at their lofty summits by wires in the form of a horizontal 
triangle, and by other wires radiating to all sides from the 
triple centre. The firm to whom this contract has been entrusted 
is Messrs. Armstrong & Whitworth, of Newcastle-on-Tyne, and in 
the hands of Mr. Bryan, the engineer, the work has been so far 
most successfully accomplished. The masts are three feet thick 
each way at the base, tapering gradually to the top. They are 
not solid, but formed of four posts about 9 inches square kept 
well apart except at the joinings. where the spaces are filled in 
solid with blocks of timber thoroughly bolted in both directions. 
Each mast of 350 feet in height is about 25 tons weight. There 
is what sailors call a jury mast attached to the foot of the 
main mast at right angles to it, and some 40 or 50 feet long. 
When the great pole is recumbent this jurymast stands erect 
and vertical, and is braced by powerful steel wires to the pole 
all the way up. The work of the men on the windlass is to 
pull the jury mast down till it lies horizontal, and so to raise 
the giant pole erect. And this is accomplished inch by inch 
through a long day’s unbroken labour. Lest the wind should 
divert the straight rising of the pole there is an elaborate system 
of lateral stays with pulley blocks. in charge of a set of men 
on each side. It is by a new three-inch cable working through 
a complete system of pulley blocks that the weight is lifted. 
which in its earlier stages is enormously greater than it is later 
when the mast is nearly erect. the pull being almost. horizontal. 
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(This Patent Record ia compiled by our own Editorial Staff, and 
is strictly copyright.) 


Specifications Published Sept. 12th 


A full list of these was published in our last issue. 'The following 
are abstracts of the more important specifications. | 
Names in brackets indicate communicators of inventions from 
broad. 


a 
1906 Patents 

18,488, British Тномѕох-Носоѕтох Co. (General Electric Co.) 
Metallic filaments for use in incandescent lamps are prepared 
by mixing powdered tungsten or other material with a colloidal 
silver paste. The paste is then squirted into filaments in the 
usual manner and the filaments heated to vaporise the less 
refractory metal. Any colloid of a less refractory metal than 
the powdered tungsten may be used in this process. Five 
claims, no figures. | MEAE 

18,748, British Тномѕох-Носѕтох Co. (General Electric Co.) 
Metallic filaments of tubular form are made as follows :— 
Metallic tungsten wire of a ductile character is prepared by 
the ordinary process, and flattened into strip form by rolling. 
The strips are then passed through a steel or diamond die in 
such manner as to curl them into tubes. The edges of the 
curled strip may or may not be overlapped. They are finally 
heated in vacuo to remove the cadmium and mercury of the 
binding material, and to sinter the particles of tungsten. Two 
claims, no figures. | | 

18,817, ScueRBIUS. Polyphase dynamo electric machines with 
con.mutators are constructed for use as exciters for asynchronous 
generators whose construction is similar to that of a standard 
polyphase induction motor. The stator is made with three 
ordinary poles and three auxiliary poles, and an ordinary drum 
or ring-wound rotor may be used. In addition to the ordinary 
winding on the main poles, they are provided with p 
which carry a compensating winding fed from the rotor brushes 
and arranged to neutralise the armature field. The auxiliary 
poles serve to prevent sparking, and the main poles may have 
either series, shunt, or compressed windings. Nine claims, 
eight figures. "NK 

18,886, JoeL. In secondary cells where a circular porous or 
perforated diaphragm is used to separate circular positive and 
negative electrodes, a series of ribs, surfaces, or points are made 
to project from the grids of the electrodes so as to form spaces 
or pockets between the active material and the diaphragm. 
During charging the gas evolved accumulates in these pockets 
or channels, and rises to the top of the electrolyte, thus pro- 
moting and establishing a circulation of the electrolyte. "Three 
claims, eight figures. 

21,167, W. Т. Hewnvey’s  TrtLEGRAPH Works COMPANY, 
Ілмітер, & NicHoLLs. Junction boxes for electric cables. This 
specification is published in full on page 455. 

21,511, Bnrrisu Тномѕох-Носѕтох Co. (General Electric Co.). 
The electrical resistance of metallic filaments is greatly in- 
creased by the following treatment :—A filament of pure tan- 
talum is heated for a short time in an atmosphere of nitrogen 
having a pressure of 15 mm. This heating causes a chemical 
reaction between the nitrogen and the tantalum, probably with 
the production of tantalum nitride. The resistance of the 
filament is increased from 65 ohms cold before treatment, to 
240 ohms cold after treatment, and may be run with a brilliancy 
equal to that of the ordinary tantalum filament. Two claims, 
no figures. 

26,131, Мсврнү. & Ketvin & James Waite, Lip. The well- 
known electrostatic voltmeter of this firm's manufacture is 
modified as follows:—The insulating lining is replaced by a 
metal screen supported on insulators, and the pointer is insu- 
lated from the moving vanes. The vanes are connected to the 
circuit by means of the glycerine in the dash-pot. instead of 
by the suspension as formerly. The whole of the internal 
mechanism is mounted on a single casting in order to facilitate 
construction and mounting. Four claims, four figures. 


1907 Patents 


1,100, NorcarratH. Dynamos of the unipolar type are con- 
structed with a cylindrical armature carrying a magnetising 
winding on the central part. which is reduced in diameter to 
receive it. The field yoke is of the usual annular form, with 
concentric polar faces at either end. To guard the field winding 
against centrifugal force it is covered by a non-magnetic shell, 
which at the same times serves to carry the circumferential 
collecting rings The armature has no winding, the second set 
of collecting brushes bearing upon the axle. Four claims, one 
figure. 

5.507. Lamme. Sertes-wound single-phase commutator motors 
are provided with an impedance coil connected in shunt with the 
field magnet winding. The core of this choking coil must be so 
dimensioned as to become saturated more quickly than the mag- 
netic cireuit of the field magnet. winding. The effect of the 
device upon the characteristic of the motor is to canse it to 
resemble that of a compound-wound motor, particularly at 
heavy loads. One claim, one figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


16,602, British THomsox-Hovusron Co. (General Electric Co.). 
Electric switches. 

17,077, Myers. Are lamps. | 

18,956, Burrsu Тномѕох-Носѕтох Co. (General Electric Со.). 
Alternating electric current motors and systems of oper- 
ating and controlling same. 

18,976, MackENZIE (United States Motor Vehicle Co.). 
automobiles. 

19,255, BritisH THomson-Hovston Co. (General Electric Co.). 
Circuit protecting devices. 

19,519, British THomMson-Hovuston Co., & CLINKER. Apparatus 
for determining the acceleration of rotating bodies. 

19.625, Sanny & MippLETON. Electric batteries. 

19,719, WILKINSON. Adjustable supporting means for turbines 
and rotary motors. 

19,951, Serion-Jones (Decker Electrical Manufacturing Со.). 
Primary batteries. 

19,951c, Serron-Jones (Decker Electrical Manufacturing Co.). 
Galvanic batteries. 

21,506, British Тномѕох-Носѕтох Co. (General Electric Co.). 
Joints between electric conductors especially applicable 
to joints for electric incandescent lamp conductors. 

21,906, MELLING. Turbines. 

22,786, WEIR. Valves for direct acting steam pumps and like 
machines. 

25,269, Bien. Process for electrically welding the longitudinal 
joints of tubular objects, such as boiler shells, tubes, 

ipes, and the like. 

25,522, Шоо Steam, hydraulic, and other valves. 

25,931, Warp & CopHAM. Wheels of tramcars and the like. 

24,208, GARRARD & FERRANTI, Ltd. Controllers or cut-outs for 
electrical circuits. 

24,337, British THomson-Hovuston Co. (General Electric Co.). 
Electric transformers. 

24,562, Justice (Schnetble C'o.). 

24,576, GiLBERT. Flame arc lamps. 

24,(45, QUIGGIN. Apparatus for condensing steam or for heat. 
ing or evaporating water by steam. 

26,678, OLDBURY STEEL Conpvuits, Ltd., & Hackett. Conduit 
fittings for electric wires and cables. 

26,867, BritisH Тномѕом-Носзтом Co. (General Electric Co.). 
Electric furnaces. l 

27,205, PARKER. Electric motors. 

27.732, Serve. Telescopic masts for signalling purposes. 


1907 Patents 


195. Fercusson. Machines for cutting metals by discs ro- 
tated at high speed. 

1,882, ARTHUR. Grates and mechanical stokers for steam boiler 
and like furnaces. 

5,902, Soc. L'air Ligurpe (Soc. ANON. POUR L'ÉTUDE ET L'EX- 
PLOITATION DES PROCÉDÉS GEORGES CLAUDE) & Levy. 
Separation of gases from their mixtures and particularly 
the separation of the constituents of atmospheric air. 

5.280, De Fonksr. Wireless telegraphy. 

4,536, Levy. Process for the preparation of metallic objects 
destined to receive metallic coatings. 

0,052, FEENY (McCarty Wireless Telephone 
transmission of sonorous vibrations. 

5,509, ZIMMERMANN. Tubes for condensers, heaters, and like 
tubular apparatus. 

6,715, SiEMENs Bros. Dyxamo Works, Ltd. (Stemens-Schuckert- 
werke (res.). Dynamo-electric machines and means for 
controlling the same. 

6,895, TiNGLEv. Brush holders for dynamo-electric machines. 

7,596, Охтохе Brerrrorecnica ІтАІЛАХА. Pole pieces of elec- 
trical machines. | 

9.017. TamnrscH. Reflectors for electric and other lamps. 

11,528. Gostinc. Holders for electric lamps and shades. 


Electric 


Centrifugal pumps. 


Co.) Wireless 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


Dynamo-electric machines. 
Burglar alarms. 
TELEPHONWERKE GES. 


9,554, MEDGE. 

12.890, Graynor. 

17.455. DEUTSCHE 
apparatus. 

17.972, Siemens < HarskE AkT..GEs. Manufacture of electric 
incandescent lamps having filaments made from a plastic 
mass. 

19.027, Cuaumat. Electrolytic process for the preparation of 
indigo dyes. 


Electric signalling- 
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LOCAL 


AYR: Tramway Extensions.—The Town Council have agreed 
to apply for a Provisional Order to extend the tramways trom 
Ayr new bridge to the new racecourse, via George Street and 
Hawkhill. 

AYRSHIRE: Largs and Skelmorlie Tramways.—-The Northern 
District Cominittce of the County Council have received a letter 
from Messrs. Keyden, Strang & Co. proposing an agreement 
with the committee in connection with the above proposed 
tramway. 

BALLYSHANNON (CO. DONEGAL): Electric Lighting 
Scheme.—This town is interested in an electrical lighting and 
power scheme, the consideration of which is in the hands of a 
committee. The motive power is ready to hand in the famous 
Assaroe Falls on the Erne. 

BARNSTAPLE: Electric Light Inquiry.—Mr. Leicester, a 
chartered accountant, has presented his report upon the finances 
of the Corporation electricity undertaking. The net result of 
the inquiry is to show that the total loss upon the undertaking 
has been £1,830 13s. 1d., or £270 18s. 6d. in excess of the 
amount shown on the last balance sheet. 

BELFAST: Steam Turbine Plant.—At the weekly meeting of 
the Electrical and Tramway Committee on the 16th inst., a 
delay in the delivery of the steam turbine plant was reported 
bv the City electrical engineer, and he was instructed to com- 
municate with the firm in question. 

BOLTON: Electricity Sales.—The Corporation's sales of elec- 
tricity increased during the last official year from £40,729 to 
£49,446, disclosing a profit, after allowing full depreciation, of 
£11.617. Certain heavy replacements of plant due to the substi- 
tution of new engines and accumulators for old ones have been 
paid for out of revenue. 

BRAY (IRELAND): Proposed Sale of Undertaking.—As 
announced in our columns last week, the Urban Council, in 
view of the conditions imposed by the Board of Trade, decided 
not to proceed further with the proposed sale of the works to 
a private company. It now appears that the chief condition 
imposed by the Board of Trade, and the one which weighed 
most with the Council, was that in the event of the under- 
taking being transferred to a company, and the company sub- 
sequently going into liquidation, it would be incumbent upon 
the Council as the original undertakers to resume possession 
of the works, and to fulfil the original statutory obligation 
imposed by the Council's Provisional Order. Naturally, in 
such a case the last state of the Council would be worse than 
the first. In view of the above, the Council have decided that 
it is inexpedient to carry the matter further, and the question 
of the reorganisation of the undertaking is to be further «on- 
sidered by the Electric Lighting Committee. At present the 
whole of the clerical work 1s carried out in the Town Clerk's 
Department, and a motion is to be introduced to make the 
Electrical Engineer solely responsible to the Council for the 
working of the undertaking. The actual loss made by the 
Department was £412 10s. for the year ended March, 1905, 
and £2C6 for the year ended March, 1807, inclusive of all 
capital charges. 

CARMARTHEN: Electric Lighting Scheme.—The Town 
Council have decided to seal the agreement with Messrs. 
Saunders & Co., whereby that company undertake to supply 
the town with electricity for street lighting purposes for a 
period of 14 vears. 

COCKENZIE (HADDINGTONSHIRE): Electric Lighting 
Order.—The Electric Werks Development Co. have advised the 
County Ссипс cf their intention to apply fcr а Provisional 
Order for the Burgh of Ceckenvie. 

DEVONPORT: Electrica! Exhibition. —This exhibition is now 
open, having been organised by the Electric Power Committee of 
the Corporation. A great many lccal firms are exhibiting elec- 
trical appliances adapted for domestic purposes. 

DUNDEE: New Power Station.—_-The Harbour Trustees have 
approved of the plans of the routes for the cable tracks in con- 
nection with the new generating station at the Stannergate, and 
also the conditions under which the above will be laid. 


EDINBURGH: Reduced Electricity Prices.—The Electric 
Lighting Committee of the Town Council have resolved to 


reluce the present rate of 5d. to ordinary consumers by one 
farthing per unit. This reduction represents a total revenue 
of about £7.000. 

GLASGOW: Yacht Lighting.—The new Roval vacht, Aler- 
andra, now building on the Clyde, is being fitted with electric 
light, heating, ventilating, telephones. and bells by Messrs. 
Claud Hamilton, Ltd., of Glasgow and Aberdeen. 

GUATEMALA.—-A Consular report gives the following figures 


for imports of electrical appliances and material into Guate- 


mala:-—-From the United Kingdom, £101; from 
£3,140; and {топ the United States, £5.600. 
HARROGATE: Electricity Loan.— The Town Council have 
resolved to applv to the Local Government Board for sanction 
to borrow £16,500 for electric ighting purposes. 
HINDLEY:  Zlectricify Supply Sceheme.— The agreement 
between the District Council and the Electric Power Company 
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has been completed and sealed, but there is no prospect of 
immediate action being taken. 

KENT: Light Railway Order.—The Board of Trade has con- 
firmed the Kent and East Sussex Light Railway (Further 
Borrowing Powers) Order, 1907, extending the borrowing powers 
of the Kent and East Sussex Light Railway Company. 

KIRKINTILLOCH: Zlectric Lighting Order.—-The Board of 
Trade have intimated to the Town Council that this order has 
been cancelled. 

LEEDS: Z'ramway Extensions.—The Tramways Committee 
recommend that sanction be obtained for the borrowing of 
£40,000 for the construction of tramways in Otley Road. It 
was also decided to arrange for a through service of double- 
gauge tramcars between Leeds and Bradford. 

Telephone Rates.—The Leeds Chamber of Commerce have 
adopted a resolution protesting against the proposed new tele- 
phone rates, and urge a continuance of the present flat rate, with 
an alternative message rate for small users. 

LEEK: Electricity Works Extensions.— The Urban District 
Council recommend that application be inade to the Local 
Government Board for sanction to a loan of £6,850 for the 
following extensions :—Mains and cables, £1,656; buildings and 
plant, £5,200. 

LONDON: Camberwell.—The Works and General Purposes 
Committee of the Borough Council have reported that an 
inquiry was held by the Board of Trade into the appeals of 
the County of London Electric Supply Co., Ltd., against the 
usual condition (that the mains be used only in respect of the 
supply of electricity within the Borough) imposed by the 
Council in respect of mains in Lisford Street and Sumner Road. 
The Committee are now in receipt of a letter from the Board 
of Trade allowing the appeal of the company, and approvin 
of the proposed works. The Supply Co. having also appealed 
to the Board of Trade against the conditions imposed by the 
borough Council in respect of a transformer box in Blenheim 
Grove, the question was inquired into by Mr. Pelham at the 
same time. Mr. Pelham arranged to view the site, and after- 
wards decided to allow the company to place a box on the 
south, instead of the north, side of Blenhcim Grove. The 
Committee had received a communication from the Town Clerk 
to the effect that in accordance with Section 59 of the Camber- 
well Electric Lighting Order, 1906, the London Electric Supply 
Co., Ltd., are under the obligation to supply without charge 
a map of the area of supply, and mark thereon the line and 
азл below the surface of all their existing mains, service 
lines, and other underground works and street boxes, and 
once in every year to cause such a map to be duly corrected to 
show the then existing lines, The penalty for non-compliance 
is a sum not exceeding £10 for every offence, and a daily 
penalty of not exceeding £2. The Board of Trade had written 
to the Committee pointing ont that if the undertakers fail to 
comply with the provisions of Section 59 of the Order, it was 


.open to the Borough Council to proceed for the penalty pre- 


scribed by the section. The company had not yet supplied such 
a map, and the Committee decided that the company be asked 
to furnish same within one month, and to indicate clearly 
on same the mains which are for the purposes of ordinary 
supply. and the mains which are trunk or through mains used 
either in part or wholly to supply areas outside Camberwell. 

Fulham.—Mr.. Carson Roberts, the District. Auditor, makes 
the following entry in his report on the account of the D.C. tor 
the vear ended March Sist last :—'' Statement of Reserve Funds 
-——Electricity Accounts- 1 am pleased to note that the Council 
have resolved to allow no further entries of a misleading 
character to appear in the published abstract of their accounts 
or in the returns to the loard of Trade in regard to non- 
existent reserves.” 

Hackney Tramways Exiensions,—The Т.С.С. has written to 
the Borough Council intimating its intention to construct a single- 
line tramway from Essex Read to Kingsland Road (rid Engle- 
field Road and Stamford Road) and from Kingsland High 
Street to Mare Street, rid Ridley Road and Dalston Lane. Also 
a double-line tramway in Lea Bridge Road between Cornthwaite 
Read and Lower Clapton Road. 

Hammersmith.—The district auditor, in his annual report, 
says that excepting in regard to two matters, the electricity 
accounts of the Porough Council present a correct. and reliable 
basis for considering the financial position, and the results of 
the working of the undertaking. ‘The two exceptional matters 
are: (1) there has been some delay in the raising of loans to 
meet the capital expenditure, and as a result the incidence of 
the loan redemption charges proper to the vears had been to 
some extent deferred. It has been arranged that if anv unavoid- 
able delavs arise in regard to future borrowings provision shall 
be made bv setting aside a special reserve sufficient to compensate 
or prevent any postponement of the redemption contributions. 
(2) The share of general salary and establishment charges appor- 
tioned to the electric revenue account is 1n his opinion too small, 
and should be subjected to review by the Council or bv the 
Finance Committee. The Finance Committee reported on Tues- 
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day that they had now under consideration the two points 
reterred to. An L.C.C. loan of £11,145 to defray the cust of 
electric lighting extensions has been taken up. The present 
number of customers taking current from the Council’s mains 18 
1,995. ‘the President of the Board of Trade is to be asked to 
receive a deputation from the Councils of Hammersmith, Ealing, 
Hampton Wick, Hanwell, Teddington, and Twickenham with 
regard to the noise caused by the tram cars of the London 
United Tramways Co. Teddington U.D.C. some time ago asked 
the Board of Trade to cause an inspection to be made of the 
tramway track in Teddington under the provisions of Section 27 
of the London United Tramways Act. ‘The Board replied that 
they were not disposed to order an inspection unless action had 
first been taken against the company under the first part of the 
Section, and such action had failed on the evidence then 
available. 


South London.—The Highways Committee of the L.C.C. are 
asking the consent of the Borough Councils affected to the intro- 
duction of a Bill in the next Session of Parliament for con- 
necting the cxisting tramways in Blackfriars Road with those in 
Southwark Bridge Road, via Southwark Street. 


Southwark.—Up to the 11th inst. 34,578 8 c.p. lamps had been 
connected to the mains for lighting and 15,679 for power. This 
shows an increase during the vacation of 477 lamps. The Elec- 
trical Engineer and manager reports that the foundations to 
two of the boilers subsided three inches. He suspended the 
working of these, and removed the old foundations and replaced 
the cement at a cost of £50. No definite cause could be dis- 
covered for the shrinkage. The boilers themselves were not 
in any way damaged, as they practically stand on their own 
foundations. 


$t. Pancras.—The annual report of the district auditor states 
that there are three points which require attentiom before it 
can be said that the accounts of the electricity undertaking 
present a true statement of the result of the year's working: 
(1) the share of thé central establishment charges allocated to 
the trading revenue appears to be too low by at least £100; 
(2) the whole of the uncollected income (excluding the bad debts 
written off) is shown as an asset, and no provision has been 
made for the bad debts which it may include. <A sum of rather 
under £100 should be taken into account to cover the probable 
losses; (3) to some extent the incidence of the loan repayments 
has been deferred by failure to raise loans in advance of the 
capital expenditure, and by running an overdraft on the account. 
He also found that although £18,220 had up to the present been 
transferred from the undertaking for the aid of the rate funds, 
these transfers had stripped the undertaking of any working 
balance outside of the sum shown as reserves. Of the £55,630 
appropriated as reserve funds, but not invested as such, only 
about £10,000 was on March lst last available for the purposes 
for which it was so appropriated (after deducting the £5,000 
subsequently transferred to the rate funds); the remainder was 
in use for the necessary purpose of meeting the revenue out- 
goings which ante-date the corresponding income. It followed 
that unless they assumed that the amount appropriated as a 
reserve is greatly in excess of the needs of the case, it must be 
held that the whole of the transfers of £18.220 to the rate funds 
had been premature. 
ment of profits, but of the difference between profits earned and 
profits actually in hand, and of the necessity for a revenue 
working balance which is a factor of great importance in the 
case of an undertaking of this character. He had been specially 
requested by the Chairman and Vice-chairman of the Electricity 
Committee to deal in this report with the financial position of 
the undertaking. In regard to the question whether sutticient 
provision had been made for depreciation, this, which is in the 
first place an engineering, and in the second place an accounts, 
question, could only be dealt with by audit in a strictly limited 
sense. The provision is represented in the first place by a strict 
compliance with the statutory sinking fund or loan repayment 
requirements, and in the second place by the compilation of a 
reserve fund. The annual loan-repayment is practically 2 per 
cent. of the gross саза], which 1s, he believed. about the 
lowest. requirement in respect of any loans sanctioned for electric 
undertakings, for it is not on!y based almost entirely upon an 
equated period of 42 vears, but there is also the fact that the 
annuity system has been adopted for the revavment of fully 
88 per cent. of the loans. On the other hand, the sums appro- 
priated as a reserve fund to meet unforeseen charges on the 
revenues, and to equalise the burden of replacing exhausted or 
obsolete plant are large, amounting to £55,630, or about three- 
fourths of the statutory limit. (But of this £35,650 only about 
510.00 was available for the purposes mentioned. chiefly on 
account of the transfers made to the rate funds.) The auditor 
was able to state that as far as the Council's period was con- 
cerned, all apparent charges for maintenance or renewal of plant, 
including conversions cost on change of voltage, have been 
charged to revenue or reserve account, and that condemned 
items have been written off the capital account if not replaced 
out of revenue. The works have been running since 1892, and 
there is, therefore, some ground for supposing that they have 
reached the critical period in regard to special burdens arising 
from the renewal of machinery. But the Engineer states that, 
beyond the special item for the replacement of an engine con- 
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demned by injunction on account of vibration, which has already 
been to a considerable extent provided for in the accounts on 
which he (the auditor) was reporting, the Engineer does not 
anticipate any unusual burden from this source. "There can be 
no doubt that the delays in raising loans to meet the capital 
expenditure and the consequent postponement of the loan-repay- 
ments have considerably relieved the revenues of some of the 
recent vears, but as he had already said, this had of late been 
reduced to small proportions. 'The charge for street lighting 
is at the rate of 15d. per unit for current, including distribu- 
tion, but excluding the cost of maintaining and providing lamps, 
standards, &c. This was, in the auditor's opinion, a fair rate 
of charge; it was about on a par with the charges at preseut 
paid in other Metropolitan boroughs, and is probably below the 
average for the year upon which he was reporting. 

LOUGHBOROUGH: Electrical Exhibition.—An exhibition of 
electrical appliances has been opened in the Town Hall, under 
the auspices of the Corporation Electricity Committee. 

NEWPORT: J'elephone Rates.—At the last meeting of the 
Town Council several speakers spoke strongly against the new 
rates proposed by the National Telephone Co. 

PERNAMBUCO.—A consular report states that during the 
year 1906 electric train lighting has been introduced in some 
of the first-class carriages of the Great Western of Brazil 
Railway. The terms of purchase, for the purpose of electri- 
fication, of the tramways of the Companhia Ferro Carril de 
Pernambuco by a British company, agreed on in 1905, have 
been subsequently rescinded, and the whole question is now in 
litigation. 

PORTSLADE : Electric Lighting Scheme.—The Urban Council 
have agreed to a recommendation of the joint committee for 
Portslade, Southwick, and Shoreham that they should consider 
a clause to be drafted by the Town Clerk of Brighton to enable 
the Brighton Corporation to supply electricity in the district on 
certain terins, and that counsel's opinion be taken on the subject. 


PUDSEY: Leeds Tramway Proposals.—The Town Council 
have received a draft agreement from the Leeds Corporation 
with a view to the taking over of the Pudsey tramway powers. 
Leeds proposes to construct a new line from their Stanningley 
terminus up Richardshaw Lane to the Pudsey Mechanics’ In- 
stitute, and from there to Chapeltown and Pudsey. The 
Council approved the agreement and referred it to a Com- 
mittee for settlement of details. 

SOUTHAMPTON: Tramway Fxtensions.—The Borough 
Council have decided to obtain Parliamentary Powers to ex- 
tend the tramway system to the Royal Pier. 1t is suggested 
that a circular system be established round the Western Espla- 
nade and over the London main line bridge, which would cost 
about £50,000. 

Klectric Light Undertaking.—Some details are published of 
the accident which occurred at the electricity works on Bank 
H«liday last. It appears that the supply of condensing water 
failed, due to neap tides and a contrary wind, and the manager 
again points out the necessitv for immediately completing the 
scheme of cooling water-troughs on the embankment. The Elec- 
tricity and Tramways Committee have under consideration a pro- 
posal that the two undertakings be placed under separate com- 
mittees and management. 

STRATTON AND BUDE: Electric Lighting Scheme.—A sub- 
committee of the Urban Council has been appointed to consider 
a suggestion of the Electric Lighting Company that overhead 
wires be substituted in certain streets for the underground wires 
originally promised. 

SWANSEA RURAL DISTRICT: Electric Lighting of Llan- 
samlet.—The Council have resolved to apply to the Board of 
Trade for a Provisional Order to authorise the Council to supply 
electricity for ali purposes throughout the parish of Llansamlet. 

SWINDON: £Zlectric Lighting Facilities. —The Electricity 
and Tramways Committee resolved, and the Corporation ap- 
proved, that the department undertake the sale of electric lamps 
at the retail market prices; and that an advertisement be inserted 
once a month in the local papers announcing that fact. 

WEDNESBURY: Proposed Municipal. Supply Scheme —A 
Local Government Board inquiry has been held into the applica- 
tion by the Corporation for sanction to borrow £10,000 for the 
purpose of Jaying down a complete generating plant. The town 
at present takes supply from the Midland Power Company, but 
the mains belong to the Corporation. After considerable evi- 
dence had been taken the inquiry was ended. 

WEST AUSTRALIA (LEONORA).- The Australian Mining 
Standard reports that plans and specifications for lighting the 
town of Leonora (W.A.) with electricity, and also electrifving 
and extending the Leonora-Gwalia tramway, were recently pre- 
sented by Mr. Jolly, manager for Messrs. Noyes Bros., to the 
municipal council. The total expenditure amounted to £7,370. 
Vhe lighting arrangements will be on the three-wire 440-480-volt 
system, with the tramway operating across the '' outers." This 
will necessitate a special generating plant, and would secure 
the advantage of the storage battery for lighting and the tram- 
way. The specifications provide for cars on the same lines as 
those used in Fremantle, with improvements, and a modern high- 
speed electrie lighting 30 h.p. producer. gas engine for power. 
The cost of hghting would be £2,750, making provision for 400 
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or 500 16 c.p. equivalent lamps for private lighting, eight 
3.000 c.p. flame arc lamps, thirty-eight 25 c.p. tantalum lamps, 
and eleven 16 c.p. incandescent lamps for public lighting. The 
sale of energy is estimated at 25,000 units per annum, which, at 
ls. per unit, would yield £1,250. ‘The cost of production, in- 
cluding 10 per cent. allowance for depreciation, was 6°90d., 
making a total net station cost for current of £661. The cost 
of installing poles, insulaturs, wires, and lamps would be £1,000, 
or a grand total of £5,750. The distribution cost of current 
was 8d., showing a profit of £384 per annum. The estimate for 
converting the existing tramway service to electricity was 
£2,620, whilst the total running cost (on a liberal allowance) 
would be £900. This, based on the present tramway revenue, 
would show a profit of £268 per annum. The cost of extending 
the tramway past the Gwalia Block would run into £1,000. At 
a special meeting of the council a notice ot motion for next 
meeting, to borrow £7,500 for the work, was carried. 

WEST HAM: Tramway Employees’ Industrial hahibition.— 
On the 12th inst. the members of the Tramways Social and 
Athletic Club held their first exhibition and tlower show in the 
recreation room at the tramcar depot. The exhibits included 
flowers, plants, fretwork, joinery, machine work, paintings, 
drawings, and various descriptions of needlework. Mr. H. E. 
Blain, the tramways manager, made a number of presentations 
on behalf of the staff. 

WISHAW: Free Wiring Scheme.—The Town Council have 
agreed to promote a Provisional Order to legalise the free 
wiring system in connection with their electric light under- 
taking, and to obtain power to borrow a sum of £3,000 to 
meet expenditure already incurred. 


TENDERS INVITED AND 


ANTWERP.—Tenders are invited by the municipality for 
the installation of electric light in the Salle des Fetes recently 
erected in the Place de Meir. Tenders in sealed registered 
envelopes should reach M. le Bourgmestre de la Ville at the 
Hotel de Ville, Antwerp, not later than October 17th. A 
deposit of 8,000 frances (about £320) will be required to qualify 
any tender. The specification may be obtained from the Hotel 
de Ville, Antwerp, at a cost of 0°50 franc. А сору may be 
inspected at the Commercial Intelligence Branch ot the Board 
of Trade. 

AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of Trade have reeived trom the Officer in 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, | &c., relating to the 
following contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: *unply and delivery of one 
conimon battery switchboard and 3,000 subscribers! telephones 
to the Postmaster-General's Department at Adelaide. Tender 
forms and specifications can be obtained at the Commonwealth 
Ottices in London, 72 Victoria Street, S.W., where also pre- 
liminary deposits on tenders тау be made. Copies of the speci- 
fications may be inspected at the Commercial Intelligence Branch 
of the Board of Trade, 75 Basinghall Street, К.С. 

Victoria.—the Postmaster-General’s department, by October 
Ist, for supply and delivery of 94 miles of 26 pair telephone 
cable. By November 12th, for the supply of 6,000 dry cells. 

New South Wales.—The Postmaster-General’s department, by 
October 9th, for five additional subscribers’ sections; one junc- 
tion line section; extensions to main switchboard frame, inter- 
mediate frame, relay racks, and power plant. By November 
6th, for 144 tons hard-drawn copper wire (500 10. per mile); 
14 cwts. copper binding tape (2C0 lb. per mile and 3-16th inch 
wide); 3.500 large best white porcelain insulators; 1,000 tallow- 
wood crossarms, 3 ft. 10 in. long, with end bolts and straps 
complete; 2.506 tallow-wood crossarms, 5 ft. 2 in. long, with 
end bolts complete. By December 1lth, for 1.000 wall tẹle- 
АО соттоп battery type; апа 100 table telephones, common 
attery tvpe. 

West Australia (Leonora).—The Australian Mining Standard 
reports that the Town Council propose to borrow £7,500 for an 
electric lighting plant. Further particulars аге given under 
Lccal Notes. 

The Sydney Postal Department invite tenders for 600 tele- 
phones, 11 tons of 4C0-Ib.-per-mile galvanised iron wire, and 
1.60) white porcelain insulators. 

The Australian Mining Standard. says that the Common- 
wealth Government has placed the following works, to be 
carried out in Victoria, on the estimates for the current 
financial vear :-—Construction and extension of telegraph lines, 
instruments, and material, £20,000; construction and extension 
of telephone lines, instruments, and material, includinz construc- 
tion of conduits and placing wires underground, £80.000. 

A company is being formed at Charlton (Victoria) for the 
purpose of supplying electric light to the town. There will be 
2,500 shares of £1 each, 2,000 of which will be issued to the 
public. Mr. J. C. Tonkin is provisional secretary. 


WORTHING: Reduced Electricity Charges.—The Town 
Council have decided to 1educe the rates to ordinary 
consumers to 5d. per unit, and to certain classes and institutions 
to 44d. per unit. 

YARDLEY: Electric Lighting Scheme.—On the 13th inst. 
the Rural District Council unanimously decided to purchase for 
£12,500 the electrical plant of the B.E.T. Co., and to use it 
for public supply under its own lighting Order. The main 
clause in the agreement reads :— 

The company to sell to the Yardley Council all the plant 
which is now installed at the power station at Yar. ley for the 
sum of £12,500. This price to inclu e all engineering fees 
associated with the power station, building charges, апа cost 
of foundations. The figure of £15,000 (which has been depre- 
ciated to £12,500, which is the present offer). represented by 
you as the original outlay on the plant, foundations, engineer's 
expenses, builuing charges, &c., is to be subject to verification 
by the Council's representative. 

There are other clauses which state, among other things :— 
The company agree to take from the Council the whole of the 
electricity required for the tramways now owned, or which 
shall be owned by them within the district of Yardley during 
the unexpired term of the agreement dated December 17th, 
1902, at 14. per unit direct current net at the Council's 
station at Hay Mills on the company's side of the switchboard 
at 500 volts, this price to be subject to revision on the company, 
giving the Council three months' notice before the expiration 
of seven years, and thereafter at the end of every five years. It 
is assumed that the company will require 60.000 units per 
annum, which represents at ld. per unit an income of £2,500. 


PROSPECTIVE BUSINESS 


BUENOS AIRES.— The Review of the River Plate states that 
plaus and conditions in connection with the calling for tenders. 
for the construction of the Buenos Aires Municipal Under- 
ground Railway, which is to join up Plaza Mayo with Plaza 
Once, and extend to the Port, Retiro, and Plaza Constitucion, 
have been completed by the Municipal engineers, and for- 
warded to the Governn ent for distribution through the Foreign 
Office to Argentine Legations and Consulates abroad. They 
would recommend any readers interested in this matter to apply 
to the nearest Argentine Consulate for the needed particulars. 
The conditions are printed in various languages, and are 
supposed to be advertised in European papers for a period 
of six months. 

BRIGHTON.—The Local Government Board have sanctioned 
the borrowing of £2.843 for five years by the Corporation for 
the provision of electricity meters. 

CALCUTTA.--The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Oftice. 

CORDORA (SOUTH AMERICA).—The city authorities have 
pissed the plans ot the proposed tramway under the Steward 
concession, 


DUBLIN.—The North Dublin Guardians have under con- 
sideration the question of lighting the North Union and the 
Richmond Asylum by electricity. The Lighting Committee of 
the Corporation invite tenders by September 56th for 500 single- 
phase meters and 100 three-phase meters. Specification, con- 
ditions, &c., to be inspected at, and obtained from, the office of 
the City Electrical Engineer, Fleet Strect, Dublin. Fee £1, 
returnable. 

DUNDEE.—Tenders invited by September 30th for extra 
high-tension armoured feeder cables to be laid direct in the 
ground, also low-tension armoured and low-tension paper insu- 
lated Jead-covered distribution feeder cables, laid on the solid 
system in wood. Specification, £3 s.. extra copies £1 ls., 
from Chief Engineer, Corporation Electrical Department. 

Tenders are also invited by September 30th (see an advertise- 
ment in current issue) for two turbo-alternators of about 
2,C00 kw. capacity, each complete with condensing plant. Also 
steam-raising plant for same, comprising water-tube boilers, 
mechanical stokers, economisers, and coal-handling plant. Speci- 
fications, conditions. &c., £5 3s., returnable (extra copies, 
£1 1s.). 

EGYPT.---The Journal Offictel of July 20th contains a notice 
Inviting tenders for the supply and installation of the following 
electrical equipment for the Port of Alexandria :—(1) Five 
large trans-shinping engines. (2) Seven small trans-shipping 
engines. (3) Nix cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. ‘The estimated cost, and the condi. 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November 15. 
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GRIMSBY.--The Local Government Board have sanctioned 
the borrowing by the Corporation of £1,964, for the purposes 
of the electricity undertaking. The Grimsby Electric Lighting 
(Extension) Order, 1807, has been passed by Parliament, an 
authorises the supply of electricity by the Corporation to the 
Immingham dock area, and parishes in the neighbourhood of 
Grimsby. 

HEYWOOD.—The Electrical Engineer has been instructed by 
the Electricity and Tramways Committee to obtain pariiculars 
and prices of various smoke prevention devices. 

HULL.—The Corporation invite tenders by September 26th 
for six months' or twelve months' supply of slack and hard coal. 
Forms of tender, &c., from the Electricity Otfice, Sculcoates 
Lane, Hull. 

JOHANNESBURG.—Tenders will shortly be invited, says the 
British and South African Export Gazette, for electrical 
machinery at an estimated cost of £17,000. The plant will have 
a capacity of 1,000 kw., and tenders will be asked for either one 
set of 1,000 kw. or two sets of 500 kw., and alternatively for 
reciprocating engines or turbines. 

LANCASHIRE.—Following the adoption of electricity by the 
Hulton Colliery Co. for their various pits near Bolton, several 
big colliery proprietors, including Lord Ellesmere, are about to 
adopt electrical driving on an extensive scale. 

LONDON: London County Council.—Tenders are invited b 
October 8th for three electrically-driven boiler feed pumps eac 
of 9.000 gallons per hour capacity for the tramways generating 
station at Greenwich. (See an oflicial advertisement in our 
issue of August 29th.) 

Mr. Shurmur Sibthorp, 34 Norfolk Street, Strand, W.C., 
invites tenders for the complete electrification and a be 
of a mono-rail race track. Deposit of 10s., returnable. 

The Mersey Railway Company invite tenders for the supply 
of sundry electrical stores (13), collector shoes (11), and incan- 
descent lamps (17). Forms of tender from the Secretary, Mr. 
G. H. Langham, Worcester House, Walbrook, London, E.C. 

The East Indian Railway Co. invite tenders by October 2nd 
for one 600 kw. direct-current generator. Specification to be 
seen at company’s offices (price £1 1s., not returnable), Nicholas 
Lane, E.C. 

Fulham.—The Borough Council is to apply to the L.C.C. for a 
loan of £2,340 for electric lighting purposes. 

Shoreditch.—The Hoxton baths are to be re-wired at an 
estimated cost of £102 10s. Advantage will be taken by the 
Lighting Committee of this opportunity to alter the pressure. 
Two arc lamps are to be used for the lighting of Whitmore 
Bridge, and will replace three gas lamps. 

MAIDSTONE.--Tenders are invited by October 15% for the 
supply and erection of four electrical motors and centrifugal 
pumps, each capable of delivering 150 cubic feet of sewage 
through a total lift of about 314 ft., including friction, also 
three electrical motors and centrifugal pumps, each capable 
of delivering 225 cubic feet of sewage ner minute through a 
total lift of about 21 ft., including friction, together with two 
motor-driven air ejectors, two travelling cranes, switchboard, 
‘starting switches, workshop fittings, and other appliances and 


connections, including a complete electric light installation, for 
the Corporation. Plans, &c., from Mr. G. R. Strachan, 
M.I.C.E., 9 Victoria Street, Westminster, London (fee three 
guineas, returnable), and tenders to the Town Clerk. 

NEW ZEALAND.—The Borough Council of Napier invite 
tenders by December 53151 for an electric tramway equipment, 
and lighting and power plant. Particulars from M. N. Bower, 
Town Clerk. 

PORTRUSH, IRELAND.—The Urban Council have decided 
to advertise for tenders for the lighting of the town either by 
gas or electricity. The specifications have been prepared by 
Mr. John Woodside, Electrical Engineer, Belfast. 

PORTSMOUTH.—‘tThe Town Council have decided upon ex- 
tensions of the Corporation tramway system at a cost of £30,000. 

PRETORIA.—Extensions to the municipal electric plant are 
contemplated. 

REIGATE AND REDHILL.--The Corporation have resolved 
to substitute electricity for gas for lighting the main streets. 

SHEFFIELD: Liectrie Street Lighting.—The Electric Light- 
ing Committee have under consideration a considerable extension 
of street lighting by flame are lamps. 

Cables..—The Electricity Committee have authorised the 
general manager to order electric cables to the extent о” 
£24,000, at such times as the copper market is favourable for 
the purchase. 

SPAIN (BALEARIC ISLANDS).—The French Consul at Palm- 
states that an electric tramway system for that town and it: 
suburbs is likely to be provided in the near future. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen 
burg that tenders are invited for the supply of electric equip. 
ment for the Government power station at Trollhattan, com 
prising three electric 350-kilowatt direct-current generators: 
4,800 ampere hours capacity battery; four 11,000 kilovolt-am- 
peres three-phase generators; twelve transmitters of 3,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ''Anbud a 
elektrisk utrustning for Statens kraftverk,” should be sent te 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October Ist. Delivery 
is to be completed by September Ist. 1909. 

In connection with contracts for large electric machinery suc) 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether order: 
for the larger machinery required for power-houses would be 
laced abroad by the Swedish Government—such machinery 
eing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instrument: 
required, such as measuring instruments, gauges, &c., which arc 
not manufactured in 5weden, and which will be required in the 
course of time. 

SWINTON and PENDLEBURY.—The Council invite tender: 
for house wiring upon the hire purchase system. Tenders, with 
full particulars of the terms proposed, and endorsed “ Tende 
for Wiring," to be sent to ‘Тһе Chairman of the Electricity 
Committee, Council Otfices, Swinton, Manchester," not later 
than Saturday, September 28th, 1907. 


TENDERS RECEIVED AND ACCEPTED 


ABERDEEN.— At a recent meeting of the Tramways Com- 
mittee, the tender of Messrs. Hurst, Nelson & Co., of Mother- 
well, for six car tops at a cost of £148 10s. per car complete, 
was accepted. 

BOMBAY.—An order for 50 single-car trucks, 25 car bodies, 
and 50 sets of motor equipment has been received from the 
Bombay Electric Supply & Tramways Co. by the Brush Elec- 
trical Engineering Co., Ltd. 

DERBY.—The Electricity Department have placed an order 
with Johnson & Phillips, Ltd., for the supply of Paterson’s vul- 
canised bitumen cable. 

GRIMSBY.—The Electricity Committee have accepted the 
tender of Johnson & Phillips, Ltd., for the supply of cables for 
the next two vears. 

JAPAN.—The Electric and Ordnance Accessories Co. has just 
received a large order for thirty-four motors for Japan. 

KEIGHLEY.—The Corporation have accepted the tender of 
with Johnson & Phillips, Ltd., for the supply of Paterson's vul- 
canised bitumen cable. 

LOCH LEVEN.—The Directors of the Loch Leven Water & 
Electric Power Co. have accepted the tender of Johnson & 
Phillips, Ltd., for the supply and erection of overhead trans- 
mission lines, including telephones, lighting and traction, with 
aluminium cables, 

LONDON COUNTY COUNCIL.—The following is a list of 
tenders received for installing electric lighting, bells, telephones, 
&c., at the Central School of Arts and Crafts :—Mercer, Rance 
& Со., £2,025, subsequently increased to £2,525; W. Barton & 
Sons. 11 Forrest Road, Edinburgh. £2,120: C. C. Pudney, 11 
Guildhall Street, Bury St. Edmunds, £2.480; Pinching & Wal- 
ton, 52.496; Vaughan & Cook. Ltd., £2,525; Beaven & Sons, 
Ltd., 27 Victoria Street, £2,700; H. J. Galliers, £2.714; F. 
Suter & Co., Ltd., £2.767; J. O. Grant & Taylor, £2,821; Cox- 


Walkers, Ltd., £2,854; Aberdeen Electrical Enginering Co, 
Ltd., £2.918; S. G. Cozens, £3,128; F. A. Glover & Co., £3,150; 
W. G. Cannon & Sons, Ltd., £3,199; D. Hulett & Co., Ltd., 
55.294; Barlow Bros. & Co., £3,466. 

LONDON.—The Metropolitan Asylums Board received the 
following tenders for alterations to the fire alarms and tele- 
phones at the Gore Farm Upper and Lower Hospitals :—Elec- 
trical Engineering & Maintenance Co. (accepted). £175; The 
Private Wire & "Telephone Installation Co., Ltd., £226; J. 
Bryden & Sons, £248 10s.; H. J. Galliers, £257 1s. 11d.; 
National Telephone Co., Ltd., £275; Speedy, Eynon & Co.. 
£295: T. Potter & Sons, £299; J. W. Gray & Son, £300: 
W. G. Cannon & Sons, Ltd., £375 8s.; Wattord Engineering 


Works. £400. The Engineer-in-Chief’s estimate was £180. 
Hammersnath—On July 24th last, the Borough  Counci! 
accented the tender of the Main Colliery Co.. Ltd., te 


supply Main Through coal to the generating station at 18s. 35d. per 
ton fora period of three months. At that time the company offered 
to keep their quotation open for two months, to enable the 
Council, if it thought desirable, to arrange for a supply at 
the same rate for a further period of six months. As the 
engineer had reported that there appeared to be no prospect 
of the price of coal dropping in the immediate future, the 
Electricity Committee did not think tt advisable to risk paying 
an increased price at the end of October. As the company's 
offer closed on the 16th inst.. the Committee had given instruc- 
tions for the acceptance of the offer for the supply for a further 
six months at the price quoted. 

LOWESTOFT.—The tender of Messrs. Mann, Egerton & Co. 
for free-wiring has been accepted. 

ST. ALBANS.—The tender of the Brush Electrical Engineer- 
ing Co. for two 150 kw. steam dynamos and accessories has been 
accepted. 
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COMPANIES' MEETINGS AND REPORTS 


DICK, KERR & CO.—The annual report gives the profits 
earned during the year ended June 30th as £80,475. Of this 
sum £13,112 was absorbed by debenture interest, trustees' fees, 
and the sum reserved to provide for the premium payable on 
the redemption of the present debenture stock. The balance 
thus given, added to the amount (£56,076) brought forward 
from last year, gives £123,440 available for appropriation. A 
dividend of 6 per cent. per annum is recommended on the 
preference shares, and 10 per cent. on the ordinary shares, with 
£79,140 carried forward. The directors consider the result of 
the twelve months trading very satisfactory, in view of the 
severe competition which has prevailed, the greatly increased 
cost of all raw material, and the advance ın cost of labour. 


DIRECT WEST INDIA CABLE CO.—The report for the 
year ended June 30th gives the net profit as £2,098. A further 
dividend of 3 per cent. is recommended, making 6 per cent. for 
the year, with £298 carried over. The interruptions caused to 
the company's system by the Jamaica earthquake are referred 
to in the report; £7,276 has been spent in repairs during the 
year. 


UNITED ELECTRIC CAR CO.—The annual report returns 
the vear's profit as £20,459, after paying debenture interest and 
writing off £6,106 for depreciation. £2,136 is brought forward 
from fast year. A dividend of 5 per cent. is recommended on 
the ordinary shares, with £2,000 carried to general reserve fund, 
and £5,095 carried forward. 


MISCELLANEOUS CITY NOTES 


KALGOORLIE ELECTRIC POWER AND LIGHTING 
CORPORATION.—A dividend, at the rate of 6 per cent. per 
annum, payable October 15th, has been declared on the pre- 
ference shares for the six months ending September 30th. 


$. PAULO TRAMWAY, LIGHT & POWER CO.—A quarterly 


dividend of 2 per cent., payable on October 13, has been 
declared. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. A. Briggs, mains engineer at Shipley, has been granted a 
two-months’ leave of absence owing to illness. Mr. S. Dawson, 
Huddersfield, has been appointed temporarily to undertake 

is duties. 


Shoreditch Borough Council on Tuesday night appointed Mr. 
W. Weeks Assistant Electrical Engineer, at a salary of £175 per 
annum, to be raised in four months to £200 per annum, in- 
creasing annually to £250. Mr. Weeks has been for eight years 
in the service of the department as electrician-in-charge, and has 
for the past two months satisfactorily carried out the duties of 
Assistant, Engineer. 


The chief officials of Sheffield Corporation last evening pre- 
sented Mr. W. E. Hart, the deputy town clerk, formerly of 
Leeds, who has accepted the post of solicitor to the National 
Telephone Company, with a pair of silver candlesticks and an 
electric light standard and shade, as a token of their esteem. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—A marked drop in the price of copper 
has occurred during the week. The price yesterday was £66, as 
against £71 per ton last week. 


ANNUAL OUTING.—The works and office staffs of the 
Linolite Company held their outing on Saturday last, accom- 
panied by Mr. A. 5. E. Ackermann (engineer to the company) 
and Mr. A. S. E. Matthews (assistant manager). <A trip was 
made to Southend. 


CHANGE OF ADDRESS.— The Western Electric Co. inform 
us that on and alter the 30th inst. their London office address 
wil be Norfolk House, Victoria Embankment, W.C. Their 
Post Oftice telephone number will remain the same (Central 
2589), but their National telephone number will be changed to 
Gerrard 5349. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
The first meeting of creditors of Andrew Watson, electrical 
engineer, of Stockton, will be held on September 24th at the 
Othcial Heceiver's Ortice, Middlesbrough, and the public examina- 
tion on October 23rd at the Court House, Stockton-on-Tees. 

A further dividend of 2s. in the pound will be paid on Sep- 
tember 25th to the creditors of G. A. Benton, electrical en- 
gineer, of Wolverhampton. 


PARTNERSHIPS.—The partnership between Henry Sewarne 
and Ernest John Swift, trading as the Victoria Garage and 
Electrical Co., has been dissolved; debts by Mr. Swift. 


Fire at an Electrical Store-room.—On Tuesday morning an out- 
break of fire occurred at the premises used as stores by the 
General Electric Co., Ltd., off the Southwark Bridge Road. A 
number of girls were employed, who, however, made their way 
to the street in safety. The premises consisted of four arches 
under the South-Eastern and Chatham Railway, and in about a 
couple of hours the fire was got under, but not until considerable 
damage had been done. 


The Illumination of the Falls at Niagara.—We referred briefly 
in our last issue to the fine illumination of the Niagara Falls, 
which is now being carried out to attract visitors to the falls 
at night. We are now able to give additional particulars to 
those received by telegraph. "Two batteries of searchlights, of 
the naval pattern, sup ilie by the General Electric Co. (U.S.A.), 
are employed. The first of these consists of five 60 in. pro- 
jectors mounted on the highest available point on the Canadian 
side, so placed as to catch the crest of the falls and to light the 
broken water between the bridge and the brink on the American 
side. The second battery consists of twenty-five 56 in. pro- 
jectors arrayed in the form of a crescent at the base of the 
gorge, likewise on the Canadian side. ‘This battery can be 
concentrated on either the “American " or “Canadian ” falls, or 
can be subdivided so as to illuminate both, and the ‘Bridal 
Veil" falls as well. Coloured discs of various shades are carried 
in a frame in front of the projectors. An interesting innovation 
in illumination of this nature is the ''scintillating " apparatus. 
This is a long horizontal pipe placed along the edge of the 
water, with short vertical pipes fitted to it at short intervals. 
At the end of these are nozzles which discharge a sheet of 
steam, upon which the projectors throw their coloured beams as 
well as upon the falling water and spray. All the projectors. 
and the scintillator are controlled from a single kevboard placed 


. at a position from which the effect can be well observed. 


WANTED. 


LATINUM SCRAP IN ANY FORM; also OLD 
ELECTRIC LAMP TOPS, SCRAP COPPER WIRE, BRASS, 
LEAD, ZINC, and every kind of WASTE RUBBER; highest 
Price paid. — LaANGHAM Co., 39a, Langham Road, Tottenham. 
Phone 1662, Tottenham. 


SITUATIONS VACANT. 


———— 


WASNTED.— Electrical Engineer who has had practical 

experience and general charge of electrical plant in Iron and 
Steel Works.—Apply, with testimonials, stating age, experience, 
and terms, to K. W., c/o ELECTRICAL ENGINEERING, 203, Temple 
Chambers, London. 


ACANCY for pupil occurs in Electricity Works, 
Larne, Co. Antrim.—Address M. G. Smyth, A.M.LE.E., 
Manager, ( lol ) 


For further Small Advertisements, see page vii. 


| 


Reprints of Articles from 
“Electrical Engineering”: 


The KiLowaTt PUBLISHING Co., Ltd., are 
willing to supply reprints of articles 
appearing in “ Electrical Engineering ” at a. 
moderate charge. Application should be 
made immediately the article in question 
appears. 

203-206, Temple Chambers, 

Temple Avenue, London, E.C. 


For STOCK AND SHARE LIST, see next page. 
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AMOUNT 
NAME. or 
SHARE. 
ELECTRIC SUPPLY. £ 
i«IBournenonth & Poole Е. 8, Co. Ld. 10 
Do. 44% Cuin. Pref.............» - 10 


Do. 67 Сиш. Second Pref. ......... 10 


Do. 44% Debenture, Ked,.... Stock 
Bro wnley (Ke nt) E.L.& ‘Power Co. Ld, 5 
Do. 447 Ist Deb, Red. ..... ү Stock 
Bro. upton & gg ^ iab 8, Co., Ld. 5 
Do. 7% €um. Pref.. 5 
Central E. S. Co.. Ltd.. 4% “Guar. ‘Db. Stock 
*Ch. Cross. W. E. & City Е. З. Co..... 5 
Do. 44% Oum. Pref, ............ 5 
Do. 47 Del Red 2..0. 


Stock 

Do. *‘City Undertaking,’ eai red Pf. 5 
Chelsea Electric Supply Co., Ltd. ... 5 
Do. 44% Deb. Red . »i 
‘City of London Elec. Lt. Co., “Ltd. . l6 


Do. 6% Cum. Pref. . „ба sip Vovabé 10 
Do. 5ZDeb.Red .. ........:.........| Stock 
Do, 44% 2nd Deb. Red .. esses BLOCK 
Cty of Danan E. P. Dis. AES 5 
Do. 5% Pref.. 5 
County of London Elect. - Вир. ( Co. Là. 10 
Do. 67 Cum. Pref.. Е 10 
ро. 447 A DeD: ЦЕ pex Stock 
Do. 417 “әп Deb, Red. вее: Stock 
Edmunson s AA Corp., "Ltd... 5 
Do. 6% Cum. Pref. ... AN 5 
Do. 44% Ist Mort, Deb. Red ......| Stock 
‘Folkestone Elec. Supply Co., Ltd. 5 


Do. 5% Cum. Brel. «inse bees 5 


Do. 44% Ist Deb. Red ..... en] Stock 
Hove Electric Lighting Co., D. i. 5 
I. of Wight E. L. & P. Co., Db. Rd, ...| Stock 


‘Kensington & ы >н E.L.Co. a 


Do, 43% Deb. Red . Stock 
Kens. & \'t'ng Hill E. L. Cos. Db. Rd.| Stock 
London Electric Supply rabies chet 8 

Du 62 POE, wivenguatpveddastavelasaenrors 5 

Do. 47 Ist Mort. Deb. Red .. Stock 
Metropolitan Elec. Supply Co., Ltd. 5 

Do. 7 Cum, Pref. .... 5 

Do. 4 ^ ist Mort. Deb. Red ......| Stock 

Do. 8 ў Mort. Deb. Red ..... ..... | Stock 
Midland E.Corj.for P. Dist. 18tMt.D |100 & 500 


Newcastle & Dist. E. L. Co., £9 anh 10 


Do. 44% Mort. Deb. ited . ...| Stock 
Neweastle-ipon-Tyne Elec. Suppi».. 5 
Do. £2Pu. ..... 5 
Do. 5% Pref. (fully paid) . Rast 5 
Do. 10/- Pm T————— 5 
Notting Hill Elec. Ltg. "Со, Ltd... 10 
Oxford Electric Co., Ltd. ............... 5 
Do. 47 Deb. CS Wet ie accen Stock 
.Bt. James aud Pall Mall E. L. Co. Ld. 5 
Do. 7% Non-Cum. Pref................ 5 
Do. 3h% Deb. Red. estbswonnantes Stock 
Smithfleld Mkt, Elec. sup. Co., Ltd. 5 
Do. 4% Deb. Red ... Stock 
South London Elec. Sup. ‘Corp. ‘Ltd. 5 
>So:.th Metropolitan E. L. & P. Co.. 1 


De T? Qum. PNE ios ee 1 


Do. 4}% 186 Deb. Вей Stock 
Urban Elec. Supply Co., Ltd. 5 
Do. 57 Cum. Pref. . өзге 5 
Do. 4}% 1st Mort. Deb. Red ...... Stock 
"Westminster Elec. Sup. Corp., Ltd. 
Do. 44% Cum. Pref. ............. Sadek 5 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 4% Perp. Deb.| Stock | 
-Central London ........ ...... T— RÀ Stock 
Do. 4% d eaa Di fees repe LOGE 
Do, Deferred MEET E са ае», | ВОВК 
Do. 47 Debentures.. Stock 
-Ch. Cross, Eust. & Hain Pp. Db... | Stock 
-City and South London Bone” eveseeess| SLock 
Do. 4% Perp. Deb. .....................| Stock 
Do. 5% Perp. Pref. IBI, necs Stock 
Do. 5% Perp. Pref. 1898  .....,......| Stock 
Do. 57 Perp. Pref. 1901 ............ Stock 
‘Great Northern & City Pref. “А”... 10 


“бї. Northern, Piccadilly & Brompton 10 
Do. 47, Pe F5. Deb... Stock 
Mersey Cons. .... Stock 
Do. 37 Perp. Pref. Red... PT Stock 
Metropolitan Cons. .|........... eere eel StOCK 
Do. 34% Preference .............. .. | Stock 
Do. 34% AS VERO Gs we ‚| Stock 
Do. 34% Convertible Pref. Stock 
Metropolitan District ............... s] Stock 
Do. 67 POrp. Пегас LOCK 
Do. 4% Pref. Deb. ...... Stock 
Do. Extension Pref. (53°)... Sto-k 
Ass, Ext. Pf. Guar. by U. К. Rs. Co.| stock 
Underground Elec. Railways Co o 
London 5% Profit Shy. See. Notes! Various 
Wiitechapel and Bow 4% Deb. злек, | SOCK 


ELECTRIC TRAMWAYS. | 


Bath Eleetrie Tramways, Ltd. ......... 1 
ро, K CUR Pral Leannain | 1 
Do. Deb. Red.. P ^| Stock 

Birin. РЫ Ki Trs., Ld. Ist Db. "Rd. Stoek 

British Eleetric Traction Co., Ltd. 10 
Do. 02 Сиш. Pref. . vel (СОРУР ЧН 10 
Do. Ре; Deb. aE andanto tuck 
Do. n 2nd Deb. КТҮҮ ЛҮҮ, МОСК 

City of Birmingham Trs. Qo. , Cin. Pf. 5 

City of Birmingham Trs. Co. 4 ...... 
lst Mort. 
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4 — 95—101 


RISE OR 
Di oe " Brock FALL 
à EXCHANGE | SINOE 
*— Interim, |QUOTATION.| Last 
WEEK. 
ж 1907 
© 
7 5/-* 91—10 
4j | 44%" | 9j—10 
6 6% 94—104 -i 
4 447% 994—102 
5 — 44—14 
4 — 98—100 
10 44%* 1—81 
7 ү дЫ 1—51 
4 — 900—102 
5 59% 84 —4 
4 | 2%" | 3—4 
E in 95—99 +1 
44 | 47” 38—34 
44 ү .* 3—4 xd -4 
44 102 —105 +1 
6 57% 9-10 
6 — [104—114 
b 57* | 122—125 
44 447° 97—100 +1 
4 st 44—5 
5 An 44—5 
5 ay" | 6{—73 =$ 
6 - 10—11 
4 432% | 106—109 
4 — 904—297 
4 — E 
31 — 114—2 
44 — 76—81 
5) — pam 
5 — 0— i 
44 — 96 —99 
9 — 61—71 
44 — 94—97 
10 — 54—91 
4 — 94—97 
4 -- 99—102 
4 E 1g—l} 
б 06% | 4§—4g | -è 
4 = 88—92 
8 — 41— 51 
4h | 447% 44—59 -$ 
4 44%* 103—107 
3 3}7* | s7—92 
4 447% 95—98 
5 3/74d.* | 84--94 
4} -— 95—101 
5 5 * 6}—6} el 
8 — 61— 6} - 
5 — 5—54 
5 — 5—54 
74 6%* 11—12 
7 2/6* 58—04 xd i 
4 -- 75—97 
10 — 74—8 —} 
7 — 6#—7й 
8| | 3}%* | 86—91 
nil — §—14 
4 — 71-75 
3 m: 11—21 -i 
% | — i-i 
7 824.* 1—1} 
4\ om 100—103 
5 = 14-2 
5 — 2—5 
4} А 94—97 
22 f y Aa У. EH 
4h | 47* 5—5 
4 — 88—93 
4 87^ 68—70 -8 
4 47* 89 —91 
4 — 52—55 -1 
4 — 102—105 
1 — 81—84 
21 217 45—47 —1 
4 | — | 102—105 
5 by" 115—118 
5 57* 113—116 
b 59% |118—116 
4 1144 14-1} 
4 — 0—7 
4 — 83—85 
nil — 2—4 
nil — 3—6 
1 X" 89—40 -1 
84 | 317* | 86—89 
8} | 3]14* | 75—80 
84 34%* 71—76 
nil — 11—12 
0 „уды 124—179 
4 i5" 79—83 
nil — 10—20 -10 
8 — 48—53 
5 — 55—58 
4 — 104—107 
5 TF 1—1 
5 5%* 92—31 +A 
43 41 ы 04—935 
" 414" 94 97 
= — 1—93 
б 07* 51—61 -i 
5 Ae 100—103 
4} 417 * 76—61 
5 -- 41—4} 


МАМЕ. 


Dublin United Trams Co. ......... 
Dö. 02 EE КУ дура рүн т osi vl 
Hastings & District E. Tr. Co. Db. 
I. of Thanet E, Tr. & L. Co. VS Pf... 
Do. 4% Deb. TER 
Lanes. Un. Trs., Pr. Lien Db. 
London Street Tramways Co... ze 
London United Trs., Ld., Cin. - o 
Do. 4% 181 Mort. Deb. Red ......... 
Manx Electric R. Co., 54% Cu. Pf.... 
Do. 44% 1st Mort. Deb. Red 
Metropolitan Elec. ‘rams, Ltd., Def.. 
Do. - BX Ойл Pref, usen 
Do. 44% Deb. Stk. Red.. 
National Elec. Construction Co. Ltd. 
New General Tr. Co., 6% Cm. Pf... 
North Metropolitan Trams Co... 
Do. 34% Mort. Deb. ....... 
Potteries Electric S patr Co. Ltd. 


Do. 5% Cum, Pref. . TUA 

Do. 44% Deb. Red . КАК 
Provincial l'ramways Co. Ltd. 

Do. 6Y Ciny Pra. иена» нна 


South Met. Elec. Trams & Ltg.Co.L«. 

6% Cin. Pf. (fully paid)... ............ 

Du. qr Deb, ROU issoria securis nuoc 

Sunderland Dst. E.Trs.1st Mt. Db. Rad. 

Yorkshire (West Riding) Elec. Trams 

Do; 67% Cun. PreL 2..6... РРА 
Do. 44 Ist Deb. Red ........ 


TELEGRAPH AND TELEPHONE 


Ап :10-А шегісап асад Со. Lt4. 
Do. 6% Pref. Ord. .. .... 
Do. Def. Ord. 

Commercial Cable Co., 47 Deb. Red . 

Direct Spanish Telegraph Co. Ltd. 
Do. 10% Cum. Pref. ........ 
Do. 445% Debs. ...... 

Direct United States Cable ‘Co. Ltd. 

Direct West India Cable Co. Lta., 

447 Reg. Debs. Red .. 

Eastern & S. African Lid. ‚45 Mt. De b. 
Do. do. (Mauritius Sul.) 

fastern Ext. Australasia & China . 
Do. 4% Mort. Deb. Perp. .......... 

Eastern Telegraph Со. ................... 
Do. 84% Рге!........................... 
Do. 47 Mort. Deb. . 

G. N. Tel. Co. (С openhagen) .. sid 

Indo-European Telezraph Co. Ltd.. 

Marconi Wireless Telegraph Co. Ltd. 

National Telephone Co., Ltd., Pret... 
Do. Deferred КҮГЕ? 
Юн. 6% Cum. 1st Pref. ............. 
Г. 6X Сиш; 2nd Pref. 4. eeu 
Do. 5€ M PIE. atx: iasa 
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SUMMARY 


THE London Chamber of Commerce, other Cham- 
bers of Commerce throughout the country, and the 
electrical power companies—especially the group in 
the Newcastle district—are actively engaged in a cam- 
paign against the imposition of the regulations issued 
in draft by the. Home Office. The matter is dealt with 
in an Editorial Note. (Page 464.) 


THE Lackawana Steel Company, of Canada, have 
recently taken a supply of electrical energy from the 
60,000 volt distribution system of the Ontario Power 
Company, of Niagara Falls. The supply is to supple- 
ment that from an existing blast-furnace gas plant 
belonging to the steel works. The arrangement of 
sub-stations and the distribution system is described. 
(Page 466.) 

А RECENT patent taken out by C. E. GILBERT 
describes a flame arc lamp in which a number of 
carbons are arranged in a parallel group on both posi- 
tive and negative sides. Only one pair of carbons 
burn at the same time, however. (Page 468.) 


THE ordinary general meeting of Messrs. Dick, Kerr 
& Co. was held on Tuesday, when the report and ac- 
counts were adopted without discussion. Mr. JoHN 
KERR, the chairman, who presided, attributed the re- 
dueed profits mainly to the continuation of keen com- 
petition, and the conditions of the copper market. 
He considered the Board of Trade returns were some- 
what fallacious in showing such prosperous conditions 
generally in Great Britain, for the margin of profit in 
the electrical industry was much less now than it was 
several years ago, when the Board of Trade returns 
showed less prosperous conditions. The net profits 
for the year amounted to £80,475, or £5,878 less than 
those for the previous twelve months. (Page 468.) 


A SERIES of tests on soldering fluxes carried out by 
HERR AporLrF LiPPMANN show that patent fluxes and 
even resin itself contain acid, but that’ this is not 
necessarily injurious. In testing the mechanical and 
electrical properties of soldered joints, he demonstrates 
that no reliance can be placed on the test of & twisted 
joint to prove the efficacy of the soldering, as un- 
soldered joints may possess higher tensile strength and 
conductance than the wire itself. In his tests to 
ascertain the efficacy of the flux he soldered a wire into 
a socket into which it fitted loosely, and at the bottom 
of which an asbestos disc was placed so that the joint 
was made at the sides only. The joint was then tested 
for tensile strength in a testing machine. (Page 468.) 


AN unusual form of inclined electric lift has been 
installed recently in an hotel in St. Moritz, in which 
the car always hangs vertically, although the inclina- 
tion of the track upon which the trolleys run is vari- 
able. Push-button control is employed. (Page 471.) 

C 
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A UNIQUE example of a power-house constructed in 


the interior of a reinforced concrete dam has recently 
been built in Madison, U.S.A. The dam is simply a 
hollow shell, and the interior is lighted by means of 
windows facing down stream. Natural ventilation is 
provided, and the generators when working furnish 
sufficient heat to remove all traces of dampness. (Page 
472. 

Tae cable ship Guardian, built for the Cex- 
TRAL and SOUTH AMERICAN TELEGRAPH COMPANY 
on the Tyne, has now been fully equipped, 
and has passed her steam trials satisfactorily. One 
novel point in her equipment is that her larger cable- 
tanks are provided with a division wall, which divides 
them into two concentric parts. The equipment of the 
vessel shows that great care has been taken in all 
details to render her suitable for continuous service in 
tropical latitudes. (Page 473.) 

A vERY compactly arranged electrically-driven centri- 
fugal pump has recently been supplied by Messrs. 
MATHER & Piatt, Ltd., to Felling Colliery, near New- 
castle. Although primarily intended for use as a sinking 
pump with the spindle vertical, it will be employed 
after completion of the shaft in a horizontal position. 
(Page 476.) 

WE are able this week to give illustrated particulars 
of the De Forest wireless telephone outfits which are 
in use in the United States navy. The source of the 
oscillations is a low-potential arc, and the transmitting 
microphone is placed in the earth lead. The ‘‘ aud- 
ion '' responder is used in the receiving apparatus in 
combination with an ordinary telephone receiver. 
(Page 477.) 

SoME interesting examples of the possibilities of elec- 
trical heating are given in a Paper recently read before 
the National Electrie Light Association at Washington. 
Various figures are presented which show that elec- 
tricity at ordinary lighting rates may find quite a con- 
siderable field for special purposes. (Page 479.) 

A PAPER giving valuable quantitative data and cri- 
tical observations on the Poulsen arc, as used for gen- 
erating high-frequency oscillations for radio-telegraphy, 
was read by Prof. FLEMING at the last meeting of the 
Physical Society. The paper is given in full in this 
issue. (Page 480.) “ 

UwpER  ''Electrochemistry | and . Electrometal- 
lurgy’’ three patents of H. W. Las for electric 
smelting of magnetic concentrates and other forms of 
finely divided iron oxide are commented on. The 
quantitative deposition of certain metals upon a tin 
cathode is referred to, and also a French patent for 
producing black diamonds. The important question 
of the possibility of replacing copper conductors by 
aluminium is also discussed. (Page 483.) 

Охрев '' Electrical Science " appears an account of 
recent, experiments on fthe effect of heating carbon 
under great pressures, and a note on '' N-rays.’ Among 
the Papers abstracted in the Continental section, Eick- 
hoff points out how to improve resonance by avoiding 
surface discharges in the condenser circuits, and 
Tereschin and Georgiewski explain away the apparent 
charging of the human body by muscular action. (Page 
484.) 

AN Engineering and Machinery Exhibition, held at 
Olympia (London), was opened by SIR ALEXANDER KEN- 
NEDY on Thursday. Speeches were made by Sir 
ALEXANDER KENNEDY, SIR Horace Tozer (Agent- 
General for Queensland), Mr. T. Hurry Ricues (Presi- 
dent of the Institution of Mechanical Engineers), and 
Prof. J. A. Ewine (Director of Naval Education). *The 
chief feature of the exhibition is the fine collection of 
machine tools, a number of which are electrically 
driven, but there are other classes of exhibits which will 
also interest the electrical engineer. (Page 485.) 

THE new patents published last Thursday by the 
Patent Office include a specification by the PRITISH 


Тномѕох-Нооѕтох Co., descriptive of а type of oil 
switch which cannot be held ** on " by hand so long as 
the trip magnet is energised. Another specification by 
the same firm reveals a system of single-phase electric 
traction which makes use of polyphase induction 
motors. R. P. Myers is the author of a specification 
relating to are lamps, in which the control is by means 
of a thermal strip; and bE Forrest, in a new specifica- 
tion, «lescribes a type of gaseous oscillation detector for 
use in wireless telegraphy. A specification by C. E. 
GILBERT On flame arc lamps is printed in full on page 
468. The Вкітіѕн WESTINGHOUSE Co. apply for leave 
to amend a specification by BREMER relating to flame 
are lamps. During the week two patents of electrical 
interest expire after a life of fourteen years. (Page 
492.) 

LocaL Nores, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
Notes, Companies’? Meetings and Reports, and our 
Stock and Share List will be found on pages 493-498. 


SINCE the publieation of the Editorial Note last week 
on the subject of the Draft Home Office Regulations, 
the objections raised against these have increased in 
number, and the movement against them is now wide- 
spread. The London Chamber of Commerce had 
already taken the matter up, and is being supported 
by the other Chambers of Commerce throughout the 
country. Last Thursday the following circular letter 
was seut out by the London Chamber to all the 
members of the Manufacturers’ Section. 


DrAR Sirns,—l am desired by the chairman of the Manutac- 
turers’ Section to call your attention to certain dratt regulations 
ргороѕеа to pe made by the Secretary of tate tor tne Home 
Department, in pursuance of Section VY of the factory апа 
Workshops Act, 1901, tor the generation, transformation, dıs- 
tribution and use ot electrical energy on all premises under tne 
ractory Act, and all pressures above 150 volts continuous and бә 
volts alternating. 

The Electricai Section of this Chamber has advised that 
these regufations, if sanctioned in their present form, will tena 
to restrict the use of electricity in factories. As the majority 
of power users in this country are using electricity under Board 
of Lrade regulations, it seems quite unnecessary tor the Home 
Oflice, which has little experience in this particular industry, 
to impose more stringent regulations. 

‘The regulations in question are being considered in detail by 
a special committee, in order that formal objections may be 
lodged and that those objecting may be heard in support thereor. 
These objections, according to a notice by the Home Otlice, 
mvst be made to that department by the 25га inst., and in the 
case of the Electrical Section the time for sending them has 
been, by special request, extended until the end of October. 

Manufacturers using electrical power in their factories have 
a special interest in the matter, however, and it will strengthen 
the hands of the Chamber in bringing about a reasonable modi- 
fication of the regulations if you will, on receipt of this letter, 
write to the Home Ottice independently on behalf of your firm, 
stating that, as you will probably have objections to urge 
against the proposed regulations, which cannot be formulated 
by the 25rd inst., you will be obliged if an extension of time 
may be allowed for this purpose. 

1 may add that further information will be sent you later 
from this oflice, on which you may act if you deem fit, but the 
main points of objection suggested for your consideration by 
the Electrical Section are :— 

1. That any regulations issued by the Home Ottice should be 
on the lines of the existing Board of Trade Regulations, so that 
manufacturers may not be working under two different sets of 
regulations. А 

2. That the regulations should be restricted in number as far 
as possible. 

5. That there should be a right of appeal on the administra- 
tion of the regulations from the local inspector. 

4. That an extended period should be given to allow existing 
wcrk, and work in progress, to be brought within the require- 
ments. 

Somewhat similar objections were made to the first draft of 
the regulations by the Manufacturers’ Section of this Chamber. 

Yours faithfully, 
Kenric B. Murray, 
Secretary. 

P.S.—Should you adopt the above suggestion, please 
address The Under-Secretary of State, Home Осе, Whitehall, 
S.W. 


— — HÀ O 5—— — ——— —À 
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In addition. tc the activity of the Chamb: rs of Com- 
merce, the electric power companies—especially the 
strong group in the Newcastle distriet-—have taken up 
the matter energetically, and are approaching the large 
works im their neighbourhood, all of which, if they are 
not already interested in electric driving. will be sooner 
or later. The engineer who asks for guidance in our 
correspondence columns this week, should not only put 
himself in. communication with the London Chamber 
of Commerce, and send in his own objections indepen- 
dently to the Home Office, but he should also see the 
local electric power company, even if his works are 
generating their own current, for simultaneous action 
from several centres of disturbance is best calculated to 
have an effect on a Government department. The 
matter is one of extreme importance to the electrical 
industry, for the issue of the proposed Regulations will 
have an enormous retarding effect on the application 
of electricity to all industrial purposes. 


—— lll ———— 


ELECTRICAL engineers in the neighbourhood of 
Lendon and those from the provinces, if they are 
visiting the Metropolis during the next three weeks, 
should not fail to visit the Engineering and Machinery 
Exhibition which is now being held at '' Olympia.” 
Although the purely electrical engineering exhibits are 
in the minority, there is much to be seen that will 
interest our readers. In exhibitions such as this, one 
does not look for startling novelties, but the visitor 
who makes a careful inspection of all that there is 
to see will be able to learn of numbers of improve- 
ments and advances in matters of detail—and as close 
an attention to detail as to the main lines of design 
is the key to all good engineering work. The machine 
tools, whieh form the chief feature of the exhibition, 
afford a striking proof of this, but we cannot but ex- 
press some disappointment at the sharp line that 
divides the mechanical and electrical engineer in the 
design of the majority of these. In some of the 
machines, it is true, the motor-drive has clearly oecu- 
ped the attention of the designer, but one is surprised 
to see several of the largest tools in which the motor 
is absolutely independent, and in which the designer 
has not paused to consider that advantageous modifica- 
tions and simplifications in the machine itself and 
its gear may be introduced by making a variable speed 
motor an inherent part of the machine. Present prac- 
tice is too frequently represented by the use of a high- 
speed motor belted to the pulley of the machine, and 
controlled simply by an ordinary starting-switch and 
main switch ; whereas the higher cost of a slower-speed 
motor, designed for variable speed and connected to 
a field regulating switch, would in nine cases out of 
ten, where large machines requiring individual drive 
are in question, be far more than eompensated by the 
saving in running costs, and in scme cases a consider- 
able saving could also be effected in the cost of the 
machine itself by the omission of at least a part of 
the costly and inefficient back-gear. We do not put 
forward the variable speed motor as a panacea to 
be used indiscriminately in every workshop, but there 
is no doubt that its claims have not yet been suff 


ciently recognised by the maker and user of machine 
tools 


WHILE the introduction of blast-furnace gases for 
electric power distribution is going on at an extremely 
slow rate in this country, it is interesting to hear of a 
steel works which has got so far as adopting it on a 
large scale, and then extending the electrical installa- 
tion on a still more economical system. In the steel 
works in Canada where this has taken place, the con- 
ditions are, needless to say, of a special nature, for in 
general the blast-furnace gas power-house has given 
good economical results, and in ordinary circumstances 
it has been well adapted in every way to the require- 
ments of the case. At the West Seneca works of the 
Lackawanna Steel Company, however, power from 
Niagara Falls was available at a cheap price, and not 
the least interesting feature of the plant is the high 
pressure—60,000 volts—at which it is transmitted. In 
addition to this, considerable extensions were needed 
which, would have necessitated the remodelling-of the 
existing station and distributing system to enable higher 
voltages to be used, and further the demand for power 
was exceeding that which the existing supply of blast- 
furnace gas could furnish. The present plant is still 
used at times of peak load, and this consideration has 
also occasioned a departure from usual substation 
practice. In order that the local generating plant 
should work well in parallel with the external 
supply, it was desired that the voltage of the latter 
should drop sharply at the higher loads to a value 
below that of the gas-driven plant. If rotary con- 
verters had been employed, the point of intersection 
of the voltage characteristics of the two plants would 
have been too gradual for the purpose in view, and 
therefore synchronous motor-generators were chosen 
so that the voltage drop could be made very deeided 
above a certain load. The use of these machines had 
also the advantage of improving the power factor of the 
load to be supplied by the transmission lines, whieh was 
also of importance in deciding the system to be 
adopted. The description of the details of the arrange- 
ments at the steel works will be read with interest by 
all engineers engaged on the consideration of power 
distribution problems, although 60,000-volt substations 
must be regarded as outside the realm of practical 
politics in England. 


New Metallic Filament Lamps.—We are informed that the 
Electrical Co., of Charing Cross Road, are now introducing an 
entirely new metallic filament lamp, giving 50-60 candle-powe: 
on circuits of 100 to 130 volts, with an etticiency of 1 watt pei 
candle. As the filaments are somewhat fragile, the lamps can 
only be used in a vertical position, and some care is necessary 
in handling them. The average life is given as 800-1,000 
hours, with practically no depreciation in candle-power during 
the whole of this period, and in size and shape they are similar 
to ordinary 16 candle-power carbon filament lamps. The com- 
pany do not advise these lamps being run in series at present, 
but recommend parallel running only. The lamps are listed at 
4s. each, and if delivered in batches of 25 in the original 
cases, lamps broken in transit will be replaced. A stock is held 
both in London and Manchester. Parcels containing 10 sample 
lamps are being distributed free to the trade. 


Electric Railways in Austria. А new  electrically-worked 
narrow-gauge mountain railway is to be constructed on tha Ciros 
Glockner, and Redlich and Berger, Vienna, have been instructed 
by the Minister for State Railways in Austria to make the 
necessary surveys. ; 
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EXTENSIONS AT A CANADIAN STEEL WORKS 


N a recent issue of The Electric Journal of Pittsburg (U.S.A.), 

Mr. John C. Parker gives some particulars of the use of elec- 
trical energy, transmitted from Niagara, at the West Seneca works 
of the Lackawanna Steel Co. At these works electrical energy 
1s used for many oí the incidental processes. Owing to the 
large size of the gas engines, and the extent of the installation, 
considerable attention was attracted to the equipment for 
utilising blast-furnace gases for the generation of power. This 
yas-engine plant was installed for the purpose of operating 
motors at various points in the works, these being used for 
large cranes, gantries, unloaders, conveyors, &c., for the opera- 
tion of a trolley system, and for the operation of roll tables 
in the mills. The load is of a decidedly fluctuating character 
on account of the frequent starts and stops, and the concen- 
trated character of the loading. The load factor, however, is 
very good as compared with that of a railway or lighting plant. 

The utilisation of the blast-furnace gases necessitated the 
concentration of the power-generating equipment at one point, 
so that, with the extension of the plant, considerable losses 
have become inevitable in transmitting the power at the present 
low voltages of 250 volts direct-current and 440 volts alternat- 
ing-current. To adopt a distributed generating system would 
involve the abandonment of the gas engine as a prime mover. 
Un the other hand, if the centralised system were to be re- 
tained, extensive and more or less satisfactory step-up appa- 
ratus would be necessary to cut down the losses in the alternat- 
ing-current network, entailing a re-modelling of the cable 
system to accommodate the higher voltage. 

As the steel works have grown, the demand for power has 
exceeded the present supply of blast-furnace gas, so that exten- 
sion of the local generating plant would have involved the use 
of coal, which would have been out of the question in compari- 
son with Niagara Falls power. Some advantage obtains from 
the fact that the capacity of the Ontario Power Company’s 
generating plant is very large in comparison with the normal 
demands of any individual customer. This gives assurance 
against interruption due to disabled generating apparatus and 
permits the occasional carrying of a great excess over the 
ordinary loads. An appreciation of these facts has led the 
Lackawanna Steel Co. to contract with the Niagara, Lockport 
and Ontario Power Co. for electrical power, transmitted 
trom the plant of the Ontario Power Co. at Niagara Falls, 
Ontario. 

The new electrical equipment, in general, consists of four 
stations: the substation, containing transformers which step 
the energy from 60,000 volts to 2,200 volts; and three-feeder 
stations, which receive the energy at 2,200 volts at as many 
different points in the works and there convert it to 440 volts 
alternating-current and 250 volts direct-current. 

60,000 Volt Substation.—Power enters the substation at 
60,000 volts through disconnecting switches, which may Бе 
operated from a balcony on the front of the station building; 
thence, passing inward through oil-circuit breakers and series 
transformers, it 1s delivered to the station bus bars, which 
form a loop immediately under the ceiling. These bus bars are 
of one-fourth inch copper tubing, supported by standard 
60,000-volt line insulators. In the oil switch-room a cross con- 
nection is provided, so that power may be delivered to either 
side of the loop from either incoming line. The high-voltage 
bus bars are sectionalised by inverted knife switches hung from 
the roof, so that each bank of three transformers may be iso- 


lated for changes in the bus-bar system, or for cleaning insu- 


lators, if desired. 

Transformers.—From  60,000-volt bus bars current passes 
through fused circuit breakers—which act as an auxiliary and 
selective protection to the various transformer banks, and 
thence in at the top of the transformers. The transformers 
are arranged in two rows of six each, and are of 1,000 kw. 
capacity at normal loads and of the oil-insulated, water-cooled 
type. Of the ultimate twelve transformers, six only have been 
installed at present, making two banks with a seventh or spare 
transformer with means for connecting it into the place of any 
of the six. The secondaries are wound for 2,500 volts with 
intermediate taps down to 2,200 volts, and are delta-connected, 
the primaries being star-connected, and having the neutral 
formed by internally grounding one end of each winding to 
the transformer case, which is in metallic contact with a pair 
of rails embedded in the building foundations, as well as with 
tne water and oil-pipe systems. The transformers rest on 
l-beams bolied to these rails, and can, by the insertion of steel 


rollers, be skidded off the I-beams to a small transfer car, 
which runs on tracks in the middle of the transformer room. 
Two spare transformer-stands are provided in a room at the 
rear-end of the station, in which transformer cases may be 
assembled, oil dried and tests run. This room is served by a 
15-ton chainblock hoist, supported by a 24 in. transverse I-beam 
immediately under the roof. This arrangement obviates the 
need for a crane in the building with its attendant objection- 
able features. The transfer truck may be run out on rails at 
the rear-end of the building, and the transformer lifted by 
means of a railroad yard crane on to the trucks of the works 
railway, so that any part of the transformer may be carried 
to the machine shop, or elsewhere, for repairs. 

Transformer Compartments.—Careful investigation proved 
that it would be practicable to instal the transformers without 
isolating barriers; in fact, that such provisions are not only 
unnecessary, but are positively objectionable, because they in- 
volve complications in construction and prevent the greatest 
accessibility. Accordingly, the transformers have been placed 
with no barriers, and with only sutticient space between them 
to allow proper electrical clearances and safe accessibility fcr 
inspection. 

Transformer Oil Systems.—A similar investigation has led to 
the abandonment of the more complicated fire-quenching and 
oil-emptying systems, which have been quite commonly em- 
ployed of late. The recorded facts in regard to transformer 
difficulties seem to bear out the theory that transformers are 
about as good a fire risk as can be had when placed in a build- 
ing of fire-resisting construction and containing no large quan- 
tity of combustibles. The small quantity of air in the trans- 
former cases and the difficulty of igniting insulating oil renders 
impossible the development of any high pressures, and improb- 
able the ignition of oil vapours. Of course, a protracted short- 
circuit occurring simultaneously with non-operation of the fused- 
circuit breakers and of the oil circuit breakers, would result in 
the building up of internal pressure, due to the boiling of the 
oil, a condition which is very unlikely. To guard against any 
possible difficulty from such excessive internal pressure, the 
transformer cases have been vented at the top by 2j in. pipes 
leading both to the roof and to the sewer system, and each 
vent is provided with a check valve for the exclusion of mois- 
ture, as well as for the prevention of the communication of 
difficulties from transformer to transformer. This system gives 
all desirable safety and prevents the liability to accident due 
to the excessively complicated systems of piping involved in 
sewer drains and flushing connections. 

In recognition of the desirability of being able to periodically 
cleanse and dry the oil used in the transformers, and at the 
same time to empty and re-fill transformer cases rapidlv in the 
event of accident, a system has been adopted which combines 
gravity emptying and gravity” filling with a filtration and 
drying of the oil in passage from the submerged storage tank 
for impure oil. Entirely separate lines of piping are carried 
through a central trench in the building for the purpose of 
carrying oil to and from the transformers, so as to prevent the 
trapping of impure oil which would be washed back by the 
clean oil in re-filling if a single line were used. The filling 
and emptying pipes are 24 in. in diameter, and of short run, 
so that the gravity head can fill a transformer tank in a very 
short time, much shorter than could be attained with any 
reasonably small pump, acting directly. —— 

2,500-Volt Wiring and Bus Bars.—Current passes through 
cambric-insulated cables from the transformer secondaries along 
ihe transformer room walls into the switchboard room, and 
through oil-circuit breakers to the station bus bars. The station 
bus bars are at present a simple straight run of $x Jin. copper 
straps, supported on 5,000-volt line insulators by studs fastened 
into the wall. It is expected that the excellence of the insula- 
tion will obviate the necessity of a parallel bus, but provision 
is being made at the present time for extending the present 
bus all the way round the switchboard room to form a ring, 
divided into sections by knife switches, thus segregating the 
various feeders and transformer taps. The present four feeders 
supplying the Steel Company’s plant will be taken out through 
oil-circuit breakers to 500.000-ст. three-phase 2,500-volt cables 
and thence through an underground conduit system to the 
various feeder stations. 

The Distributing System.—All secondary current delivered 
to the Steel Company’s plant from the substation will be trans- 
mitted to feeder station No. 2, although it is believed that ulti- 


SEPT. 26, 1907. 


ELECTRICAL ENGINEERING 


467 


mately feeders will be segregated and run to the various centres 
ої activity, their outer ends being connected. to form a ring 
system for the improvement of the load factor on the feeders. 
Perhaps no part of the installation has been a matter of so 
careful and anxious thought as this distribution system. The 
conditions of mechanical operation in the plant are so extremely 
severe as to render it impossible to do anything in the way of 
cutting fine the design of the duct system. After numerous 
studies had been made the engineers of both companies finally 
settled upon a standard construction for the Lackawanna Steel 
Co., which consists of a group of quadruplex tile ducts, carried 
on pile foundations by reinforced concrete arches of 30 ft. span. 
The arches are necessitated by the extremely light character 
of the soil found in most parts of the company's grounds, 
which requires extensive piling for almost all structures placed. 
Any of the more ordinary types of duct construction was pro- 
hibited by the liability to fracture, due to the inevitable and 
indiscriminate placing of heavy stacks of billets, rails, &c., 
and the running of the railroad tracks through all parts of the 
works. . 

The cable sections have been calculated to meet three condi- 
tions; first, when all are in commission and carrying normal 
load the cables should develop the minimum annual cost for 
power distribution; second, when one-half of the cables are out 
of commission for repair, or change, or on account of accident, 
the voltage drop must not be too large for the operation of the 
synchronous apparatus, or for regulation; third, under these 
conditions of double normal overload on each cable, over- 
heating of the cables shall not result. ‘These, of course, are the 
conditions ordinarily obtaining in such work: As the distance 
of the transmission is short and the secondary voltage reason- 
ably high, meeting the first condition has fulfilled the other two. 

The secondary voltage for the plant was determined by a 
comparison of the economies resulting from the voltage selected 
and double this voltage. The annual cost of distribution is so 
low with the conditions chosen that the superior economy re- 
sulting from the higher voltage is very small, and although 
switching apparatus could be a little lighter with higher poten- 
tials, operative safety is felt to be sufficiently increased with 
the voltage chosen to warrant even a considerable sacrifice for 
the sake of insuring continuity in operation and safety to the 
operatives. 

The Feeder Stations.—A detailed description of the feeder 
stations is scarcely warranted, as they involve nothing unusual. 
No. 1 feeder station consists of an installation of one bank of 
2,200- to 440-volt 375-k.v.a. oil-insulated, self-cooled transformers 
connected in double delta, together with two 1,000-kw. and one 
500-kw.- synchronous motor generator sets for conversion from 
2,200-volts alternating-current to 250-volts direct-current. These 
machines are all installed in the power-house of the Lackawanna 
Steel Co., and feed into the present extensive switchboard. This 
station is fed from feeder-station No. 2 by means of three- 
phase cables, No. 4-0 per conductor. | 

Feeder-station No. 2 receives all the energy delivered from 
the substation and distributes it by means of non-automatic 
oil switches to feeder stations Nos. 1 and 3. It has an equip- 
ment consisting of a bank of double delta 2,200- to 440-volt oil- 
insulated, self-cooled transformers, and two 500-kw. synchron- 
ous motor generator sets. Provision is made for a second bank 
of transformers. The equipment at feeder-station No. 3, which 
is connected to station No. 2 by means of duplicate overhead 
feeders, is similar to that of No. 2 feeder station, except that 
there is only one motor generator set, and that the present 
transformer bank consists of 100-k.v.a. transformers. 

Method of Improving the Power Factor.—The present direct- 
current load at the steel works is much in excess of the alter- 
nating-current load, and the plant load-factor is very good. 
The alternating-current power factor, however, is not very high, 
as the equipment consists of relatively small induction motors, 
many of them running at only fractional loads most of the time 
and starting frequently. As the purchaser of power wishes to 
keep it up to as nearly unity power factor as possible, both for 
economy in his own conductors and in view of the conditions 
of purchase, some form of synchronous apparatus was desired 
to compensate for the lagging alternating-current load. Three 
methods were sugyested : first, the installation of a synchronous 
condenser; second, the use of rotary converters; third, the use 
of synchronous motor generator sets. 

Had the first scheme been adopted it would have necessitated 
the building of a machine with very special characteristics, and 
the installation of a special switchboard to take care of it, the 
use of valuable room, and, moreover, the very large and un- 
necessary expense of building a machine specifically for this 
purpose. 

Equalising the Load.—4As it is desired that the demand for 
power from the Ontario Power Co.'s generating plant shall be 


free from peaks, the Lackawanna Steel Co. will operate part 
of its present equipment in parallel with the transmission line. 
For this reason, as well as for the equalisation of loads on 
the various machines, it was desired that the voltage of the 
converting apparatus should be above the voltage of the 
original plant of the Lackawanna Steel Co. up to a point repre- 
senting normal load on the former machines, and that the 
voltage should then drop to a value below that, of the old 
plant, that is, the regulation of the new installation should be 
purposely made rather poor above a certain value of load. 
Below this point the Niagara transmission will tend to take 
all of the load, but no additional load above this point. 

If rotaries were used giving a continuous drop of voltage 
from no-load, the voltage characteristic of the new plant could 
be made to intersect the more nearly flat voltage characteristic 
of the present equipment, but such an intersection would be 
‘‘long” and liable to large displacement due to the variations 
in the voltage of the transmission line, or of the machines 
which might be run for the purpose of flattening the peaks. 
Moreover, such an arrangement would not tend to prevent ex- 
cessive overload of the individual converters in the immediate 
vicinity of a concentrated load and would give obviously bad 
voltage characteristics on the system as a whole. These con- 
siderations led to the selection of the synchronous motor 
equipment. 


CORRESPONDENCE 
THE DRAFT HOME OFFICE REGULATIONS. 
To the Editor of ELECTRICAL ENGINEERING. 


Sir,—With the remarks contained in your Leader 
of this week, many, no doubt, will be quite in accord 
and fully agree that some joint action should be taken 
by those interested in the proposed regulations to pro- 
test against their adoption. Whilst every electrical 
engineer and every consumer desires that in the appli- 
cation and use of electrical energy all reasonable pre- 
cautions should be taken against risk of accidents, 
either to life or property, care must be taken that the 
industry is not hampered in any way by means of the 
numerous rules and regulations which Government 
officials seem desirous to force upon it, and I certainly 
feel that in the present instance the adoption of the 
proposed regulations will do as much—if not more— 
harm as good. | 

The position of the employer to his employé is, owing 
to the recent Workmen's Compensation Acts, consider- 
ably different to what it was some time ago, and all 
employers have now a very live interest in seeing that 
their men are not subjected to undue risk, and in most 
factories rules have been made which, if carried out, 
reduce the risk of injury to very small proportions. 

Though there is nothing in the draft regulations re- 
cently issued so absurd as was contained in the draft 
regulations brought out in 1904—-particularly that 
brilhant idea that all lamp holders should be earthed 
—it certainly has not been shown that further regu- 
lations are required, and before any more rules are put 
into force justification should be proved. 

One great objection against the proposed regulations, 
apart from mere technical objections, is that it makes 
the factory inspector judge of what constitutes 
‘danger ” from an electrical standpoint, and it is here 
that trouble will be set up, as few factory inspectors 
have received sufficient technical training to enable 
them to justly criticise the work of a competent con- 
tracting or consulting engineer 

With reference to the form and manner in which 
the question of combined protest should be dealt with, 
no doubt you, sir, will be prepared to make suitable 
suggestions and arrangements, but if anvthing effective 
is to be done in this direction it must, of necessity, be 
done soon. 


Yours faithfully, 


Sept. 23, 1907. W. H. B. 


FLAME ARC LAMPS 
( ух of the new patents issued last Thursday was 


No. 24,576 of 1906 by C. E. G. Gilbert upon the 
The specifieation reads 


subject of flame arc lamps. 
as follows : — 


A converging carbon flame arc lamp having three or more 
carbons carried in one sliding carbon holder or slide opposed 
bv an equal number of carbons carried in the other holder or 
slide, so that they all feed downwards at the same time, the arc 
burning across one opposing pair of carbons for a short time— 
then striking across or changing to another pair.—-And a sliding 
carbon holder or slider making this possible having connected 
individual hold on each carbon, which, while having sufficient 
rigidity to guide straightly, allows such freedom to each carbon 
that it is practicable to feed carbons of ordinary commercial 
straightness, or accuracy, through definitely distanced guide 
holes set in a base plate or plate close above the arc as is 
commonly required in an ordinary flame arc lamp. 

I have used somewhat similar arrangements of two carbons in 
parallel in ordinary arc lamps, but as far as I am aware the 
above application of several carbons fitted in parallel to con- 
verging carbon flame arc lamps is entirely novel. Converging 
carbon enclosed arc lamps may also be made on this principle in 


order to obtain long hours of burning. The accompanying 
drawings show methods of carrying out the invention. 

‘4 is a slider or sliding carbon holder shown in Fig. 1, guided 
in any customary manner (as along the converging rods D) 
carrying several carbons. "This holder is shown with individual 
holders for each carbon, each individual holder being attached 
to the main holder, a certain amount of play being allowed at 
the point C, so that, even if the carbons ave not quite straight, 
they will pass freely through the holes Æ in the base, F. In 
Fig. 2 another possible arrangement is shown in which there are 
a number of carbons, G, and each carbon is guided down through 
a suitable tube or slide, the arc burning and changing as 
described above. 


The claims are as follows : — 


1. A converging carbon flame arc lamp, having three or more 
carbons carried in one sliding carbon holder or slide, opposed 
by an equal number of carbons carried in another sliding carbon 
holder or slide, so that they all feed downward at the same 
time. 

2. A carbon holder or slide such as described making it pos- 
sible to construct and use a lamp in accordance with the first 
claim. 


Electric Power Plant in India.--- According to 7ndian Engineer- 
inq, electric power plant has been erected for working the water- 
hoisting pumps at the Tara Devi station of the Kalka-Simla 
Railway. The question of the adoption of electric traction 
appears to have been dropped for the present. 

Transatlantic Wireless Telegraphy.—-Daily newspaper reports 
state that Mr. Marconi is now at Glace Bay. Nova Scotia. where 
it is said he intends to remain until wireless telegraphic com- 
munication with England is established on a commercial basis. 
He anticipates accomplishing this in three weeks. 
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DICK, KERR’S MEETING 


ЙЕ ordinary general meeting was held at Cannon Street 
Hotel on Tuesday, Mr. John Kerr, chairman of the com- 
pany, presiding. The chairman stated that although the net 
profit for the year amounted to £80,475, or a reduction of 
£5,878 compared with last year, а calm survey of the 
business situation, and taking the experience of other concerns 
somewhat similarly engaged in industry, would result in the 
shareholders rejoicing that the position had been so well main- 
tained. 14 was, perhaps, scarcely necessary for him to impress 
upon the shareholders that the directors, with the approval of the 
auditors, had taken, as usual, every care to charge fully against 
revenue for all contingencies. Since last year there had been 
little or no amelioration in competition, and although they were 
prepared to take part in the struggle, and to endeavour to hold 
their own, yet they deprecated the folly of ruinously cutting 


prices. Another element affecting the profits had been the great 
increase in the cost of raw materials. Electrolytic copper, ot 
which they purchased a large amount, had been not only high in 


price, but very fluctuating. In January last it was £115. in 
April £122, in June £106. and now, in September. it was £72 
per ton. As manufacturers they did not object to paying a 
reasonable price for copper, but it was the severe fluctuations 
that militated against them and made business most ditlicult. 

As they had now at the credit of the reserve account 
£216,C00 the directors had, after giving the subject the fullest 
consideration, decided to recommend that no addition this year 
be made to the reserves, but, instead, to increase the carry- 
forward by £23,063, making this item £79,140—being an amount 

ractically equal to last vear’s profits. The directors had always 
in view the safeguarding of the debenture holders and pre- 
ference share holders by keeping the funds well in hand. This 
conservative action was bound to strengthen in the end the 
position of the ordinary shareholder. Ву reason of the 
stringency in the Money Market, many schemes where much 
material would be required were in a state of suspended anima- 
tion. The great shrinkage in the capital values of all classes 
of securities had naturally caused a check on new enterprises. 
The enormous wastage of capital involved in the South African 
War, Russo-Japanese War, and the destruction of San Francisco 
all pointed to a restraint in speculative activity. The Board of 
Trade returns would give the impression that this country was 
enjoving a period of boundless prosperity. One or two favoured 
trades had certainly had a good time, as also some producers of 
raw material; but a careful study оѓ the true position would, 
he thought, satisfy most people that the margin of profit had 
been greatly reduced compared with many vears when the 
Board of Trade figures were of a more modest character. He 
concluded with expressing the directors' thanks to the manage- 
ment and the staff for the whole-hearted manner in which they 
had worked during an arduous twelve months. . 

The resolution for the adoption of the report and accounts was 
seconded by Mr. Claud T. Cavley (deputy-chairman), and was 
carried without discussion. The retiring directors, Mr. David 
C. Ellis and Mr. George Richardson, were re-elected. 


TESTS WITH SOLDERING FLUXES 


N an article by Herr Adolf Lippmann in a recent issue of 

the Elektrotechnische Zeitschrift attention is called to one of 
the new regulations of the Verband Deutscher Elektrotechniker, 
“No substances may be used for soldering which attack the 
metal," and to the official comment, ‘‘ Resin is a suitable flux, 
acid must on no account be employed." These recommenda- 
tions are probably the cause of the recent appearance of a num- 
ber of preparations for soldering, which claim to meet the above 
requirements by being completely free from acid. Herr Lipp- 
mann shows in his article, however, that, apart from the fact 
that good soldering is perhaps just due to the action of acids, 
a flux which shows a distinct acid reaction on litmus may yet 
contain much less acid than resin does. In considering the 
quantity of acid contained in a flux, the fact should, there- 
fore, not be overlooked that resins contain an appreciable 
quantity of acid. 

In order to produce a good joint by soldering, it is neces- 
sary that the solder should be made sufficiently liquid, and that 
the metallic surfaces should be perfectly clean and be protected 
from oxidation during the process of soldering. In discussing 
the question of the admissibility of acids, the statement can 
certainly be made that acids rather aid than hinder the pro- 
duction of a good connection by cleaning the metallic surfaces. 
Any objection that can be made to the presence of acid in а 
flux would seem, therefore, to apply not to action during the 
process of soldering, but to reactions that may possibly take 
place later. If the joint is carefully cleaned by washing ог 
boiling, there weuld appear to be no objection to using an acid 
as flux. The author's investigations have shown that soldering 
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preparations that are free from acid when delivered may yet 
cause the production of acid in use. 

In support of his contentions, he prepared a number of 
samples of copper by coating them with two different prepara- 
tions. The first. “Тїп,” which is stated to be free from 
acid, and the second, ''Fludor," which does not claim to be 
free from acid. Two sheets of electrolytic copper were care- 
fully cleaned, and, after being coated with the preparations, 
heated on a sheet of asbestos to the melting temperature of 
ordinarv soft solder and allowed to cool; two other sheets were 
prepared in the same way, but were not heated, and were kept 
sealed up for a week. After cooling down, the sheet treated 
with '' Tinol” showed thick layers of an intense green colour, 
probably due to compounds of copper and chlorine, and the 
sheet treated with '' Fludor" showed a brownish coating of sub- 
oxide of copper, and after eight davs a slight green coloration 
in parts. Тһе sheets that had not been heated up showed 
green coloration in the case of the one treated with “ Tinol," 
and no change in the case of the one treated with ‘ Fludor." 

Further tests with '' Tinol" gave different results, according 
to the length of.time the box containing it had been open. 

Since '''Tinol" consists mainly of glycerine and a solution of 
salammoniac and finely.divided solder, it seems that the 
formation of hydrochloric acid is possible. Solutions of ammo- 
nium chloride have the property of breaking up, giving off 
an:monia and leaving free hydrochloric acid in solution. This 
would explain the fact that tluxes that contain salammoniac in 
solution have a tendency to become acid, and this action would 
be most marked if the vessel in which they are contained i$ not 
suthciently air-tight to prevent the escape of the ammonia, which 
would recombine with the acid to form salammoniac again on 
cooling. 

The above expectation is borne out by analyses, made at the 
instance of the author, of resin, ** Tinol," and ‘‘ Fludor," which 
showed in each case the presence of organic acids and the 
absence of inorganic acids. After heating '''Tinol " to 100°, the 
presence of hvdrochloric acid was detected, but this change 
was not found in the case of ‘‘ Fludor." Fluxes containing only 
organic acids, and no inorganic acids, should always be pre- 
ferred. if injurious after-effects are to be excluded as far as 
possible, and many tests have shown that good results are 
obtainable with ''Fludor," which contains a considerable pro- 
pertion of organic acids. The weak organic acid performs its 
function at the time when it is required, viz., in the heat pro- 
duced by the soldering, but injurious after-effects need not be 
feared, since organic acids do not attack metals when cold. 

In a series of experiments described by the author, a number 
of copper plates were covered with resin, ** Fludor,” and ** Tinol," 
and a careful examination of the flux made after periods of as 
long as four days, in order to detect the presence of copper in 
it, if the plates had been attacked. In no case could copper 
be detected excepting in those tests in which the plates had 
been raised to high temperatures. In these cases the greatest 
action on the copper was shown by the resin. This proves that 
the regulations referred to at the beginning of this article and 
the otficial comment lead us into ditlieulties, as they do not 
permit the use of fluxes that attack the metal, and yet ex- 
presslv recommend the use of resin. Dr. Corsepius has pub- 
lished in Elektricitáit (No. 52, 1906) experiments to investigate 
the possibility of injurious actions taking place after completion 
of the „process of soldering. Manganin and nickelin wires were 
soldered together with '' Tinol" and loaded at a current density 
oi l'7 amp. per sq. mm. for about 1j months. No electrolytic 
action could be traced, but it is questionable whether the same 
result would not have been obtained with any other flux, such 
as hydrochloric acid or zinc chloride 

Mechanical tests of the tensile strength of joints may, if 
prcperly carried out, give an indication of the reliability of a 
flux. It is necessary to ensure that the joint under test is held 
together only by the solder and not in any other way. On this 
account tests on the usual forms of joints are not suited to give 
the required information, since most joints possess, even before 
soldering, a greater tensile strength than the wire alone, and 
the breakages take place outside the joint. If solid wires are 
soldered into sockets of slightlv larger diameter than that of 
the wires, then the application of a tensile stress will pull the 
soldered ends out by shearing the solder and leave clean sur- 
faces if the soldering was satisfactory. Tests of this nature 
were made by soldering wires of 4:52 mm. diameter into sockets, 
using ** Fludor" and “ Tinol.” The breaking loads were for 
Sample I. (Fludor) 350 kg., Sample II. (Fludor) 360 kg. 
Sample III. (Tinel) 325 kg., Sample 1V. (Tinol) 310 kg. 
Samples T. and 11. showed, after being pulled out. smooth and 
clean surfaces, but the ends soldered with *'' Tinol" had thick 
excrescences, to which a quantity of damp unused material 
adhered. Remnants of the * Tinol” had remained inside the 


Sccket, owing to the frothing-up that takes place when it is 
heated. 

This test also showed that soldering mixtures that contain 
the solder in the form of fine powder, do not adimit of universal 
application, and that they are more suitable for tinning surfaces 
than for sweating into sockets. 

A careful examination of the samples just referred to showed 
that their ends had become soldered to the bottom of the sockets, 
вэ that there had been, besides the shearing stress on the sides, 
a small tensile stress on the ends. New tests were made, in 
which round discs of asbestos, that just fitted into the sockets, 
were inserted, to prevent the ends of the wires from becoming 
soldered. After pulling out the wires by a testing machine, the 
meam diameter and length of the cylindrical sheared surfaces 
was measured. 

The figure obtained by multiplying the area of the sheared 
surfaces by the specific shearing strength of the material used 
for soidering was divided by the load recorded by the testing 
machine, and the fraction obtained used as a measure of the 
excellence of the joint. 


If 


d=the mean diameter of the sheared’ surface. 
l=the mean length of the sheared surface. 
A,=the specific shearing-strength of the solder, which was deter- 
mined by special tests. 
D d.l.m. К„ the calculated maximum possible load. 
Г. = ће actual load registered. 


Then the ‘‘ figure of merit ” for the joint is given by— 


К, was found to be 200 kg. per sq. cm. for a mixture of 
equal parts of lead and tin, and using this value the following 
results were obtained :— 


Р, { d 
No. Flux. Kg. Mm. Mm. 7 
1 ‘*Fludor” ... ... 350 16 4°47 0:779 
2 **'Tinolstab " s. 880 19 4°45 0715 
3 *''Lotan" .. 855 17 4°38 07759 
4 Zinc chloride .. 840 15 4:53 0:796 
5 Resin .. ie aaa, B20 18 4:41 0:642 
6 *"Fludor" ... ... 350 16 4:40 07791 
 **Tinol" e. 0. 840 16 4°40 0787 


The tests 6 and 7 were made after keeping the solder for 
30 seconds in the flame of a benzine soldering-lamp, after it 
had become fluid, but the author does not care to conclude 
from these tests alone that the small increase in the value 
of у is due to the greater application of heat. 

The article next deals with electrical tests on soldered joints. 

The solders that are usually employed in electrical work con- 
sist of equal parts of tin and lead with the frequent addition 
of bismuth. As this alloy has a specific resistance about 10 
times as great as that of copper, one might not expet a 
soldered joint to have a higher conductivity than an equal 
length of the unsoldered wire, but this is nevertheless generally 
the case, on account of the considerable increase of section at 
the joints, which is necessitated from considerations of me- 
chanical strength. Furthermore, the resistance of a soldered 
joint depends to a great extent on the nature of the joint. 
On account of the very different conductivities of copper and 
solder, it is not immaterial whether the bare wires actually 
touch or whether there is a layer of solder between them. 

A number of measurements of the electrical resistances of 
joints were made, using the double-bridge method. Each meas- 
urement was made at about 16° С. in a petroleum bath using 
currents, which did not cause a measurable rise of teniperature 
in the joints during the period of the expernnent. 

Measurements were taken with reversed currents to eliminate 
the effects of thermo-currents. 

The lengths of the joints measured ranged from 50 to 250 
mm., and could be adjusted correctly to within 02 mm. 

Three series of tests were made. 


SERIES I. 


Copper wire of 2:45 mm. diameter was cut into pieces 100 mm. 
long. and the following samples prepared with them :— 

Sample 0.--Wire uncut. 

Samples 1 and 2.— Wires put end to end and soldered. 

Samples 3 and 4.- -Wires cut obliquely and soldered. 

Samples 5 and 6.- Wires touching over a length of 5 mm. 

Sample 5 was held tightly in a vice during the soldering, in 
order to ensure contact between the copper surfaces. 

Sample 6 was soldered by embedding the ends of the wires 
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in chalk in such a manner that solder could run between the 
wires. Zn 

Samples 7 and 8.—Wires touching over a length of 10 mm. 
Sample 7 was treated like 5, and sample 8 like 6. | 

Fludor was used for soldering with the aid of a soldering 
iron. 

The current used for the tests was 5 amp. 

The results obtained were as follows :— 


Difference ` Difference 

Sample Resistance. from Sample Resistance from 
No. microhms. sample 0.) No.  microhms. ` sample 0. 
0 187:5 0 5 190:5 +29 
1 192 :8 + 5'3 6 191:1 48:6 
9 194:8 +7°3 7 178:9 +86 
3 199:8 +123 8 189°7 +22 
4 191:1 +36 


It is seen that with samples 1 to 4, in which the joints were 
made without increase of section, an increase of resistance 
resulted. The effect of the nature of the joint is clearly shown 
by 7 and 8. 

Series II. 

Similar joints were made with the same wire with the ends 
touching over a length of 10 mm., holding the wires together 
in a vice during the soldering, and using a soldering iron. 

The results are shown below, the length of the joint measured 
in each case being 50 mm. | 


Sample Resistance Difference from 
No. microhms. sample 0. 

0 Uncut wire 187:5 0 

1 “ Fiudor ” 175:0 -12:5 
2 «пої... 175:8 -11:7 
3 * Lötan ” 177:7 – 98 
4 Zine chloride... 176:9 – 10:6 
5 Stearin 178:4 - 91 
6 Resin 178°6 - 89 


In each case we note a decrease of resistance. The results 
do not admit of a reliable comparison between the various 
methods of soldering, owing to possible errors of observation 
of the order of 1 microhm. 


SERIES III. 


Determination.of the order of magnitude of the change of 
resistance caused by joints ordinarily used in practice. The 
resistance of a piece of wire 250 mm. long and of 3°57 mm. 
diameter was determined, and normal twisted joints and bound 
joints were made with this kind of wire. 

The resistances were measured before and after soldering. 


Sample Resistance Difference from 
No. microhms. sample 0. 
0 Unsoldered wire  ... ... 442 0 
la Bound joint unsoldered... 401:1 —411 
1B Bound joint soldered 3292 - 1130 
24 Twisted joint unsoldered. 366 0 - 16:2 
2B "Twisted joint soldered ... 348°5 —93°7 


The tests show that the requirement that a joint should on 
no account cause an increase of resistance is already satisfied 
by simply twisting the wires together. 

Another method of testing joints is to load them with heavy 
currents until the solder runs or the joint parts, remembering 
that the local heating at the joint will be to a certain extent 
dependent on the magnitude of the contact resistance. 

In order to determine the maximum current that joints can 
stand, that are held together solely by the solder, a number 
of joints were made by soldering wires together with over- 
laps of 5 and 10 mm. length. The soldered wires were inserted 
into a Bergman insulating-tube of 11 mm. bore, with a small 
compartment in the centre to hold the joint. 

The wires were kept in tension by indiarubber of 1:5 sq. mm. 
section, in order that separation might take place as soon as 
the solder commenced to run. 


PREPARATORY TEST. 


Joint with 10 mm. overlap soldered with Fludor. 

Load: 40 amp.=four times the current permissible for the 
section. 

Atter 50 minutes the indiarubber insulation of the cable began 
to be destroved. 

After 100 minutes the solder showed signs of melting, and the 
test was stopped. 


First SERIES ОЕ Tesrs. 


Joints with 5 mm. overlap were soldered with different 
materials, 


Load-—20 amp.=twice the permissible current. 

All the joints stood the load for 16 minutes, or eight times 
the possible overload (since fuses are supposed to blow after 
2 minutes’ load at twice the permissible current) without showing 
signs of melting. 


SECOND SERIES OF TESTS. 


Six joints with 5 mm. overlap made with Tinol and Fludor. 
Load—40 amp. until the solder melted. 


Sample Weight of Time of 
No. solder (grams). melting (secs.). 
1 Tinol, 50/50 ... 0:019 90 
2 Tinol, 50/50 ... 0:019 75 
3 Tinol stick 0:041 84 
4 Tinol stick 0:025 105 
5 Fludor paste ... 0:025 120 
6 Fludor solder 0:007 80 


The above joints were made by an experienced workman with 
extreme care. 

The following ones were made rapidly without taking par- 
ticular cate : 


THIRD SERIES OF TESTS. 
Load 56 amp. 


Sample Weight of Time of 
о. | solder (grams). melting (secs.). 
1 Acid and tin ... 0-081 69 
2 Resin and tin 0:042 74 . 
* 8 Tinol stick 0:043 19:5 
4 Tino  .. .. 0 035 66 
5 Fludor solder... О 074 90 
6 " "i 0:035 74 
7 » "CNET 0:065 188 
8 J TCI 0:055 89:5 
9 Fludor paste and tin ... 0:022 ..94 


The tests show that well-made joints can stand considerable 
overloads. 


Birmingham and District Electric Club.—The opening meeting 
of the session will take place at the Colonnade Hotel, New 
Street, on Saturday evening. September 28th, when a smoking 
concert will be held. 


Battersea Polytechnic.—The Battersea Polytechnic commenced 
its work for the present session with the re-opening of the 
secondary day schools on the 17th inst. The day college and 
day courses opened on Monday, September 23rd. Instruction 
is provided in mechanical and electrical engineering, and archi- 
tectural and constructional work. 


Victoria Falls Power Scheme.—We are informed that the Vic- 
toria Falls Power Co. have received advices that the electrical 
power stations at Germiston and Brakpan on the Rand purchased 
respectively from the General Electric Power Company, Ltd., 
and Rand Central Electric Works, Ltd., are now supplying power 
to their utmost capacity, and that it has been found necessary 
to enlarge the capacity of the Germiston station pending the 
erection of the new central generating station of 24,000 horse- 
power capacity, the machinery for which is in an advanced stage 
of construction. The Marquess of Winchester (president), Mr. 
H. Wilson Fox (vice-president), and Mr. Henry Eirchenough, 
C.M.G. (directors of the company), have recently paid visits to 
both the existing power stations, accompanied s Sir Charles 
Metcalfe, Bart., Mr. R. D. Mershon, of New York, and Mr. 
Arthur Wright, electrical engineers to the company, with the 
object of examining closely into the economical working of the 
two stations. The visiting directors express themselves as well 
satisfied with the prospects of the business. 


Electric Lighting in Portugal.—4A concession was granted in 
1906 to an Italian engineer for the lighting of Benguella, Catum- 
bella and Lobito, in the province of Angola, with electricity. 
The number of lamps for the respective towns were fixed at 
1,000, 500 and 100 for the first year, for which payment was 
to be made at the rate of 15,500 reis (£2 15s. 6d.) per lamp, 
the municipalities retaining the right to increase or decrease 
the number after the expiration of that period. 'The Vice- 
Consul at Benguella reports that a British syndicate has taken 
over the concession. The motive power is to be derived from 
the Catumbella, four miles above the town of that name. 
Loauda is at present badly lit by petroleum lamps, and the 
municipality are accordingly negotiating in Paris for a loan to 
cover the cost of an electrical installation. It is proposed to 
place the order for the necessary plant with a Paris firm of 
electrical engineers in the event of the loan being granted. The 
present primitive arrangements for lighting the town have been 
in existence since 1900, when the gas company suspended opera- 
tions in view of the unexpected rise in the price of coal, and 
the refusal of the municipality to allow a corresponding rise in 
the rates of payment stipulated in the contract. 
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AN ELECTRIC INCLINED LIFT 


HE accompanying illustrations show a somewhat 

novel form of electric lift which has been installed 
at one of the recently opened hotels at St. Moritz, in 
the Engadine. The hotel is built on the hillside over- 
looking the lake at St. Moritz-Dorf, and the lift, which 
partakes also of the nature of an inclined cable railway, 
is used for conveying passengers from the lower level 
to the main floor of the hotel. The car resembles that 
of an ordinary lift, but is mounted so as to always 
hang vertically, swinging on an axis supported by trol- 
leys running on elevated rails. As will be seen from 
the illustrations, the inclination of the rails is much 
steeper at the top than at the bottom. The rails are 
mounted on a light lattice steel structure, supported by 
steel towers. 

The installation was carried out by the firm of Messrs. 
C. Wiist & Co., of Seebach, near Zurich, who specialise 
in electric lift equipments of all kinds. The working 
load of the car is 1,000 lbs., or six passengers, and the 
maximum speed of travel is 148 ft. per minute. The 
total height of lift is about 92 ft., and the total length 
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Fic. l.—IwNcriNED Lirr-way, ST. MORITZ. 


of travel, measured along the curved track, is about 
132 ft. The apparatus is driven by а three-phase 
motor, supplied with current at 240 volts, 50 cycles. 

The lift is worked by a patented form of geared drum, 
for which a high efficiency is claimed, resulting in low 
current consumption. The gearing is of the double 
reduction type with the motor and drum shafts in line, 
and is composed of cast steel double helical wheels, with 
accurately machined teeth, inclosed in a cast iron gear 
case, and running in oil. Care has been taken in the 
construction of the drum to make the grooves to accu- 
rately fit the diameter of the rope, in order to minimise 
wear. The ropes themselves are made of a high 
quality of steel, and are designed for a factor cf safety 
of ten. 

The first pinion of the reduction gear is mounted on 
a shaft which is directly coupled to a 9 h.p., three-phase 
motor by a flange coupling, which is arranged to serve 
also as a brake drum. This brake is of the motor type, 
aeting through a system of levels, and arranged to be 
released only when current is flowing through the motor 
in the usual manner. The whole machine is very com- 
paetly designed, and is mounted on a single cast iron 
bedplate. 

The trolley carrying the cabin is fitted with a very 
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.used by passengers, without an attendant. 


effective form of safety catch. In the event of a 
breakage or slackening of one winding rope, two excen- 
tric checks or cams are released, and are thereby caused 
to grip the guides attached to the track, and firmly 
In addition to this arrangement a speed 
regulating apparatus is also provided, which actuates 
the same pair of gripping cheeks whenever the speed 
of the ear, from any reason, exceeds a certain predeter- 
mined value. 

The control is effected by a form of automatic push 
button system, so that it is possible for the car to be 
The elec- 
trical control contacts are во interlocked that it is 
impossible for the lift to be started before the dcors 
are properly closed. Mechanical interlocking devices 
are also provided so that the doors of the landings can 
only be opened when the car is opposite them. The 
action of the control is such that the car is automatic- 
ally arrested at the end of its travel, but a pair of 
buffers are provided at the lower end as an additional 
safeguard. The cabin is in many respects similar to an 


Fic. 2.—INcLINED Lirr, SHowING Car. 


ordinary lift car, with the exception of its suspension, 
but being for use out of doors is covered with a gal- 
vanised roof. The counterweight is so proportioned 
that the weight of half the working load is balanced. 
The ‘‘ Wüst” automatic control system, as applied to 
alternating current lifts, is very simple in its action. 
The main piece of control apparatus in lifts for more 
than two floors takes the form of a circular contact 
drum geared to the winding drum mechanism, and pro- 
vided with a number of fixed brushes round its peri- 
phery. There is a double pole main relay, and a local 
relay is also provided for every floor. The pressure of 
one of the buttons starts the car, which continues to 
travel until it has reached the floor corresponding to 
the button pressed. The contact drum is driven posi- 
tively by the winding drum, so that makes less than 
one revolution for the whole travel of the car. Its 
position at any moment therefore corresponds with that 
of the car. Its function is to determine the direction 
of movement of the car by permitting current to flow 
to the motor in one direetion or the other, according 
as the cabin is above or below the floor to which it 
desires to move. The main relay remains closed up to 
the moment when the car reaches its destination, when 
the control cireuit is intercepted by the action of the 
D 


472 


ELECTRICAL ENGINEERING 


contact drum, when the relay drops off and cuts off 
current from the motor. A special additional button 
permits of the car being stopped at any. point when 
desired. In the lift at St. Moritz, described above, the 
arrangement is somewhat simpler, owing to the fact 


COMBINED POWER 


A UNIQUE example cf a power plant situated within a 
4 X chamber formed in the interior of the dam which gives 
rise to the water power there utilised, is described in a recent 
number of the Zlectrical World of New York. The develop- 
ment has been undertaken by the Petapsco Electric and Manu- 
facturing Co., of Ellicott City, Madison, U.S.A.; and the site 
of the works is on the Patapsco River, near Ilchester, some 
15 miles or more below Baltimore. 

The plant has the distinction of being the first of its kind 
ever built, and the cost is, of course, very much less than that 


Fic. 1.—ChRoss-sECTIONAL ELEVATION or Dam. 


of any other arrangement. The dam has a total length of 
220 ft. and is 40 ft. wide at the base. The height from normal 
tai! water to the crest is 265 ft. At each end the buttresses 
and deck of the dam rise 10 ft. above the spillway as a protec- 
tion from floods and to afford convenient entrances to the 
interior. A spillway 168 ft. long is provided with anchor bolts, 
so that, 1f at any time it may be deemed desirable, flash boards 
may be bolted to them and the available head increased two 
feet. . Тһе back water extends three-quarters of a mile with an 
average width of about 500 ft. to the tail waters of a cotton 
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that there are no intermediate stopping places. The 
control apparatus is practically the same for squirrel 
cage and slip ring motors, except that in the latter case 
an automatic starter worked by an auxiliary motor is 
provided to progressively cut out the rotor resistance. 


HOUSE AND DAM 


little distance away from the windows. On a clear day the 
illumination is all that couid be desired; while during rainy 
weather, at which time the water is muddy, the illumination is 
not quite so good. Fig. 1 is a cross-sectional elevation of the 
dam and power-house. 

At present only 108 ft. of the dam is used for housing the 
power plant. This part is fitted with a false ceiling hung 5 ft. 
from the inside of the dam so as to protect the apparatus from 
any water that might percolate through the outer shell. The 
ceiling slopes until it reaches the vertical sides forming the inner 
walls. That portion of the dam not provided with the false ceil- 
ing is comparatively dry, as very little water percolates through, 
and what little water does come through the concrete trickles 
along the under side to the drain at the bottom. Were it not for 
this moisture a person within the power-house would not be con- 
scious that he was beneath the water. The waste water going 
over the crest of the dam is carried on the apron of the spillway 
to within 16 ft. of the tail water. This apron causes the water 
t» fall about 20 ft. from the down-stream side of the dam, and 
as the river bed is quite rocky at this point no appreciable 
pitting takes place. 

A fish ladder is placed at one side of the dam as required 
by law. This is 125 ft. long and has the proper slope and fins, 
s) that fish can easily go from the tail water to that above the 
dam. It might be well to state in passing that the reason for 
insisting on fish-ways in dams is that when the fish spawn they 
g» up stream to the head waters. To reach the waters above 
th» dam they jump from fin to fin of the fish ladder until they 
reach the top. 

The power plant equipment consists of two 34 in. horizontal 
Leffel water-wheels, fitted with Woodward governors, arranged 
so that either governor may control both wheels when the 
generators are operated in parallel. Each turbine runs at a 
speed of 240 r.p.m. and is direct-connected to an Allis-Chalmers 
300-kw., 11,090-volt, three-phase, 60-cycle alternator. Space has 
been provided for an additional unit of the same capacity. 
Fig. 2 shows the arrangement of the machinery. 

Each alternator 18 provided with a 125-volt exciter belted to 
the shaft. Тһе part of the dam used as а power-house is 
108 ft. long, 10 ft. high and 27 ft. wide, except at the buttresses, 
where the width is 18 ft. A concrete-steel floor is placed at a 
proper elevation above the lower pool between buttresses, the 
latter being increased in section below the floor. The hollow 
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Fic. 2.—Pian View or Dam INTERIOR, SHOWING LAY-OUT OF MACHINERY. 


mill situated at Ilchester. Reinforced concrete was used for the 
dam construction, and the ''deck"' or face of the dam is sup- 
ported by 19 buttresses, 24 in. thick at the bottom and 16 in. 
thick at the top. They are placed 12 ft. apart, and all edges 
and openings are strengthened by 2 in. corrugated iron rods 
in groups of three. Concrete mixed in proportions of 1:3:6 
was used for all buttresses. The actual thickness of the dam 
face is 18 in. at the bottom, and tapers to 10 in. at the top, 
and the concrete is a 1:2:4 mixture reinforced with 3 in. 
corrugated iron bars at graduated distances down to 44 in. 
centres. An apron extends half-way down from the crown, the 
remaining down-stream portion being entirely open and pro- 
vided with windows by means of which the interior is lighted. 
The shape of the apron is such that the water is thrown some 


interior structure is built upon this floor, as indicated in 
Fig. 1. 

The water is fed to the turbines through steel pipes passing 
through the up-stream spillway shell and discharged by draught 
tubes into the base of the dam, dropping into a well sunk some 
three feet below the river bed. The water passes thence by way 
of a channel constructed in the river bed. The intake is 5j ft. 
below the crest of the spillway, so that the racks are kept clear 
of drift wood, &c. The trash rack is 105 ft., and the flumes 
to the turbines 7 ft. in diameter. Two waste gates are placed 
rear the bottom of the dam, the water from these passing 
under the floor. The flow through the feed pipe is controlled 
by a valve operated from the turbine chamber. 

The advantages of such an arrangement of water-wheel and 
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generator are readily discerned. The dam foundation and 
structure constitute the power-house; the chamber is free from 
n.oisture by reason of the free circulation of air around it and 
the development utilises all the available fall. The entire 
electrical installation 1s compact, secure, and of the highest 
efficiency so far as it can be obtained trom flow and fall. It 
will be appreciated that the water falls directly through the 
top of the dam into and through the wheels below, thus avoid- 
ing the friction and other losses of power resulting from 
carrying the water through long race ways to the wheels. The 
switchboard, which is situated at one end of the power-house, 
was built by the General Electric Company, and is fitted with 
the usual instruments. As the exciters are arranged to be 
operated in multiple an automatic regulator is used for con- 
trolling the voltage of the generators. Polyphase indicating 
wattmeters have been provided, one for indicating the street 
service and the other the total load. A polyphase curve- 
drawing wattmeter is also used for recording the total output 
of the station. 

The leads to the generators and for the commercial and street 
feeders are fitted with distant control oil circuit-breakers, with 
disconnecting switches. All circuit-breakers for the generators 
have time-limit relays, so that in case of trouble on the outside 
feeders, they will not open before the others. The switchboard 
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‚ 18 arranged so that there is no danger of shock to the operator 


at the board, as the voltage does not exceed 125 volts; the 
circuit-breakers, disconnecting switches, high-tension bus-bars, 
transformers, &c., are placed about 8 ft. from the front of the 
board, with plenty of room for persons to make the necessary 
repairs without danger of coming in contact with high-voltage 
apparatus. The transmission lines ccver such a large territory 
that it was decided to use 11,000 volt alternators in place of 
stepping up the potential by means of transformers. 

When the plant is completed it will supply electricity for 
both lamps and motors at Ellicott City, Catonville, Irvington, 
Carroll, Halethrop, Arbutus, St. Denis, Elkridge, and a part of 
West Baltimore. 

The designer and builder of the dam was the Ambursen 
Hydraulic Construction Company, of Boston, and H. von Schon, 
of Detroit, Mich., was the consulting hydraulic engineer. 
Messrs. Newton and Painter, of Baltimore, were the electrical 
engineers. The submerged power-house was in this case the 
only feasible method of development on account of the available 
location and limitations of cost. A dam of this height 1s about 
the sriallest that is available for a power-house of this construc- 
tion. At heights of from 40 ft. upwards designs of submerged 
power-houses, it is claimed, can be worked out to advantage and 
without any difficulty of restricted space. 


EQUIPMENT OF THE CABLE SHIP * GUARDIAN " 


BOUT fourteen days ago this steamer went 

through her steam trials off the Tyne, and be- 
haved in a manner highly satisfactory both to her 
builders and her owner's representative, Mr. James M. 
Robertson. The Central and South American Tele- 
graph Company, largely through the enterprise of its 
president, Mr. James A. Scrymser, is now in posses- 
sion of a cable ship which in all respects represents the 
highest development of design and equipment of such 
vessels. She is at present in the Thames, taking on 
eable, stores, and equipment preparatory to proceeding 
to Callao, Peru, where she will replace the cable 
steamer '* Relay," which will leave for the New Ycrk 
station to take charge of the company's New York, 
Colon, and Mexican Gulf cables. 

Fig. 2 is a view of the vessel lying at the West India 
Docks, and shows her yacht-like appearance. As re- 
gards her cable tanks, one point is noteworthy, viz., 
that the two large tanks are fitted with division walls 
reaching as high as the tops of the cones. These 
divide the tanks into two concentric parts, an advan- 
tage which all cable men will at once appreciate. As 
regards general accommodation, the boat is well fitted, 
and every attention has been given to making her as 
comfortable as possible for those who will make her 
their home during the prolonged cruises in tropical 
waters which will characterise her future career. 

The vessel is designed to carry a crew of 57 men. 
There are three bath-rooms and three lavatories, two 
spare state-rooms each capable of accommodating two 
first-class passengers, and her saloon really justifies 
that title by its pretty design and comfortable appoint- 
ments. The dining-table can seat twelve; the chairs 
‘are fitted with reversible circular seats with leather 
eushions on the one side and plain wood finish on the 
other. There are two large settees with removable 
cushions, while the whole saloon is panelled and 
finished in highly polished oak. The chief electrician's 
room is large and well furnished, and situated quite 
close to the testing-room. 

This latter room is placed almost exactly amidships 
in both directions. It measures 12 ft. by 15 ft., and is 
exceptionally well lighted by heavy glass windows. 
The principal working table is provided with а false 
gridded top set about 3 in. above the true top in order 
to facilitate the placing of instrument connections. А 
telephone is installed to both bows and stern, while a 
speaking-tube communicates to the  jointing-room. 
There are special testing cables carried in heavy iron 
conduits to all the cable tanks. The battery-room 


adjoins immediately aft of the testing-room. 16 
measures 12 ft. by 6 ft., and is fitted with 46 teak 
battery trays, mounted and insulated by ebonite in- 
sulators in the usual manner. 


H. W. Sullivan, of London, supplied part of the 


pris rr 


ates 


Fig. 1.—View or Bow, SHOWING CABLE SHEAVES. 


instrument equipment, comprising three improved pat- 
tern highly insulated marine galvanometers, complete 
with three four-dial universal shunts having a multiply- 
ing power of 10,000. These shunt coils are arranged 
in four dials with sliding contacts. No. 1 dial consists 
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Fic. 3.—View or CABLE MACHINERY TAKEN FROM МАІХ DECK. 
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of 11 coils of 10,000» each; No. 2, 11 coils of 2,000 w 
each; No. 8, 11 coils of 400» each; and No. 4, 10 
coils of 80e each—connected as a Vernier potentio- 
meter. An independent and sub-divided standard re- 
sistance of 100,000 o forms part of the instrument. All 
coils are of specially aged manganin, so wound and 
treated as to be impervious to air and moisture and 
climatic effects. The contacts are perfect and durable 
(platinum and gold), and are protected from dust and 
moisture by easily removable glass covers. There were 
also supplied three semi-transparent scales arranged for 


Fie. 4.—View or Forwarp Deck FROM NAVIGATION BRIDGE. 


either electric or oil illumination, and fitted with ratchet 
adjustments for setting the scale both horizontally and 
vertically. The electric lamps are of the small micro 
8-volt type, and give a bright, well-defined spot on an 
ordinary paper scale even in Caylight—a distinct advan- 
tage for use in tropical latitudes. 

Muirhead & Co., Ltd., supplied the 
instruments : — 

Portable galvanometer and detector; 100,000 ohm 


fi lowing 


standard resistance-box, subdivided into four parts, 
and various other resistances; two universal shunt 
boxes and а subdivided ohm; portable point 


d'Arsonval galvanometer; various keys and switches; 
a 1 mfd. subdivided standard condenser; standard 
megohm in four equal divisions; one four-dial Wheat- 
stone bridge; set of Thomson & Varley slides; out- 
going signal recorder; repair tool-boxes; &с. 

Messrs. Elliott Brothers & Co., Ltd., also supplied 
the following : — : 

Milli - voltmeters, — milli - ammeters, Wheatstone 
bridges, various keys, switches, telegraph instru- 
ments, heliographs and night-signalling lamps, speed- 
indicators, chronographs, Xe. 

The cable machinery has already been described in 
detail, but Fig. 3 shows the controlling gear and the 
run of pulleys, dynamometers, &c., looking forward. 
Fig. 1 is a view of the bow sheaves, while Fig. 4 is a 
view of the whole forward deck taken from the naviga- 
tion bridge. From this bridge speaking-tubes com- 
municate with the bows and the engine-room. On the 
main deck is situated a workshop, which contains a 
lathe, size about 8 in. centres by 6 ft. bed, a large grind- 
stone, and the usual fitters’ bench. The tools are 
driven by means of a small motor. 

The electric lighting plant is by Clarke, Chapman and 
Co., Ltd., and comprises a single cylinder, single-crank 
engine, with crank-shaft governor, coupled to a 6-pole 
dynamo working at 100 volts, 170 amperes, 300 r.p.m. 
This plant is situated in a very accessible position on a 
gallery inside the engine-room on the main deck. The 
main switchboard is arranged on the bulkhead along- 
side, and is fitted with the usual instruments and five 
single-pole main switches. Throughout the ship lead- 
covered cable, armoured with flexible galvanised iron 
wire, is used for all main connections; the cabins, &е., 
are wired in the customary manner. In conclusion, our 
thanks are due to Captain A. Taylor for his courtesy 
and assistance in the preparation of this article. 


CATALOGUES AND PAMPHLETS RECEIVED 


FLAME ARC LAMPS.— The Union Electric Co. have issued 
a folding leaflet with a number of effectively arranged illus- 
trations of Excello lamps in use for street lighting at various 
places. On the back is a cleverly chosen series of quotations 
from Shakespeare, the initial letters of which read downwards 
sing the praises of the lamp. 

INSTRUMENTS.—The Edison & Swan United Electric Light 
Company, Ltd., have issued a new leaflet describing a special 
line of sector pattern, moving iron instruments for motor circuits 
calibrated direct in horse-power at certain standard voltages. 

MOTOR STARTERS.—A new price list has been issued by 
Messrs. Geipel & Lange, in which the latest improved forms 
of Ward Leonard motor starters are described. Among the 
styles included is what is known as the ‘‘ Fool Proof” starter. 
The special feature is an overload release, which is so inter- 
locked with the arm of the starter that should an overload 
occur during the starting operation the circuit is opened by 
a circuit breaker independently of the starting lever, and thus 
prevents damage to both starter and motor. It further pro- 
vides protection while starting, by preventing a too rapid 
cutting out of resistance, and renders it impossible to start 
the motor when the connections are incorrect, or too great an 
overload exists. A time limit can be fitted to this circuit 
breaker. A further new improvement consists in the use of 
a no voltage release which is not, as usual, dependent on the 
field strength for its efficiency in holding the contact arm in 
the running position. The coil is connected directly across the 
mains, so that it holds the arm of the starter regardless of the 
strength of the field, at the same time it is arranged to release 
when the armature falls below half speed. This overcomes the 
objection where motors are regulated by inserting resistance into 


the field circuit, which often causes excessive weakening of the 
no voltage coil. 
MOTORS, LAMPS, FITTINGS, &c.—A number of new 


leatlets are to hand from Robert A. King & Co. The subjects 
embrace continuous-current motors of the semi-enclosed type, 
with and without backgear, open and enclosed arc lamps of the 
"Manchester" type, including single and double enclosure 
lamps, twin carbon lamps, a special lamp for photographic 
printing, and a miniature arc lamp. Another leaflet deals with 
differential open lamps of the ordinary and inverted types. A 
full list of accessories for the various lamps is given. Among 
the fittings are Laurie and Inglefields' so-called travelling elec- 
tric lights, in which the lamp holder is hung from a pulley 
running on a stretched wire, and the slack of the cable is sup- 
ported by rings threaded on this wire. A ''stretching " pen- 
dant is also listed, and several forms of swivelling and extensible 
brackets and pendants. 
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AN ELECTRICALLY DRIVEN MINING PUMP 


HE accompanying iliustrations represent a vertically- 
arranged electrically-driven pump, which Messrs. Mather & 
Platt, Ltd., have recently supplied to the Old Fold Pit, 
Felling Colliery, of Messrs. J. Barnes & Co. Тһе pump is 
primarily intended for use in sinking, but after the completion 
of the shaft will be put down permanently in a horizontal posi- 
tion. A visit was paid recently to this colliery by the North of 
England Institution of Mining Engineers. 
The pump is of Messrs. Mather & Platt’s patent high-lift 
turbine type, a special feature in the construction of which 


is the building up of the casing from a number of similar 


elements, varying in number according to the feed and head, 
held together between end pieces and long bolts, while the 
rotating part consists of an equal number of separate impellers 
keyed on one shaft. The design has recently undergone several 
improvements. Special attention has been paid to the construc- 
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Fic, 1l.—ViEw or SINKING Pump WITH LOWERING GEAR. 


tion of the guide-blades in the stationary discs, so as to provide 
a continuous easy curved passage for the water from suction 
to delivery without any sudden change of direction, or of cross- 
section, so that the velocity of the water, when it leaves the 
rotating wheel, is converted into pressure in a manner as perfect 
as possible. In this case the pump has eight chambers through 
which the water passes in succession, acquiring additional 
pressure in each. The total head including suction and cal- 
culated friction in the pipe against which this pump works is 
547 ft., and the quantity of water 500 gallons per minute. The 
chamber bodies are of cast iron, the spindle of steel, and the 
eight rotating wheels of phosphor bronze. 

The motor, which is attached above the pump by means of 
a distance piece, is of the three-phase induction type specially 
designed for withstanding heavy loads. The stator windings are 
embedded in slots in the inner periphery of the core discs, and 
thoroughly well insulated therefrom. The stator case is water 
jacketed, and the ends are entirely enclosed, the wires being 
brought to outside terminals through a chamber run in with 
bitumen. The rotor is of the short-circuited type, built in a 
similar manner to the stator, the core discs being carried by 
a cast-iron spider firmly keved to the shaft, which is connected 
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through a flexible coupling to the pump spinale. The mowr 
takes its supply from the mains of the Newcastle Electricity 
supply Co., at a pressure of 440 volts, and a frequency of 40 
cycles per second; and runs at about 1,200 revolutions per minute. 
Starting is effected by means of an auto-transformer with a 
switch of the oil-immersed type placed at the pit head. 
Owing to the. provision of a motor with a large margin of 
power, it is possible to run the pump at any intermediate head. 
A throttle valve in the delivery pipe is used to regulate the 
quantity of water, but owing to the high efficiency of the pump 
and the special construction of the motor a considerably larger 


WIRELESS 


E recently announced that wireless telephony ap- 
paratus is to be installed on all the vessels of the 
United States Pacifie Fleet, and are now enabled to 
give some further particulars of the experiments which 
led up to the installation of the original apparatus on 
the U.S. battleships Connecticut and Virginia. This 
apparatus is distinct from the wireless telegraph gear, 
and is placed in the emergency room on the bridge, to 
be used directly by the commanding officer for inter- 
communication purposes. Тһе system is being ex- 
ploited by the Radio-Telephone Company of New York. 
Although the serious work of putting the system 
into commercial operation is of relatively recent date, 
the success thus far obtained is exceedingly gratify- 
ing. It demonstrates conclusively that we have now 
а ready means of transmitting human speech without 
wires which is at once applicable to well-nigh every 
vessel, requiring small space on shipboard, apparatus 
sufficiently simple to be operated by any intelligent 
electrician, mate, or engineer, the range of which is 


already ''commiereial." As regards the method of 
producing the continuous oscillations, Poulsen de- 


scribed one method of increasing the frequency of the 
alternating currents with the Duddell are into the 
“ Hertzian '' range, at which frequencies energy begins 
to be radiated into space. Other methods are equally 
or more efficacious than that of putting a direct 
current are into hydrogen gas, but the principle of 
obtaining high-frequency alternating currents from a 
relatively low potential are is far simpler, cheaper, 
and generally applicable than the use of elaborate, and 
necessarily costly, alternators of exceedingly high- 
frequeney and extremely small energy-output. 

To effect wireless transmission of speech it is only 
necessary to secure a spark-frequeney exceeding the 
tones used in speech, but if this frequency be far 
higher, say, over 40,000 per second, so that the note 
of the spark becomes altogether inaudible to the 
human ear, the articulation and clearness become 
perfect instead of approximate. The sustained oscil- 
lations from the arc fulfil these conditions, but long 
and painstaking experiments have been necessary to 
render the arc quiet and free from the hissing or 
" popping °’ sounds which, if present, render the speech 
at the receiving station more or less ‘* cloudy.’’ Given 
the continuous radiation of hertzian energy it remains 
to vary not the frequency of the electrical oscilla- 
tions but their amplitude, in accordance with the 
sound modulations of the voice. This is accomplished 
In à surprisingly simple manner, merely by placing 
the mierophone in the earth lead, between the source 
of oscillations and the ground, at a point where the 
high-frequency currents are maximum, and the poten- 
tials are minimum. 

Plaeed thus there is surprisingly little wear and 
tear on the microphone, at least, for radio-telephone 
transmitters up to one kilowatt capacity. The micro- 
phone does not even require water cooling if of a self- 
ventilating type. This arrangement and method of 
Roverning the character of the radiated energy by the 
пе vibrations of the microphone diaphragm is 
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delivery than the normal can be obtained from the plant during 
the earlier stages of sinking. Ап increase in quantity of 40 
or 50 per cent. can easily be dealt with at the low heads. 

The whole pumping plant, including pipes, is slung in the 
shaft from the head gear shown in the illustrations, and can 
be raised or lowered by means of an electrically-driven winch 
placed a short distance from the pit mouth. The winch carries, 
in addition to the main drum, which holds the pumping plant, 
a small winding drum used for lowering men or materials into 
the shaft. Both drums are operated by the same motor, suitable 
clutch gear being provided for this purpose. 


TELEPHONY 


described in U.S. patents No. 836,015 and 836,072, 
issued to Lee de Forest. The receiver necessary to 
reproduce every fluctuation of the energy of the trans- 
mitter may be of any of the various forms of auto- 
matically restoring “‘ responders,” using a head tele- 
phone as signalling adjunct. 

The ''microphone " coherer, magnetic detector, 
electrolytic ** polarphone," carborundum, or silicon 
detector—all serve as radio-telephone receivers, all 
being more or less perfectly '' quantitative '' receivers. 
Of all forms tried, however, the ‘“‘ audion,’’ or hot-gas 
responder, seems not only the most sensitive, but to 
give the clearest and most perfect quality to the re- 
production. Its various members are absolutely fixed 
relatively to each other, and the tuning qualities of 
the audion, therefore, are absolutely determinate and 
unchanging; its electrostatic capacity is considerably 


less than that of any of the before-mentioned types. 


Fic. 1.—Der Forest TRANSMIMER AND RECEIVER FOR WIRELESS 
TELEPHONY. 


The problems of syntonisation here are the same as 
in the radio-telegraph, with the difference that by 
virtue of thé sustained, or weakly damped oscillations 
the attunement at the receiver may be much more 
accurate than in the ‘‘ spark ’’ telegraph. This means, 
of course, a larger number of simultaneous communi- 
cations without interferences. Moreover, it is easy to 
read human speech during a great amount of ‘‘ cross- 
talk," wireless telegraph signals, atmospheric disturb- 
ances and induction noises, when even the keenest ear 
of the most experienced ‘‘ wireless " operator would 
be helpless to decipher a Morse message of mono- 
tonous dots and dashes coming in under similar 
conditions. 

The first actual application of radio-telephony to 
practical work anywhere in the world was made at 
Put-in Bay, in Lake Erie, during the week July 15th 
to 20th, in reporting the regatta of the Interlake Asso- 
ciation. The Radio-Telephone Company installed the 
De Forest Wireless Telephone on board of the cruiser- 
yacht Thelma, owned by Commodore W. R. Hunting- 
ton, of Elyria, Ohio, and also equipped a shore station 
at the Fox Dock at Put-in Bay. The Thelma is thus 
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the first craft in the world to be fully equipped with 
the wireless ‘phone, an honour which it is fair to say 
will make it historic in coming years. Although not 
well suited to the task on account of her short spars 
and wooden hull, the Thelma gave a most excellent 
account of herself by the radio-' phone throughout the 
entire regatta. The distances which were attained 
exceeded the hopes of those in charge of the apparatus. 
The Thelma followed the competing yachts, or motor 
boats, around the course through most of the races, 
and full and graphic accounts of the races were tele- 
phoned into the shore station, exactly as the events 


oceurred. Speech alone was not transmitted during 
these convincing demonstrations, but singing, 


whistling, and gramophone music or dialogues were 
interpolated with the news reports. It was really 
astonishing to note the clearness and fidelity of the 
reproduction. Friends recognised one another's voices 
without difficulty. The scratching of the gramophone 
needle over the dise after the record had been played 
through, even the tapping on the mouthpiece of the 
microphone transmitter with a pencil was distinctly 
heard at a distance of three miles from shore. 

The greatest distance: at which the reports from 
the yachts were heard and recorded was four miles. 
The Thelma’s equipment comprised a 220-volt gene- 
rator of one h.p. capacity, the De Forest oscillator 
and transmitter, and for the receiving apparatus an 
audion detector and '' paneake " form of syntoniser 
or tuner. Her aérial wires led through the roof of 
the wheelhouse to a small eross-arm on top of the 
foremast, and thence to a smaller arm on the main- 
mast. Ground connection was at first made to the 
propeller shafts of her twin screws, but as this was 
found insufficient, more ‘area was added by fastening 
two sheets of zine to the yacht’s hull at the bow. 
The Thelma is a trim little eruiser-yaeht of 17°82 tons 
net, length over all 72 ft.. with 10 ft. 8 in. beam 
and 5 ft. draught. She carries two 20 h.p. Lacy 
engines and is schooner rigged. The telephone 
dynamo was belted direct to the flywheel of her star- 
board engine. aft, and the rest of the radio apparatus 
was mounted on a small table in her main cabin 
convenient to all. Fig. 1 shows the apparatus com- 
plete and assembled in working order. 

On shore 110-volt direet current was available, and 
this was transformed to 220 vclts by a motor-generator. 
This current was led through a rheostat and choke 
coils to the oscillator. Connected to this oscillator is 
a shunt circuit consisting of a condenser of peculiar 
construction and a primary coil, the exact number of 
turns of which could be varied at will to alter the 
tune or wave length of the electrical waves which 
were generated. A second coil within this primary 
had its upper end connected direct with the antenne 
or aérial wire, while its lower end led first through 
the microphone transmitter and thence to the earth 
plate. The microphone transmitter and the telephone 
receiver are exactly the same as used in the wire 
telephone, with which all are familiar. The ‘‘ oscil- 
lator’? and the ‘‘ responder ’’ are the only new and 
additional features, and the ether takes the place of 
the connecting wire. 

As a sample of the excellent service which the 
radio- phone performed during the Put-in Bay Regatta. 
the following synopsis of the report of the morning 
races of Friday, July 19th. will be of interest. The 
man in charge of the shore station, not being a steno- 
grapher, 16 was possible for him to write down only 
the first words of a conversation, or brief headings of 
the reports. This illustrates incidentally the great 
advantage in point of expedition of business of the 
radio-telephone over the wireless telegraph. From 
three to four times the number of words ean be 
transmitted in a given length of time. “ 9.57} a.m. 
I will tell vou when the first boat crosses the line. 


First boat is about crossing the line. 9.59. Spray 
crossed the line at nine fifty-nine. Spray crossed 
about 25 seconds after nine  fifty-nine. Nine 


fifty-nine and five seconds is the exact time.’’ (This 
was followed by gramophone music played on the 
Thelma.) Later—'' Second boat just crossed 10.07]. 
First in the cat boat race crossed at 10.014: Cleve- 
land finished second; time, 10.031, Borealis, 10.041. 


Electrical Production of Steel.—According to the Jron and Coal 
Trades Review, the plant for the electrical production of steel 
by means of induction furnaces at the works of the Réchling Iron 
and Steel Company at Volklingen, was recently thrown open for 
the inspection of representatives of the iron and steel trades in 
Germany, Belgium, Russia, Switzerland, and Japan. The special 
object of the inspection was a new furnace, having a charge of 
three tons, which has been in continuous operation for several 
weeks, and which purifies a liquid charge from the basic con- 
verter down to mere traces of sulphur and phosphorus. The 
furnace is founded upon a combination of the original Kjellin 
furnace, with various improvements which have been conceived 
and carried out in the working by Messrs. Róchling and Roden- 
hauser. . 


American Tunnel Construction. — The Electric Railway Review 
of Chicago states that the Interborough Rapid Transit tunnels 
which are being constructed from the Battery, New York, to 
Brooklyn have developed such weakness as to require reinforc- 
ing. lt is stated that the pressure from the outside of the tubes 
is so great that the caulking will not stay in the seams between 
the segments, and it will be necessary to insert a concrete lining 
of about three inches thickness in the interior of the tube. An 
important consideration in this connection is that the clearance 
between the corners of the cars and the interior of the tubes will 
be reduced to four inches. It is, however, declared that it is а 
physical impossibility to have the tunnels in operation by October 
40th of the present year. 

American Patent Case.--The United States Circuit Court for 
the district of New Jersey have just filed an opinion in the suit 
of the Westinghouse Electric & Manufacturing Company, Pitts- 
burg, against the Prudential Insurance Company of America, 
charging the latter with the infringement of the Nolan Patent 
No. 582,481, in the generator manufactured by the Bullock 
Electric Manufacturing Company of Cincinnati. The Nolan 
patent relates to a means of fastening together the lamin:e of 
the cores of electrical machines, and to the casting by which 
thev are supported, and whereby the armature can be readily 
taken apart and put together. The laminz are clamped between 
a cylindrical tlange at one end of the casting and a ring fitting 
over the other end of the casting. This ring is held in place 
by a small fastening ring, interposed between it and a small 
shoulder on the casting. А shoulder 1s provided upon the outer 
face of the clamping ring for holding the small ring from flying 
outward. This is generally termed the spring-ring method ot 
clamping armature lamine. Judge Lanning held that claims 
2 and 4 of the Nolan Patent were valid, and covered the construc- 
tion found in the Bullock generator used by the Prudential 
Company, the construction being a substantial copy of that 
shown in the Nolan patent and that used by the Westinghouse 
Company. 

The Northampton Institute——We have received a copy of a 
comprehensive book of ‘‘ Announcements,” giving details of the 
various courses of technical instruction given at the institute, and 
including a number of illustrations of the buildings and labora- 
tory equipment. The provision last session of increased accom- 
modation in the rooms of the British Horological Institute in 
Northampton Square has made it possible to introduce further 
developments in the work of the departments which continue 
to find their quarters in the original building. as well as in 
that of the department of Technical Optics. The most note- 
worthv of these developments is a course on the Production 
and Measurement of Light, which is being given to both day 
and evening students by the Electrical Engineering and Applied 
Physics Department, and by the Department of Technical 
Chemistry jointly. The lectures and laboratorv work in the 
Mlectrical Engineering Department deal with all the various 
kinds of electric lamps, glow, arc, and luminescent; with the 
problems of the production of light, and photometry, and 
general questions of radiation. In the "Technical Chemistry 
Department the subject is taken up from the chemical side, and 
the whole subject of incandescent lighting dealt with. The 
properties of rare metals and rare earths, their production. 
extraction, and use for all kinds of incandescent lighting, both 
gas and electric, are fully dealt with, and the production of 
metallic filaments for electric glow lamps is thoroughly studied. 
In the Engineering Day Courses further options have been intro- 
duced for the more advanced work of the 3rd and 4th years. 
and advanced work for an additional year has been provided 
in the Technical Optics Day Conrses. The subject of electric 
wiremen's work has been re-modelled, and is dealt with in 
accordance with the revised syllabuses recently issued by the 
City and Guilds of London Institute. "The classes in Telegraphy 
and Telephony have also been re- modelled. 
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ELECTRICAL HEATING 


PAPER upon this subject was read before the National 
Electric Light Association at Washington, during the recent 
annual convention of that society, by Mr. C. D. Wood, Jun. 
The author dealt with the use of electricity for heating pur- 
poses at ordinary rates, and went on to state that no city in 
the United States is governed by economic conditions so parti- 
cularly localised as is the city of New York. 

The Paper continued: The flat-iron, our best ambassador 
of electric heat, will be used nine times out of ten in homes 
where the laundry work is in the hands of servants; the best 
way to install an iron in a city residence under such conditions 
is to interest the laundress and cook first, and then carry 
your campaign ''higher up." We have distributed cards— 
telling about the steps saved by the electric iron—to the em- 
ployment agencies, and have left these same cards at the 
kitchen entrance; our circular letters, with return postal cards, 
are then mailed to the lady of the house. No matter how 
ignorant and superstitious your laundress may be, after she has 
once used an electric iron she will refuse to return to the old 
one. We have one case on record where the domestic threatened 
to leave if the electric iron were not purchased after it had been 
used on a 10-days’ trial. An average family of five persons, 
where the collars and cuffs are sent out to be ironed. consumes 
about 15:2 kilowatt-hours of energy per month, which represents, 
at a Sd. lighting rate, an income to your station of £5 3s. 3d. 
per year. The automatic handle attachment, which cuts off the 
current when the iron is not in use, has proved a failure, as the 
operator invariably ties down the handle. <A satisfactory auto- 
matic cut-off has yet to be developed. 

For summer use there have been installed in several high- 
grade dwelling-houses electric clothes-dryers, the heating units 
varying in capacity from five to ten kilowatts, depending on the 
size of the dryer. А cabinet eight feet high, eight feet wide 
and eight deep, may be built in sections, each section equipped 
with a unit of two kilowatts; this division makes possible a 
saving of current when a small amount of wrk is to be done. 
During the months of July and August, 1906, a dryer of this 
capacity consumed about 100 kilowatt-hours per month, which 
was charred to the customer at a 5d. rate. "The dryer was satis- 
factory in every respect. 

Plate warmers of 800-watt capacity are included in the speci- 
fications of the architects in many houses. The New York 
Edison Company has connected as many as 25 plate warmers 
in as many different houses in one month. The average con- 
sumption of these devices is 24 kilowatt-hours per month. 

Of the small home devices, the water cup has been the most 
pleasing, with the possible exception of the heating pad. We 
have approached the medical fraternitv with electric sterilisers, 
and found them waiting for just such a device. No doctor likes 
to use gas; his steriliser consumes about 800 watts, and the 
average office use of this device is in the neighbourhood of 20 
kilowatt-hours monthly. 

Bookhinding.—The bookbinding industry affords an excellent 
opportunity for electric heat. It is possible to supplant the gas- 
heated embossing press with electric heating units. and make 
a very fair comparison with gas, when electricity is sold for 
2:54. per kilowatt-hour. Steam is generally purchased by the 
month—a 24-hour expense, regardless of when the heat is 
needed. Оп the other hand, gas 15 not clean, nor is the desired 
heat steady enough for high-grade work. We have several good 
installations of this class of apparatus; one I have in mind 
has been operating steadily for two vears. There are three 
embossing presses in this equipment. The head of the largest 
is 19 by 12 inches; the machine has a small panel-board placed 
within easy reach of the operator, on which are placed two 
double-throw switches. There are four resistance units in the 
press-head, placed at equal distance from the centre; and by 
means of a change of connection from series to parallel we get 
eizht different degrees of heat. The large press is rated at 
220 volts and 16 amperes. The resistance units may be placed 
in the holes left vacant by the extraction of the old steam 
pipes. Some manufacturers supply a hot steel plate, which may 
be placed next to the die; these plates take about five amveres 
and are connected to the lighting circuit. The machine, 19 bv 
12 inches, referred to above, reached a temperature of 354 
decrees Fahrenheit with an expenditure of 407 kilowatt-hours, 
starting with a room temperature of 75 degrees. The “running” 
current or low heat was 0:6 kilowatts, which kent the head at 
the proper temperature while making 480 imnressions of the die 
per hour. The monthly cost of current for the past vear for this 
work at a 35d. rate was £1 12s. 6d. ner machine. The Associa- 
tion of Bookbinders is demanding these electric heads. 


Glue-Pots.—Twenty-five inversion coil glue-pots, two-quart 
capacity, are installed in a bookbinding house on the Edison 
system. ‘These pots were installed February 15%, 1906, and thus 
far only one has been replaced. The current consumption has 
been 812°5 kilowatt-hours monthly, or an average of 1'3 kilowatt- 
hours per pot per working day. Figuring the current at 2:54. 
per kilowatt-hour, a wholesale price, the cost per month was less 
than when the company used gas and the work was identically 
the same. The operators will regard a heat-regulating switch 
when they will not turn down the gas. 

Welding.—Electric welding has been considered impractical 
in sections where ordinary power rates of 5d. to 3d. per kilowatt- 
hour have been available. The New York Edison Company is 
supplying current for the purpose of welding iron bands used 
in the trunk industry. The machine uses alternating cur:ent 
at 110 volts, and by means of a transformer mounted on a 
frame of the machine, reduces the current to 22 volts. ‘lhe 
cross-section of the work is a quarter-inch square. The current 
consumption of the welding machine under pressure runs from 
25 to 35 amperes. The consumption of the machine while making 
480 welds per hour is about 1716 kilowatt-hours, costing O'Old. 
per weld at a Sd. rate. In this particular case a motor-gene- 
rator set was used to gencrate the alternating current, which 
materially lessened the etticiency of the whole plant. This work 
should be particularly interesting to managers of alternating- 
current svstems. 

Steel Cutting.—Electricity was used in the recent construction 
of the Hoffman House in New York city, for cutting steel 
piling. Doubtless many аге familiar with this work; 
nevertheless, the figures are worth repeating. Alternating cur- 
rent at 50 volts pressure was utilised by connecting one cable to 
the steel piling itself and the other to a carbon electrode that 
was fastened by a copper plate to a wooden guiding pole. Six 
hundred and fifty amperes were developed at the arc, which 
represents 32:5 kilowatts in power. In an eight-hour day 10 ft. 
of piling could be cut at an expenditure of 260 kilowatt-hours. 
At 5d. per kilowatt-hour the work cost £5 4s. 6d., plus the 
wages of the attendant, which made the total cost exactly 
12s. 6d. per foot of piling. It required two men at 18s. per day, 
and two electric drills consuming 44 kilowatt-hours, to drill cne 
foot of piling per day, costing £2 13s. per foot. 'The heating 
method shows a saving, regardless of time, of £2 1s. per foot. 

Laboratory Use.—The milk supply of New York city is 
governed by tests made in the city laboratory by means of 
electric stoves. Twenty-five 3°5-in. disc stoves, of 60-watt 
capacity, are used to boil the ether used in the test. Fourteen 
times per hour these little stoves cause the ether to vaporise 
and rise from the containing flask to a condensing chamber 
that holds the milk to be tested. The ether after condensation 
is released by a syphon, and conducted into the original flask. 
An open gas flame could not be used for this work. The 
medical oflicer in charge was so well pleased with the opera- 
tion of these stoves that he wished to heat and regulate his 
incubator, or germ cabinet, with electricity. The germ pro- 
ducer is 22 by 22 by 22 in., and the temperatures to be main- 
tained are 100, 110, 120, and 130 degrees Centigrade. The 
cabinet is made of sheet copper with three jacketed walls, 
having a maximum current consumption of 16 amperes. The 
heavier current is used only 15 minutes of the hour, as three 
amperes are sufficient to keep up the desired temperature. A 
thermostat with four contact points furnishes the automatic 
heat regulation. "The regulation has been perfectly satisfactory. 

Coffee and Cocoa Dryers.— The cocoa and coffee trade has 
applied electric heat to its small desiccating or drying cabinets. 
A dryer three and a half feet by two feet by five feet, requir- 
ing a temperature of 150 degrees, will need about 74 watts per 
cubic foot when properly iacketed. Опе heater of this kind 
has returned a revenue of £2 4s. per month. The cocoa 
and coffee beans are particularly susceptible to the odours 
arising from combustion, hence the advantage of electric heat. 
For drving kilns we advise about 40 watts per cubic foot. 

Sweet Manufacture.—Warming tables ard chocolate dipning 
pots have proved successful in the confectionery trade. Fifty 
watts, or the energy of a 16-c.p. carbon-filament lamp, would 
produce enough heat to keep the chocolate in working condi- 
tion. Wherever these chocolate heaters have been installed 
thev are at work to-day. The energy consumed in the device 
itself is not large. but it will surely lead to more business 
along this line. We are figuring with one manufacturing con- 
cern to-day to heat a 30-gallon batch of caramel paste to a 
temperature of 285 degrees Fahrenheit. The overation will 
consume 10 kilowatt-hours of energy, and each melting will cost 
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about 2s. 9d. The service is intermittent, hence the adapta- 
bility of electric heat. Where high-grade confectionery is made 
there is always a chance for electric heat. | 

Soldering Irons.—The manufacturers of switchboards and 
telephone supplies find a useful, economical tool in the electric 
soldering iron; a soldering iron equal to a l'5-pound soldering 
copper will consume 70 watts of energy. ‘The operator will 
accomplish more work with this tool, thereby saving time. 
Two manufacturers using these devices have stated that solder- 
ing irons using current at Z'5d. per kilowatt-hour cost less than 
soldering furnaces heated by 4s. 2d. gas. This condition is 
possible because of the actual time saved in doing the work. 
Heaters of 110-watt capacity are now made, into which a 
soldering iron may be thrust, thereby doing away with the 
connecting handle cord. One thousand hogs per hour are 
stamped ''Inspected " by the Government meat inspectors in 
Chicago, by means of a 400-watt branding tool that is nothing 
more than an electric soldering iron with a die inserted in 
place of the copper tip. 

An Instantaneous Water Heater.—We have been told hereto- 
fore that electricity must be sold at 1:254. per kilowatt-hour 
to be on an equal.cost footing with gas at 4s. 2d. per 1,000 
cubic feet, also that 2 kilowatt-hours of energy are necessary 
to raise 20 gallons of water through 40 degrees Fahrenheit in 
one hour; these figures are accepted to-day. We are now told 
of an instantaneous water heater that is ready for the market 
that will deliver 60 gallons of water per hour at 30 degrees 
Fahrenheit above the hydrant temperature (62 degrees Fahren- 
heit yearly average) with an expenditure of 4 kilowatt-hours 
of energy; the water reaches the maximum temperature a few 
seconds after the switch is closed. The device may be con- 
nected to the water service pipe. The water circulates around 
the heating element (a cartridge unit) without coming in 
contact with the current, and an automatic device cuts off the 
current should the water supply fail. A place is predicted for 
this device in restaurants and catés. Electric heat economies 
are not fully appreciated. A certain manufacturer in New York 


city has been paying £6 per month for a steam supply that is 
used in a secret wood-working process. He was persuaded to 
try electric heat, and found that he could do the same amount 
of work as before with a monthly consuniption of 50 kilowatt- 
hours. He was buying current at 5d. per kilowatt-hour, and 
his yearly saving was £00. 

Commercial Cooking.—Although little has been done in New 
York city in the introduction of electricity for complete com- 
mercial ranges, there are six or eight kitchens in operation, 
where one meal per day is prepared for the oflicers and clerks 
of the various business houses to which the kitchens are attached. 
The average capacity of these outfits is 10 kilowatts. We have 
on our system a few restaurant broiler sets that are used for 
broiling meats during the noon luncheon hour. "These broilers, 
which are not to be considered complete kitchens, bring a 
revenue of £2 10s. per month, at an average rate of 4d. 
per kilowatt-hour. The Waldorf-Astoria Hotel contains the 
largest cooking unit in the United States. It consists of 19 
upright broilers, 4 warming ovens, and 4 regular ovens. This 
device is situated in the south café of the Waldorf, and has a 
total capacity of 460 amperes. One manufacturing company in 
central New York is preparing food daily for 2,000 employees, 
all of which is cooked by electricity. 

Our greatest dithculty in residential work has been the 
absence of adequate carrying capacity in risers, special circuits 
and available extra circuits. The customer will often be willing 
to pay the first cost of the device; he will accept the consump- 
tion figures, but he will flatly refuse to stand the expense of 
special wiring. Twenty-five possible installations of bathroom 
radiators were lost in a period of two days’ time last winter 
because of the extra cost of special wiring. To overcome this 
difficulty and to provide for future business, an agent was 
appointed whose business it is to interview architects and con- 
tractors for the sole purpose of advising with them regarding 
the extended use of electricity for heating work; in other 
words, making it possible for the future owner to use the 
various heating devices that he desires. 


THE POULSEN ARC 


HE following important Paper, entitled '' Some Observa- 

tions on the Poulsen Arc as a means of obtaining Continuous 
Electrical Oscillations," read by Professor J. A. Fleming, 
F.R.S., before the Physical Society on June 14th, is now avall- 
able for publication. 

lhe interesting discovery of Mr. Poulsen that an electric 
arc between a carbon and a metal electrode formed in an atmo- 
sphere of coal-gas and traversed by a magnetic field, when 
shunted by a condenser and inductance, as in the Duddell musi- 
cal arc, furnishes a means of obtaining undamped electrical 
oscillations of much higher frequency than with a plain carbon 
ayc in air, has attracted much attention from its technical appli- 
cation in wireless telegraphy. Having made a careful examina- 
tion of the matter during the last six or seven months, the 
record of some of my observations in connection with it may 
be of interest to other physicists who are studving the arc 
method of exciting oscillations. The apparatus with which I 
have worked, constructed on the same lines as that ot Mr. 
Poulsen, consists of a stout brass cylinder 14 cms. in diameter 
and 19 cms. long, which is soldered across another brass box 
7 in. by 18 cms. by 25 cms. high, the cylinder being open at both 
ends (see Fig. 1). The interspace between the cylinder and the 
containing box serves as a water-Jacket, and through it cold water 
is made to Йом by inlet and exit pipes. The ends of the cylinder 
are closed gas-tight by marble plates, and these are pierced by 
holes in which brass sleeve tubes are fitted. 

The cylinder has also inlet and exit pipes for coal-gas. In 
addition, a pair of brass tubes pass through the sides of the box 
and the cylinder, and in these are fitted soft iron rods 4 cms. 
in diameter and 20 cms. long. The inner ends are about 3 to 4 
cms. apart. In the chamber so constructed an electric arc is 
formed between the edge of a stout cylindrical carbon rod 2:5 
cms. (1 in.) in diameter, which passes through the sleeve in one 
marble end. This carbon is kept in slow rotation by an electric 
motor geared to it so that it makes one rotation in about two or 
three minutes. In apposition to this carbon is a hollow brass 
tube closed at both ends, having cold water circulating through 
it. This passes through the other marble end, and it is ter- 
minated by a copper beak. The electric arc is formed between 
this beak and the sharp edge of the rotating carbon. The 
cooper electrode can be moved to and from by an adjusting screw, 
and is so set that the arc is formed in а magnetic field between 
the soft iron pole pieces. The magnetic field is created across 


the arc by setting the brass box upon an electro-magnet and 
joining its poles to the two iron cylinders by suitable soft iron 
connectors. With this apparatus it is possible to create an 
electric arc ot suitable length in an atmosphere of coal-gas, the 
arc being also traversed by a magnetic field. The carbon is the 
negative and the copper beak the positive pole. The field used 
did not exceed 1,000 c.g.s. units in strength, and generally was 
about 600 units. This field was so directed as to cause the arc 
to spring between the upper edge of the carbon and the coppe: 
beak, and be forced upwards in an arch. 

Using a direct-current supply at a pressure of 400-500 volts 
with a suitable rheostat interposed, it is easy to form an arc 
having a potential difference between the carbon and metal 
electrode of 500-350 volts and taking 5-10 amperes. 

These electrodes are then connected by an oscillatory circuit 
consisting of a condenser made with metal plates separated by 
sheet ebonite, the whole being immersed in an insulating oil. 
The capacity of the condenser generally used by me was 000289 
microfarad. In series with the condenser was an inductance 
consisting of a coil of insulated copper wire No. 7/22, wound 
in square form over a wooden cross, so as to make a circuit 
60 cms. in the side, having eight turns. The inductance of this 
coil for high-frequency currents was 116,200 centimetres. An 
additional sliding inductance was used, consisting of bare copper 
wire wound in a spiral on a wooden rod 1j in. or 32 cms. in 
diameter, having eight turns to the inch. Two such spirals 
were placed on a support parallel to each other, and cross- 
connected by a sliding copper saddle, so that by moving the 
saddle, more or less inductance could be thrown into the circuit 
without interrupting it. The full inductance of the double spiral 
was 200,000 centimetres. If then an arc is created between the 
electrodes and adjusted to be of such a length as to take about 
8 amperes with 300-350 volts between the carbons, then powerful 
oscillations are set up in the square circuit in series with the 
condenser. A hot wire ammeter inserted in this circuit indi- 
cated a current of about 5 amperes. If an electrostatic volt- 
meter is joined across the terminals of the condenser, we find 
& potential difference of 1,200 to 1,500 volts (R.M.S. value). 
vastly exceeding the steady potential difference of the arc 
electrodes. 

"Ihe existence of a powerful oscillatory current in this square 
circuit may be shown by holding near to jt a circular coil of 
about 30 turns, 50 cms. in diameter, formed of well- insulated 
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wire, to the ends of which а 50-volt carbon filament glow-lamp 
is attached. When this round coilis held near and parallel to 
the square coil, the lamp lights up brilliantly in consequence of 
the secondary current induced in the lamp coil. 

It is, however, seen that the lamp often flickers a good deal, 
showing that the primary oscillation current is not absolutely 
constant, and this flickering varies with the adjustment. It is, 
however, possible to adjust the arc so that the glow-lamp remains 
fairly steady, and if its incandescent filament is examined in a 
revolving mirror, its image will be seen spread out into a uniform 
band of light. 

This, however, is not an absolute proof of the uniformity of 
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the oscillatory current. To the above-mentioned condenser cir- 
cuit I then attached a long helix of fine silk-covered wire (No. 
30 S.W.G.) wound in one layer of closely adjacent turns on an 
ebonite tube (see Fig. 2). The length of this helix was 210 cms., 
its diameter 4°78 cms., and the number of turns 5,470. This 
helix was supported horizontally on insulating stands about 
45 cms. above the table, a sheet of zinc as long as the helix 
being placed on the table to act as an earth plate. This earth 
plate was connected to the metallic electrode of the arc and the 
helix to the junction point between the condenser and inductance 
coils in series with it. 

The far end of the helix was provided with a number of 
needle-points formed by a bunch of sewing needles attached 
to a wire. 

On adjusting the inductance in series with the condenser so 
that the whole inductance in series across the arc terminals had a 
value of about 215,000 cms., powerful stationary oscillations were 
excited in the helix. Under these conditions, vivid blue electric 
brushes 1 or 2 cms. long appear on the needle-points at the 
far end of the helix, thus showing that the potential at that end 
has been increased by resonance to many thousand volts. These 
brushes are not of the same harmless character as the ordinary 
electric brush of an electrostatic machine, but are veritable flames 
or ares taking place into the air. They are very hot, and will 
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melt sealing-wax and set fire to paper, and intlict the most 
painful burns if incautiously touched. They make a rushing or 
whistling sound and are of a strong blue colour. 

_lf the inductance in the condenser circuit is varied even а 
little, the brushes disappear. 'The above described helix, con- 
sidered simply as an open circuit oscillator, has a natural 
time period of electrical oscillation of very nearly 5 one- 
millionths of a second, or a frequency of 0'197x10*. This value 
«ad been exactly determined in previous experiments with it. 
Аз the value of the capacity in the condenser circuit is 070029 
microfarad, and the total inductance in series with it 
215,000 cms., the time period T of the condenser circuit is 
given Ьу: 

0-0029 х 215000 5 


d cm үр 
^ 5:033 x 10° 19" 


nearly ; 


and this shows that to obtain the brush-discharge effect the 
condenser circuit has to be exactly tuned to the period of the 
fundamental electrical oscillation of the helix. 

The effect of these oscillations in the wire is to create an 
intense electric field round the helix extending in all directions 
for a distance of nearly a metre. Vacuum-tubes of all kinds 
glow brilliantly when brought near the helix. Especially bril- 
liant is the glow in the form of Neon tube I employ with my 
cymometer, which, as I showed some three years ago, is 
extremely sensitive to a high-frequency electric field. The form 
of tube I use is of the spectrum type, the straight part being a 
glass tube with a bore of 1 mm., and the enlarged ends 
cylinders of about 1 cm. diameter and 5 cms. long. 

The beautiful discovery made some time ago by Sir James 
Dewar that Neon and other rare atmospheric gases can be 
separated from the commoner constituents of air by means of 
charcoal cooled to very low temperature, renders it possible to 
fill spectrum vacuum-tubes with nearly pure Neon, and such 
tubes are of very great utility in high-frequency research. 
When filled with Neon at the proper pressure they glow with 
an intensely brilliant orange-red light in a high-frequency field. 
If one of these tubes is held near the helix when in action, it 
shows by its glow that there is an electric field increasing in 
intensity all the way up the spiral to the free end. 

But more, the Neon tube shows us that the oscillations are 
not perfectly continuous. If the tube is waved rapidly to and 
fro in front of the spiral, by the persistence of vision its 
image is expanded into a fan-shaped area of light. Examining 
this, we see it crossed vertically by narrow or broad lines 
irregularly placed. This indicates that the tube is extinguished 
at intervals, and this is because the electric field disappears 
and the oscillations are interrupted. Not only Neon tubes, but 
all other vacuum-tubes show this effect provided they are narrow 
tubes. If a wide tube is used, the effect is not seen because 
the intermittent images of the tube overlap each other. The 
phenomenon is well shown by rapidly rotating a Neon tube near 
the spiral. The tube must be fastened by silk threads to a 
strip of ebonite held on an ebonite axle, and this rapidly 
rotated by a turn-table (see Fig. 2). 

The intermittency 1s always most marked when the arc is 
first started and then diminishes, but it is always present more 
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or less, and it shows that the oscillations, even if undamped, 
are not absolutely continvous, but are cut up into irregular 
groups. 16 seems to be caused by the arc changing its point of 
departure on the carbon electrode. It is increased if the 
rctation of the carbon is irregular, but I have never been able 
to abolish it altogether. Another proof of the same fact is 
derived as follows :— 

The helix 1s removed and another square coil of 12 turns 
ог so of insulated wire wound on a frame 60 cms. inside is 
placed parallel and at a distance of 2 or three metres from 
the similar coil in the condenser circuit (see Fig. 3). This 
secondary coil is tuned by a condenser to the same frequency 
as the arc condenser circuit. Across” the terminals of the 
secondary circuit another circuit is joined which consists of 
the oscillation valve or glow-lamp wireless telegraph detector 
devised by me four years ago, and already described.' This 
valve stops all movement of electricity in one direction, and 
in series with the valve is placed a telephone. Оп listening 
to the telephone when the arc is in operation and is quite 
steady, a crackling sound is heard, which is not sufficiently 
regular to be called a musical note. If the oscillations in the 
arc circult were continuous and absolutely persistent, they would 
induce similar secondary currents, and my oscillation valve 
would separate out all the unidirectional constituents, and send 
through the telephone a perfectly steady «ontinuous current. 
But this is not the case. The telephone yields a sound which 
shows that the continuous current through it is interrupted 
irregularly, and this can only be because the oscillations in 
the arc circuit are interrupted. If the telephone is not inserted 
directly in circuit. with the valve, but is inserted in the primary 


circuit of ап induction-coil, or air-core transformer, the 
1 See J. A, Fleming, “On the Conversion of Electri : Oscillations into Continnous 
Currents by means of a Vacuum Valve," Proc. Boy. Soc Lasd., vol, iXxive, р. 4,6. 


(1905). Also Phil. Mag., May, 1906, 
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secondary of which is inserted in series with the valve, the 
sound in the telephone is still more increased. 

We have therefore strong indications that the arc method of 
exciting undamped oscillations gives rise to irregular groups of 
oscillations which are separated by short intervals of time. 

In order to be successful at all in producing high-frequency 
oscillations by the arc method, I find it essential to pay atten- 
tion to a number of details. One important condition of success 
is, as Mr. Poulsen has already pointed out, that the carbon 
electrode should be kept in slow rotation. If the carbon is 
not rotated, a bulbous deposit of carbon soon grows on the 
electrode and builds up a beak or pimple of carbon which 
makes the arc irregular and soon puts it out. The end of the 
round carbon should be cut off square to begin with, but it soon 
gets rounded off and a little corrugated or milled, and seems to 
work better when it has been used for a short time. Hard arc 
carbons are better than soft for producing oscillations. 
Secondly, as regards the gas. Pure hydrogen works with dift- 
culty. Coal-gas is better, but the coal-gas cannot be used over 
and over again, as it is altered in composition by the arc, and 
this seems to create a difficulty in the use of the Poulsen arc 
as a transmitter in wireless telegraphy on board ship. The 
deposit of soot in the chamber is sometimes excessive. The 
coal-gas must be passed through quickly, but not too quickly, 
and my experience is that if the sides of the containing 
chamber are not kept cool, the deposit of soot is greatly 
increased. ‘The more enriched the coal-gas is the worse becomes 
this trouble. I find it necessary in any case to clean out the 
chamber after a few hours of continuous use. In the next 
place, the magnetic field required careful adjustment. If it is 
too strong, the arc cannot be maintained without constant inter- 
ruption. If too weak, the oscillations are feeble. 

The various factors—gas, field, arc-length, rotation of carbon 
and water cooling—all require exact adjustment to obtain the 
best result. In laboratory or in lecture experiments, when 
effects are only required for a few minutes, this is not difficult; 
but if the apparatus is used as a transmitter in wireless tele- 
graphy, it must be possible to maintain constant for hours 
together the production of the oscillations, and so far I have 
not found that this is a very easy thing to do. I have tried 
. many methods for making the arc self-regulating as to length, 
but without success. The best plan is hand regulation by a 
skilled assistant. There is a particular length of arc which for 
given current and voltage produces the oscillations most effec- 
tively, and this length has to be maintained constant. 

When employed as a wireless telegraph transmitter, the ques- 
tion which presents itself for consideration is the efficiency of 
the arrangement as an energy transformer. We supply the arc 
with continuous-current power, and we create by it high- 
frequency persistent oscillations in the antenna. There are 
several sources of energy dissipation. In the first place, the arc 
must be arranged in series with certain regulating or ballast 
resistance to permit of adjustment. I have found that very 
good effects are obtained when working off a 400-volt public 
supply of direct current or from a 500-volt continuous current 
5 kw. dynamo. Then from 50 to 100 volts may be dropped in 
the regulating resistance when working with an arc of 8-10 
amperes. 

In the next place, there is a large production of heat in the 
chamber containing the arc, the greater part of which is 
removed by the cooling water. We have then a portion of 
the power converted into high-frequency current in the con- 
denser circuit, and this dissipates itself partly as heat in the 
inductance and condenser, and only a fraction of this power 
is radiated by the antenna. We are not really concerned to 
know the manner in which these heat losses are distributed. 
We cannot subject the matter to mathematical discussion unless 
we make certain assumptions as to the form of the curve repre- 
senting the oscillations, which form has not yet been deter- 
mined. I have found by experiment that the power factor of 
the arc when working is not far from unity, and hence the 
power given to the arc in the form of continuous current can be 
very approximately determined by the product of the arc 
current and the supply voltage. For instance, in one case the 
potential difference of the arc electrodes was found to be 320 
volts and the arc current 84 amperes, whilst in two separate 
measurements with the wattmeter the power taken up was found 
to be 2,652 and 2,674 watts. The product of amperes and volts 
is 2,688, and hence the power factor by these measurements is 
0:98 or 0°99, or practically unity. 

If the current through the are can be kept sufficiently con- 
stant, which is rather difficult, the power radiated may be also 
measured by the wattmeter. For suppose that we have a direct- 
coupled antenna joined at some point to the condenser circuit, 
we may then take wattmeter readings with and without the 
attached antenna, and the difference will be ihe power radiated. 


In the case of the long helix above mentioned, the power 
given to the arc when the helix was attached to the condenser 
circuit was 2,674 watts, as measured by the wattmeter, and 
with the helix removed it was 2,632 watts, the arc current 
remaining constant at 8'd amperes. Hence in this case it appears 
that the radiation and power consumption due to the attachment 
of the helix is 42 watts. 'The measurements, however, cannot 
be made very accurately in the case of small power radiation. 

In the case of a direct-coupled antenna which is emitting a 
wave-length corresponding to its fundamental oscillation, the 
radiation can be approximately calculated from a formula given 
by Hertz. Hertz shows that in the case of à dumbbell oscillator 
having an electric moment Q, the energy E radiated per period 
is given by the expression 

4( 2 
EDT ergs per period, 


where A 1s the wave-length of the radiation. 

If C is the capacity of one-half of the oscillator with respect 
to the other, and V is the maximum potential difference of the 
parts during an oscillation, and 7 the effective length, then 
Q-CVI. 

If I is the maximum value of the current in the oscillator 
during a period, then | 


I-2»-nCV and Q?-I?*P?/Ax?n?, 
where n is the frequency . 
» Accordingly, 
421212 


E= 3AsQ2 ergs per period. 
Now 
и= 3 х 10!^ ems./sec. = пл 


is the velocity of radiation. 
In the above equation, I is the maximum current in electro- 
static measure. lf A is the ampere value of the same current, 


then ыл 


10 = If, then,: the oscillations are persistent and with 
frequency n, the energy in ergs radiated per second from the 
antenna is 

‚_ 4:4??? 


Wz gas, €T8S per second ; 


Aru C, 
= 400 X А? ergs per second ; 


,U 
= 40° a А? watts. 


For any antenna the ratio of wave-length A emitted to effective 
length l is a fixed quantity and approximates in practice for 
single-wire antennz to 2°5. We have, therefore, this curious 
result which does not seem to have been previously noticed, 
that the power radiated in watts from a linear antenna of any 
length is given by the expression W —64A?, where A is the 
maximum value of the current flowing into the base of the 
antenna. If (A) is the current as read on a hot-wire ammeter 
inserted at that point, then 


A 
(А) =, and 
^ 


EL W = 128(A)? watts. 

Thus, if such a hot-wire ammeter showed an antenna current 
of 1 ampere (R.M.S. value), the radiation would be 128 watts, 
and for the same current is quite independent of the height of 
antenna or the frequency. 

Seeing, then, that open antennie have such enormous radiative 
power, we can in practical radiotelegraphic work employ very 
small antenna currents when using persistent oscillations. 

À complete explanation of all the phenomena involved in the 
Poulsen arc can hardly vet be said to have been reached. It 
has been shown by experiments made under the author's direction 
in the Pender Electrical Laboratory of University College, Lon- 
don, by Mr. W. L. Upson, that the characteristic curve or volt- 
ampere curve for a carbon-metal arc in hydrogen is a curve 
faling down with a much steeper slope than the characteristic 
for a carbon-carbon arc in air. 

Also that the time during which the electromotive force can 
be removed without permanently extinguishing the arc, is very 
much shorter in the first case than in the second. Both these 
facts undoubtedly contribute to enable the production of oscilla- 
tions of a higher frequency to be obtained with a carbon-metal 
arc in coal-zas, as compared with those which can be reached 
with a carbon arc in air. 

In order that oscillations may be produced when a condenser 
circuit is shunted across the arc electrodes, the condenser, during 
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its charge and discharge, must cause a variation of current 
through the arc, and this in turn must cause a variation in 
the potential difference of the electrodes in such direction as 
to assist the charge or discharge. Thus when the condenser is 
robbing the arc of current and so decreasing the arc current, 
this must automatically raise the potential difference of the 
electrodes, and when the condenser is discharging it must 
decrease the potential difference. The greater this P.D. varia- 
tion for a given current decrement or increment, the greater 
will be the energy conveyed to the condenser circuit. 

In the case of a carbon-carbon arc worked at 10 amperes and, 
say, 60 volts arc P.D., the characteristic curve is rather flat. 
Hence, if we employ a small capacity in the shunt circuit we 
have very little variation of arc current and arc P.D., and 
little or no energy in the condenser-circuit oscillations. We 
can, however, obtain more energy by using, as Mr. Duddell 
originally did, a condenser of rather large capacity, say, 1 to 5 
microfarads. Moreover, the carbon arc has a persistence which 
renders it irresponsive to very rapid variations of current. Hence 
with a large current carbon-carbon arc in air, we can only obtain 
rather slow oscillations. Р 


If, however, we employ a carbon-metal arc, carbon negative 
and cooled copper, positive electrodes in hydrogen or coal-gas, 


ме then have an arc with a very steep characteristic curve, 


and one which responds to exceedingly rapid variations of current 
through it. We can, therefore, employ in the shunt circuit a 


.condenser of small capacity, and yet convey to it a considerable 


amount of energy owing to the large P.D. variation in the arc 
caused by a small arc-current variation. Hence we can produce 
oscillations of high frequency. This theory is confirmed by 
the observation that in the case of the carbon-carbon arc in 
air for small currents, and in the case of the carbon-aluminium 
arc, the characteristic curve is nearly as steep as for large 
current carbon-metal arcs in hydrogen; and with these particular 
arcs, viz., the sfnall current carbon arc in air and carbon- 
aluminium arc in air, we can obtain oscillations of high 
frequency. 

Much further investigation is, however, necessary to enable 
us to state precisely the action of the surrounding medium, 
hydrogen, or better coal-gas, in producing this steep charac- 
teristic volt-ampere curve for the carbon-metal arc in these 
gases. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY - 


all of 1907, H. W. Lash describes methods tor working a 
new electric steel process. It is claimed for the process that 
it produces steel of good open-hearth qualiiy from mixtures 
of iron oxide and pig or cast iron. The quantity of pig iron 
required should not be more than that of the iron oxide, and 
can be less; satisfactory results have, in fact, been obtained 
when the cast iron was not more than one quarter the weight 
of the iron oxide. The iron oxide and the pig must be 
used in a state of fine division, consequently the iron ore (if 
this is the oxide employed) must be first crushed. The pro- 
cess 1s said to be well adapted to the direct treatment of 
magnetic concentrates, or of iron sands, such as those of 
New Zealand or the St. Lawrence. It would appear, there- 
fore, that the process offers a solution of the often-attacked 
problem, the reduction of the iron sands and of magnetic 
concentrates. 

The quality of pig iron must be such that it contains a 
high percentage of oxidizable metals, such as manganese, or 
of metalloids, capable of combining with the oxygen of the 
ore. Beside the iron and iron oxide, the charge also contains 
carbon as a reducing agent, preferably in the form ot finely 
ground coke; the ordinary slagging mixtures are also added. 
It is also found advantageous to add some sawdust or bituminous 
coal to the charge. This on heating leaves the mass porous, and 
thus causes the smelting to be more rapid. The pig or cast iron 
being finely divided and intimately incorporated with the iron 
oxide, has a twofold effect. In the first case the pig iron con- 
tains manganese and metalloids, which, in close contact with 
the oxide, are active and powerful reducing agents. Secondly. 
the molten pig iron would appear to act as a solvent for some 
of the free carbon and as an enveloping mantle for the particles 
of oxide, thus bringing the dissolved carbon and iron oxide 
into intimate contact. The free carbon should be present in 
sufficient. quantity to cause proper carburization of the molten 
metal, and so maintain it in a fusible condition, and also 
protect it from atmospheric oxidation. 

In the September number of Klectrochemical and Metallurgical 
Industry it is stated that the electric furnace trials were 
made at Niagara Falls by Messrs. FitzGerald and Bennie. In 
the trials the charges were made of one quarter pig iron and 
three quarters iron ore. The average vield from the metallic 
content charged was 9 per cent. It is intended to test the 
new process in the Héroult electric plant in Remscheid in Ger- 
many, and in the Stassano electric furnace in Italy. It will 
also be tested with Canadian macnetie concentrates on the 
Canadian side of the Niagara Falls. 

L. T. Sherwood and G. Alleman describe the quantitative 
deposition of zinc, copper, silver. nickel and cadmium, using 
tin cathodes (Journal American Chemical Society, 1907, p. 
1065). The tin cathodes were in the form of dishes, stamped 
from block tin. A platinum wire spiral, which was rotated at 
a speed of 700 revolutions per minute, served as anode. The 
zinc was deposited from solutions in sodium hydroxide. As 
caustic alkalis act upon tin, the circuit should be closed before 
the addition of the alkali. In the case of silver, hot water 
is first placed in the basin. the circuit is then closed, and 
then oxalic acid and a small trace of isinglass added, finally 
the silver solution mixed with potassium cyanide. If the 
current density is higher than ГО to 175 ampere per sq. dcm. 
the deposit is spongy. It must be confessed that it is difficult 
to understand why oxahe acid and potassium cyanide аге 
emploved. The addition of the oxalic acid will cause evolution 
of hydrocvanic acid, which is most certainly objectionable: 
furthermore, silver can be deposited from cyanide solutions 
when a rotating apparatus is employed at very much higher 
densities than the authors find possible. With cadmium a 


Ta the three American Patents, 856,551, 860,922. and 852.978, 


trace of sulphuric acid was employed as the electrolyte. Copper 
gave the most trouble, the best results being obtained with a 
mixture of oxalic acid, ammonium oxalate, and a trace of 
isinglass. It is undoubtedly desirable in electrolytic analysis 
to replace expensive platinum cathodes by some cheaper metal, 
if possible, and the cheaper the metal and the less easily it is 
attacked by reagents, the better. 

In the rrench Patent, 575,669, L. Bonnet describes a method 
of obtaining amorphous, fused, or black diamond. The process 
consists in fusing carbon with a high-tension electric current in 
a liquid or gaseous medium under high pressure. 'The apparatus 
consists of a thick vessel of bronze or any other suitable metal, 
containing two thick carbon electrodes, between which is placed 
à piece of pure rod carbon. Underneath this rod there is a 
dish containing carbon disulphide or other liquid, which has 
no action on carbon, and which will readily evaporate and 
produce a high pressure. A current sutlicient to evaporate the 
carbon disulphide is first passed, and when the pressure is sufti- 
ciently high a heavy current, which fuses the carbon, is passed 
for a few minutes. The pressure may also be produced within 
the vessel by forcing an indifferent gas into the apparatus by 
mechanical means. 

The question of employing aluminium conductors in place of 
copper dor the transmission of electricity is one of considerable 
importance, and in this connection an abstract in the September 
number ot the Llektrochemische Zeitschrift is of interest. The 
sp. gr. of hard drawn copper is 8:9, that. of aluminium 27; the 
latter being, therefore, 33 times as light. The conductivity 
compared to the purest soft copper is, for copper, 96 per cent. ; 
for aluminium, 54 to 56 per cent. The conductivity of alumin- 
ium is, therefore, about 42 per cent. less than that of copper. 
Consequently an aluminium conductor of similar length to one 
of copper would have the same resistance if the aluminium con- 
ductor is increased in diameter in the ratio 96:54. For con- 
ductors of the same diameter the aluminium is lighter than 
the copper in the proportion of their specific gravities, viz., 
27:89. 

If now the price of 100 kilos. of aluminium is A marks, and 
copper C marks, the price of the conductor will be 96x27 x A= 
54x89C. The ratio between A and C is therefore A: C= 
1:858; that is to say, aluminium may be 1°858 times as expen- 
sive as copper in order for the conductors to cost the same. 
Taking the cost of copper at 272 marks per 100 kilo., and that 
of aluminium at 360 marks, which gives tne ratio A: К as 


1:324. In this case, therefore, the saving would be about 30 
per cent. If the price of both metals were the same, then the 


saving would be about 46 per cent. With the present market 
conditions of copper and aluminium the saving would, of course, 
be less. It must, however. be borne in mind that the tensile 
strength of copper is much superior to that of aluminium. 
Copper is also less liable to atmospheric corrosion. The corro- 
sion of aluminium depends very much upon its purity. In 
America aluminiun conductors which are unprotected from the 
weather have been used for a number of years, and practically 
no corrosion has been noticed. The question of the comparative 
cost of insulated cables has recently been deal with by us in an 
Editorial. Note. 


Congress of Swiss Engineering Societies.—' The 22nd annual 
congress of the Schweizerische Elektrotechnischer Verein will be 
held concurrently with the meeting of the Verband Schweizerische 
Klektricitatswerke at Lucerne. on Saturday, Sunday and Mon- 
day next. At the business meetings on Saturday and Sunday 
the reports of various committees will be considered, and other 
business transacted. A paper will be read bv Mr. Kilchmann, 
on the Obermatt water power station. described in our last issue, 
and a visit will be paid to the works on Monday. 
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ELECTRICAL SCIENCE т 


British and American 


Carbon at High Temperatures and Pressures.—In the September 
issue of the Proceedings ot the Royal Society (No. A553) the 
Hon. C. A. Parsons describes briefly his recent experiments on 
the effect of heating carbon electrically to very high tempera- 
tures. In some of the experunents carbon was treated in bulk 
in a thick tube of gun steel, of 8 inches internal diameter. 
The lower end of the tube was closed by a massive plug of 
steel, insulated from the tube, and serving as a pole. The upper 
end was closed by a steel ram packed. with copper rings, or 
packed with leather and steel cups, according to Ашай solids, 
liquids, or gases were used in the cylinder. The bore of the 
mould was usually lined with asbestos. After being charged 
the whole was placed under a 2.000-ton press, of which the 
head and the base-plate were insulated and connected to the 
terminals of a 300-kw. storage battery. The greater thermal 
and electrical conductivity of steel, as compared with that of 
rbon and graphite, together with water jackets, kept the 
outer layers far cooler than the cencral core. With pressures 
of about 30 tons per square inch, and currents starting at 
6,000 amperes, increasing to 50,000 amperes, carbon rods placed 
in the centre of the cylinder were partially converted to 
graphite and firmly welded together. In several experiments a 
nucleus of very sott graphite, about 2, in. iu diameter, 
was found in the centre of the cylinder. But the heating was 
in all cases limited by the melting of the steel poles, and 
internal jackeiing of the poles was ‘tried in vain. In further 
experiments another plan was adopted. This was to place an 
insulating diaphragm, with a hole in it, across the cylinder, 
so that the energy would be concentrated on the 
small volume in the neck. In one such experiment the barrier 
was of magnesia, and the pressure was raised to 100 tons per 
square inch. The terminal voltage was about 12 volts, and 
the power supplv about 100 kw. As the hole in the 
barrier was 2 in. long by 3 in. diameter, the heat umts 
delivered at the neck during seven seconds were about four 
times the amount necessary to raise the carbon there through 
50009 С. The charge was graphite, and that in the neck 
was altered io very large and soft flakes. Neither the graphite 
nor the magnesium carbide which is formed at these tempera- 
tures and pressures contained any hard crystalline carbon, [n 
other experiments carbon was heated under liquid or gaseous 
pressures. The general arrangement of the mould consisted of 
a central rod of carbon surrounded by a lining of marble. 
Then liquid carbon dioxide, for example, was run in, and 
compressed, and current passed through the rod. Practically 
all the dioxide was converted to monoxide; part of the carbon 
rod was converted to graphite, but at one place there was 
found a nest of woolly oki carbon, showing that under 
a pressure of 30 tons per square inch carbon varourised in a 
carbon monoxide atmosphere is deposited in the form of 
amorphous carbon. The main conclusions to be drawn from 
these experimenis are that at very high temperatures and 
pressures carbon is still a very good conductor, and that sott 
ervstalline graphite is the resuliing stable torm of carbon atter 
this treatment. Further, there has never been formed more 
than a suspicion of black or transparent diamond, and the 
inference is. therefore, that mechanical pressure is not the 
cause of the production of diamond in rapidly cooled iron. 

The N hays,—Vory little has been heard of these rays 
during the past year or two, so it may be necessary to recall 
that the N rays were disc overed by Blondlot, and are believed 
to increase the brightness of an already luminous phosphor- 
escent screen, while the N, rays are believed to lessen the 
brightness of the screen, Ап associated phenomenon, the 
“heavy emission.” was held to consist of streams of matier 
ejected from objects, such as metais and liquids, and to be 
acted upon by the attraction of the earth. lt. too, made the 
phosphorescent sereen brighter.‘ Physiological rays’ differ 
from N rays only in penetrating power, while N, rays have 
only been perceived by one writer. The purpose of this note is 
to put on record that a very complete and lengthy summary of 
all the investigations into these rays. together with an exhaus- 
tive bibliography, may be found in the July, August and Sep- 
tember numbers of the Jouraal of the Franklin. Institute, G. 
F. Stradling being the compiler. Of course, the final conclu- 
sion reached is that the whole remarkable episode of the 
discovery and investigation of these "rays" is merely a 
monumental example of human capacity for self -deceyiion, 


Continental 


Surface Discharge of Condensers,—lf in a condenser. circuit 
the P.D. of the condenser surpasses а certain value, a fine brush 
discharge 15 observed to proceed from the edge of the coating 
over the surface of the dielectric; At the moment when the 
spark gap of the circuit is bridged by a spark, there is a vivid 
spray of light over the same surface. This spray involves a 
certain loss of energy, which is often supposed to be negligible 


in comparison with the loss involved in the spark itself. W. 
Eickhotf, in the Physikalische Zeitschrift for September Ist, 
measures the amount of loss involved in this phenomenon, and 
its intluence upon the sharpness of resonance in spare telegraphy. 
The author emplovs a scheme whereby various numbers (1, 4, or 
9) of condensers can be connected so as to have always the same 
effective capacity, but very ditterent P.D.’s between coatings. 
He finds that the greater the number of condensers 
used under these circumstances, the smaller is the de- 
crement, and the sharper the resonance. The deforma- 
tion of the resonance curve is not the only consequence 
of the spray discharge. Another consequence is that it is dis- 
placed towards the region of less rapid oscillations. The acci- 
dental variation of the spray discharge according to its path 
produces a corresponding uncertainty in the point of resonance. 
For practical purposes, the author recommends the use of long 
cylindrical jars, in which the free edge of coating is small in 
extent. The suggestion that the spray discharge is encouraged 
by the light of the spark is ШАШ д bv experiments with sparks, 
arcs, and mercury lamps, whose ultra-violet radiation was found 
to produce no sensible effect. 

Klectrincation of the Human Body by Motion.—Some five 
years ago, Hevdweiller astonished electricians by maintaining 
that be nding of the knee-joint charges the upper part of the 
human body positively, and the lower negatively, to the extent 
of several hundreds or thousands of volts. This would imply 
that the human body is a much: worse conductor than is ordinarily 
believed. A contrary conclusion is arrived at by S. Tereschin 
and A. Georgiewsky in the /hysikalische Zeitschrift for Septem- 
ber lst. ‘They point out that the material of the insulating stool 
on which the person stands is of decisive intlucnce upon the 
sign of the charge, which 15, therefore, probably due to A s 
against the stool itself. When a considerable P.D. is observed, i 
prcbably has ics seat in the clothing or the hair, these being Бай 
conductors. 


Lord Kelvin and Irish Education.---At the opening of the new 
buildings of Queen's College, Belfast, on Friday, an address by 
Lord Kelvin. (who was unable to be present, owing to the indis- 
position of Lady Kelvin) was read. He stated that the develop- 
ment had come to maturity within six years of the time that 
Principal Hamilton inittated the better equipment fund, and some 
of the benefactors’ names were happily commemorated in the 
titles of five of the seven laboratories. Personally, he envied most 
the workers in the laboratories of physics, chemistry, and engineer- 
ing. At the present stage. of the era which commenced with 
Henry Becquerel's discovery of radio-activity in salts of uranium 
and in metallic uranium, the very thought of physics and 
chemistry, a united science, compelled them to think of radium, 
in which Mme. Curie discovered. the element of BecquerelI's 
wonderful radiation. He hoped the physical and chemical 
laboratories of Queen's College would be full of radio- activity 
until they had more intimate knowledge of radium than they had 
of iron with its magnetic quality. Thought of early days brought 
vividly to his mind recollections of the dawn of University 
historv in Belfast. He well remembered the joy in the house 
which his father built for himself in College Square when the 
news came that King William. IV. had conterred on the voung 
Beltast institution—then, if he remembered. right, about 14 
years old—an honour according to which it became the "' Royal 
Academical Institution.” This they might look upon as a first 
step up towards the dignity of an indenendent University which 
they had now in full view. A second step in which also his 
father took a keen interest was the founding of Queen's College, 
into which when the institution was about 30 vears old, its 
University department was absorbed and made part of the 
Queen's University of Ireland. He had many happy recollec- 
tions of Queen's College in the ‘fifties and ‘sixties, when his 
brother was professor of engineering there. What would he not 
have given ter the adnorable and useful engineering laboratory 
of which Queen's College took possession that day? He had 
somewhat later recollections of Queen's College. full of personal 
and scientific interest, when Thomas Andrews was making his 
immortal discoveries regarding the continuity of the gaseous and 
liquid states, new celebrated throughout the scientific от Не 
well remembered, too, his showing him, on a promisingly practi- 
cal scale of magnitude, the electrical transmission of power at the 
time when hy most engine.rs and scientific men engineering 
applications of eleetro-magnetism were looked on as chimericat 
fancies of ingenious non-practical professors or other weak 
persons. Who could sav whether the seed thus sown, about 1870 
or 1871 or 1872, through University action in the North. of 
Ireland, nought not have germinated in the Portrush Electric 
Railway, which had given to Ireland the first historic title to 
the utilisation of water power bv electric transmission to many 
miles, instead of to a few vards, as shown to the students of 
Queen's College in Andrew's Jecture-room? Filled with these 
recollections, he need scarcely say that he took a keen personal 
interest in that dav’s proceedings. We are indebted to The 
Times for the above report of Lord Kelvin'’s address. 
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THE ENGINEERING AND MACHINERY EXHIBITION - 


(First NOTICE.) 


N Engineering and Machinery Exhibition was 

formally opened by Sir Alexander Kennedy, 
F.R.S., last Thursday. The exhibition is being held at 
"Olympia ’’ (London), and it will remain open until 
October 19th. А good representative collection of 
machine tools and other workshop appliances is on 
view there, as many of the leading firms are exhibiting, 
and the practical nature of the exhibits should not fail 
to attraet the majority of those people living in and 
around. London who are interested in the engincering 
industries. 

At the opening luncheon the toast of '' Success to 
the Exhibition '' was proposed by the Hon. Sir Horace 
Tozer, Agent-General for Queensland, and was 
responded to by Sir Alexander Kennedy. 


Str Horace Tozer referred to a failing of the British manu- 
facturer, viz., that he was remiss in bringing his productions to 
the prominent notice of the purchasing classes. Anexhibition such 
as this one should, however, greatly assist him in this, and it 
must be remembered that it had educational as well as adver- 
tising advantages. He himself could do more for them than 
make a speech, as he had been engaged in spending £560,000 on 
manufactured machinery in the British Isles. 

SIR ALEXANDER KENNEDY, in responding, said that his earliest 
recollections included the great Exhibition of 1851, and he had 
in the course of his life spent a considerable amount of time 
at most of the great European Exhibitions of the nineteenth 
century, so that a show of this kind had special interest to 
him. A similar Exhibition held last year had been successful, and 
the number of exhibitors had increased this year by 25 per cent. 
He was told that the total weight of the ca hibits was 
between 2,500 and 3.000 tons, and their total value some- 
thing like £100,000. The machinery in motion would no doubt 
have its perennial attraction for visitors. It was hard to say 
whether the engineer, who knows something about it, or the 
man in the street, who knows nothing about it, obtained the 
greatest pleasure from looking at ''wheels going round." ‘The 
machinery in motion covered some of the most modern construc- 
tions of electrically driven tools adapted for special work, and 
capable of being used at exceptionally high speeds. In fact, if 
he were to single out any one class of machinery which was 
exceptionally well represented in the Exhibition, it would be 
the class of machine tools, which contained some excellent ex- 
hibits from the Continent and from America, as well as from 
this country. A historical telegraphic exhibit had been lent by 
the Postmaster-General, and in the loan collection there were 
also a number of interesting photographs sent by railway com- 
panies and others, and various models and photographs lent bv 
the Institution of Mechanical Engineers. <A class of exhibits, 
not represented last year, was the extensive collections of mining 
machinery of various kinds. When visitors were tired of look- 
ing at the actual machines they could vary their entertainment 
by examining the drawings of machines shown by the technical 
journals; some of these illustrations were so perfect that the 
only thing wanting was that the machines should turn round. 
The speaker also mentioned that lectures on technical subjects 
are to be given on certain evenings, by gentlemen who had given 
their services gratuitously. The managers of the Exhibition 
last vear had generously handed over to the benevolent funds of 
the various engineering societies. very handsome and welcome 
donations. As the chairman of the Benevolent Fund of the 
Institution of Civil Engineers he had, therefore, a very per- 
sonal interest, not only in the technical, but also in the financial 
success of this Exhibition, and he hoped that this year, as 
formerly, the success of the Exhibition would be sufficiently 
great to enable the managers again to help the benevclent 
societies connected with the industries represented. Не hap- 
pened to know from his personal experience that the demands 
оп the*funds of those societies were often very great, and that 
the applicants for help were very deserving. is first duty, as 
President of the Exhibition, was to express his thanks for the 
wishes for its success. He hoped that later on his last duty in 
connection with the Exhibition might be, as President of the 
Institution of Civil Engineers, to return thanks to the managers 
for a very welcome donation to the benevolent fund. 

Mr. T. Hurry Ricues (President of the Institution of Mech- 
anical Engineers) then proposed the toast of ‘‘The Engineering 
Industries." 

Pror. J. A. Ewrne (Director of Naval Education), who was 
called upon to reply in the absence of Sir A. K. Rollitt, com- 
plained that à man called upon to make a speech without pre- 
vious preparation had his centre of activity shifted to the 
brain from the place in which it should be after an excellent 
dinner. He felt inclined to do as Lord Byron had done on such 
an occasion: instead of saying “Now, Barabbas was a robber,” 


- Lord Byron had revenged himself by saying, ' Now, Barabbas 


was a publisher," and he was now tempted to say, ''Now 
Barabbas was an exhibition organiser." Continuing his bibli- 
cal references, Prof. Ewing said that Tubal.Cain was the first 
engineer, but in reality he was not so much an engineer as a 
professor of engineering, for he was referred to as “ап instructor 
of every artificer in brass and iron." Becoming more serious 
on the question of engineering instruction, Prof. Ewing could 
not resist a further quotation, this time not from the Bible, but, 
to the best of our recollection, from Lbsen’s ‘‘ Master Ви! ег” 
—to the effect that ‘the younger generation are knocking at the 
door." It was possible, he continued, to teach engineering 
cadets in the space of an hour methods that it would formerly 
have taken them a lifetime to learn, and nowadays every naval 
oflicer was also an engineer. 

Carr. Н. R. Sankey then proposed the health of the Chairman, 
to which Sir Alexander briefly replied. 


As there are about two hundred exhibitors, and a 
large number of these show machinery or appliances in 
whieh the electrical engineer will take an interest, our 
deseription of the exhibits will naturally occupy con- 
siderable space, and will therefore be extended over 
several issues of ELECTRICAL ENGINEERING. | 


The Alexander Manufacturing Co., 42 and 44 Moor Lane, 
E.C., and The Mork Patent Pulley Block Co. (Stand No. 112.) 
Specialities exhibited by the former of these two companies 
include a sprinkling nozzle for allaying dust in coal mines, a 
new safety valve in which the steam pressure behind the valve 
assists the weighted lever in closing it, and sections of several 
forms of steam valve. Among these is a ‘‘burst pipe” valve. 
which is constructed to close automatically when a sudden drop 
of pressure takes place in the steam pipe. On the same stand 
is fitted up an example of the Mork ''nonfrict"' overhead run- 
way, in which a special bent steel plate track of gutter-like 
shape is attached to the joist by means of hangers, so that the 
pairs of wheels of the trolley run in grooves. The construction 
is such that the provision of points, turntables, &c., is greatly 
facilitated, and there is considerably less friction than when 
the track simply consists of the lower flange of an ordinary 
rolled joist. Samples of the Mork patent worm-geared pulley 
block with releasing gear are also shown. 


W. H. Allen, Son & Co.. Queen’s Engineering Works, Bed- 
ford. (Stand Nos. 92 and 105.) An example of one of Messrs. 
Allen's well-known vertical enclosed three-crank three-cylinder 
compound high-speed engines for 300 b.h.p. at 450 r.p.m., 
occupies the centre of the stand, and two smaller engines are 
shown, together with a three-throw Allen-Edwards air-pump. 
One of the latest patterns of low lift centrifugal pumps is also 
to be seen. Some alterations have been made recently in the 
design of these pumps, with the result that the efficiencies have 
been considerably improved. 


Allen & Simmonds, Thames Side Engineering Works, 
Reading. (Stand No. 24.) Three of this firm's specialities 
are on view. One is an improved form of piston ring, by 
which it is claimed that friction is very considerably reduced, 
and which is specially suited to superheated steam. A model is 
also shown of a patent grate designed to avoid all possibility of 
clinkering by a special jogzling motion which is given to the 
fire bars, disturbing the whole surface of the fire, and sifting 
out all the small dirt and ash which is the basis of clinker 
formation. The fire bars are of a special section, and the 
motion is produced by levers worked from the boiler front, 
without in any way disturbing the ordinary firing operations. 
A convenient form of portable hand-power shearing machine, 
suitable for cutting either flat or corrugated sheets, is aiso 


shown. 


John Barker & Co., Ltd., Kensington (Stand Nos. 165 and 
172), show several patterns of Kennedy’s patent pipe-bending 
machine, which is made in sizes suitable for work varying from 
the lightest electric light conduit up to pipes of 2 in. diameter. 
In the smallest sizes the pipe is simply bent round a grooved 
circular former at a size corresponding to the radius of the 
required bend, carried on a vertical mandril fixed to a heavy 
foot by means of a long hand lever. In the larger hand-power 
machines gearing is added to increase the leverage available, and 
the lever, which is provided with a ratchet action, is worked 
backwards and forwards several times. Tubes down to 18 gauge 
can be bent cold without filling. The machines can also be used 
to bend round, tat, tee or channel bars, and, owing to the tight 
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hold of the flanges between which the work is held, very satis- 
factory bends can be made in edgewise strip. A larger power- 
driven machine on the same principle is also shown. 


The Beldam Packing & Rubber Co., 93—94, Gracechurch 
Street, E.C., and Brentford. (Stand No. 28.) On this stand 
are samples of Beldam's patent “ Pilot’’ packing, which con- 
sists of rings of special white metal, embedded in asbestos, 
and backed with rubber. 'lhe metal in the packing is con- 
centrated on the actual wearing surface, and forms a con- 
tinuity of metal on une rod. In actual use the pressure of 
the gland forces the white metal on to the rod, and a series 
of asbestos - protected white metal rings is formed in the 
stufüng box. Some other forms of packing are also exhibited, 
including '' Excelsior’’ self-adjusting metallic packing rings. 


The Carborundum Company, 29 Clifton Street, Finsbury 
Square, E.C. (Stand Nos. 156 and 182.) A number of samples 
of grinding wheels, sharpening stones, blocks, &c., are exhibited, 
showing the applications of carborundum to every variety of 
grinding process. The abrasive material carborundum differs 
from both corundum and emery in being an artificially manu- 
factured substance, made in the electric furnace at the com- 
pany's works at Niagara. It consists essentially of a carbide 
of silicon. In forming the material into blocks and wheels for 
grinding it is baked at a high temperature with suitable binding 
materials, which become vitrified and produce a solid mass. 


Charles Churchill & Co., Ltd., Leonard Street, Finsbury, 
E.C. (Stand Nos. 132, 140, 146.) Two examples of the turning 
lathe are shown, one being.a typical example of modern prac- 
tice, and the other an antique specimen showing a comparatively 
early stage. 
A more important modification of the lathe brings us to the 
turret machine, in which a bar passing through the hollow live 
spindle is operated on by a series of tools till the required part 
is completed and cut off, whereupon the bar is brought forward 
the necessary distance and the cycle of operations is repeated. 
The Warner & Swasey hexagon turret lathe, and the N. & W. 
combination turret machine form good examples of semi- 
automatic repetition tools of this class. Still more specialised 
and complex developments of the same general idea bring us to 
the fully automatic machines, in which ingeniously combined 
cams assume the functions of the operator, and enable the 
machines to perform their allotted tasks without constant in- 
dividual attention and manipulation on the part of the attendant. 
In the “Simplex” machines (of which two are shown at work) 
four bars are operated on simultaneously, with a very largely 
increased output as the result. А two-spindie machine of the 
same make, which is specially adapted for the manufacture of 
nuts and similar pieces, is also exhibited. So much for the 
work from the bar. Another tool, the Potter & Johnston auto- 
matic chucking and turning machine, applies similar methods 
to the handling of castings and forgings, and has an arrange- 
ment by which both ends of the piece can be machined at the 
same time. In this way a second chucking is in many cases 
avoided. Plain and universal grinding machines are also shown, 
on which circular work (whether hard or soft) can be rapidly 
brought to correct size and desired finish. © Gear-cutting 
machines are also much in evidence, and one is shown that has 
been expressly designed for the motor trade. It is the No. 0 
Biernatzki gear generator, which cuts the gears by means of a 
hob, instead of employing a formed cutter in the ordinary way. 
It is rapid in operation, produces theoretically accurate work, 
and a single hob will cut any required number of teeth cor- 
rectly. The machine has a capacity for gears up to 16 in. 
diameter by 12 in. wide, and four diametrical pitch. For bevel 
gears another machine is provided in the form of the duplex 
gear shaper, which works at a high speed and rapidly cuts the 
teeth to the required form. ‘The machine works to the cone 
lines of the gear, and so produces a tooth which is exact in 
shape and proportions from end to end. "The Cincinnati 
universal miliing machine is well known, but any who are not 
personally acquainted. with this machine should make a point 
of examining the specimen exhibited on this stand. Among the 
minor matters of interest on this stand may be mentioned the 
following :—A semi-automatic screw slotting machine, a little 
machine for quickly forming the heads of rivets up to 3 in. 
diameter by a noiseless spinning action, and a wet emery tool 
grinder with a gravity water supply and a trueing device. 


Clarke, Chapman & Co., Ltd., Victoria Works, Gateshead. 
(Ftand Nos. 91 and 106.) On this large stand are to be found 
a number of exhibits, mainly illustrative of the applications of 
electricity on board ship. Several projectors of the Admiralty 
tvne are shown, fitted with horizontal carbon Jamps with motor- 
driven feed working throuch right and left-handed screws, and 
controlled by a relay, as well as an alternative hand feed. Two 


The modern tool is a high-speed lathe by Ernault. 


complete ship lighting sets ure shown; the larger consists of a 
Clarke, Chapman multipolar dynamo, with an output of 
350 amperes at 100 volts driven at 450 r.p.m. by a two-cylinder 
compound "vertical enclosed engine. In the smaller set the 
engine is of the single-cylinder open type running at 300 r.p.m., 
and the output of thé dynamo is 180 amperes at 100 volts. The 
finish of both of these engines is well worth attention. Other 
electrically-driven appliances include a 3 ton winch for shipyard 
work. This 15 worked by a 12 b.h.p. series-wound motor, and 
is provided with a tramway type controller. Clutches are 
arranged so that the main barrel can be used independently of 
the warping ends, and can be run free from the motor on the 
brake during lowering. Attention should also be drawn to a 
very compact little worm-geared baggage winch, which will 
raise 5 cwt. at 150 ft. per minute. In this case the motor and 
worm gear run continuously, and a friction actuated by a 
conveniently placed lever is used to connect and disconnect the 
drum. An electrically-driven three-throw fresh-water pump of 
the Admiralty pattern is also shown. This set is worked 
through a single reduction spur-gear with a raw-hide pinion, 
and has a capacity of 2,050 gallons per hour against 50 ft. 
head, with a current consumption of 14 amperes at 100 volts. ` 


The Combination Metallic Packing Co., Ltd., Gateshead. 
[London Ottice, 11, Queen Victoria Street.] At Stand No. 
131 numerous samples of ‘‘Combination”’ metallic packing, origin- 
ally introduced in 1885, are shown, including types specially de- 
signed for high-speed engines, which are used in a large propor- 
tion of the engines in the electrical generating stations in this 
country. In addition to this well-known piston-rod packing, 
examples are exhibited of metal jointing rings of various 
sizes and shapes, made of a special alloy, and suitable for 
all kinds of flange and spigot joints. These rings will adapt 
themselves to rough surfaces, and the joint can be made 
and broken a number of times without changing the ring. 
Two types of positive forced feed lubricators are shown, in 
which a positive pump action is combined with a sight feed. 
An example of the older pattern, which has been in continuous 
use for seventeen years, is to be seen on the stand. 


Crosby Steam Gauge and Valve Co., 147 Queen Victoria Street, 
E.C. (Stand No. 166.) Among the numerous exhibits on this 
stand are several patterns of the Mason reducing valve, includ- 
ing a new form worked by a diaphragm and weighted lever for 
controlling reduced pressures from 0 to 25 lb. per sq. in. 
Another novelty is an attachment for electrically controlling 
steam-whist]e valves from a distance. The steam gauges shown 
include a specially dead-beat type with a double bourdon tube, 
which has recently been introduced. Attention should also be 
drawn to the recording types of pressure gauge. A very com- 
plete collection of Crosby indicators are on view. Among these 
is a new type with external spring. This spring is of the 
ordinary form, but is mounted directly above the cylinder on a 
tubular extension of the piston rod. A shallow piston is used 
which is of larger diameter than in the ordinary internal spring 
types, and the friction is considerably less. 'These are made 
both for gas and steam engine work. А convenient feature is 
the ease with which the atmospheric line can be set to occupy 
any position on the card by the adjustment of a locked nut. 
Some of these indicators are fitted with an electro-magnetic 
attachment, so that the pencils of several indicators can be 
brought on to the paper simultaneously from one point. This 
should prove useful in the testing of large engines with several 
cylinders, without a separate observer to handle each indicator. 
A convenient form of reducing gear for attaching to the indi- 
cator itself is shown. This apparatus can be fitted with a 
detent which can be put into action when required to arrest the 
motion of the drum when the paper is to be changed. A form 
of continuous indicator is also shown. There is a good display 
of steam and water valves, including the Crosby renewable 
spring.seated valve. 


Crossley Brothers, Ltd., 10 St. Bride Street, E.C. (Stand 
No. 266.) A 59 b.h.p. single horizontal tyne cylinder, gas 
engine, direct coupled to a multipolar dynamo, is shown running, 
supplied with suction gas from a producer plant on the stand. 
The engine is of the latest standard Crossley type, fitted with 
magneto ignition. 


The Dexine Patent Packing & Rubber Co., Ltd., Abbey Lane, 
Stratford, E. (Stand Nos. 56 and 77.) On this stand are 
numerous examples of packing for various classes of machinery, 
made of a special preparation known as ''Dexine." This con- 
sists of combination of vulcanised india-rubber and other ingre- 
dients, prepared by a special process, which gives it exceedingly 
tough and frictionless qualities, together with the ability to 
resist the action of extreme temperatures. The material can 
be moulded into any form, and is particularly suitable for 
pump buckets. 
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Drummond Brothers, Ltd., Church Mill Works, near Guildford, 
Surrey. (Stand No. 123.) A small but typically British exhibit 
of well-designed and substantially-built tools. The high speed 
engine lathe shown below is characteristic of the rest; it is a 
nine-inch S.S.S. machine, with special gap bed and slotted cross 
slide. The following details of construction are unique in this 
lathe :—The slide rails, on which the saddle is guided, are formed 
at the level of the bottom of the gap, and extend right along 
the gap space instead of being formed at the top level and stop- 
ping short at the gap space. The saddle can, therefore, be 
worked at any time over the gap space and right up to the 


of a few | slots in more or less inaccessible places on the wings 
of the saddle, by means of which, after dismantling the cross 
slide, screw, and bearings, work is supposed to be fastened to 
the finished hand-scraped side rails of the compound rest! re- 
sulting, when the work can be fastened at all, in the destruction 
of the surfaces of the slides. It will be seen that these improve- 
ments consist, in each case, of a carrying out to a fuller effi- 
ciency of old and well-tried ideas, and not in untried novelties. 
For instance, the usefulness of the old form of gap bed was 
undoubted, its objectionable features being its unmechanical 
design. This lathe has the gap with its usefulness, but the 
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DRUMMOND BROTHERS’ 9 IN. CENTRES S.S.S. HIGH-SPEED ENGINE LATHE. 


largest face plate running in gap, without any overhang either 
of tool or saddle. There being no necessity for the usual clumsy 
gap piece, all the trouble of removal, cleaning, and replacing 
of this is avoided, and an even-wearing surface, equal to a 
straight-bed lathe, is secured, although the convenience of the 
gap is retained. This design of bed gives a true ‘* box’’ form 
of casting with heavy side gibs, as well as cross braces, which 
are placed in a reverse diagonal direction instead of vertically. 
Such a form is, of course, stiffer and more rigid than the common 
form, which is slit right through from end to end to form the 
ways for the tail-stock guide. The change gear box for screw- 
cutting and feeding, by means of which 41 threads and feeds 
are available without changing a gear wheel, is also fitted w'i 

an arrangement enabling the lathe to be set up for cutting metric 
threads, or any unusual threads, at the mere cost of the necessary 
extra change wheels, and of each unusual thread so set up there 
are available four changes. А pair of wheels, for instance, set 
up to give 4mm. pitch would cut one, two, four, and eight mm. 
pitches. All the usual English pitches remain available when 
the lathe is set up for unusual threads. The cross slide of the 
compound rest is formed by a | slotted, truly surfaced, boring 
or milling table of large dimensions, fitted with a sud tray 
completely round. On this, not only ordinary boring can be 
conveniently done, but holes parallel with each other in the 
same casting, such as twin motor cylinders, &c., can be bored at 
one setting; the distance, centre to centre, being readily ob- 
tained by the micrometer attached to the cross slide screw. This 
table has self-acting cross feed as well as longitudinal, making 
the lathe equal to a first-class ‘‘ Lincoln” type milling machine 
for all purposes not requiring a vertical slide. The undoing of 
two nuts only brings the upper slide away, leaving this table 
clear for fastening work to. If the lathe had only this one 
advantage in design over others, it could fairly claim to leave 
them behind; so many lathe jobs are of a boring character, and 
so many jobs are too big for the lathe for ordinary turning or 
boring on the face plate but can be done on the boring table. 
The only provision on the common type of lathe is the forming 


lathe bed is mechanically correct. Although like an all gear 
head, the headstock has a single belt drive and a choice of many 
gear spindle speeds, with the gears enclosed in an oil bath, the 
head, when running, is working in every particular precisely like 
the good old-fashioned back-gear lathe. 


* Electrical Engineering," 203-206 Temple Chambers, Temple 
Avenue, E.C. (Stand No. 102.) This stand, although a small 
one, stands out conspicuously by reason of the large white sign- 
board over it, which is 15 ft. by 4 ft. 6 in. deep, and bears the 
inscription ''Electrical Engineering," in bold dark blue square 
letters in facsimile of the name on our title page. At dusk 
this sign is lighted up by means of two strips of Linolite with 
56 16 c.p. lamps, which reflect the light upon it, and the bright 
illumination of the large white surface is very effective. "The 
stand itself is lighted with four Osram lamps. The walls of the 
stand are partly covered with framed pictures, which have ap- 
peared as illustrations in the columns of the journal. These 
have not been printed especially for the Exhibition, but are 
actual illustrations cut out of our ordinary issues and framed. 
A large stock of current, and back numbers, and also bound 
volumes of ELECTRICAL ENGINEERING is kept on the stand, and in 
addition to the exhibitor’s own publication, a collection of tech- 
nical books is exhibited for sale for the convenience of visitors. 
A photographic illustration of the stand appears in our adver- 
tisement pages (p. v.). 


Glenfield & Kennedy, Ltd., Kilmarnock. (Stand No. 232.) On 
this stand is shown a Lea water recorder in action. This appar- 
atus is particularly intended for the measurement of steam con- 
sumptions by recording the amount of water from the air pump 
discharge or the head water used. The water to be measured 
flows through a tank provided with a V notch, and the recorder is 


actuated by the rise and fall of a float immersed in, or connected 
with, the water in the notch tank. 
do not represent equal 
mechanism is introduced between the float spindle and the re- 


As equal rises of the float 


increments in the flow a rectifying 
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cording pen, which causes the latter to move in direct proportion 
to the rate of flow at any instant. This mechanism consists 
essentially of a cylinder rotated by a rack and pinion, or chain 
gear, by the float upon the surface of which is a curved groove 
corresponding to the calibration of the notch plate. The pointer 
carrying the recording pen is actuated by a pin working in this 
groove. The area of the diagram produced is therefore а 
measure of the total quantity passed, and this quantity can be 
deduced by means of a planimeter, just as in the case of an 
ordinary indicator diagram. An accuracy within 1 per cent. is 
claimed for the apparatus. Recorders of this description are in 
use in the Manchester and West Ham generating stations, and 
are on order for several others. 


Greenwood & Batley, Ltd., Albion Works, Armley Read, 
Leeds (Stand No. 159), show a small continuous current 
dynamo, driven through a 10:1 single reduction helical gear by 
a 5 b.h.p. de Laval steam turbine, running at 20,000 r.p.m. 
Several machine tools are shown, driven by one of the firm’s 
own continuous current motors. Amongst these is an automatic 
bevel gear shaping machine of a new type, which the firm are 
showing for the first time. (This 
embodies several improvements in the 
feed mechanism, including an arrange- 
ment of change wheels, by which tk- 
machine can readily be set for different 
pitches. Another machine tool of recen. 
design on the stand is a straight milling 
machine, of particularly rigid construc- 
tion. Attention may be particularly 
directed to the parallel guide arrangemen: 
for supporting the rising and falling table. 
which is readily clamped in any posi- 
tion. 


The Heatley-Gresham Engineering Co., 
Ltd., 110, Cannon Street, E.C., and 
Letchworth. (Stand Nos. 2204 and 2554.) 
Several combined sets for country house 
lighting are shown, consisting of oil 
engines of the firm's own manufacture, 
driving dynamos by Messrs. Vickers 
Maxim. The engines аге of the horizontal! 
cylinder type for running on рагаћп, but 
petrol is used for starting up. А very 
sensitive governor is provided, working on 
the throttle. 'The ignition usually fitted 
is of the Simms-Bosch high-tensicn type, 
but batteries and coils can be employed if 
preferred. The carburetter is heated by a bye-pass from the 
exhaust. Ап illustration of a similar set shown at the recent 
agricultural show at Lincoln was given in ELECTRICAL ENGINEER- 
ING, August 22nd, page 305. А specia) spring coupling is used 
between the engine and the dynamo. ‘The two sets shown are 
intended for 120 and 850 lights respectively, and run at 600 
r.p.m. А similar engine running at a lower speed is shown 
directly coupled to a pump. 

Alfred Herbert, Ltd., Coventry. (Stands 139 and 147.) 
A large variety of machine tools manufactured at Coventry ar^ 
shown by this firm, but those that will appeal most to electrica! 
men are the following :—No. 2 Hexagon Turret Lathe. The 
process of producing work from the bar is shown to advantage 
in this machine, and some notable improvements have been intro- 
duced to adapt the lathe for use with modern cutting tools ot 
high-speed steel. These improvements provide greater power, 
more speeds, and improved facilities for changing speed and feed. 
The machine is fitted with the patent single pulley head, which 
renders the cone pulley obsolete and facilitates electrical driving. 
Sixteen spindle speeds are obtained forward or reverse, arranged 
in geometrical progression. Patent dial feed motion is fitted, 
which proves the most satisfactory speed-changing device known. 
To obtain any speed the dial is rotated until the number cor- 
responding to the required feed comes opposite the pointer. The 
Hexagon turret permits bars to pass clear through. This form 
of turret gives a much larger area for the attachment of tools 
in the most advantageous position, the tools being entirely free 
from spring. The tool-holders are attached to the faces of the 
turret; a check on the back of each tool ensures its correct loca- 
tion. The feed rack which actuates the turret is inverted, so 
that chips cannot get into it. Twelve automatic stops are pro- 
vided, which act in either direction. Other tools are shown fitted 
with this patent single pulley headstock drive, which in some 
cases may be arranged for two speeds in order that a two-speed 
motor may be utilised, the remainder of the many required 
changes being obtained by means of the enclosed head gearing, 
which also comprises a reversing gear. A small machine of more 


VERTICAL 


general interest to electrical engineers is the ‘‘ Peerless” beit 
lacer. This machine consists of three corrugated rolls operated 
by a crank; a spiral needle is inserted between the rolls, and by 
turning the crank it is carried through the ends of the belt, 
making small perforations therein, into which the coiled wire 
lacing is afterwards inserted in the same way as the needle. 
The coils are then flattened and forced into the belt, flush with 
the surface on both sides, and the ends are coupled together by 
means of raw hide pins, or other suitable materials. 


E. S. Hindley & Sons, Bourton, Dorset, (Stand Nos. 233 and 
248.) The most important exhibit on this stand is a high-speed 
vertical type gas engine, directly coupled to a 15 kw. dynamo, 
and running at 600.r.p.m., with a complete suction gas producer 
plant. The type of engine is shown in the accompanying figure. 
The set well illustrates the very small floor space taken by plant 
of this description. Other advantages which the designers claim 
for the vertical high-speed type of engine are the small size 
of dynamo that can be driven directly, and the steadier running 
which permits of the lights being supplied directly without accu- 
mulators. These sets, which are throttle. governed, are also 
claimed to run more satisfactorily at low loads with suction gas 
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Gas ENGINE GENERATING Set. Е. S. HINDLEY & Sons. 


than the slower speed engines with cut-out governing. The 
lubrication in the smaller engines is on the splash principle, but 
forced Jubrication is provided in the case of the larger sizes. 
The engine shown is fitted with low-tension magneto ignition, 
but Sir Oliver Lodge's patent ignition has been fitted in some 
cases. The suction gas plant is also very compact, and possesses 
one or two distinguishing features. The inlet air, for example, 
is thoroughly warmed in a separate heater by the hot gases, 
and a special form of boiler of the semi-flash type is used, which 
is found to respond very quickly to rapid variations of load. 
The proportions of water used are such that there is great 
freedom from clinkering, with the result that these sets have 
frequently run for over a week continuously in addition to the 
gas-driven set. Two or three small steam-driven generating sets 
are also shown. ‚ 

The Johnson-Lundell Electric Traction Co., Ltd., Southall. 
(Stand No. 20.) The latest form of the Johnson-Lundell con- 
tinuous-current motor, several examples of which are shown, 
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Brusa HOLDER or JOHNSON-LUNDELL MOTOR. 


possesses a number of interesting features, in which the design 
differs from the majority of standard motors on the market. 
The entire field circuit of all the sizes, which range from j to 
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100 h.p., is laminated. First of all, the yoke rings are 
assembled from stampings of Swedish steel, and the frame, with 
the feet and lugs for attachment of the end shields, is cast on 
in the manner shown in the figure below. The pole pieces are 
built up separately and held in position by stout screws in the 
end plates, which pass through the frame outside the laminated 
yoke. It is thus seen that the path of the magnetic lines is in 
no way interrupted by holding on screws or bolts. The pole 


FIELD FRAME or JOHNSON-LUNDELL MOTOR. 


tips are given a special form to concentrate the lines of force. 
With this method of construction as much as 5:1 speed varia- 
tior can be obtained by shunt regulation alone without sparking 
and without employing an unduly large machine. Another 
special feature is the brush holder, of which an illustration is 
also given. A double brush is used, one portion of which is of 
high resistance and the other of low resistance. The former has 
the necessary current-carrying capacity, while the latter provides 


JOHNSON-LUNDELL Motor COMPLETE. 


that resistance between the leading and trailing ends of the 
brush, which is essential to good commutation. The construc- 
tion of the holder eliminates the effects of unequal wear of the 
two carbons. An overload capacity of 50 per cent. for two 
hours is obtainable from the standard machines. The designers 
claim that by these devices they have succeeded in producing a 
motor which is the smallest for its output on the market. 
Back-geared continuous-current motors are also shown, as well 


as the firm's design of alternating-current induction motors. 
These motors are fitted with bal! bearings, and the end brackets 
are so designed that they may be removed for inspection pur- 
poses without in any way disturbing the ball-bearings. 


James Walker & Co., Garford Street, West India Dock; have 
on view at their stand (No. 2), near the entrance, a large assort- 
ment of patent packings and jointing materials. Their ‘‘Golden 
Walkerite," which is a compressed asbestos material, is said 
to be equally suitable for steam, water, acid, ammonia, petro- 
leum, and every description of joint. 'The golden colour is 
merely on the surface to act as a distinguishing sign, and is not 
an inherent property of the material. The same firm show some 
gauge-glass rings of a special composition, which, it is said, do ` 
not become hard after use. 


The Linolite Co., 25 Victoria Street, S.W. (Stand Nos. 94 
and 103.) The Linolite or Tubolite system of lighting is prob- 
ably now well known to all electric lighting engineers. The 
lamp is a filament contained in a glass tube ў in. in diameter 
and 8j in. long, with a terminal at each end. The standard 
lamps are 12 candle-power, with an initial efficiency of about 
3°75 watt per candle, and a decrease of 14j per cent. in candle- 
power after a life of one thousand hours. "They are placed end 
to end in a semi-circular channel-shaped aluminium reflector 
2 in. wide and 1j in. deep. The two edges of the reflector are 
rolled up to form a beading on each side, and these carry the 
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two wires. Тһе angle of the reflector is such that the light 
is distributed over an angle of 140 degrees. In the type used 
hitherto, aluminium holders have been employed to take the ends 
of the lamp, and contact is made by the ordinary spring 
plunger pressing against a central contact on the lamp cap. A 
new design is being brought out, however, in which porcelain 
is used for the tops of these holders in place of aluminium. 
Not only is this cheaper, but it prevents any possibility of 
shorts between the metal work of the holder and stray strands 
of the flexible used for wiring, and the increase in weight of 
the Linolite strip is practically inappreciable. A drawing of 
one of these holders is shown above. Although lamps are 
supplied in 16 candle-power size as well as 8 candle-power, and 
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the standard 12 candle-power, there has been a demand for still 
larger units for lighting shop fronts, &c. For this purpose the 
Linolite Co. are bringing out a 32 candle-power lamp, which is 
about 12 in. instead of 8j in. long, and is arranged in strips at 
about 134 in. centres instead of 10 in. The diameter of the 
glass tube is 1j in. instead of § in., and the overall width of 
the strip is 5$ in. instead of 2] in. A section of this strip is 
also shown above. As in previous exhibitions the corapany has 
erected a little room in which to show the effect of reflected 
light. The Linolite is placed behind a moulding half-way up 
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the walls, and all the light is derived from reflection from 
the walls and ceiling. The advantages of ‘the Linolite for 
lighting pictures is also shown by a Linolite lamp placed under- 
neath an oil painting with a glazed frame. In spite of the 
glass, no reflections are seen. А clear glass lamp is used, and 
in this case the inside of the reflector is painted white. The 
reflector is placed slightly excentrically, so that there is a longer 
lip on the outside, and the light is therefore directed upwards 
and towards the pictures. It may be added that Linolite is 
being used to light several stands in the exhibition, and that 
it is also used to illuminate the large sign on the exhibit of 
Electrical Engineering, which is next to that of the Linolite 
Co. A description of this stand appears on page 487. 


The Pittler Universal Rotary Machine Syndicate, 81 High 
Holborn, W.C. (Stands Nos. 196 and 214.) This firm has an 
"introductory ” exhibit only, showing the «1ttler universal rotary 
machine in the following applications :— Variable speed trans- 
mission gear for motor vehicles, rotary pumps, hydraulic motor, 
air compressor, vacuum pump, steam engine, compressed air 
drilling machine. The accompanying figures show the general 
appearance of a small machine, and also a separate rotor. The 
inventor of this machine is Wilhelm von Pittler, of ‘‘universal 
lathe"" fame. 

The universal rotary machine consists of five parts, viz., (1) 
the outer casing, (2) drum with driving shaft, (5 and 4) two 
end plates, forming the bearings, (5) the vanes. The outer 
casing is bored and then ground to exact size; it has two 
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THe PrrrtkR ОміуЕВѕАІ, Rotary Pump, or Moron, AND Rotor 
OF SAME. 


ports, an inlet and an outlet, which are used alternately for the 
purpose of reversing the direction of motion. The drum and 
shaft are turned and ground to size, the drum to a sliding fit 
in the casing, the shaft to the long end bearings. Four grooves 
are milled into the drum exactly 90 degrees apart; into these 
grooves vanes somewhat longer than the drum are fitted, so as 
to slide evenly and smoothly in two directions parallel to the 
shaft. This axial movement is given to the vanes by the 
specially constructed end plates, upon which they bear slightly 
during their revolution. The inside faces of the two end plates 
arə made exactly duplicate, and are composed of two flat and 
two curved or screw planes, connecting the higher and lower 
placed flat planes. The end plates are so fixed that the higher 
flat planes of the one are exactly opposite to lower flat planes 
of the other, and the screw planes exactly opposite to each 


other. The vanes being made to a sliding fit between the end ' 


plates, it follows that, being guided by the planes of the end 
plates, they will slide into opposite positions during the time 
that the vanes pass between the screw plates, по sliding 
motion of the vanes takes place during the portion of the 
revolution that they are between the flat planes or otherwise 
during the time that pressure is upon them, the vanes being 
set at 90 degrees and pressure being on two opposite ones at 
the same time prevents any dead point, and provides a constant 
turning movement in either direction. There is an entire 
absence of shock, inasmuch as the flow of fluid, steam, or air 
is constant in the direction of rotation. The displacement and 
sliding movement of the vanes are exactly balanced, and during 
the period the vanes are sliding they are in equilibrium, conse- 
quently no appreciable wear can take place. To secure this 
immobility of the vanes during the time work is upon them has 
been the crucial difficulty previous inventors have had to 
contend with, and which they have failed to succeed in over- 
coming. 


Arthur Ross, Hotchkiss & Co., Ltd., 1, Glengall Road, Old 
Kent Road, S.E. (Stand Nos. 58 and 75.) Among the 
numerous exhibits of a general engineering nature on tnis 
firm's stand, two in particular may be singled out for descrip- 
tion. One of these is a working model, showing the action of 
the ‘‘ Hotchkiss” boiler circulator, which has been supplied to 
a large number of boilers of various descriptions, and is used 
in the generating station of the Hammersmith Borough Council, 
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"ParRos"' STEAM Trap, Messrs. Ross, Horcukiss & Co. 


from which the current supply at Olympia is obtained. The 
apparatus is very simple, and consists essentially of a spherical 
vessel mounted above the boiler, partly divided by а baffle 
plate, and connected by two pipes to the water space of the 
boiler. One of these tubes extends nearly to the bottom of 
the boiler, while the end of the other is fitted with a bell 
mouth with its axis inclined upward a little from the hori- 
zontal, and placed so that its opening covers the range of 
the gauge glass. A powerful natural circulation is thus pro- 
duced, and the grease and mud carried in the water is 
deposited in the spherical vessel, from which it can be blown 
off from time to time. The second appliance which we 
noticed on the stand was the ''Patros'' steam trap, of which 
Messrs. Ross, Hotchkiss & Co. are the sole makers, and are 
showing for the first time. The action of this trap can be seen 
from the accompanying figure. Water accumulates in the reser- 
voir A, and rises until the tubes B are cooled and contract, 
drawing down the head (' till the intervening space between 
the set screw D and the valve spindle Æ is traversed. Оп 
further contraction the valve and spindle are depressed, thus 
opening the valve / for water to be discharged at G, until 
the water level has fallen below the inlet pipe 77, when steam 
is admitted io the top tube #, and continues circulating through 
the lower tube, momentarily increasing the depression of 
the head C till all water is discharged, when both tubes 
expand and raise the head, when the valve is closed by the 
steam pressure under it. The spring Z helps to bring the 
valve promptly on to its seat. The handle JZ admits of the 
trap being tested at any time by hand. The very definite 
action of the valve prevents dribbling, and at the same time 
prevents deposit collecting on the valve. 


Schuchardt & Schutte, 54 Victoria Street and Palmer Street, 
S.W. (Stand Nos. 120 and 127.) Among a fine selection of modern 
engineering tools, they exhibit their No. 0, No. 1, No. 2, and 
No. 4 patent automatic gear hobbing machines. "This class of 
machine is a speciality of this firm, and is illustrated in one of 
the figures below. They also show their Bogert patent crank- 
shaft lathe, a lathe which holds the work at both ends in 
positive clamps, which in turn are positively driven by each 
headstock, thus ensuring perfect driving while subjecting the 
crank-shaft to a minimum of torsion. A Prentice high-speed 
turret lathe of the all-gear enclosed head type is also shown. 
This machine has eight speeds, which may be changed in- 
stantaneously. А high-speed surfacing and screw-cutting lathe 
by the same maker has similar characteristics. 

Another lathe of somewhat different design is shown near by; 
in this machine the fast headstock is of very special design, and 
embodies features which no other lathe head embodies. There 
are twenty speed changes, all operated whilst the machine is 
running, and arranyed so that no two conflicting ratios may 
possibly be engaged А constant speed pulley drives the whole 
machine, and this is arranged with an internal friction clutch 
which is operated by a rod conveniently situated behind the 
machine; so the machine may be driven direct from the line 
shaft if required, or a constant speed motor may be direct- 
coupled either by belt or gearing. The gearing inside the box 
body head is of the noiseless type, every wheel being generated 
by spiral hob on the most approved method. Mild or forged 
steel gears are inserted where necessary, the whole arrangement 
being foolproof. Index and speed plates are fitted, ensuring a 
correct knowledge of the result of any movement of levers. 

A noticeable tool on this stand is the five spindle turret 
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drilling and tapping machine. Three spindles are arranged for box. Another speciality of this firm are portable electric drills, 
drilling and two for tapping, while the table is fitted with com- a number of which are exhibited. The two figures shown here- 
pound traverse gear. Only one spindle can revolve at once, with illustrate the general appearance and possibilities of work 
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SCHUCHARDT & ScHUTIES NO. 4 GEAR LHOBBING MACHINE. 


and this only in the working position, when it is automatically for these tools. АН tools shown on the stand are electrically 
connected to the central live shatt. АП handles are balanced, driven, and the driving arrangements between motor and tool 
and the machine is provided with an enclosed four-speed gear comprise almost every device in current use for this purpose. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Sept. 19th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


16,602, British Тномхох-Нотхтох Co. (General Electric Co.). 
An oil switch of the type adapted to be opened either by 
hand or automatically by an excess current. The mechanism 
between the handle and the switch proper is controlled. by 
the trip magnet in such fashion that the position of the handle 
will always serve to indicate which method of operation has 
been the cause of the opening of the switch. This construction 
also ensures that the switch cannot be held “on™ by hand so 
long as the trip magnet is in operation. Two claims, three 
figures. 

17.077, Myers. Arc lamps in which the feeding of the 
carbons is controlled by the expansion and contraction. of a 
thermal strip or wire, are provided with a contact on the lever 
which is worked by the thermal strip. In the event of this 
strip becoming overheated, a contact is made which cuts it 
out of сисин. Two claims, five figures. 

18.956. Britis Тномѕох-Носѕтох Co. (General Electric Co.). 
For electric traction. purposes, where single-phase current is 
supplied, polyphase motors are used for the actual driving, 
and supplied bo means of a polvphase induction. motor. used 
as а phase-changer. Three working speeds are obtained, as 
follows :—' Three induction motors are provided, one having a 
different number of poles from the other two. and the connec- 
tions are so arranged that either the odd motor or one of 
the pair may be used as a phase-changer. If the odd machine 
has four poles, and the other two eight poles, then by using 
the four-pole motor as phase-changer. and connecting the other 
two in cascade, a speed corresponding to sixteen poles is 
obtained. By using the other two possible groupings. speeds 
corresponding to twelve poles and eight poles respectively may 
be obtained. Four claims, nine figures. 

24,576. GILBERT. Flame arc lamps. 
printed in full on an earlier page. 


1907 Patents 


35,580. pe Forest. Oscillation detectors for wireless tele- 
graphy purposes are made as follows :—An exhausted vessel is 
provided with an internal mercury contact, and also a filament 
or other device adapted to heat the gaseous medium remaining 
in the vessel. A magnetic field is also arranged in the neigh- 
bourhood of the mercury contact. It is found that for certain 
frequencies the presence of the magnet greatly increases the 
sensitiveness of the detector, while for other frequencies the 
effect is to greatly diminish the sensitiveness. "Thus, the 
detector may be made selective, without any alteration to tne 
resonant characteristics of the receiving circuit. Five claims, 
two figures. 

7.536, UNIONE ELETTROTECNICA ITALIANA. Field magnets for 
high speed turbo-alternators are designed to protect the con- 
ductors from all damage due to centrifugal force. Laminated 
pole-pieces are built up with plates of two sizes, the larger 
sized plates being drilled or punched so as to form holes 
through which the conductors are threaded. These small and 
large plates are arranged alternately, hence the winding 15 
practically embedded in the longitudinal radial surfaces of the 
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This specification is 


poles. Three claims, two figures. 
Specifications Published To-day 
The following Patent Specifications will be published to-day, and will 


be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


17.534, WALKER. Parrels for electroplating. 

19.4614, Тномаѕ. Systems of electrical distribution in which 
vapour electric devices are employed. 

19.8054, Anrom. Receivers for wireless telegraphy. 

19,807, SHEFFIELD. & BrrsH ELECTRICAL ENGINEERING Co. 
Construction of motor road vehicles. 

19.945, Boye & Hartrey. Electric storage batteries. 

19,956, Dracoumtis. Reading machines in which electrical ap- 
paratus control phonographs and telegraphones, 

20.115, Үктмах. Telegraphic transmitters. 

20.569, BROADRENT. Switches for use in electric circuits. 

22.031, Hirst. Bases of electrical fittings. 


24,256, British TuowsoN-HovsroN Co. (Allgemeine Blektrici- 
tits-(cex,). Manufacture of metallic incandescing bodies 
for electric lamps. 

24.581, MarriNs. Rail-sanding apparatus for tramway, rail- 
way, and the like vehicles. : 

29,632, WirLIAMs. — Magneto-electric generators. 

25.685, likeNpER. Fuse heads for electric. blasting. 

21,099, CowrEn-CorEks. Electrolytic manufacture of metal wire, 
strip, or the like. 


1907 Patents 
635, ALLGEMEINE ELEKTRICITATS-GEs. 
commutator electric machines. 
708, McMavcu & Weren. Electrical apparatus for signalling 
on railways. 

5.056. Uzac. Manufacture of tubular articles by electrolwsis. 

5.205, KRIÉGER, & COMPAGNIE PARISIENNE DES VOITURES ELEC- 
TRIQUES (PROCEDES KRIEGER). Brush carriers of elec- 
tric machines. 

9.718, WHITTAKER & AsHWortH. Means for extracting pieces 
of iron and other magnetic substances from raw textile 
and other light materials. 

10,995, Karras & BaravrT. Electric lighting of surgical specula 
and the like. | 

12,552, рестхсене TELEPHONWERKE СЕЗ. 
electrical apparatus. 

14,258, British INscvLAITED AND HtELsBY CanrEs, Ltd., & BART- 
LETY. Telegraph sounders. 

17,894, COMPAGNIE DE CONSTRUCTION ELECTRIQUE. 
meters. 


Alternating current 


Contact spring for 


Electricity 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


8,565, DEUTSCHE Gasca rt HLicnt AKT.-GES. ( AUERGES.]. 
for the manufacture of metallic illuminating 
adapted for electric incandescence lamps. 

14,972, SieMeNS & HarskE Akv.-Ges. Electrolytic winning of 
zine from solutions of zinc sulphate. 

18,164, CRUMIEKE. Manufacture of a plastic transparent im- 
putrescible material of considerable resistance from a 
solution of cellulose. 

18.842, Pickarp. Means for receiving intelligence communicated 
by electric waves. 

19.699, ALLGEMEINE ELeKTRICITATS-GEs. 
systems. 


Amendments Applied for 


18.786. 1902. Bremer. Flame are lamps. The British 
Westinghouse Company seek leave to amend this specification. 
The proposed amendments would have the effect of restricting 
the scope of the claims, and more definitely describing the 
details of the invention. The principal amendment is set forth 
in the following paragraph :—Striking out lines 34 to 57 inclu- 
sive, and substituting the following : —''The lamps to which 
this my invention applies are of the type in which the current 
is supplied to the electrodes through electrode holders іп which 
the upper ends of the electrodes аге firmly clipped, and which 
are capable of being lowered simultaneously through the same 
distance, and about one of which the corresponding electrode 
can swing, and I limit my claim to lamps of this description." 

5.066, 1907. THomas GrorGe HANN and ALBERT EDWARD 
INGLE seek leave to amend their Application for Letters Patent, 
numbered as above, for ‘Improvements in electric couplings or 
connections," by including Drake & Сбовнам, Lrp., Engineers, 
of 66 Victoria Street, Westminster, as Applicants for a Patent. 


Expiring Patents 


The following patents expire during the current week, after 
a life of fourteen years :— 

18.019, September 26, 1893. Tucker. Electrical switches of 
the tumbler variety are provided with a contact arm jointed at 
one end directly to the tail-piece of the rocking handle. This 
arm is adapted to turn upon a pin fixed to the moving fulcrum. 
which latter is hinged at the rear end, and acted upon һу a 
spring which is under compression when the switch is in the 
“on” position. 

18.175, September 27, 1893. HanRcGntravEs & Birp. An im- 
proved construction of apparatus for use in decomposing 
chlorides. iodides. and other salts, such as described in Patent 
No. 18.871, of 1892. Тһе construction claimed embodies numer- 
ous compartments containing the electrolyte, and a corresponding 
number of collecting chambers wherein the product is obtained 
from parallel exposed electrodes. The several collecting 
chambers are arranged alternately with the compartments соп: 
taining the electrolyte, and so disposed that the anode collect- 
ing chambers alternate with the cathode collecting chambers. 


Process 
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LOCAL NOTES 


BARNSTAPLE: Report on Electricity Accounts.—A somewhat 
important report has been issued by Mr. H. Leicester, chartered 
accountant, of Worcester, upon the accounts of the Barnstaple 
municipal electricity undertaking. The investigation was carried 
out at the request of the Corporation. The accounts taken were 
those covering the period between 1902, when the works were 
commenced, until March 31st, 1907. The total loss, after charg- 
ing interest on loans and instalments of principal, amounts to 
£1,830 13s. ld. ‘This figure is £270 18s. 6d. in excess of the 
amount shown on the last balance sheet prepared, and is caused 
by Mr. Leicester considering it proper to charge the items repre- 
senting that excess to revenue instead of to capital, where they 
had been originally charged. The principal object of the inves- 
tization was to learn whether the expenditure charged to capital 
from the commencement had been properly ооа, or whether 
items, that should have been charged to revenue, had been 
improperly charged to capital. All CX ICE of the service lines 
have been charged to capital, as the Local Government Board 
iorm provides for this, but the report expresses the opinion that 
most of the expenses in connection with services should be a 
revenue charge. Although great care appears to have been 
taken by the fais accountant to analyse and post the expenditure 
to the proper accounts, in many instances the analyses were made 
without reference to the electrical engineer, who agrees that 
it would have been nore correct to have charged several items 
to different accounts. The only monetary error discovered during 
the investigation was that a sum of 15s. had been improperly 
paid twice—once as a separate payment, and again at the end 
of the week, added on to the weekly wages. The final result of 
the investigation is that 74 items, charged to capital, were, in 
the judgment of Mr. Leicester, charged to the wrong accounts; 
32 of them should have been charged to capital, but under 
different headings; five items should have been charged to instal- 
lation, and 37 to revenue. Continuing his comments, Mr. 
Leicester states that there is a general opinion in connection with 
municipal accounts that the true test as to whether an item 
should be charged to capital is whether the Local Government 
Board have sanctioned a loan therefor. This is not conclusive 
evidence, in trading concerns carried on by municipalities, that 
the items can safely be charged to capital. In the accounts dealt 
with, no provision has been made for depreciation on capital 
expenditure excepting the amount set aside annually out of 
revenue for the repayment of loans according to the require- 
ments oí the Local Government Board. Electrical plant and 
machinery depreciates with notorious rapidity, and in many 
cases it happens that at the end of about ten years, or less, a 
specific piece of machinery becomes absolutely valueless and has 
to be replaced, while the loan raised for its purchase remains 
to be paid off during the succeeding years. It may also occur 
that a fresh loan is granted to replace the machine, one asset 
thus representing two loans. Bearing these facts in mind, it will 
be seen that the question of depreciation becomes of great im- 
portance. In the following list the capital expenditure is divided 
under its various headings, and against each is placed the per- 
centage of depreciation which in the opinion of Mr. Leicester 
should be annually written off the asset and charged against 
revenue. Buildings, 2 per cent.; machinery, 10 per cent. ; accu- 
mulators, 10 per cent. ; mains, 4 per cent. ; meters, 10 per cent. ; 
instruments, 10 per cent.; stores, 10 per cent.; preliminary 
expenses, 20 per cent.; office furniture, 10 per cent.; water 
supply, 10 r cent. In pursuing their present policy, the 
Barnstaple Corporation are merely following the example of 
almost every other municipal authority in strictly adhering to 
the Local Government Board regulations. The measures neces- 
sary to fulfil legal requirements, however, fall far short of those 
necessary in order to conduct a trading undertaking on business 
Jines, so that at least it may not be a burden to its proprietors. 
In continuing without an adequate system of depreciation, it is 
feared that before many years have elapsed the borough will be 
burdened with an ever-increasing debt caused by the replacement 
of worn-out capital assets and necessitating a heavy call upon the 
rates, each year, to meet tha deficiency resulting from increased 
interest and instalments of loans. In conclusion the report 
asserts with confidence that it is owing to the neglect of prin- 
ciples such as those advocated that many municipal trading 
undertakings are now in serious difficulties. The question of 
the cost of production will also require attention, as it is very 
high compared with similar works, and much above the average. 


A special meeting of the Corporation has been held in com- 
mittee, at which the question of meeting the deficit was dis- 
cussed. It was resolved to recommend at an open meeting of 
the Council that a contribution of £1,C00 be made from the 
rates. This will mean a fivepenny rate. 


CROYDON: South Metropolitan Tramway Accident.—The 
South Metropolitan Tramways Co. have notified the Croydon 
Rural District Council that, in accordance with the recommen- 
dation of the Board of Trade inspector, they propose carrying 
out a slight alteration to the road level at Park Lane corner, 
Wallington. No objection is to be offered, subject to the work 
being carried out to the satisfaction of their surveyor. 


DUBLIN: New Power Company.—We learn that a new com- 
pany has been registered in Dublin for the supply of electrical 
power in Dublin and the counties of Kildare, King’s and 
Queen's. | 

DUNDEE: Tramway Troubles.—We reported a short time 
ago an application to the Board of Trade for that body to 
inquire into a complaint by the tramway employees that they 
could not run in accordance with the time tables, and at the 
same time observe the Board of Trade regulations in relation 
to stopping places. The Board of Trade have now replied 
that they cannot intervene, the matter being one for the 
Corporation to deal with. 

GLOUCESTER: The Tramways Undertaking.—At the next 
meeting of the City Council several resolutions will be on the 
agenda concerning the position of the tramways undertaking. 
One is to the effect that the Corporation shall advertise the 
undertaking for lease, and another is that the Tramways Special 
Committee shall meet at once with a view to drafting a plan 
by which a more practical service over the whole system, and 
a more speedy one over parts of it, can be put into operation, 
with a less number of cars on the road than at present. 

HESTON AND ISLEWORTH : Condition of Electrical Under- 
taking.—The Council's electrical engineer has prepared a report 
upon the position of the electrical undertaking, with special 
reference to depreciation and alleged waste of current. ith 
regard to the latter, Mr. Rycroft expresses the opinion that 
the amount of energy shown in the accounts as ''units unac- 
counted for'' are not ''waste," as is implied by the method 
of bookkeeping required by the Board of Trade. This amount 
of energy at Heston is 18 per cent. of the total, and by a 
comparative table the undertaking at Heston is shown to be 
in a good average position in respect to this matter. Dealing 
with depreciation, it appears that, with the exception of an 
item of £360 for meters, for five years, the whole of the loans 
are for 25 years, and the total amount stood at £46,623 on 
December 31st, 1906, of which £1,998 10s. 4d. has been repaid, 
equal to 4 per cent. per annum. Mr. Rycroft is therefore of 
the opinion that for all practicable purposes the value of the 
plant and machinery has not depreciated at all, having in 
mind the fact that it is constantly receiving attention, and 
that any slight defects which may arise, due to wear or other 
causes, are immediately repaired and paid for out of revenue. 
Secondly, that the whole of the plant is capable of doing as 
much work as on the day it was Bought. and will continue in 
this condition as long as satisfactory repairs are kept up. 

IRELAND: North East Ireland Power Scheme.—-As already 
announced, Messrs. T. L. Miller & Wilson, consulting engineers, 
have opened an office in Belfast, which is under the charge of 
Mr. H. V. Pegg, A.M.I.C.E., and the style of the firm is now 
T. L. Miller, Wilson, & Pegg. The manufacturing districts 
round Belfast have recently been canvassed in order to ascertain 
the amount of support which a power company would be likely 
to obtain, and the results are very satisfactory. It is proposed 
that two power stations shall be erected, one in the neighbour- 
hood of Portadown:and Lurgan, and the other near Ballymena, 
the probable demand for power in both districts being very 
promising. Mersrs. T. L. Miller, Wilson, & Pegg have been 
acting in this matter under instructions received from the Belfast 
and North-East Ireland Electricity and Power-Gas Company, 
which obtained an Act of Parliament in 1904. Consideration 
is being given to a proposal to utilise dried peat as a gas- 
making fuel in large gas producers. 

KILMARNOCK: Tramway: Economies.—In order to econo- 
mise, in consequence of the loss upon the tramway system, the 
Council have resolved that the tramway manager’s salary be 
reduced from £380 to £300. At the same time satisfaction is 
expressed with his services. A number of other similar reduc- 
tions in the management expenses have been referred back to 
the Tramways Committee for further consideration. 

KINGSTON-UPON-THAMES: Electrical Engineer's Report. 
—The annual report of Mr. J. E. Edgcome, the Electrical 
Engineer, shows a debit balance of £7 13s. 3d., against a credit 
balance of £505 8s. 114. last year. This result is attributed 
mainly to the reduced revenue consequent upon the reduced 
rate charged for electrical energy for motors and heating. In 
addition, interest and sinking fund has increased by £236, and 
owing to the increase in the cost of coal, this item has gone 
up by a further £264. It should be pointed out, however, that 
all renewals and repairs have been charged to revenue durin 
the year. The total units sold were 650,220, as against 559,7 
for the year 1905-6. Further reductions in the price for 
motors and heating are now in operation, whilst the flat rate 
for lighting has been reduced to 5d. per unit. A considerable 
expansion of business is looked to as the result of these reduc- 
tions. The total capital expenditure at March 31st, 1906, was 
£95,864 14s. 2d. Of this amount £19,415 7s. 10d. had been 
repaid, leaving a net outstanding capital expenditure of 
£76.451 6s. 4d. During the year ending March Slst, 1907, a 
further capital expenditure of £2,479 8s. 8d. was incurred, 
bringing the total capital expenditure to £98.544 2s. 10d., but 
during the year a repayment of principal was made to the 
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extent of £5,228 14s. 2d., bringing up the total repayment of 
principal to £22,642 2s., the net outstanding capital expendi- 
ture at March 31st, 1907, being £75,702 Os. 10d., ог £749 5s. 6d. 
less than at March 5154, 1906. Practically the whole of the 
capital expended during the year was for extensions of mains 
and for services and meters for connecting up new consumers. 
The number of consumers has increased from 824 to 9C9. Mr. 
Edgcome has been carrying out a number of experiments with 
metallic filament lamps, which have given good results, and it 
is proposed to continue the experiments on a larger scale, in 
order to arrive at some definite conclusion in respect to the 
best type of incandescent electric lamp to be used for street 
lighting purposes. The number of motors in use in the district 
continues to increase in a satisfactory manner, motors being 1n- 
stalled now for printing, cutting, and folding machines. for 
driving circular saws, planing = machines, | wood-working 
machinery, boot-stitching machines, chaff-cutters, dental drills, 
ventilating fans. also for organ blowing. 

LEEDS: Metallic Filument. Lamps.—In a report upon recent 
developments in the manufacture of incandescent electric lamps, 
Mr. H. Dickinson, the Corporation Electrical Engineer, states 
that of the several such lamps now on the market. there is 
one well worth a trial by consumers. For this particular lamp 
a saving of 60 per cent. is claimed in the quantity of energy 
required, for a given amount of illumination compar.d with 
carbon filament lamps. To facilitate the trial of these by con- 
sumers the Electric Lighting Committee has sanctioned the pur- 
chase of a few lamps for resale at the price of 4s. per 32 candle- 
power lamp, believing that any loss to the Corporation due to 
the reduced consumption of electricity per lamp will ultimately 
be more than compensated for by a resulting large increase in the 
number of consumers. 

LONDON: London County Council.—1t is stated that the 
tramway employees of the London County Council are agitating 
for the establishment of a conciliation board for the considera- 
ion of several grievances which are alleged to exist. The matter 
will come before the Council at the first meeting after the 
summer recess. 

Lambeth.—In July last the legal proceedings instituted 
by the Lambeth Borough Council against the South London 
Electric Supply Corporation, Ltd., in reference to the 
failure of the Company to carry out an undertaking made by 
them in 1897, to erect a dust destructor, was settled upon the 
following terms :—(1) The Company to give to the Council free 
light (not power) to the extent of £1,000 a year at the price 
of 5jd. per unit in public buildings, so long as the order is 
held by the Company or its assigns. (2) The Company to wire 
(with fittings) the Council's libraries or other public buildings 
(excepting the Town Hall and Baths), making up the £1,000 a 
year. (3) The Company to pay £300 towards the Council's out- 
of-pocket costs of the actions. The matter was brought up 
again at the meeting of Lambeth Borough Council on September 
19th, when the Libraries Committee reported having had the 
arrangement under consideration. They suggested that in the 
first instance the Tate (Central), West Norwood, Durning, and 
Tate (South Lambeth) libraries should be wired and fitted for 
electric lighting, taking such libraries in the order above. and 
so far only as may be required to make up the £1,000 a year: 
but that if the supply to the Baths and new Town Hall and 
such libraries should. not reach £1,000 a year, then that the 
Carnegie Library should be added; but that otherwise, as the 
gas fittings at the Carnegie Library aro quite new, gas lighting 
should continue there. There was, however. one point which 
sheuld be considered by the Council, viz., the cost of electric 
lighting as compared with gas; it is believed that even at 53d. 
per unit the cost of the electric hght will largely exceed the 
cost of gas. The Committee did not consider that under the 
circumstances the Library Committee should be charged with a 
larger yearly sum for electric light to the several libraries than 
the amount actually incurred for gas, and thev suggested that 
to prevent difficulties and confusion in the future the Libraries 
Committee should be debited vearly with an amount equal to the 
average cost of gas at the several libraries during the three 
years ended March 31st last. The renort was adopted. 

The Borough Council have approved of provisional plans sub- 
mitted by the L.C.C. of the proposed tramways from West 
Norwood to the Crystal Palace. Negotiations ате proceeding 
between the Borough Council and the L.C.C. with regard to the 
proposed widening of South Lambeth Road in connection with 
the tramways. 

Hackney.—I\n view of the winter'season, the distributing system 
in Ну" street, Homerton, and Brooksby's Walk is to be im- 
proved. This will be done by transferring some of the load into 
the Wick Road feeder by means of a 02 Т.С.С. link at an 
estimated cost of £360. Mains are to be extended to Pedro 
Street at an estimated cost of £87. 

Aeusington,—An application was made to the Borough Council 
by the Hammersmith Borough Council for permission to lay 
about 200 vards of four-way three-inch Sykes conduit, with four 
eccess boxes, along the internal roadway on the south side of 
the Kensington Council's depot at Wood Lane, to enable Ham- 
mersmith Borough Connell to take electricity in bulk for the 
Nhepherd's Bush Exhibition from the adjacent generating station 
of the Kensington and Notting Hill Electric Lighting Cos. The 
permission was granted subject to protective conditions, 


Stoke Newington.—Although the Board of Trade have com- 
municated with the Borough Council that they are not pre- 
pared to make any alteration in the regulations governing the 
speed of the L.C.U. tramcars in this district, the Council has 
again written to the Board protesting that the speed on Stam- 
ford Hill, viz., 16 miles per hour, is excessive. 

PLYMOUTH: Condition of Tramway Rolling Stuck.-—At the 
request of the Council, Mr. E. G. Okell, the Corporation Elec- 
trical Engineer, has made an inspection of the cars and overhead 
equipment of the municipal tramway system. This has been 
presented, and has been passed on to the tramway manager for 
his comments. Both documents have now been printed. and we 
give extracts from them below. The total number of electric 
cars is 42, the number in use for ordinary daily service being 
27, leaving 15 cars under repair or for special service. Mr. 
Okell states that all the cars, with the exception of those 
recently. purchased, show considerable signs of wear, due to the 
hilly and crooked nature of the routes traversed, and also to 
the rough state of the track. Many of the truck attachments 
show signs of movements where bolted to the frames. the frames 
and parts being worn at the points. A number of main axle 
springs have been broken, and in several instances broken springs 
were found in cars in service. The engineer suggests it is 
desirable to try other forms of springs, and to adopt a type 
better adapted to withstand the rough usage to. which they are 
subjected. Many of the bearings examined were considerably 
worn down, and in some cases the wear had been allowed to go 
too far, zo that the bearing cases had been cut into. The chains 
and rods of the brake gear were generally in a sound condition, 
but rusty. Several of the motor access doors were found with 
broken hinges, patched by pieces of wire. Some of the cable 
connections of the motors were slack and liable to shake out 
when the cars were running. Very many of the motors 
examined were burnt in the neighbourhood of the commutators 
through ''tlashing over." The trolley standard was connected 
through an indicating device and fuse, but the fuse was placed 
in an inconvenient position, and a nuniber of the fuse wires were 
missing. The electrical equipment and car wiring generally did 
not appear to be subjected to апу regular systematic test, as 
there were no testing instruments provided. The amount ex- 
pended for cleaning and repairs during the past three years had 
averaged 0:954 pence per car mile, and the engineer estimates 
that a yearly suin of at least £3,230 would be required during 
the next five vears. The overhead work generally was said to 
be in a very bad condition, and its condition would necessitate 
an average expenditure of about £250 per annum for the next 
five years. The tramway manager, in his reply. agrees with the 
Electrical Engineer as to the effect the state of the permanent 
way, the sharp curves, and the steep gradients are having on 
the rolling stock generally, and especially upon the Peckham 
trucks. These trucks it was almost impossible to keep thoroughly 
tight on account of the hammering and vibration that took place 
when the cars passed over the permanent way joints. In most 
cases the wear was very little, considering the tens of thousands 
of miles the cars had run under these conditions, and the wonder 
was that the trucks were not showing more signs of wear. Had 
the Brill type of truck, which was a solid frame, been adopted 
at the outset, the cost of upkeep would not have been nearly 
so hich, but he was not responsible for the Peckham type 
truck being in use on their lines. All cars ordered by him 
had Prill trucks. For the most part in his report the tramway 
manager denies the imputations contained in the report of the 
Electrical Engineer, and states in effect that all the defects 
referred to had been remedied before the Electrical Engineer's 
inspection. The two reports will now be considered by the 
Tramways Committee. 

RIO DE JANEIRO: Tramways Dispute Settled.—The British 
Empire Trust, Ltd., the London agents of the Rio de Janeiro 
Tramway Light and Power Co., have received advices that the 
municipal Council of Rio have formally approved and ratified 
the contract for the unification of the tramways, and have 
settled all outstanding matters definitely. 

TEDDINGTON: 7ramway Nuisances,—It is estimated by a 
member of the District. Council that house property in the 
district has depreciated in value to the extent of £30.000 since 
the introduction of electric tramways. The Council has de. 
cided to serve a notice upon the London United Tramways, Ltd., 
calling upon them to abate the nuisance caused by the noise of 
the cars. 

WEST HAM: Electrical Engineers Report.—Mr. A. Hugh 
Seabrook, engineer and manager to the electricity undertaking. 
in his annual report regrets that there is an adverse balance of 
£1,829 on the working for the year ended March olst last. It 
would be a serious matter under ordinary normal working con- 
ditions, but during the year reductions in price amounting to 
£9,560 had been made to all classes of consumers, and the 
increased sales of the one vear had not been sutticient to cover 
the cost of the reductions. In spite of the fact that these 
reductions in price. for lighting were put into. force from 
March 31st, 1906. and persistent advertising and canvassing 
adopted, there was an actual decrease in units sold during the 
two following quarters compared. with the corresponding 
quarters of the previous year amounting to 70,000 units. showing 
how firmly had the change set in against electric lurhting. An 
increase took place in the third quarter and a larger increase in 
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the fourth (March), but it came too late to have much effect on 
the years revenue, which was over £3,000 below the previous 
year. ‘The price of current for power purposes was not reduced 
until June uth, 1906, and the increased output obtained 
(700,000 units) was satisfactory, although it was 000,000 units 
below the figure considered necessary to make the reduced price 
pay. The total cost of generation amounted to £19,794, against 
£17,170 for last year, or an increased cost of 15 per cent. on an 
increased output of 53j per cent. ‘The additional cost is prac- 
tically accounted for by the heavier coal bill of £2,580, which 
is the only unsatisfactory item of additional expenditure in the 
accounts. During the past tew months the generating depart- 
ment has been overhauled and reorganised, with the result that 
at the present time the cost of coal per unit generated shows a 
very considerable saving on the corresponding period of last 
year, in spite of the higher cost per ton. In distribution there 
was а increase from £2,784 last year to £5,540, or 27 per cent. 
on the additional output of 33} per cent. This is satisfactorily 
accounted for by the increase in consumers’ motors. ‘The actual 
cost of distribution itself, that is, mains, meters, transformers, 
&c., has slightly decreased compared with the previous year. 
Public lighting has cost £390 more than last year (£1,925 
against £1,533), mainly accounted for by trouble with the 
rectified arc lamps which are being converted to direct current 
as quickly as possible. Establishment and management this 
year amounts to £3,906 against £3,082. Publicity expenses, 
which come under this heading, is a new item in the accounts, 
and one from which most excellent results have been and are 
being obtained.  Altogether there was a gross surplus of £21,000 
after allowing for working expenses, and this amounts to 5} per 
cent. on the capital expenditure. In the net revenue account 
expenditure had increased by £2,000 on account of charges on 
capital expended during the year, from which practically no 
revenue was received during the year, e.g., Silvertown supply 
about £18,000. The Borough Treasurer, in his report on the 
undertaking, states that the total working expenses amounted 
to £31,953 as against £27,471 in the previous year. The total 
income amounted to £53,324 as compared with an income of the 
previous year of £51,571. The gross profit was £21,570 as 
against £23.900 in the previous year. The net result of the 


vears trading, after providing for capital charges, was that — 


there was a deficiency of £1,830 as against a surplus in the 
previous year of £2,523. The amount to the credit of the 
reserve fund on March 31st. was £1,658. The expenditure on 
capital account during the twelve months was £44,604. 


TENDERS INVITED AND 


ABERYSTWYTH.—It is contemplated to rearrange the Cliff 
Railway, so that it may be worked electrically. 

ANTWERP.—Tenders are invited by the municipality for 
the installation of electric light in the Salle des Fétes recently 
erected in the Place de Meir. Tenders in sealed registered 
envelopes should reach M. le Bourgmestre de la Ville at the 
Hôtel de Ville, Antwerp, not later than October 17th. A 
deposit of 8,000 francs abt £320) will be required to qualify 
any tender. The specification may be obtained from the Hotel 
de Ville, Antwerp, at a cost of 0°50 franc. A copy may be 
inspected at the Commercial Intelligence Branch of the Board 
of Trade. 

The Municipal Authority of Antwerp invites tenders, by 
November 11th, for the supply and erection of a 50 ton electric 
crane for the new docks. Copies of the specification may be 
examined at the Commercial Intelligence Branch of the Board 
of Trade, 73 Basinehall Street, London, Е.С. 


AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of Trade have received trom the — Officer in 


Australian Commonwealth  Otfices in Lon- 
Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c.. relating to the 
following contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th. 1908: Supply and delivery of one 
common battery switchboard and 3.000 subscribers! telephones 
to the Postmaster-General's Department at Adelaide. Tender 
forms and specifications can be obtained at the Conmonwealth 
Offices in London, 72 Victoria Street, S.W.. where also pre- 
liminary deposits on tenders may be made. Copies of the speci- 
fications may be inspected at the Commercial Intelligence Branch 
of the Board of Trade, 75 Basinghall Street, E.C. 

Melbourne.—Tenders are invited for the supply of 465 direct- 
current. meters and 200 alternating-current meters. Full par- 
ticulars from Mellwraith, McEacharn & Co. Proprietary, Ltd., 
agents for Melbourne City Council, Billiter Square Buildings, 
London. E.C., to whom tenders by October 4th. 

West Australia (Leonora).—The Australian Mining Standard 
reports that the Town Council propose to borrow £7.500 for an 
electric. lighting plant. Further particulars are given under 
Lecal Notes. 

The Sydney Postal Department invite tenders for 600 tele- 
phones, 11 tons of 400-lb.-per-mile galvanised iron wire, and 
1,600 white porcelain insulators. 


Charge of the 
don (Captain R. 


The Local Government Board has written in regard to the 
irquiry held into the application of the Corporation tor sanction 
to borrow £75,651 for the purposes оі the electricity under- 
taking, with special reference to the sums proposed to be raised 
t» defray excess expenditure in respect of the Abbey Mills and 
Canning Town stations. The Board originally disallowed 
£14,161 of the excess expenditure. But on subsequent repre- 
sentations they allowed £2,607 of this, which represented wages 
of permanent employees. They, however, notified that they 
would rot be prepared to make an exception in similar cases in . 
the future. The net result of the Board's decision and their 
modifications thereon was to leave a sum of £11,358 to be 
provided by the Council otherwise than by loan. "Thé question 
of the provision of this was referred by the Electricity Oom- 
mittee to the Finance Committee for consideration, and the 
latter body has decided (subject to the usual sanction) to include 
this amount in the supplementary estimates and provide for 
seme in the next half years rate. The Electricity Committee 
have entered irto contracts for five and ten years respectively 
to supply current to Messrs. Boardmans, general house fur- 
nishers, and Messrs. Savill Bros., Ltd., brewers. 

The Tramways Committee, reporting with regard to the 
decision of the L.C.C. to electrify their lines between Bow 
Bridge and Commercial Bridge on the “G.B.” contact system, 
point out that this would be a most serious obstacle in the way 
of through running over this portion of the London system and 
the extra metropolitan tramway systems, and expressed the 
opinion that both the L.C.C. and the Stepney Borough Council, 
in approving of the ''G.B." contact system, could not have 
been aware of the serious inconvenience which would be caused 
to the travelling public if through running cannot be arranged. 
The committee had instructed the Town Clerk to lay their views 
before the L.C.C. and the Stepney Borough Council, and also 
to communicate with the adjoining local authorities on the 
matter. They had further directed the Town Clerk to bring 
the subject before the attention of the Board of Trade, and 
explain the difficulties which are likely to be created both from 
a public standpoint and in the interests of the authorities 
owning tramway systems in the event of anv action being taken 
which will render dificult any through running arrangements. 

WIGAN: New Chairman of Electric Laight Committee.—In 
consequence of the recent resignations upon the Electric Light 
and Tramwavs Committee, Councillor E. Dickinson has been 
appointed Chairman of the newly formed Electric Light Com- 
mittee, the two undertakings now having separate Committees. 


PROSPECTIVE BUSINESS 


A company is being formed at Charlton (Victoria) for the 
purpose cf supplying electric light to the town. "There will be 
2,500 shares of £1 each, 2.000 of which will be issued to the 
public. Mr. J. C. Tonkin is provisional secretary. 

BELFAST.—At the weekly meeting of the Tramways and 
Electrical Committee on the 23rd inst.— Alderman Sir Robert 
Anderson presiding---a letter was read from the Local Govern- 
ment Board intimating that the plans, &c., for the extension 
of the electric lighting. scheme of the city, and the provision 
of additional plant, extensions, &c., had met with its approval, 
and it had sanctioned the loan of £75.000 necessary to carry out 
the work—a period of twenty-five years having been allowed for 
repayment of the loan. 

BRADFORD.-— Tenders are invited for the general mainte- 
nance of the electric wiring. installation, telephones, bells, 
&c.. at the Union Hospital, Horton. Lane, Bradford. Firms 
desiring to tender are requested to forward application, with 
deposit of £1 1s. (which will be refunded on receipt of bona-fide 
tender). to F. Holland, Engineer and Architect, 11 Parkinson's 
Chambers, Hustlergate, Bradford. ‘lenders to G. M. Crowther, 
Esq., Clerk to the Guardians, 22 Manor Row, Pradford, by 
Saturday, October Sth. 

BUENOS AIRES.—The Periew of the River Plate states that 
plans and conditions in connection with the calling for tenders 
for the construction of the Buenos Aires Municipal Under- 
ground Railway, which is to join up Plaza Mayo with Plaza 
Once, and extend to the Port, Retire, and Plaza Constitucion, 
have been completed by the Municipal engineers, and for- 
warded to the Government for distribution through the Foreign 
Oitice to Argentine Legations and Consulates abroad. They 
would recommend any readers interested in this matter to apply 
to the nearest. Argentine Consulate for the needed particulars. 
The conditions are printed in various languages, and are 
supposed to be advertised in European papers for a period 
of six months. 


CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oll, or electricity. or other illuminant, of the streets, 
thoroughfares. and public resorts of the city. Tenders to be 
received not later than ó p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 

CHERBOURG.—It is stated that the Minister of Marine has 
authorised the Port of Cherbourg to expend 540.060 for the 
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establishment of electrical works for lighting the workshops of 
the arsenal and for charging the accumulators of submarines. 

~tACTON.—The Council invite tenders tor the supply of 
vulcanized bitumen distributing mains and service cables. 
Specifications, &c., from the Council's Electrical Engineer, and 
tenders to the Town Clerk by October 2nd. 

DUBLIN.—The North Dublin Guardians have under con- 
sideration the question of lighting the North Union and the 
Richmond Asylum by electricity. The Lighting Committee of 
the Corporation invite tenders by September 30th for 500 single- 
phase meters and 100 three-phase meters. Specification, con- 
ditions, &c., to be inspected at, and obtained from, the office of 
the Citf Electrical Engineer, Fleet Street, Dublin. Fee £1, 
returnable. н 

The Corporation also invite tenders for 500 alternating- 
current single-phase and 100 three-phase electricity meters. 
Particulars trom the City Electrical Engineer (fee £1, return- 
able), and tenders by September 30th. 

DUNDALK.—This Urban Council is considering an electrical 
lighting scheme. It may cost anything between £10,000 and 
£15,000. 

DUNDEE.—Tenders invited by September 30th for extra 
high-tension armoured feeder cables to be laid direct in the 

ound, also low-tension armoured and low-tension paper insu- 
ated lead-covered distribution feeder cables, laid on the solid 
system in wood. Specification, £3 3s., extra copies £1 1s., 
from Chief Engineer, Corporation Electrical Department. 

Tenders are also invited by September 30th for two turbo- 
alternators of about 2,000 kw. capacity, each complete with con- 
densing plant. Also steam-raising plant for same, comprising 
water-tube boilers, mechanical stokers, economisers, and coal- 
handling plant. Specifications, conditions, &c., £3 3s., returnable 
(extra copies, £1 15.). ; 

EAST INDIA RAILWAY CO.—Tenders are invited by October 
2nd for one 600 kw. direct-current generator. Specification to be 
seen at company’s offices (price £1 1s., not returnable), Nicholas 
Lane, E.C. 

EGYPT.—-The Journal Officiel of July 20th contains a notice 
inviting tenders for the supply and installation of the following 
electrical equipment for the Port of Alexandria:—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (3) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. The estimated cost, and the condi- 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November Ist. 

JOHANNESBURG.— Tenders will shortly be invited, says the 
British and South African Export Gazette, for electrical 
machinery at an estimated cost of £17,000. The plant will have 
a capacity of 1,000 kw., and tenders will be asked for either one 
set of 1,000 kw. or two sets of 500 kw., and alternatively for 
reciprocating engines or turbines. | 

KETTERING.—A Local Government Board enquiry has been 
held into an application by the Corporation for sanction to 
borrow £3,500 for extending the electricity undertaking. 

LONDON: Zondon County Council.—Tenders are invited b 
October 8th for three electrically-driven boiler feed pumps eac 
of 9.000 gallons per hour capacity for the tramways generating 
station at Greenwich. (See an official advertisement in our 
issue of August 29th.) 

The Council also invites tenders for the erection of a tramways 
electricity sub.station at Lewisham, S.E. Full particulars from 
the Highways Section of the Architect's Department, 13 Charing- 
cross, S.W., upon payment to the cashier of the Council of the 
sum of two guineas (returnable). "lenders by October 8th. 

Fulham.—The Borough Council is to apply to the L.C.C. for a 
loan of £2,530 for electric lighting purposes. 

Shoreditch.—The Hoxton baths are to be re-wired at an 
estimated cost of £102 10s. Advantage will be taken by the 
Lighting Committee of this opportunity to alter the pressure. 
Two arc lamps are to be used for the lighting of Whitmore 
Bridge, and will replace three gas lamps. 

Mr. Shurmur Sibthorp, 34 Norfolk Street, Strand, W.C., 
invites tenders for the comiplete electrification and equipment 
of a mono-rail race track. Deposit of 10s., returnable. 

Metropolitan Asylums  Board.—Tenders are invited by 
October 2nd for paving, ventilating and other works to pipe 
subway, at the Fountain Fever Hospital, Tooting Grove, S.W., 
in accordance with drawing and specification prepared by Mr. 
W. 'T. Hatch, engineer-in-chief. Drawing, specification, con- 
ditions of contract, and form of tender тау be inspected at 
the Otlices of the Board, Embankment, London. E.C., and can 
be obtained upon payment of a deposit of £1, returnable. 
Tenders to the Clerk to the Board. 

LONDONDERRY.— Tenders are invited bv October 11th for 
wiring and fitting. the new municipal technical school for 
electric light, &c. Specifications, &c., from Mr. E. J. Tove, 
29 Great James Street. Derry (fee two guineas, returnable), and 
tenders to J. А. Williams, Secretary Technical Instruction 
Committee, The Savines Bank, Londonderry. 

LONG EATON.- The District Council has decided to apply 
ta the Local Government Board for sanction to borrow £10,000 
for extensions at the electricity works. 
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LOWESTOFT.—-The question of lighting the streets by elec- 
tricity is under consideration by the General Purposes Com- 
mittee. The Electrical Engineer has been requested to report 
as to the streets in which cables are now laid, and also as to 
the comparative cost of electric and gas lighting at present 

rices. 

P'MAIDSTONE.— Tenders are invited by October 1st for the 
supply and erection of four electrical motors and centrifugal 
pumps, each capable of delivering 150 cubic feet of sewage 
through a total lift of about 314 ft., including friction, also 
three electrical motors and centrifugal pumps, each capable 
of delivering 225 cubic feet of sewage per minute through a 
total lift of about 21 ft., including íriction, together with two 
motor-driven air ejectors, two travelling cranes, switchboard, 
starting switches, workshop fittings, and other appliances and 
connections, including a complete electric light installation, tor 
the Corporation. Plans, &c., from Mr. G. R. Strachan, 
M.I.C.E., 9 Victoria Street, Westminster, London (fee three 
guineas, returnable), and tenders to the Town Clerk. 

MANCHESTER.—The Tramways Committee invite tenders 
for special permanent way trackwork. Specifications, &c., from 
Mr. J. M. McElroy, general manager, 55, Piccadilly, Man- 
chester (fee two guineas, returnable). ‘Tenders to the Chairman 
of the Tramways Committee, 55, Piccadilly, by October 8th. 

MERSEY RAILWAY CO.—Tenders are invited tor the supply 
of sundry electrical stores (13), collector shoes (11), and incan- 
descent lamps (17). Forms of tender from the Secretary, Mr. 
G. H. Lane hain Worcester House, Walbrook, London, E.C. 

METROPOLITAN RAILWAY CO.—The directors invite 
tenders by October 7th, for the following, amongst other 
stores :—Electric wires, cables, lamps, carbons, fuses, ebonite, 
battery jars, zinc, &c., signal and telegraph ironwork, insulators, 
switch boxes, &c. Special forms of tender will be supplied by 
the Company, on application to the Secretary, at 32, Westbourne 
Terrace, London, w. 

NEW ZEALAND.—The Borough Council of Napier invite 
tenders by December 3136 for an electric tramway equipment, 


and lighting and power plant. Particulars from M. N. Bower, 
Town Clerk. 
PETERBOROUGH.—-The Electricity Committee invite ten- 


ders for supplying and laying about 2,400 yards of feeder 
cable. Particulars from the City Electrical Engineer, to whom 
tenders by October гд. 


PORTRUSH.—The Urban District Council invite tenders for 
complete lighting installation by means of either electricity or 

as. Specifications have been prepared by Mr. John Woodside, 
Orca uildings, Beltast, copies of whicn can be seen at the 
Ottice of Council, Town Hall, Portrush. "Tenders to the Town 
Clerk by November 2nd. Tenders, endorsed '* Lighting Tender,” 
and addressed Presiding Chairman, Urban District Council, 
Portrush. to be lodged at Office of Council, Town Hall, Port- 
rush, not later than eight o'clock p.m., on Saturday, November 
2nd, 1907. 

PORTSMOUTH.-— The electric tramways are to be extended, 
in order to connect with the proposed new bridge to Hayling 
Island, over Langstone Harbour. 

SWEDEN.—The Commercial Intelligence Branch of the 
Board of Trade are notified by the British Consul at Gothen- 
burg that tenders are invited for the supply of electric equip- 
ment tor the Government power station at Trollhattan, com- 
prising three electric 550-kilowatt direct-current generators; 
4,800 ampere hours capacity battery; four 11,000 kilovolt-am- 
peres three-phase generators; twelve transmitters of 3,670 kilo- 
volt amperes capacity, &c. Sealed tenders, marked ''Anbud a 
elektrisk utrustning for Statens kraftverk," should be sent to 
the managing director of the Royal Trollhattan Canal and 
Waterworks, Trollhattan, Sweden, by October lst. Delivery 
is to be completed by September Ist. 1909. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
laced abroad by the Swedish Government—such machinery 
eing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which are 
not manufactured in Sweden, and which will be required in the 
course of time. 

H.M. Consul at Stockholm (Mr. H. M. Villiers) has for- 
warded particulars of tenders invited for the supply of insu- 
lators, &c., for the State telegraphs. Tenders have to be 
received by October 1st, and full particulars may be obtained 
at the Commercial Intelligence Branch of the Board of Trade, 
75, Basinghall Street, London, К.С. 

SWINTON AND PENDLEBURY.—The Urban District 
Council are contemplating extending their electricity works, 
and are also considering the advisability of adopting electricity 
at their sewage works. 

The Council invite tenders for house wiring upon the hire 
purchase system. ‘lenders, with full particulars of the terms 
proposed, and endorsed ''Tender for Wiring." to be sent to 
“The Cheitman of the Electricity Committee, Council. Offices, 
Swinton, Manchester," not later than Saturday, September 28th, 
1€07. 
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WEST HAM.—The Corporation invite tenders for the supply 
and delivery of indiarubber covered wires and cables for the 
six months ending March 31st, 1908. Particulars from the 
Engineer and Manager, Electric Supply Dept., 84, Romford 
Road, and tenders to the Town Clerk by October 3rd. 

WHITEABBEY (Ireland).—The Belfast P.L.G. Board is con- 
sidering a scheme for the electric lighting, &c., of the Abbey 
and its grounds, Whiteabbey. The estimated cost is £3,410, 
and that is considered too high. y DEus 

WORKSOP.—On Tuesday, a Госа Government Board 
enquiry was held into the Council's application ёр borrow £1,710 
for electric lighting purposes. The greater portion of this is for 
cable. 

YARMOUTH.—The Local Government Board has sanctioned 
a loan of £7,035 for the electricity undertaking, subject to the 
deduction of £295 for ''interest and sinking fund during con- 
struction." £940 of this loan is to defray excess expenditure 
on previous loans, the remainder being for additional plant 
and mains. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Queensland Postmaster-General’s Depart- 
ment has accepted the following tenders :—5,000 copper binders 
of 200 lb. wire, £2 19s. 6d. per 1,000, British Insulated and 
Helsby Cables, Ltd., Meibourne; 10 cwt. bolts and nuts, 
10 in. x j in., £1 per cwt.; 2,000 jointing sleeves, 200 lb. wire, 
£9 15s. 9d. per 1,000; 1,000 jointing sleeves, 70 lb. wire, 
£8 14s. per 1,000; 5,000 copper tapes 260 lb. wire, £1 13s. per 
1,000; 73 tons galvanised iron wire, 400 lb., £12 4s. per ton, 
Webster and Co., Brisbane (Q.); 10,000 Acme insulators, 4d. 
each, Geo. Willis and Co., Brisbane (Q.); 2,000 Acme spindles 
$ in., £2 6s. 2d. per 1C0, 1,000 $ in. at £2 15s. 2d. per 100, 
Smith and Atkinson, Brisbane (Q.); 383 tons H.D. copper wire, 
200 lb. per mile, £107 13s. 9d. per ton, Gibbs, Bright & Co., 
Brisbane (Q.). 

Melbourne.—The following tenders have been accepted :— 
Erection of 13 electric supply sub-stations, £1,341 14s. 10d., 
Mr. Thomas Coate; two mechanically-fired boilers at the electric 
supply station, £3,050, Babcock & Wilcox; fuel economiser 
at the electric supply station, £887 10s., A. Lowcock, Ltd.; 
supply and delivery of lead-covered concentric tables, £222, 
the British Insulated & Helsby Cables, Ltd ; incandescent lamps, 
£885, Australian General Electric Company. 


BLACKBURN.—The tender of the Wigan Coal and Iron Co. 


has been accepted for the supply of steam coal to the electricity 
works for the nine months ending June 30th, 1908. 
CROYDON.—The following tenders have been accepted by the 
Corporation :—(1) The Oliver Arc Lamp, Ltd., Woolwich, for 
app.oximately 100 flame arc lamps. (2) The General Electric 
Co., London, for approximately 100 transformers. (3) The 
Lindon Electric Firm, Croydon, for lowering gears (approximately 


). 

FINCHLEY.—Subject to the sanction of the Local Govern- 
ment Board to a loan, the tender of Messrs. J. P. Hall & Sons, 
at £1,285, for condensing plant has been accepted. 

LEYTON.—The following tenders have been received for an 
oil eliminator for the generating station (oil to be eliminated 
from the condenser water): Paterson Engineering Co., Ltd. 
(accepted), £160; William Boby, £181 5s. ; Lassen & Hjort, £195; 
Davis Perrett, Ltd., £200. he Council have also placed an 
order with Frank Pearn & Co., at £90, for a Cameron pump 
for the boiler-house at the generating station. The following 
orders have been placed in connection with the tramway under- 
taking: F. W. Potter & Co., wire guards for machines in fitting 
shop, £14 18s. 6d.; Venner & Co., two car meters, £5 15s. each. 

LONDON: Hackney.—The Public Libraries Committee has 
recommended the acceptance of the tender of Messrs. Tilley 
Bros. for an electrical installation at the Central Library at 
£311 13s. 7d. The wiring will be in steel conduit. 

MAIDSTONE.—The tender of Messrs. John Spencer, Ltd., 
has been accepted for the supply of steel steam pipes at £106. 

TORQUAY.—The tender of the Main Colliery Co., Ltd., of 
Neath Abbey, Neath, has been accepted for the supply of 
steam coal. 

WEST HAM.—The Corporation has accepted the offer of 
Crompton & Co. to purchase at £220 a set of condensers. 


NEW COMPANIES 


Langdon-Davies Motors (Canada).— This Company has been 
registered (the Langdon-Davies Motor Co., Ltd., consenting) 
with a capital of £1,000 in £1 shares. First directors, F. B. 
O. Hawes and A. E. Alston. 


NEW PUBLICATIONS 


"A Text of Electrical Engineering" : Translated from the 
German of Dr. Adolf Thomalen by G. W. О. Howe. (London: 
Edward Arnold.) 15s. 

"The Engineering Index Annual for 1906" (London: The 
Engineering Magazine), 10s. cloth; 12s. 6d. half calf. 


COMPANIES' MEETINGS AND REPORTS 


DICK, KERR & CO.—Our report of the ordinary general 
meeting of Messrs. Dick, Kerr & Co. will be found on page 468. 

UNITED ELECTRIC CAR CO.— The report and accounts 
given in our last issue were adopted at the meeting on Wednes- 
day.. Mr. G. Richardson, who presided, stated that the 
directors considered the result of the twelve months’ trading 
very satisfactory, in view of the severe competition which aad 
prevailed, the greatly increased cost of all raw materials, and 
the advance in the cost of labour, for with a less produc- 
tion than in vne previous year, tney had made a profit of 
nearly £7,000 more. They had placed to general reserve £2,000, 
and had written off the balance of the preliminary expenses 
in connection with the purchase of the new works amounting to 
£2,000. In addition £5,095 had been carried forward, nearly 
£3,000 more than last year. The depreciation reserve on buiid- 
ings, fixed plant, and machinery, with the sum of £4,500 
now brought in, amounted to the sum of £25,500. Another 
feature on which they might congratulate themselves was the 
bank balance, for whilst last year they owed the bank £9,374, 
they now had a balance to credit of £6,506. With regard to 
the Hadley and Manchester works, they had leased at a fair 
rental for three years those at Hadley. The Trafford Park 
Works were unlet, but they were doing all they could to 
secure a tenant or purchaser. There was notning fu@ther to be 
said as to the policy of absorbing these two places. The fact 
remained that two very formidable competitors no longer existed, 
and the absorption had made ıt possible for them to show a 
net result for the past year on a decreased production such as 
he had already шгар, At the present there was a slackness 
which was quite unforeseen, but so long as they knew orders 
were not going elsewhere which should come to them «ney 
could only hope for an early revival. 


APPOINTMENTS AND PERSONAL NOTES 


The Ayr Corporation has approved an increase of £50 in 
the salary of the burgh electrical engineer, Mr. R. Marshall. 

It is stated that the Walsall Electricity Committee will 
recommend the appointment of Mr. A. S. Barnard as Electrical 
Engineer to the Corporation: Mr. Barnard will be remembered 
as having acted in a similar capacity to the Hull Corporation 
some years ago. He has since been electrical adviser to the 
Ceylon Government and the Colombo Municipality. The salary 
commences at £400, rising to £450. 

Mr. J. Newlands, deputy controller of the Central Telegraph 
Oflice, has, at the request of the Indian Government, been 
appointed temporarily to assist in the reorganisation of the 
Indian Telegraph service. 

Mr. A. C. Bostel, of Manchester, has been appointed junior 
assistant engineer in the business development department of the 
Birmingham Corporation. 


MISCELLANEOUS CITY NOTES 


ANGLO-ARGENTINE TRAMWAYS.—The directors have 
declared an interim dividend to June 30th last of 4s. per share 
on the ordinary shares of the company, Nos. 260,008 to 580,007 
inclusive (which under the recent special resolutions become 
second preference shares), being at the rate of 8 per cent. per 
annum, free of income tax, payable on and after October 7th. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO.— 
An interim dividend of 2 per cent. is announced. 

DIRECT SPANISH TELEGRAPH CO.—The Board have de- 

` “е1 to pay, in addition to the dividend at the rate of 10 per cent. 

per annum on the preference shares, an interim dividend at the 
rate of 4 per cent. per annum, free of income tax, on the ordinary 
shares, both for the half-year ended 30th June, 1907, and pay- 
able on 1st October next. 

EASTERN TELEGRAPH CO.—A dividend of 34 per cent. per 
annum, less income tax, on the preference shares for the quarter 
ending September 30th, has been declared, and of 1j per cent. 
upon the ordinary stock. 

MELBOURNE TRAMWAY ~ OMNIBUS.—A dividend at the 
rate of 15 per cent. per annum has been declared for the quarter 
ending September 501. 

WOKING ELECTRIC SUPPLY CO.—An interim dividend 
of 5 per cent. per annum is announced on the ordinary shares 
for the half-year ended June 90th. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—The price of copper has still further 
slightly declined during the week, the price yesterday being 
£64 10s. against £66 per ton last week. 

A Reuter telegram from New York states that the directors 
of the companies subsidiary to the Amalgamated Copper Com- 
pany have resolved to immediately restrict their output by 50 
рег cent. The companies represented were the Anaconda, Butte 
and Boston, Boston and Montana, and Parrott Mining Company. 
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s RISE OR 
AMOUNT ZERO STOCK FALL 
NAME. or е EXCHANGE | SINCE 
SuanEg.| *= Interim. |QuoraTion.| Last 
WEEK. 
1906 1907 
ELECTRIC SUPPLY. £ 4 

Bournemouth & Poole E. 8. Co. Ld, 10 7 5/-* 93—101 
Do. 44У Cum. Pref,......... 00 02 10 ái 41M7* 94—10} 

Do. 6% Cum. Second Pref. ......... 10 6 67 91—101 - 4 
Do. "o Debenture, Кед, ............| Stock 4 447% 99—102 

Broinley (Kent) E. L.& Power Qo., Ld. 5 5 — 44—51 
Do. 447 1st Deb. Red. Stock 4 — 98—100 

Brompton & Kensington E. 8. `Со., А. 5 10 44%* 74—S} 

Do. 7% Cum. Pref. . 5 7 7%* | 74—8i 

Central É S. Co., Ltd.. 47 “Guar. Db. Stock 4 — 990—102 

Ch. Cross. W. E. & City E. 8. Co.... 5 5 5y* 35—44 +} 
Do, 43% Сиш, Pref. .......„........, 5 4} 24%* 34—4 
D 4X Deb Ж: ЛОГОС Stock 4 — 96 —99 
Do, ‘City Undertaking,” 44%Cm. Pf. 5 44 437% 38—33 

Chelsea Electric Supply Co., Ltd. ... 5 4} 9/.* | 34—44 xd | +4 
De 41V Dal. Bed aeaa Stock 44 се 102—105 

City of London Elec. Lt. Co., Ltd. ... 10 6 5y* 9 —10 
Do, 0L Cum. Pre <... 10 6 — 101—114 
Do. 5% Deb. Red .......... aceros sao] SLOCK 5 %9 122—125 
Do. 44% 2nd Deb. Red ...... ess | Stock 44 447" 97—100 

Cty of Durham E. Р. Dis. Со............. 5 d — He 
WO: 5M PIC ЖӨН РААЗЫ 5 5 — 44—5 

County viro р Elect, SUD: Na Là. 10 5 45% 61—74 
Do. 67 Саф. Prk. ‚зын |... gO 6 — 10—11 
Do. 447 Deb, Red — еннен: BLOCK 4 447* | 106—109 
Do. d^ % 2nd Deb. Red .. „sés. | Stock 4 — 96—99 +2 

Edinunson's Electricity Corp., ‚ТАА... 5 4 — Ii 
Do. 67 Cum, Pref.. ага 5 3 — 134—2 
Do. 44% Ist Mort. Deb. Red . Stock 4 — 76 —81 

Folkestone Elec. supply Co., Ltd. . 5 5} — 4i—5 
Do. 5% Cum. Pref, «белә е 50066 5 5 — o—5 
Do. 44% 186 Deb. Bd Lares ‚| Stock 44 — 96 —99 

Hove Electric Lighting Co., Ltd. ... 5 9 -- 6}—7} 

lof Wight E. L. & P. Co., Db. Rà....| Stock 44 — 94—97 

Kensington & Knightsbridge E. L. Со. 5 10 — 81—91 
Do. 447 Deb. Red ..................... Stock 4 = 94—97 

Kens. & N't'ng Hill E.L. Cos. Db.Rd.| Stock 4 — 99—102 

london Electric Supply at ау 3 4 — 18—14 
Do. 67 Pref... -— 5 6 6%* 44—41 
Do. 47 1st Mort. Deb. Red .........| Stock 4 — 88—92 

Metropolitan Elec. Supply Co., Ltd. 5 8 — au 
Do. 44% Cum. Pref. ....... Mes 5 4k | 457+ | 4$—5 + 
Do. 447 1st Mort. Deb. Red ......| Stock 4 1". 103—107 
Do. 347 Mort. Deb. Red ........... Stock 3 34% * S7—92 

Midland E.Corp. for Р. Dist.1lstMt.D |100 А 500 44 445% 95—98 

Newcastle & Dist. Е. L. Co., £9 paid 10 5 3/7}d.* | 84--9j 
Do. 4}% Mort. Deb. Red ..... rer Stock 4) — 95—101 

Newcastle-upon-Tyne Elec. Papi,- 5 8 Ave 64—6} 

Do. "Ле Pits Lu. бабра 5 8 — 64— 6} 
Do. 5% Pref. (fally paid) —Á 5 5 — 5—95} 
Do. 10/- Pm. ndi 5 5 — 5—54 
Notting Hill Elec. Ltg. "Со. ‘Ltd... 10 74 67* 11—12 

oxford Electric Ge КАЙ. oie moois 5 7 2/6* | 54—6 xd -i 
Do. 4% Deb. Red.. ecesesese ses] Stock 4 x 95—97 

St. James and Pall Mali E. 1 Co. Ld. 5 10 — 74—84 
Do. 77 Non-Cum. Pref................ 5 7 — 60—76 
Do. 84% Deb. Red. senidesenscqucs] СООК 34 347° 86—91 

Smithfield Mkt. Elec. зар. Со., Ltd. 5 nil — 4—14 
Do. 4% Deb. Red ..| Stock 4 — 71—75 

South London Elec. Snp. Corp. Ltd. 5 8 — 12—28 

South Metropolitan E. L. & Р. Co.... 1 2 — $—1 
Do FH Oum. Pref „аон; 1 7 83а. * 1—1} 

Do. 44% 1st Deb. 79 DEES Stock 44 — 100—103 

Urban Elec. Supply По» LL rie 5 5 — 14—24 
Do. 57 Cum. Pref. ... ins 5 5 — 2—5 
Do. 44% 1st Mont. Deb. Red. ...... Stock 4) — 94—97 

Westminster Elec. Sup. OEP, „ Ltd. 5 12 59% 8—9 
Dé. СОЦИ: Prob аьей 5 4} 44%" 5—5 
* ELECTRIC RAILWAYS. 

Baker St. & Waterloo 1% Perp. Deb.| Stock | 4 — 88—93 

Central London .. ———À Stock 4 38%" 03—65 -8 
Do. 47 Preferred.. ROBO PRONUM Stock 4 47" 88—90 —1 
De, Deke rredy.....-crccsacesesaee еен 2 LOCK 4 — 47—50 —5 
Do. 4% Debentures.......... Stock 4 — 102—105 

Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 — 81—84 

City and South London Cons. .........| Stock 2i 227 45—47 
Do. 4% Perp. Deb. .....................| Stock 4 — 102—106 
Do. 5% Perp. Pref. 1891 ............] Stock 5 5Y*® |115—11 
Do. 57 Регр. Pref. 1896 ............ Stock 5 55* 113—116 
Do. 5% Perp. Pref. 1901 ............ Stock 5 57* |113—116 

Great Northern & City Pref. “А”... 10 4 1154. 14—214 

Gt. Northern, Piccadilly & FOROR 10 4 — 0—7 

4% Perp. Deb. . tsss BROCK 4 — 83—85 

BROT MOF СОП саар RA зынан eg Saxo i Stock nil — 2—4 
Do. 37 Perp. Pref. Red... «С — Stock nil — 3—6 

cc UE ORI. oec eso rise ee [| HOCK 1 à5* | 351—394 -i 
Do. 34% Preference .............. .. : Stock 8) | 34%° 86—89 
Do. 3 ZA” Pref, ... ... m Stock 3h S 15—80 
Do. 319 Convertible Pref. — dann s 81 84%* 71—76 

Metropolitan District .....................| Stock nil — 11—12 
Do. бё Рр. Ово. елен OOK 6 6%* | 124—129 
Do. 4X Pref Deb. „асган Stock: | 4 iz* | 79—83 
Do. Extension Pret. (577) ............| Stock nil — 10—20 

Ass. Ext. Pf. Guar. by U. E. Rs. Co.| Stock 8 — 48—53 

Underground Elec. Railways Co. of 

London 5% Profit Shu. Sec. Notes| Various 5 -— 55—58 

Whitechapel and Bow 4^ / Deb.. ... | Stock 4 = 104—107 

ELECTRIC TRAMWAYS, 

Bath Electric Tramways, Ltd. ......... 1 — —! -— 
Do. 57 Cum. Pref. ....ccccscecsoece,e., 1 = 5У* i-i " 
Do. 44% Deb. Red.. Stock 4h 417* 44 —U8 

Birm, & Mi. Tra; Ld. ist Db. Rd. Stock 44 417 * 93 07 

British ae tric Tr action Co., Ltd. . 10 = С —238 
Do. Git, Piel ues A 10 6 DT | + Bet 
Do. 5% Perp. Deb. ... ................| Stock 5 5%% | 100—103 
Do, "v / / 2nd Deb. 225 Stock 44 447 * 78—81 

City of Bi гип; zhaui Trs. Co., Cin. 'Pf 5 b the 4—4 

City of Birmingham Trs. Co. 4%...... 
1st Mort. De b. РЕРНИ Л sr MK 100 | 4 Fa | 98—101 


SHARE LIST 


да RisE OR 
AMOUNT түн 8тоск FALL 
NAME. oF 3 EXCHANGE | SINCE 
SuaRE.| *= Interim, | Quoration.| Last 
КЕК 
& 
Dublin United Trams Co. ............... 10 13—14 
DE Abu  —— 10 123—133 
Hastings & District E. Tr. Co. Db. ...| Stock 9$—101 
I. of Thanet Е. Tr. & L. Co. Cm. Pf... 5 1—14 
Do. (OX Deb. lioeeeeseseacoétesasavu mon Stock 60—71 
Lanes. Un. Trs., Рг. Lien Db. ......... Stock 94—97 
London Street Tramways Co.. ei 4 g—4 
London United Trs., Ld., Cm. Pf...... 10 741—831 
Do. 4% Ist Mort. Deb. Red ......... Stock 82— 6 
Manx Electric R. Co., 54% Cm. Pf.... 5 4$£—51 
Do. 412 1st Mort. Deb. Red ......| Stock 97—100 
grey Elec. ‘Trams, Ltd., Def.. 1 ў 
Do. 57; Cum. Pref. . аруз 1 Т. 
Do, Deb. stk Red.. | Stock 94—97 
National iz D Construction Co. Ltd. 1 #— 
New General Tr. Co., 677 Cm. Pf... 5 —1 
North Metropolitan Trams Co..........|£4 10s. - 
Do. 347 Mort. Deb. ..... ә 100 00—93 
Potteries Electrice Traction Co. Ltd. 1 4—4 —+М 
Do, 57 Cum. Pref. . ФУРА ОДНА 1 1—4 
Го. 44% Deb. Red. wee] Stock 95—98 
PSY l'rauiways Co. Ltd. Mie 10 48—52 +h 
Do. 6% Cum. Prob Loo Dieses: 10 101—111 
South Met. Elec. Trams & Ltg. Co. Ld. 
Ma Ст. РГ. (fully paid)............. 1 1—1 
£X Det. RU еруу бид» Stock 80—84 
Bonderiayd Dst. E.Trs. 1st Mt, Db. Rd. 100 84—835 
Yorkshire (West Riding) Elec. Trams 5 1—1 
Вб, (64 Gun. ERE 5..6 оаа 5 3—3 
Do. 44% lat Deb. Red 2:525, Stock 8;— 
TELEGRAPH AND TELEPHONE 
Ansip- Aue Д Co. Ltd.| Stock 59 —62 -1 
Do, ; Pref. Ord. .. ‚| Stock 1033—104} -1 
Do. Def. ОТАУ алзы ..| Stock 161—174 -1 
Commercial Cable Co., 4% "Deb. Red..| Stock 914—934 
Direct Spanish Telegraph Co. Ltd. ... 5 9 
Do.. 20 Cum PTOL, Louise ive sol à 9—9 
Do. 447 Debs. ........ | 050 95—101 
Direct United States Cable Co. Ltd.. 20 148—141 —i 
Direct West India Cable Co. Lta., 
44% Reg. Debs, Red .. 106 4} 44% | 100—102 
Eastern & 8. African Ltd. ‚45 Mt. Deb. 100 B 45 |974—1001 
Do. do. (Mauritius Sub.) 25 4 — 100—102 T1 
fortem: Ext. Australasia & China ... 10 7 25%" | 124—131 
Do. Mort, Deb. Perp. . ssil SLock 4 РА 1026—1904 
SR Telegraph je ——— —P QM 51 245 | 183—188 T1 
Dos BYE PIG. rotaco] COGN 34 —- 86—88 
Do. 4% "Mort. Deb. ............»« | Stock 4 — 103—105 
G. N. Tel. Со. (Copenhaz ren) .. dese» kasna 10 20 5z* 34—36 
Indo-European Telegraph Co. Ltd..... 25 18 — 55—57 
Marconi Wireless Telegraph Co. Ltd. 1 nil — 2—14 +4 
National Telephone Co., Ltd., Pref...| Stock 6 67* 100-105 
Do. Deterred ..... ...| Stock 54 02% | 106—108 + 
Do. 6% Cum. Ist Pref. RT 10 6 6%* | 104—124 - 
Do. 6% Cum. 2nd Pref. . ТУРЕ 1) 6 67* 10—12 
Do, BY Зоб Brel. Las Беса 5 5 57.* 5 
Do. 317 Deb. Red , — RD 8j 8iz* 956—298 
ро, We; TRETEN ees 4 » 101—103 
West Afric an Telegraph Co. Ltd. .... 10 4 — 10—1 
Western Telegraph Co., Ltd. ............ 10 7 67* 13—13 +} 
Do. 4X Del savect is desstseccasiste v 1) BLOCK 4 45* | 100—103 
MANUFACTURING 
Aron Electrieity Meter Co., Ltd. ...... 1 nil — А 
Do, 67 Cum, Pref. ........ avenses 1 6 — ume 
Babcock & Wilcox, (T TRASTERO: 1 20 — 3 
Do. Pret. 5 A 1 6 — 11—14 
British Insulated & Helsby ‘Cables, Ld. 5 10 4/-* 64—7 xd 
Do. ‘Cum. Pref. .... UA 5 б -— 55—04 
Do. ну, Ist Mort. Deb. Red. ..... Stock 4& | 44Z* | 101—104 
British Thomson-Houston Co., Ltd. 
44% Ist Mort. Deb. Red.. Stock — 44%* 85—89 
British W estinghouse Electric Mnfg. 
Göz + 6x PIER 105, 0 (0 en 5 nil — 1—14 
Do. 4% Mort. Deb. Red. ss... Stock 4 4%* 60—65 
Brush: Electrical Engineering < Об. 2 nil — —i 
Do. 6% Pref. .... (sand) sas 9 nil — ih 
Do. 44% Регр. Ist Deb...... шш... Stock 4 4h% 83 —80 
Do. 417 Регр. 2nd Dei. Бол ы Stock 4 5 68—71 
Callender's Cable and Const. Co., Ld. 5 15 — 91—103 
Do. 5% Cum. Рге!...................... 5 5 Sx" 54—54 
ро. no. Ist Mort. Deb............-.. Stock 44 44%* |1054—1074 
Consolidated Electrical Co., Ltd. ...... 1 3 — Yt — yz 
Crompton & Co., Ltd. ..................... 3 5 5% 14—32 -b 
Do. 5% 1st Mort. Reg. Deb. .........150 & 100 5 5Z* 95—99 +1 
Dick, Kerr do e Poi PEE ee 1 10 — 198—1 
Do. 62 Cam. Pref. ..........4.... эе 1 6 — 1—1 
Do. "v Deis, Ked iiinn Stock 44 417* | 101—104 
Edison & Swan United ** A," £3 paid 5 41 — 144—146 
0. do. (fully Lun: 5 4} — 21—?1 
Do. / Deb. Red.. гоно бњо сь COCK 4 47* 83—85 
Do. us 2nd Deh. Red., IET ET Stock 5 — 59—92 
SUE C ‘onstruction ба. LA oss 9 bn e 1—4 
Do. Dum нү БИЛЕКТҮҮ. 2 7 — Ji—1$ 
Do. 4: “Ast Mort. Deb... өлай езен! BLOCK 4 47* 17—83 
General Ё Лес. Co.,Ltd., 57 Cum. Pref. 10 5 — 8—83 
Do. Ist Mort. Deb. Red ......... Stock 4 — 92—95 
Henley tW. T.) Tel. Works Co., Ltd.! 5 15 5/* | 111—121] 
Do. M Cum. Pref. .. ^ 5 44 2/3* 5—5 
Do. / 1st Mort. Deb. Red ...... Stuck 45 — 105)—1074 
I. R. &G Р; Од, Leda нан ” 1) 10 5%* | 144—15) + 
Do. 4% Deb. Red.. C —— 200 4 — 97—99 
Tel. Const. & Maintenance Co. . "m. 12 15 5%* 31—33 
Do. 4% Deb. ne Red 50622 Sb aA ted 100 B 45" | 99) - 1023 
White (J. G.)& Co., / Cum. Pref. . 10 T 91-9 
TIRES. ^s Rapti “Ord. Shres ... 1 nil — 14-1 
Do. / Cum. Pref. .... S 5 nil 10/6 | 31-4 
Do. 14 Mtg. Deb. 4% Red. . ЧЧЫ 100 4% — 1 
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SUMMARY 


IHE Associated Municipal Electrical Engineers 
(Greater London) have passed & resolution, stating 
that they are generally in aecord with the new Regula: 
tions drafted by the Home Оћсе, but they consider 
that these should not be retrospective, and they have 
drawn up a number of objections in points of detail. 
This resolution has been sent to all the Metropolitan 
Municipal Electricity Departinents, some of which have 
already adopted the form of objection. The Halifax 
Chamber of Commerce have lodged an objection to the 
Regulations, and at the meeting at which this was 
confirmed, the chief criticism made was that the 
powers of inspection should be retained by the Board 
of Trade, and not relegated to local inspectors under 
the Home Office. The Municipal Electrical 'Associa- 
tion has convened a meeting to discuss the draft 
Regulations. (Page 502.) 


Tne change-over of the useful Gerrard telephone 
exchange in London to central-battery working was 
successfully carried out last Saturday. Fifteen 
minutes had been allowed for the trunster, although, 
of course, many months had been occupied in the 
requisite preparation and organisation, and the actual 
change-over was accomplished well within that period. 
The new plant has been erected in a building adjoining 
the old exchange, and the lines had been diverted and 
teed to the new main frame, so that the old and new 
equipments were connected in parallel. The neces- 
sury alterations had also been made in the subscribers’ 
instruments, and the junction circuits incoming from 
Gerrard in other exchanges. Previous to the transfer, 
the cut-off relays on the subseribers’ circuits in the new 
exchange were disconnected by the insertion of wooden 
pegs, so that the heat coils could be fitted on the new 
main fraine. The heat coils on the old testboard were 
looped together in small groups by means of tape. At 
the given time, these heat coils were pulled out, and 
then men waiting at the relay racks were given the 
signal to pull out the e pegs from the cut-off relays. The 
details of the arrangements and the method in which 
the junction circuits were dealt with are described in an 
article bv W. V. LoxNoN. (Page 503.) 


IN the discussion consequent upon the reading of 
Captain W. BaurLiNG'S Paper on the “ Magnetic Char- 
acter of Ships '' (ELECTRICAL ENGINEERING, Vol. I.. p. 
911) before the North-East Coast Institution of En- 
gineers and Shipbuilders, several speakers related 
their personal experiences of the magnetic vagaries of 
(Page 504.) 


AMONG the Papers read at the Vienna meeting of the 
Iron and Steel Institute was one by Mr. B. H. 
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THWAITE on the economic distribution of electric power 
from blast furnaces. The author pointed out the great 
saving that could be obtained by the use of electric 
epower, obtained from central stations utilising the 
waste gases of blast furnaces, for the driving of rolling. 
mills and other power purposes, and emphasised the 
importance of a pooling system, in which power from 
several generating stations at the blast furnaces is 
fed into a common distributing system. To meet the 
possible shutting down of the furnaces at times of 
slack business he suggested the use of & stand-by gas 
plant, producing gas of a similar composition. (Page 
505.) 


Tue Sixth Conference of the Municipal Tramways 
Association was held at Manchester on September 
25th, 26th and 27th, and is fully reported in this issue. 
The President’s address is a defence of the municipali- 
sation of tramways, and incidentally of the Tramways 
Act of 1870, which he claims has and was intended 
to promote that municipalisation, with results so bene- 
ficial that they more than compensate for any tem- 
porary check to tramway development in the mean- 
time. In Mr. A. L. C. FELL’s Paper on “ Rail Corru- 
gation,’’ the importance of the initial condition of the 
rail was insisted on, and the weight of the discus- 
sion which followed also emphasised the predomin- 
ance of the rail as a factor in producing the evil, 
although the usual contradictory variety of opinions 
was expressed. Mr. J. DALRYMPLE, in his Paper on 
‘* Staff Organisation," placed particular emphasis 
upon the necessity of the head officer of a 
tramway department having effective control over all 
parts of the work, even though the actual execution might 
be entrusted to other officers, and laid down a scheme 
of organised devolution which is designed to leave 
the general manager free to manage, whilst the detail 
executive work is distributed among subordinates re- 
sponsible to him. An advocacy of '' Long Wheel-base 
Trucks,” by Mr. ACLAND, revealed much difference of 
opinion on the subject of truck design, the present 
practice in which is generally felt to be unsatisfactory 
in several particulars. In the course of the discussion 
an account was given of an interesting new type of 
truck now under trial at Burnley. Mr. Baker con- 
tributed a Paper summarising the conditions of employ- 
ment in municipal tramways throughout the kingdom, 
provoking a discussion on rates of pay and other labour 
conditions generally, the greater part of which was 
held in private. The subject of the maintenance of 
the paving of tramway track and margins was brought 
forward by Mr. F. Spencer, and relegated to the Execu- 
tive Committee to consider collective action. The 
new president is Mr. Агруовтн, of Nottingham, and 
the new vice-president Mr. A. L. C. FELL, of London. 
(Pages 507 to 519.) 


DESCRIPTIONS of various types of electric percussive 
rock drill are given in a paper by L. BRINKMANN re- 
cently read at Dresden. The drills dealt with include 
examples of solenoid drills, motor-driven spring drills, 
pneumatically cushioned and electro-pneumatic drills. 
Figures are given showing the superiority of electric 
over air drills in the matter of efficiency, and a table 
compares the weights and efficiencies of the types 
described. The class of work and conditions for which 
each form is most suited are discussed. (Page 519.) 


AN article in Elektrotechnik und Maschinenbau for 
September Ist, 1007. gives the views of the Oerlikon 
Company on the matter of efticieney, regulation and 
insulation guarantees. The definitions and tests given 
would appear to be too lenient. Thus, in the case of 
the insulation testing voltage, it is stated that 20 per 
cent. in excess of the normal voltage may be obtained 
in generators by increasing their periodicity, and that 


it is preferable for the generator’s own voltage to be 
employed in testing its insulation. (Page 522.) 


` A LARGE number of appliances of interest to those 
connected with electrical engineering and allied indus- 
tries, are described and illustrated in our second notice 
of the Engineering and Machinery Exhibition, now 
being held at Olympia. (Pages 523 to 529.) 


In a recent Paper read before the Verband Deutscher 
Elektrotechniker, Heyland discussed the progress which 
had been made in single-phase railway developments 
as the result of the introduction of the single-phase 
commutator type railway motor. He showed that but 
little further progress is to be expected with single- 
phase commutator motors, and he was not of opinion 
that the results which had been achieved were such as 
would suffice to answer the requirements of main-line 
railway service. Heyland described certain new com- 
binations which permitted of employing as main motors 
single-phase induction motors with slip-rings and with- 
out commutators, and he explained how the equipment 
which he proposed would satisfactorily fulfil service 
conditions. (Page 529.) - 


A NEW tramway brake is being experimented with by 
Mr. HAMILTON (General Manager, Leeds Corporation 
Tramways). It is a track brake of the magnetic type, 
in which the drag of the magnetic shoe is employed to 
apply other track brake shoes, instead of wheel brakes. 
In the experimental car the wheel brakes are entirely 
dispensed with. (Page 533.) 


A CONDUIT system for interior wiring has been intro 
duced, in which the tubes, instead of being of enam- 
elled steel are of tinned brass, so that absolute metallic 
continuity can be assured by soldering up all the joints 
in place. One standard type of box is used for switches, 
wall sockets and ceiling roses. (Page 533.) 


Омрев '' Electrochemistry ’’ is given an account of 
an investigation by FELIX KAUFLER of the causes of 
the so-called ‘‘ super-tension '" obtained when using 
cathodes of certain metals, which he attributes to 
effects of local heating. An abstract is also given of a 
Paper dealing with '' passive’’ state of iron by H. L. 
HEATHCOTE, with some notes on a method of preventing 
the rusting of iron and steel suggested by Dr. 
CusHMAN. Several schemes are on foot in Germany 
for the establishment of works for the extraction of 
nitrogen from the air by electrolytic means. (Page, 
584.) 


Two years ago an experimental refuse destructor 
plant was installed in New York City, and the electrical 
energy obtained thereby used for lighting the Williams- 
burg Bridge. The plant has now been abandoned as 
uneconomical and declared a failure. (Page 534.) 


Схрев '' Electrical Science " will be found a note 
on the inductance of a straight conductor, such as the 
ideal aerial wire of wireless telegraphy, and also a note 
on a recent electrical method of measuring the latent 
heat of evaporation of water at low temperatures. 
(Page 535.) 


9 
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AMONG the new patents published by the Patent 
Office last Thursday, and abstracted in our Patent 
Record, is a specification by the British Тномѕох- 
Носѕтох Co., which describes the use of water-gas as 
an inert atmosphere for treating metallic filaments. 
Another specification by C. W. MarriNs discloses a 
design of emergency sanding gear for use on tramway 
vehicles, while Louis KĶKRIÉGER and the COMPAGNIE 
PARISIENNE DES VOITURES ELECTRIQUES are the authors 
of a specification dealing with the construction of brush 
carriers for diseoidal commutators. A specification by 
the COMPAGNIE DE CONSTRUCTION ELECTRIQUE covers а 
form of field magnet and winding for electricity meters 
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of the induction type. Four patents of interest to 
electrical engineers expire during the current week. 
(Page 536.) 

THE report of the British Thomson-Houston Co. for 
the vear ended March 31st shows a trading profit of 
£14,994. With the exception of £1,071 carried for- 
ward, the whole of this sum is applied to depreciation. 
The half-yearly report and accounts of Messrs. Willans 
& Robinson show a net profit of £16,042. Dividends of 
6 per cent. and 10 per cent. are recommended upon the 
preference and ordinary shares respectively. At the 
meeting of the Yorkshire Electrie Power Co. on Tues- 
day it was stated that the calcium carbide works, 
which are to be erected on the site of the company's 
power station at Thornhill, will be completed by the 
end of this year. (Page 541.) 

Locat Notes, Particulars of Tenders Invited, Re- 
ceived and Accepted. Prospective Business and other 
Notes, Companies’ Meetings and Reports, will be found 
on pages 537-543. 


THE sixth annual meeting of the Municipal Tram- 
wavs Association held at Manchester last week was a 
highly suecessful function in point of attendance, the 
practical importance of the subjects discussed and the 
tone of their discussion, as well as regards the pleasant 
hospitality rendered to the members by the Corpora- 
tions of Manchester. and Salford. Even the weather 
was propitious, and Manchester did not maintain its 
reputation for rain and gloom. The subjects discussed 
were all of importance and immediate interest. Mr. 
McEnroy’s presidential address on the subject . ot 
Municipalisation of Tramways is, in effect, a defence ot 
municipalisation, which the author probably believes 
to be unbiassed, and which certainly shows an endea- 
vour, not too common in this kind of controversy, to 
understand the position of the ‘‘ other side." But 
how hard it is to be unbiassed is shown by some slight 
touches, such, for example, as the repeated use of 
the word '' anti-municipal,’’ when all that he means is 
"non-municipal." It is a misfortune that both sides 
are inclined to be ‘‘anti’’ the other, and tramway 
development has suffered severely because municipali- 
ties have been '' anti" tramway companies, and cam- 
pany directors and others ''anti'' municipal train- 
ways, so that the tramways have found enemies in both 
camps, 1f the other party sought to build them. It is 
very noticeable that now the great corporations are 
pushing their tramways into surrounding districts they 
are finding just the same kind of opposition, endeavour 
to exact onerous conditions, and abuse of the '' veto "' 
that tramway conipanies and promoters have com- 
plained of for many years past, without avail An 
example is Mr. McELnov's treatment of the Parlia- 
mentary '' Standing Order No. 22," which makes it 
necessary for the consent of & Local Authority to be 
obtained before a tramway bill ean be proceeded with. 
All endeavours to get this standing order altered have 
failed. We believe that the late Government was 
quite ready to alter the order, and so withdraw, the 
veto on tramway promotions from the local and road 
authorities, but dared not, for fear of the corporations. 
Now that the big corporations feel the hardship, we 
may hope for the disappearance of this most serious 
bar to tramway enterprise. 

Mr. DALRYMPLE’S Paper on staff organisation called 
forth a useful and interesting discussion, in which the 
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surveyor. 


. most warmly debated proposition was the necessity of 


the tramway authority having full control of the per- 
manent way, including the paving. Whilst there was 
little disposition to dispute this in principle, several 
members thought that it might be more economical 
on the whole for all the street paving to be under the 
But the chief difficulty was well put by 
the speaker who pointed out that the average tramway 
committee is only a minority of the council, and that 
it rests with the council to decide how the street 
maintenance shall be divided up between the tram- 
ways’ and surveyor’s departments. The speaker here 
touched a very important subject affecting the whole 
conduct of municipal trading concerns, which are sub- 
ject to detail control by a body, the majority of which 
is not in close touch with their working, and only 
remotely responsible for their success. Mr. Baker's 
Paper on rates of pay and hours of labour is а valuable 
compilation, which produced a lengthy private discus- 
sion on an extremely important subject. The prudence 
of keeping the debate private is obvious; members 
doubtless spoke with much more freedom and useful- 
ness than they could have done with the reporters 
present. Mr. AcLAND contributed a Paper on trucks, 
which recommended the use of much longer wheel- 
bases than are common on British tramways. In 
effect the author says, ignore the curves and use a 
truck which will run well on the straight lengths. It 
cannot be said that this gospel found general accept- 
ance, but the discussion proved that tramway men are 
well aware of the shorteomings of the trucks in general 
use, and anxious to get patterns which will givé the 
advantages of steadier running without excessive rail 
cutting or risk of derailment at curves. The experi- 
mental truck described by Mr. MozrEv as just com- 
mencing its practical trials is a drastic departure from 
accepted types, the results of which will be anticipated 
with a great deal of interest. Mr. FELL's Paper on 
'* Corrugations °’ provoked a lively discussion, quite in 
keeping with the accepted rule of the subject, most of 
the speakers presenting a theory based on & particular 
experience, which was promptly refuted by another 
man's experience in a contrary sense. Mr. FELL made 
a list of thirteen possible or probable causes of corru- 
gation, and in this baker's dozen can hardly fail tc 
have got the true ones. The importance of the quality 
and good finish of the rail was distinctly advanced 
towards its proper position of predominance by Mr. 
SELLON's and others' contributions to the debate, 
as well as Mr. FELL's experiments in preliminary 
grinding of rail tables. Mr. FELL's experiments and 
measurements give the chief value to his Paper, which 
is thus distinguished from some others, which have 
not condescended to trial in support of their theories. 
The Association is to be congratulated upon another 
successful, business-like, and pleasant meeting, which 
cannot fail to advance the important interests com- 
mitted to its members. 


мии 


On page 988 of our issue for June 13th we remarked 
that '' No inquirer would choose a single-phase railway 
or tramway equipment as against the continuous- 
current equipment if the matter began and ended 
with the merits of the motor," but we pointed out 
that, notwithstanding the disadvantages consequent 
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upon the deficiences of the single-phase commutator 
motor, the offsetting advantages at other parts of the 
‘system were, in our opinion, very considerable. It is 
interesting to note that during the last few months 
some important developments have taken place, bring- 
ing with them considerable promise of а single-phase 
equipment, in which the commutator single-phase 
motor plays, at the most, a minor part. Indeed, in 
certain of the alternative solutions put forward, the 
alternating current commutator motor is entirely sup- 
pressed. Attention was first prominently drawn to 
these developments by ALEXANDER HEYLAND in a Paper 
which he read before the Verband Deutscher Elektro- 
techniker on the 8th of last June. Professor KUBLER, 
of the Dresden Technical College, immediately en- 
trusted one of his assistants with the carrying out of 
a number of experiments to test the possibilities of the 
Heyland system. The results of these tests were em- 
bodied in a Paper read before the Dresden Electro- 
technical Society on the 27th of last June. While the 
tests were made rather hurriedly, and by means of the 
apparatus which could be most readily spared from 
the Technical College's equipment, the results are, 
nevertheless, distinctly satisfactory, and bear out Hey- 
land's claim that the system is characterised by good 
efficiency, not only during normal running, but, which 
is distinctly more important, during starting and ac- 
celerating. The- current consumed during starting 
and accelerating is, furthermore, a nearly pure energy 
current. In this respect, Heyland’s system is a 
striking improvement over the present single-phase 
railway systems, a grave fault of which is that during 
starting, the power factor is exceedingly low. A de- 
scription of the Heyland system by Mr. Н. M. НовАкт 
is given in this issue. In a recent article in Elek- 
trische Kraftbetricbe & Bahnen, Kübler alludes to work 
done subsequently to the presentation last June of his 
assistant’s Paper. He expresses himself as exceed- 
ingly sanguine with regard to the prospects of the 
system, and sets forth a number of alternatives as 
regards details which have occurred to him as the 
results of the tests he is conducting at Dresden. 
Kübler points out that while Heyland has indepen- 
dently invented this system, it is, nevertheless, well 
to take into consideration German patent No. 155860, 
taken out in 1903 by the Siemens-Schuckert Co., but 
since abandoned. In this patent is described a sys- 
tem bearing considerable resemblance to certain 
amongst the alternative methods proposed by Hey- 
land, but the importance of these combinations would 
have appeared not to have been recognised at that 
time by the patentees. Heyland's system should also 
be applicable to electrical winding, and to the elec- 
trical operation of rolling mills, and in some quarters 
it is expected that the Ilgner system will find in it a 
formidable rival. 


The L.C.C. and ''Certified " Meters.- The London County 
Council are advertising in the daily Press to call the attention 
of consumers that they are entitled to have ''certified ’’ meters 
to register their consumption of electrical energy. As we have 
already pointed out in these columns, while the Electric Light- 
ing Acts make it obligatory upon the supply undertaker to 
furnish consumers with duly certified meters if requisitioned, 
there is apparently nothing to prevent them from charging a 
higher rental for certified than for uncertified meters, and so 
recovering the amount of the testing fee that they would have 
to pay to the London County Council. 


THE DRAFT HOME: OFFICE REGULATIONS 


HE Associated Municipal. Electrical Engineers 

(Greater London), of which Mr. Sydney Baynes. 
Chief Electrical Engineer to the St. Paneras Borough 
Council, is President, have passed the following resolu- 
tion with regard to the new Dratt Home Office Regula- 
tions :— 


'"'This Association is generally in accord with the proposed 
regulations, with the exception of the points referred to below, 
so far as regards new work, if reasonably enforced, but they 
consider that they should not be made retrospective with regard 
to existing generating stations, on account of the large and 
unnecessary expense which would be incurred. They also con- 
sider that there should be a power of appeal, and suggest that 
a deputation of the Association be allowed an interview with 
the technical otticers of the Home Ottice."' 


The specific objections referred to in the resolution 
are as follows. We give the full text of the clause 
objected to in each case, followed by the objection in 
italics. 


5. Every switch, circuit-breaker, and isolating link shall be :— 
(a) so constructed, placed, or protected as to prevent danger; 
(^) so constructed and adjusted as accurately to make and to 
maintain good contact; (c) provided with an ethcient handle or 
other means of working, insulated. from the system; (d) so 
constructed or arranged that it cannot accidentally fall or move 
into contact when left out of contact. [OBJECTION TO NECTION 
(c): The Association consider that this should not apply to 
isolating links in generating stations. | 

4. Every switch and circuit-breaker shall be so constructed as 
to be incapable of remaining in partial contact, or of maintain- 
ing an arc on breaking circuit. [OBJECTION : 7'Ats should not 
apply to main switchbourda, as in many cases these switches are 
only used to switch off feeders when поё tn use, and are only 
handled by competent persons.) 

5. Every fuse, and automatic circuit-breaker used instead 
thereof, shall be so constructed and arranged as effectively to 
interrupt the current before it so exceeds the working rate as 
to involve danger. It shali be of such construction or be so 
guarded or placed as to prevent danger from overheating, or 
from arcing, or the scattering of hot metal or other substance 
when it comes into operation. Every fuse shall be of such 
construction or be so protected by a switch that the fusible 
metal may be readily renewed without danger. (OBJECTION : 
This should not apply to house service cut-outs.] 

9. Where one point of a system is connected to earth, no 
single-pole switch other than a link for testing purposes shall 
be placed in any cable connected thereto. [Овукспох: This 
should not apply to double-pole main switches on consumers’ 
premises, | 

11. Every motor, converter, and transformer shall be pro- 
tected by a switch or switches, suitably placed, and so connected 
that all pressure may therebv be cut off therefrom and from 
any apparatus in connection therewith. [OBJjEcTION : It should 
be made clear that ‘‘switch-fuses’’ will be allowed.) 

12. Every electrical motor shall be controlled by an etlicient 
switch or switches for starting and stopping, so placed as to be 
easily worked by the person in charge of the motor. Every 
electrical motor rated at more than one-third of a horse-power 
shall be further protected by a release that will automatically 
break the circuit 1f the current is interrupted, unless the motor 
is incapable of re-starting automatically on the current being 
restored. ln every place in which machinery is being driven by 
any electrical motor, there shall be means at hand for quickly 
stopping the motor. [OBJECTION : 7'Аїз should not apply to 
polyphase motors.) 

15. Every flexible cable for portable apparatus shall be con- 
nected to the system either by efficient permanent joints or 
connections or by a properly constructed connector. Every port- 
able apparatus and its flexible cable shall be independently 
controlled bv a switch conveniently placed. Adequate pre- 
cautions shall be taken against shock, due to leakage or other 
cause, in all places where the person handling the portable 
apparatus is not insulated from earth. In such places, and in 
any place whiere the pressure exceeds low pressure, the switch 
shall be so constructed as to break the circuit on each pole. 
[OBJECTION ТО LAST SENTENCE: Zn cases where the neutral 1з 
connected to earth, a single-pole switch on the live side should 
be sufficient] 

14. The general arrangement of switchboards shall, so far as 
reasonably practicable, be such that: (a) all parts which may 
have to be adjusted or handled are readily accessible; (b) the 
course of everv cable may be readily traced; (c) conductors 
connected to different svstems are kept apart and can be readily 
distinguished ; (d) all bare conductors are so placed or protected 
as to prevent danger from accidental short-circuit. [OBJECTION 
TO NrcTrIONS (b) and (с): This could not apply to cables run in 
tubing or barrel.] 

15. Every switchboard having conductors normally so exposed 
that they may be touched shall be located in an area or areas 
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set apart for the purposes thereof and suitably fenced or 
enclosed. No person except an authorised person, or a person 
acting under his immediate supervision, shall have access to 
any part of such area. [OBJECTION : This should not apply in 
amall sub-stations. The terms “area” and ‘‘ authorised person” 
should be defined.] 

17. At the working platform of every switchboard and in 
every switchboard passage-way, if there be bare conductors 
exposed, or arranged to be exposed when live so that they may 
be touched, there shall be a clear and unobstructed passage of 
ample width and height with a firm and even floor. For low 
pressure and medium pressure the clear height shall not be less 
than 7 ft. and the clear width not less than 3 ft., and for high 
pressure and extra-high pressure 8 ft. and 4 ft. respectively. 
Bare conductors shall not be exposed on both sides of a switch- 
board passage-way unless either the clear width of the passage 
is double that otherwise required, or the conductors on one 
side are so guarded that they cannot be accidentally touched. 
Adequate means of access, free from danger, shall be provided 
for every switchboard  passage-way. [Овлестіох : Existing 
switchboards in generating stations. should be exempt.] 

18. In every switchboard for high pressure or extra-high pres- 
sure :—(a) Every conductor within reach from the working plat- 
form, or in any switchboard passage-way, shall be so placed or 
protected as to prevent danger. (6) The metal cases of all 
instruments shall be either earthed or completely enclosed with 
insulating covers. íc) All metal switch-handles, and all metal 
rods connecting them with the switches, shall be earthed. (d) 
Every switchboard in continuous use shall be so arranged that 
the conductors thereof can be made dead in sections, and no 
work shall be done at any section unless that section be (a) made 
dead, and (b) so separated by permanent or removable divisions 
or screens, from all adjoining sections of which the conductors 
are live, that the work may be carried out without danger. 
[OBJECTION TO Sections (d) and (b): It would not be possible 
to effectually separate dead sections from live by remorable 
screens in many existing boards.] 

24. Portable insulating stands and screens, boots, and gloves 
shall be provided and used when necessary to prevent danger, 
and shall be periodically examined by an authorised person. 
[Овзес1Іох : This should not apply to “Low” or “Medium” 
pressures, such “safe-guards”? having proved to be a source of 
danger in the past.] 

4]. Every sub-station shall be of ample dimensions and sub- 
stantially constructed of fire-resisting material; and shall be so 


arranged that no person can obtain access thereto otherwise 
than by the proper entrance, or can interfere with the apparatus 
or conductors therein from outside; and shall be provided with 
efficient means of ventilation and be kept dry. [OBJECTION : Zt has 
in several cases been found to be impossible to keep underground 
sub-stations dry, although every care has been taken, and the 
words ‘‘as far as practicable?! should be t1nserted.] 


A copy of this resolution, with the objections, has 
been sent to all the municipal electricity departments 
in Greater London. The Fulham Electricity Committee 
have instructed the Town Clerk to give notice of objec- 
tions to the Home Office, in accordance with the advice 
of the Borough Electrical Engineer, the Hammersmith 
Borough Council's Electrical Engineer (Mr. G. G. 
Bell) has adopted the form of objection set forth in 
detail above, and doubtless other metropolitan muni- 
cipal engineers will follow the same course. 


The Halifax Chamber of Commerce discussed the draft regu- 
lations last week, under the presidency of Sir Alfred Arnold. 
Mr. F. Whitby Thomson aid that, whilst he did not object 
to the regulations so far as he could understand them himself, 
he moved that the Chamber should endorse the formal protest 
against the regulations which the Secretary had already made. 
The Chamber would then be in a position to impress upon the 
Home Otħce the importance of the inspectors Bun properly 
qualified for the work of inspecting electrical appliances. Mr. 
J. H. L. Baldwin, who seconded the motion, said the insurance 
companies had already taken care that the interests of work- 
people and others were looked after, and he would rather have 
the powers of inspection left with the Board of Trade, who 
would send down competent inspectors. Mr. James Clarkson 
(Hon. Solicitor to the Chamber) suggested that the most satis- 
factory course would be for the Board of Trade to retain their 
powers and to employ the Local Authorities to see that the 
regulations were carried out. The motion was carried. 


— 


The Municipal Electrical Association has convened a 
meeting for discussing the draft regulations. 


CHANGE-OVER AT THE GERRARD TELEPHONE EXCHANGE 
By W. V. Lonnon 


NOTHER step towards the conversion of the 

whole of the telephone system of London to 
central battery working was made on Saturday, when 
the Gerrard Exchange of the National Telephone Co. 
was transferred to & new plant, which had been in- 
stalled in a new and specially designed building ad- 
joining the old exchange. This exchange serves a large 
portion of the western district, and is one of the largest 
in the metropolis, having connected to it about 20,000 
telephone stations. 

In order to carry out a work of this magnitude so 
as to cause the least possible dislocation of the ser- 
vice, many months of careful preparation and organisa- 
tion were necessary. Visits had to be made to the 
installation of every subscriber on the exchange in 
order to rearrange the instrument circuits so as to 
allow all subscribers to signal the new exchange 
automatically by removing the receiver from its rest, 
and in addition, alterations have had to be made at all 
exchanges with which Gerrard is in direct communica- 
tion. This has involved the rearrangement of the 
junction circuits, or the provision of new equipment, 
at all the exchanges in the metropolitan area. 

The overhead and underground cables had been 
diverted and teed on to the new main frame, so that 
the old and the new equipments could be connected in 
parallel. All private wires and junction lines which 
only pass through the exchange, were first properly 
tested out, and then permanently connected through 
the new main frame, and disconnected from the old 
testboard. 

Previous to the date of the transfer, tests had been 


made on every subscriber's line to see that the re- 
quisite alterations had been made to the circuits, and 
that they were connected up to their correct numbers; 
and tests had also been made under working condi- 
tions of all the junction lines, order wires, and the 
various service lines between the desks and the switch- 
board. The calling equipments on the subscribers’ 
lines in the new exchange were disconnected by insert- 
ing special prepared wooden pegs in the cut-off 
relavs, thus allowing the heat coils for these lines to 
be fitted on the main frame. The whole of the sub- 
scribers’ and order wires, and the greater part of the 
new junetion circuits, were left working in parallel 
with those on the old switchboard for several days 
previous to the change being effected. The heat coils 
on the old testboard were looped together in small 
groups by means of tape, so as to be easily and quickly 
removed at the proper time. 

The transfer was scheduled to occupy fifteen 
minutes, and the actual change-over was completed well 
within that period. Between 2.30 and 2.35 p.m. all 
subscribers calling up were requested to call again in 
a quarter of an hour, and the connections through the 
old exchange were cleared by the operators as soon as 
the subscribers left through had completed their con- 
versations. The order was then given to the men 
stationed at the old testboard to ‘pull out the heat 
coils by means of the tapes provided for that purpose, 
thus cutting out the lines to the old switchboard. 
When this work had been completed, the order was 
given to the men waiting at the relay racks and main 
frame forming part of the new equipment, to insert 
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the remaining heat coils on those junctions not parallel 
with the old equipment, and to pull out the wooden 
pegs from the cut-off relays, thus respectively joining 
through the last of the junction lines and the sub- 
scribers' calling equipments on the new switchboard. 


Simultaneously with these operations being per- 
formed at Gerrard Exchange, the men stationed at all 
the distant exchanges were joining up the far ends of 
the junction lines so as to work on new equipments, or 
making final alterations to existing circuits. 

Prior to 2.30 as many operators as could be spared 
from duty in the old switchroom filed in and took up 
their allotted positions at the new switchboard, in 
readiness to deal with the calls originated as soon as 
the line were reconnected, and these were reinforced 
by the remainder of the operators as soon as the old 
exchange had shut down. 


Directly after the change was completed a thorough 
speaking and signalling test was made of all junction 
circuits with the distant exchanges, and also: а 
signalling test of. each subscriber’s calling equipment. 
The outgoing junctions were tested by means of an 
ordinary operator’s cord circuit by inspectors stationed 
at various parts of the subscribers’ line of boards. 
The incoming junctions were tested by inspectors by 
means or an ordinary central battery instrument pro- 
vided with a jack into whieh the junetion plug could 
be inserted. These instruments were mounted on re- 
movable pedestals, placed immediately in front of the 
position on which the test was being made. The sub- 
scribers’ calling equipments were tested by the 
operators by means of an ordinary switchboard plug 
having the tip and ring short-circuited. 

In crder to deal with any false calls which might 


occur on the calling equipments, three special plugging 
up sections had been installed, each capable of dealing 
with fifty lines. The circuit used on these sections is 
one which can be adjusted to deal with any kind of 
fault, and automatically signal when the fault is 
cleared. A circuit of this kind has been found neces- · 
sary when transferring froin magneto to central-battery 
working, as a large percentage of the faults reported on 
subscribers' lines are due to the receiver being left off 
its rest producing a permanent calling signal. Such 
signals must be cut off the main switchboard, otherwise 
they would be liable to confuse the operator and cause 
a drag on the service. The tone test which is put on 
the faulty line indicates to the operator requiring that 
line to complete a call, that it is out of order. 

The following figures give the actual number of lines 
which were transferred, in addition to which there were 
a large number of miscellaneous and spare lines: 
6,460 direct subscribers’ lines, 1,670 junction lines and 
order wires, and 2,000 private wires and through 
junctions. * 

The change-over passed off according to the scheme 
which had been formulated, and with as little incon- 
venience to the telephone subsenbers as appears 
possible, every precaution having been taken to ensure 
any faults which night arise being cleared promptly. 
The conversion of this exchange to central-battery 
working has added a large number of lines to those 
already working on this system, and it is expected that 
when the exchange has settled down an appreciable 
improvement in the service will be felt thereby. 

As there are some fresh departures in the construc- 
tion of this new exchange, it is proposed to give some 
particulars and illustrations showing the equipment in 
a future issue. | 


THE МАСМЕТІС CHARACTER OF SHIPS 


N our issue of May 30th last (Vol. I., page 911) we 

printed & Paper upon the above subject, read by 
Captain W. Bartling before the North-East Coast Insti- 
tution of Engineers and Shipbuilders. The Transac- 
tions of the Institution publish an interesting report of 
the discussion on the Paper. 

Captain BanrLiNG explained to the meeting the results of 
certain experiments which had been made at Bremen to test 
the varying magnetic influence on the compass by having the 
horizontal girders in its vicinity cut or interrupted, and also 
by increasing the distance between the ends of the girder to 
six feet and inserting in the breach a non-magnetic material 
(nickel steel containing 23 per cent. of nickel). As these experi- 
ments are still under investigation, he has promised to place 
the results before the Institution when completed. 

Mr. J. W. Girrtg said : I happen to have a piece of steel here 
which Captain Bartling speaks of, and I can vouch for its non- 
magnetic character. I think the suggestion that Captain Bart- 
ling has made, that this non-magnetic steel should be used in 
certain quantities in order to improve the position of the 
standard compass, is a very practical one and helpful. The 
Liverpool Underwriters’ Association in 1870 suggested that a 
ship, when launched, should be fitted out with her head in the 
opposite direction to that in which she had been built. I 
suppose this is practically impossible in the majority of ship- 
building yards, but a great deal more might be done in the 
way of improving the position of the standard compass than 
is done at present. 1 think it is better, however, when arranging 
a position for a standard compass. that we should aim at pre- 
venting the deviation changing, rather than at merely increas- 
ing the directive force. It does not matter so much about the 
amount of deviation; it is most important that it should not 
change. The cutting of a beam, as described in the experi- 
ments, may increase the possibility of the beam suddenly chang- 
ing its maunetic character. I can give you one or two facts 
showing the importance of permanent magnetic character. I 
was on board a vessel about a fortnight ago, where the captain 
was rather troubled about the deviation of his standard 
compass. He had been coming from Port Said to the Tvne, 
and everything went well till he turned from Dover Strait into 
the North Sea. There he found an unexpected deviation of 
eight to nine degrees on his northerly courses, only discovered, 


I understood, by making a lightship on the wrong bow, with 
considerable risk of stranding on a sandbank. He had no 
opportunity of checking his deviation— по sun or stars visible 
—and this extensive error, amounting to three-quarters of a 
point, had led him astray. This change in deviation was due 
to the position of the standard compass, and caused by a beam, 
about 10 ft. long, supporting the wheelhouse top immediately 
below the standard compass. If this had been replaced by a 
beam of non-magnetic steel there would not have been the same 
risk to the safety of the ship. I would therefore say the 
amount of the deviation is of less consequence than its change- 
ableness, because we can always by suitable compensation reduce 
the deviation and increase the directive force, but cannot esti- 
mate the possible change. The art of compass adjustment, 
largely through Lord Kelvin's practical application of scientific 
principles, has advanced very greatly during the last few vears, 
and now I suppose very few ships leave the Tyne with a direc- 
tive force in the position of the standard compass much under 
0'9. I frequently come across cases showing the importance of 
the direction of the ship's head after being launched, or even 
after being repaired or loading cargo. I remember going on 
board a steamer in Middlesbrough dock, taking in a cargo of 
railway material, lving about head west. When we got into 
Tees Bay there was a deviation of three-quarters of a point 
on the northerly course. By the time we reached the Tyne 
the deviation had disappeared. It had been caused by transient 
induced magnetism, induced while the ship was lying in the 
dock. Again, the yacht Midnight Sun, when she was first 
engaged running to Norwav in the tourist business, was laid 
up in the Tyne during the winter months. Several times after 
adjusting the compasses previous to sailing on the first trip 
of the season, we found the deviation changed and allowance 
had to be made. It occurred to me that if after putting her 
in the dry dock, she was moored head down the river the last 
few days before sailing, instead of head up, we would over- 
come the trouble. This was done, and for several vears now 
there has been no change such as was experienced at first. 


Colonel R. Saxtoxn-Wuire said: Captain. Bartling refers 
to the rails on the flying bridge. I have had many 
discussions with compass adjusters and we could rarely 
agree how far it was necessary that the brass or gun 
metal rails and stanchions should extend, and the iron ones 
begin. There is no doubt the more gun metal or demagnetised 
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steel that can be used in the neighbourhood of the standard 
compass the greater will be the accuracy of the compass. I 
have always understood that horizontal material, namely, steel 
or iron in a horizontal position, has not nearly so much effect 
on the compass as when in the vertical position, and therefore 
if we could only do away with the vertical pillars or stanchions 
in the neighbourhood of the standard compass, horizontal steel 
or iron did not matter very much. 


The discussion was resumed at the next meeting, 
when the Secretary read the following communication 
from Lord Kelvin :— 


Dear Mr. Dvuckirr, 

I thank you for your letter of May 25th, with printed 
account of Captain Bartling’s very interesting experiments and 
observations on the development of magnetic character of the 
Thueringen, during the completion of the construction of the 
ship. Captain Bartling’s remarks on the improved action of 
the compass by the use of non-magnetic material in the neigh- 
bourhood of its position are very important, and will, I hope, 
be an inducement to shipbuilders to give much care to arrang- 
ing for as little as possible of magnetic material in the neigh- 
bourhood of a position chosen for a standard compass. The 
attainment of а value of A considerably lower than 099, in a 
large ship now being built for Captain Bartling’s company, is 
a result very valuable in respect to the adjustment of the 
compass for hecling error, as will be seen by the following 
passage, extracted from a leaflet describing my new vertical 
force instrument of 1906 :— 


§ 6. If, by deflector observations or otherwise, the adjuster 
knows the ratio of the horizontal magnetic force on the compass, 
when corrected in its actual position in the ship, to what it 
-would be if there were no iron in the ship, he should use this 
ratio instead of ‘‘nine-tenths’’ in the rule for adjusting the 
slider. 


Yours faithfully, KELVIN. 


Captain Bartling in reply wrote as follows :—In reply to Mr. 
Gillie's remarks, a deviation magnetometer (model of the Imperial 
German navy) was used for the experiments. Of course, the 
amount of deviation is most important, and we are trying to 
arrive at as small an amount as possible; it is very uncom- 
fortable to work at sea with such high figures. With the intro- 
duction of unmagnetic material, the change of deviation will be 
much less than now. The magnetism which appears, if the 
ship is steering the same direction for a long time and suddenly 
changes the course comsiderably, is a different magnetism alto- 
gether; it is induced magnetism, and the ship' will always lose 
it again after a few hours on the new course. This induced 
magnetism will always appear, and ship captains must always 
give it very careful consideration. In reply to Colonel R. Saxton 
White, I do not know yet the cause of the building magnetic 
axes becoming so quickly reduced during the outfit of the ship; 
I only know the fact, and it surprised me very much. Vertical 
steel, such as masts, funnels, large ventilators, &c., in the 
vicinity of the compass has only a practical influence if it is 
of considerable size and length. 


DISTRIBUTION OF ELECTRIC POWER FROM BLAST-FURNACES 


MONG the papers read at the summer meeting of the Iron 
A and Steel Institute at Vienna was one on the above subject 
by Mr. B. H. Thwaite, which is given in a slightly condensed 
form below. 

The author has on many occasions reiterated the statement that 
blast-furnaces should be made as far as possible the source of 
power for manufacturing industries situated within a certain 
area of such furnaces, but it has been realised that where such 
blast-furnaces were associated with steelworks and rolling-mills, 
there was until last year an unfinished link that prevented the 
full chain of possible benefits from being completed in the fact 
that the heavy rolling-mills had not been electrically harnessed. 
Fortunately, however, this unfinished link has at last been 
forged, due to the enterprise of various electrical firms. 

The heat and power efficiency of existing rolling-mills is 
deplorably low. The associated steam-boiler plant necessary to 
satisfy the maximum requirements of a rolling-mill operation 
and the effect of condensation in steam-pipes means a heavy 
thermal loss. Before the date of the actual proof that blast- 
furnace waste gas could be directly converted into power with 
an expenditure of 7,000 to 8,000 British thermal units per 
indicated horse-power hour (equivalent to a reduction of as 10 
is to 30 compared with a good steam-power plant), the waste 
of energy involved in ordinary rolling-mill plants was a matter 
of indifference, because the waste of heat about balanced the 
supply—indeed, the power available from the blast-furnace gases 
had often to be supplemented by coal; but now that it 1s realised 
how valuable, as a power agent, this gas has become, the waste 
of fuel is morally and financially inexcusable. 

Unlike the blast-furnace (which may work steadily on, year 
in and year out, without week-end or other stoppages), the 
rolling-mill may or may not remain steadily employed : a paucity 
of orders may mean the closing down of the mill for weeks, 
because, although pig iron may be stocked with little or no 
risk, it is not usual to stock mill products which may never 
be wanted. During this non-operating period the blast-furnace 
gas used for firing the steam boilers is set free or blown into 
the air. This waste of fuel may be cut down considerably, if not 
entirely, by the application of the pooling system to be described, 
which involves the displacement of steam by gas-power. Modern 
gas-power electrification methods will set free a great volume 
of gas which, thermo-dynamically converted in a gas-engine, will 
increase the power-equivalent of such gas by 300 to 400 per cent. 

The objection that is advanced against the gas-power electri- 
fication of the rolling-mills relates to the heavy expenditure 
involved in such a technical reform. The obiection is a real 
one, and unless removed or reduced, will tend to confine the 
advantages of application to firms of immense financial resources. 
Few British joint-stock administrators would be permitted by 
their shareholders to risk the investment. But if it can be 


shown that for some iron-making concerns it will be possible 
io reduce the capital investment to the amount necessary to 
provide the equipment of the new rolls with electric motors, 
as distinct from the electric generators, and that such an invest- 
ment will be financially well justified, the objection standing in 
the way of such electrification will be considered, even by the 
most cautious and conservative of managements, as of no deter- 
rent consequence. 

The author's proposal, first suggested in 1894 and 1898, re- 
peated at different times since, and again to be described here, 


would, as an incident, secure a substantial reduction of the 


expenditure of a complete electric equipment of an iron and 
steel works, so as to cover all power demands. 

The basis of this programme is to pool the waste furnace gases 
from all the furnaces of an iron-making district independently 
of the ownership of such furnaces. The energy (electrically 
transformed) of the different furnaces would be transmitted to 
a central distributing and transforming station, in which the 
current would be transformed to the voltage to satisfy different 
customers. Of course, there may be cases where the furnaces 
are so concentrated as to justify the delivery of the furnace gases 
to a pooling or central station for conversion into electrical 
energy, but usually it would be found to be more practical to 
transform the gas into electrical energy on the site of the 
ironworks, for transmission to a distributing central station. 

The first call on this power would of course be the satisfac- 
tion of the internal demands of the iron and steel works, the 
balance of power remaining being available for external dis- 
tribution over a wide area, the extent of which, owing to the 
familiarity with and knowledge of the resources and safety 
of high-pressure transmission systems, is being yearly increased. 
When the author put forward the first long-distance electrical 
transmission proiect-of over 100 miles in 1892, the line pressure 
then suggested was considered dangerous in the extreme: 
to-day, power is being easily and profitably transmitted over 
varying distances at very much higher pressures than those 
suggested in 1892. In 1892 the pressure specified was 20,000 
volts; to-day. transmissions of 250 miles with 88,000 volts pres- 
sure are in daily service. 

The pooling programme proposed would be provided by a 
separate and distinctive joint-stock electric power organisation, 
on the lines of the county electric power companies, which 
sprang from the author's 1892 proposition, with the exception 
that a proportion of the output is preferentially allocated to the 
satisfaction of the power demands of the iron and steel works 
from which the gases are drawn. "The balance could be trans- 
mitted to any group of customers whose power demands justified 
the cost of distributing mains and associated transforming 
stations, but a more appropriate field of demand for an all- 
the-year supply would be the satisfaction of the electric energy 
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requirements of the many profitable electro-chemical and electro- 
fusion processes described in the author's Paper read before the 
Iron and Steel Institute at Glasgow in 1901. 

Included amongst these processes, in which the demand for 
power would correlate with its production at the blast-furnace, 
or from January 15% to December 3lst, there are the produc- 
tion of high-class steel from selected scrap, special alloys, such 
as ferro-silicon and ferro-titanium, ferro-chromium, besides the 
production of carbides (silicon and calcium). Some of these 
processes could take the current just as supplied, in largo or 
small proportions, and at any moment, so that the levelling up 
of the load or the demand could be readily effected—obviously 
an important factor in the economie production and sale of 
electricity. 

In the selection of the customers it would be advisable to 
secure the class of demand for operations such as mine pump- 
ing, electrolytic and like processes, on which the supply could 
be turned on or off whenever available, so that the distribution 
of the current could be arranged to fill up any gaps in the 
demand. 

As an example of the kind of power demands that would be 
found in an average field of industrial operation surrounding 
ironworks, exclusive of the municipal and rural demands for 
current for lighting and tramway power purposes, the following 
is given to represent a German district for which the pooling 
system was first outlined by the author :—For the coal mines 
in the district, 1,500 E.H.P.; chemical (metallurgical) require- 
ments, 2,500 E.H.P.; electro-chemical requirements, 1,500 
E.H.P.; works and town electric lighting 500 E.H.P. In large 
districts, the power-driving requirements of the factories would 
provide €& demand running into thousands of horse-power, 
although the direct driving of important machinery will secure 
a great saving of (and consequent reduced demand for) power 
compared with belt driving and its associated power losses. 
The satisfaction of electric transport power requirements is 
becoming an increasing factor both for water and rail trans- 
port services. By this pooling system the tall stacks of the 
furnaces would become centres from which would radiate 
the benefits of the cheap power; and the advantages 
would be reciprocal. Besides removing the many smoke-stack 
polluters of the atmosphere, the additional profit would increase 
the stability of the iron industry of this country. 

The flexible demand for power which it would be the aim 
of the power organisation to secure would be appropriate for 
the intermittent periods of mill idleness, whether temporary 
or prolonged; for instance, the sudden release of power for 
external services at the week-end periods of mill idleness (or 
during longer periods of compulsory idleness due to the falling 
off or cessation of orders) would be available for one or other 
of these flexible power demands. 

Another and important argument in favour of the pooling 
policy is the fact that some 4,000 to 5,000 kilowatts of energy 
is the minimum demand of many of the most desirable of the 
electro-chemical and other operations, so that in a single works, 
without a drastic reorganisation of the plant, it would be 
impossible to secure this output of electric energy; whereas, 
by the pooling of the available power from several works, this 
power would be obtained with little change from existing 
conditions. Of course, the power available entirely depends upon 
the extent the gas-engine displaces the steam-engine to satisfy 
the internal power demands of the works. 

The following table gives an impression of the power avail- 
able from several works in a district, without any change of 
plant and operations, to secure the fullest possible economy of 
the waste gases. The works, alt::cugh in one district, are scat- 
tered :— 

Kilowatts available 
for externul services. 


District A, one furnace always available... 1,490 
» В, two furnaces 2,700 

» ©, one furnace 1,7C0 
Total available 5,890 


By the pooling system a minimum total power potential of 
5,890 kilowatts is available, and this would justify the setting 
up of electro-chemical and electro-metallurgical apparatus. 

The policy of pooling furnace gases is the basis of an Act 
of Parliament which received the royal assent last year, and 
applies in an area some 400 square miles in extent, including 
in the area many furnaces belonging to separate firms. 

It is very likely that there are iron-making districts where 
it would not be necessary to incur the expense of securing 
Parliamentary powers for rights to lay down the electrical trans- 
mission mains, or where it would be possible to sell the whole 
of the pooled and available power to satisty the demands of one 
electrical industry: for instance, that of producing calcium 


carbide (the basis of acetylene gas production), which is an ideal 
associate for an ironworks, because the agents of production are 
coke, limestone, and electric energy. Again, the production of 
aluminium, the operating process of which is now common 
property, involves the production of many thousands of kilowatts 
of energy. 

In the promotion of the Act of Parliament above referred 
to, the one objection met with was, that supposing the market 
for iron does not justify the manufacture of pig, and it became 
financially imperative to blow out the furnaces, what about the 
supply to the pooling station under these circumstances? Of 
course it was admitted that the profit secured from the furnace 
gas would reduce the risk in making the stock; but supposing 
it did not, what then? "The author has solved this ditticulty by 
designing a generator that, harnessed to the furnace gas cleaning 
plant, produces gas of more or less exactly the composition of 
furnace gas. 

The combustible portion of a typical example of this gas is 
chemically constituted as follows :— 


Per cent. 
Carbon monoxide ... Yo n UE 32-4 
Marsh паз... eg ae - V 04 
. Hydrogen  .. е ues ie ot 1:6 


The cost of this apparatus is small, because the cleaning. 
plant and associated gas mains are those installed for the 
furnace gas. Such a generator, of the generating capacity of 
the pooled gas proportion from a given furnace, would be avail- 
able within three hours' notice, and the simplicity of the 
apparatus makes the question of depreciation during standby 
periods of little or no economic importance. The fluid slag from 
this generator can be readily converted into slag wool. This 
furnace type of gas generator is being adopted by one of the 
most important of Continental iron firms to compensate for the 
vagaries of furnace output, and is also to be used in the above- 
mentioned Parliamentary proposition. 

The permission, under reasonable restrictions, to transmit by 
aérial cables means a reduction in cost of no less than one-fifth 
that of an underground transmission line, and as with the 
modern experience of high-pressure transmission systems the loss. 
of energy in transmission is comparatively of little consequence, 
it is obvious that the area of the field of demand for the 
pooled power is increased, say, directly as the square of the 
diameter. 

To understand the progress in the efficiency and unit pro- 
portion of electrical power-generation and transmission systems,. 
the following comparison may be quoted, in which the author's 
original proposition of 1892, prepared in collaboration with Mr. 
James Swinburne, F.R.S., supported by estimates, &c., from 
the leading Continental experts, is compared with the state of 
affairs to-day :— 


Unit power Pressure of 


of gas Thermal Electric transmission Economic: 
Year. engines. efhciency. generators. line. distance. 
Brake h.p. Percent.  Kilowatts. Volts. Miles. 
1892 800 20 1,500 20,000 100 
1907 3,000 30 10,000 88,000 250 


Recapitulating the advantages of pooling, it may be said that 
besides facilitating the electrification of the rolling-mills by the 
reduction in capital cost of plant, it will secure, in addition to 
the advantages of electrical driving, a substantial increase in the: 
proportion of the furnace power gas, available by the suppression: 
of the mill steam boilers. The pooling proposition will con- 
stitute an ideal combine, securing an all-round benefit to the 
ironmaster and the power consumer, and tend to promote the 
establishment of new electrical industries and thus enlarge the 
field of demand for power; it will financially justify expenditure 
in apparatus and on technical changes to secure the fullest pos- 
sible economy in the use of furnace gas in the works. Of course, 
any available gas from associated coke oven plant, subject to. 
certain mixing operations as will reduce the proportion of hydro- 
carbon in the combined gases, will be available tor the pooling 
station. The economy resulting from the direct production of 
pcwer, with a rationally devised plant, has been abundantly 
proved. A well-designed and built gas-engine, using pure and 


waterless furnace gas and associated with a high-class electrical . 


generating machine, is claimed to be able to develop the hours 
of a kilowatt vear for 66s. 8d., assuming, of course, that no 
charge is made for furnace gas. This economic figure of cost to 
an ironmaster is unapproachable by any other system of power: 
generation, barring water power. Few iron-making countries 
can benefit to the extent available to British 1ronmasters, 
because of the geographic advantages possessed by Great Britain, 
and because of the fact that British manufacturing industries: 
are so well concentrated geographically as to permit electric 
energy to be distributed under the most advantageous conditions. 


Oct. 8, 1907. 


ELECTRICAL ENGINEERING 507 


THE MUNICIPAL TRAMWAYS ASSOCIATION CONFERENCE 


By Our Special Correspondent 


HE sixth annual conference of the Municipal 

Tramways Association was held at Manchester 
on September 25th, 26th and 27th, under the presi- 
dency of Mr. McElroy, general manager of the Man- 
chester Corporation Tramways. 

The conference meetings were held in the Mayor's 
Parlour in the Town Hall, which was well filled by 
10.45 a.m., on Wednesday, September 25th, to hear 
Mr. McElroy's Presidential address. 


Тнк Lorp Mayor or МАМСНЕЗТЕВ (Mr. J. Harrop) took the 
chair, and welcomed the conférence to Manchester. He con- 
gratulated the Association upon the general acceptance of tram- 
ways as necessary instruments of public service to which no one 
now really objects, unless they own property which they fear 
wil be Сает or live in houses along tramway routes 
where they may be kept awake by the cars. For the general 
benefit these sacrifices of the minority must be made, and it is 
now undeniable that the tramway is a great public blessing. 
His Lordship hoped that the members would find the Conference 
a valuable occasion of exchanging experiences, and that the 
arrangements made for their entertainment would afford them 
much pleasure; he particularly congratulated them upon the fact 
that in spite of the reputation of Manchester for wet and 
gloomy weather, they were that aay enjoying sunshine. ‘Lhis 
remark excited some indications of amusement, but the sun 
was actually visible most of the day, if not with southern bril- 
liancy, and the temperature was quite summerlike. 

The CHAIRMAN OF THE MANCHESTER TRAMWaYS COMMITTEE 
(Alderman W. H. WAINWRIGHT), seconded the Mayor's wel- 
come in the names of the Manchester and Salford Tramways 
Committees. 

Alderman Sir Josera DBaAxrER-ErLLIs (Newcastle) ргорсѕеа a 
vote of thanks to the Lord Mayor and Alderman Wainwright. 
He mentioned the splendid services rendered to Newcastle by 
the Manchester Corporation in the Parliamentary fight against 
the imposition of compulsory running powers. Sir Joseph ex- 
pressed the opinion that no department of municipal activity 
surpassed that of the tramway service in large industrial towns. 

Alderman DuNnsrorp (Southampton) seconded the vote of 
thanks, which was carried by acclamation. 


Mr. McElroy then tcok the chair amid applause, 
and read the following address :— 


In opening this, the sixth annual conference, I must con- 
gratulate the members on the Association’s continued prosperity 
and usefulness. From small beginnings—from a preliminary 
meeting held in this city, at which only eight persons were 
present—the Association has grown into the important and 
intluential body we find it to-day. Its membership includes 
representatives of practically all the Municipal Tramway Au- 
thorities in the Kingdom—authorities whose combined under- 
takings represent a total capital outlay of something like forty 
millions sterling. The necessity for the existence of such an 
association was felt long before it came into existence. The 
rapid growth of the municipal movement, the new conditions 
which arose through the introduction of electric traction, the 
obligations and restrictions which were imposed upon tramway 
undertakers by the Legislature, the serious responsibilities which 
the Municipalities themselves felt towards their ratepayers, 
whose credit they had pledged for large sums of money—all 
these things pointed to the advantages to be gained by com- 
bination, by the establishment of an Association for the safe- 
guarding of the many interests common to the whole of the 
Municipalities—to the perhaps still greater advantages to be 
gained by the interchange of views and experiences on matters 
more or less technical—on construction, equipment, and operation 
of tramways—these considerations led, as they obviously would 
do, to the formation of the Municipal Tramways Association, 
and [ venture to think that no Association has ever proved of 
greater value to iis members, nor displayed greater vigilance in 
looking after the general interests of the various authorities it 
claims to represent. 

The success which has so far attended the municipalisation 
of tramways in this country has to some extent silenced a large 
number of those who are opposed to the principle of municipal 
ownership, but we have still from time to time to face strong 
criticism from certain quarters—not all of which js disin- 
terested. 

When the question of the introduction of tramways into this 
country was first brought before the Legislature—now some 
forty years ago—it was not to be expected that they would 
permit private promoters to obtain rights and concessions 
enabling them to use the public streets and to set up huge 
monopolies in such enterprises as tramways—which affect the 
comfort, convenience, and health of the public—without im- 
posing proper conditions safeguarding the public interests in 
every reasonable way. And, further, it was not to be expected 


that the safeguards were likely to err on the side of leniency 
towarüs the promoters, having regard to the experience which 
the Local Authorities had undergone in purchasing and taking 
over the undertakings from the old gas and water companies, 
in respect of which exorbitant prices had to be paid. The 
Tramways Act of 1870—the general Act which authorised the 
construction of tramways—has been pointed to by the anti- 
municipal traders as an Act which, perhaps more than any 
other, had the eftect of ‘‘strangling’’ an industry which it was 
the aim of its framers simply to regulate and control. The 
language used by many writers who have criticised this Act 
has been exceedingly strong. They have stated. that it 
"destroyed private initiative ^ and "paralysed " the tramway 
industry in this country. Any Act of the Legislature which 
cripples an industry, especially such an industry as the tram- 
way industry, in which the interests of the public are so much 
bound up, would be hard to justify; but if the “crippling” 
were shown to be simply ‘‘regulating’’ the industry, with the 
object of ultimately directing it into the channel of complete 
public ownership and control, there are many who would say 
that the end justified the means. 

The celebrated forty-third section of the Tramways Act— 
the ‘‘crippling’’ section—which enabled Local Authorities to 
purchase from private companies at the end of 21 years, 18 
especially interesting to us in Manchester, because it was at the 
suggestion of Sir Joseph Heron, our then Town Clerk, that the 
terms of purchase were made clear, namely, that the price was 
to be “the then value of the tramway (exclusive of any allow- 
ance from past or future profits of the undertaking, or any 
compensation for compulsory sale, or other consideration what- 
soever)." The words in brackets were inserted at Sir Joseph 
Heron’s suggestion, acting on behalf of certain Local Authori- 
ties, and Sir Joseph in his evidence said that the words were 
proposed by him in order to put it beyond doubt that goodwills 
was to be excluded from the valuation—to use his exact phrase, 
"to prevent it being a matter of controversy." Notwithstand- 
ing this precaution. taken in the drafting ot the section, it did 
not prevent certain companies from attempting to drag in 
goodwill in their valuation when the time came for purchase, 
and the matter had ultimately to be settled through the Law 
Courts. It even went as far as the House of Lords. 

It is the limited period of this*concession—21 vears—added to 
what has been incorrectly described as the “‘scrap iron"' pur- 
chase price, which the anti-municipal traders point to as having 
the effect of "strangling" the tramway industry, and in illus- 
tration of this they point out that for many years, particularly 
during the last vears of the companies’ rigime, tramway enter- 
prise was practically at a standstill in this country, and our 
tram travelling public were compelled to put up with horse or 
steam haulage, with rolling stock, track, and equipment 
generally in a moribund state, whilst in American and Conti- 
nental cities the public were enjoying the improved means ot 
transit which resulted from the introduction of electric 
traction. No doubt these contentions are to some extent true, 
but the municipal advocates would point out that it was betier 
to forego immediate benefits, and to put up for the time being 
with the slower and less convenient means of transit, if the 
effect of such action or inaction on their part resulted in ultimate 
municipal ownership of the undertakings, and the development 
of the same along such lines as would best meet the require- 
ments of the public and the interests of the ratepayers. 

The municipal trader who takes up this position points to 
the fact that in practically all the cities and towns in the 
kingdom the tramways have now been taken over and are 
operated by the municipalities, and that the benefits accruing 
to the travelling publie, the ratepayers, and the tramway 
employees have been enormous. He also points out that, speak- 
ing generally, the construction, equipment, and organisation 
of the municipal service. will bear favourable comparison with 
any other tramway undertakings in any part of the world. 
Further, he is able to show that whilst in other countries— 
where unlimited concessions were granted to private enterprise, 
and where few restrictions were imposed for safeguarding the 
public interest—it is true that they enjoyed in earlier years 
the advantages of electric traction when we were putting up 
with what the Americans call " back numbers" in the shape of 
horse and steam cars, yct we are now able to indicate to our 
friends abroad how since then we have forged ahead—how by 
the very Legislature which it is alleged ‘‘strangled’”’ the in- 
dustry nearly all the larger tramway systems of the country 
have been directed into the channel of public ownership, whereas 
unrestricted private enterprise abroad has led to the creation 
of huge monopolies with well-watered stock, and with under- 
takings certainly not up to the high standard of efficiency to 
be found in many cities in this country. 

The purchase clause in the Tramway Act of 1870 has not 
been the only act of the Legislature which, in the opinion of the 
anti-municipal traders, has retarded the development of tram- 
ways in this country. There is another, and, in the opinion of 
many persons, a more serious act which has prevented tramway 
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extensions, and that is the Standing Order of the House of 
Lords and also of the House of Commons, which places upon 


tramway promoters the obligation of obtaining the consent of” 


the Local or Road Authority before they can proceed with the 
promotion of Private Bills in Parliament authorising the con- 
struction of tramways. That Local Authorities have in a 
number of instances prevented tramway development by exer- 
cising their veto under the Standing Orders cannot be questioned. 
That they have imposed, or attempted to impose, onerous con- 
ditions on tramway promoters before giving their consent 1s 
undeniable. Matters have in some cases gone so far under this 
head as to cause the promoters in their irritation to describe 
the action of the Local Authorities as nothing more or less 
than levying “black mail." In recent years the effect of this 
Standing Order has been felt by some of the larger municipalities 
themselves. Their tramway systems are now spreading into 
the suburban districts, and the refusal of the Local Authorities 
to give their consent for the construction of new lines—except, 
perhaps, under conditions financially impossible—is apt to be 
a serious barrier to tramway development. For ordinary pur- 
poses of local government—for street paving, cleansing, hghting, 
and things of that kind—the fixing of artificial boundaries for 
administrative purposes may be beneficial, but when public 
transit is concerned the fixing of these artificial boundaries 
beyond which the public may not pass without the consent of 
the local administrators, and then possibly only by the pay- 
ment of “toll” in the shape of onerous conditions, 1s a matter 
calling for serious consideration, inasmuch as it may retard 
progress by preventing the spreading of the population from 
the central to the suburban districts and the relieving of the 
congested city areas, so necessary from a public health point 
of view. 

In tramway matters, America has taught us many lessons. 
We certainly reaped the benefit of her pioneer work in electric 
traction. Dyring my recent visit to the States I found we had 
little or nothing further to learn from them on matters con- 
nected with construction, equipment, and operation generally, 
ut we have a very important lesson yet to learn in the way 
their populations are spread by the energetic manner in which 
the tramways are extended into districts absolutely unbuilt 
upon. There the tramway precedes the population. They do 
not ‘wait until a district grows before they provide transit 
facilities. The facilities are provided first. And we must 
remember that these facilities are provided by private companies 
working for their selfish ends—the benefit of their sharcliolders. 
This is a lesson which the municipalities of this country would 
do well to bear in mind. It is a strong point made by the anti- 
municipalisers on the other side. | | 

The pleasant picture which the municipal trader is fond of 
exhibiting showing the success which has so far attended 
municipal enterprise has, like most good things, another side 
to it which must not be overlooked. It is this side that his 
opponent wishes the public to carefully examine, because it 
directs attention to the risks and dangers under municipal 
control. That there are real difficulties and dangers must be 
admitted by those whose intimate connection with the manage- 
ment of large undertakings enables them to speak with 
authority. The constant demand and pressure from the public 
for greater concessions is an undoubted source of danger. In 
the tramway business the margin of profit per passenger 1s 50 
small that any ill-considered scheme involving reduction of 
fares is likely, by a stroke of the pen, to turn a handsome profit 
into a huge loss. The demands for contract tickets—another 
name for cheaper fares—one-mile halfpenny stages, increased 
services on ‘‘thin’’ routes, special fares and privileges for 
certain classes of the community, all these proposals are con- 
stantly being made by those who speak with freedom unfettered 
by responsibility. Then, again, the anti-municipal trader 
points to the danger of the large and increasing number of 
municipal employees and the political influences which may 
possibly affect the engaging and control of such employees, and 
the consequent risk of slack and inefficient service to the public. 

No far, speaking generally, all these risks and dangers have 
been recognised and met by Tramway Committees, who have 
disregarded sectional interests, and looked to the general welfare 
of the undertakings they control; and as regards the employees, 
it is well recognised that the engaging and control of the men 
is a matter entirely for the manager, unfettered by any 
political or other influence whatever. Bearing upon this subject 
the experience of Australia is interesting. Australia is prob- 
ably the most democratic of all countries. "There the railways 
and tramways are operated by the State. The entire control 
and management of the undertakings is placed in the hands of 
salaried Commissioners, who are clothed with full powers to 
carry on the business. The object of the Australian Legislature 
in giving the Commissioners such wide powers was to remove 
all possibility of political influence in the management of the 
undertakines. 

Another danger, and a very serious one, in connection with 
municipal trading concerns is the strong tendency when the 
rates are high and on the increase for members of Corporations 
to look to the trading departments for relief in the shape of 
increased amounts to be handed over in aid of the rates. In 
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the case of tramways, instances сап no doubt be found where 
"profits" have been paid over in relicf of rates which ought 
to have been retained by the undertakinus if prcper regard had 
been had tor their financial stability. These of us who have had 
experience of the great wear and tear which is taking place on 
the track and equipment generally feel that the question of depre- 
ciation is one which should be seriously faced by the munici- 
palities. In some of the larger cities they are erring on the 
side of great caution in connection with this matter. In 
addition to paying off the loan debt by means of the sinking 
fund, thev are making very liberal provision for depreciation 
and renewals. In other cities and towns they are relying on 
the sinking fund, supplemented by additional provision, to 
meet the full depreciation. In other places they are relying 
solely on the sinking fund. If the loan period synchronised 
with the ‘‘life’’ of the asset, especially the track, there would 
be little to say against the sinking fund being regarded as 
proper provision for depreciation; but we know that the track 
will be worn out long before the loan is repaid, and this is, 
therefore, a matter calling for serious attention on the part of 
the municipalities. 

The American Commission which visited this country last year 
to investigate and report upon the question of municipal owner- 
ship has recently published its report. This report is interesting 
and valuable, inasmuch as it is signed by men of many shades 
of opinion who have approached the question from many stand- 
points, some of whom no doubt commenced their investigations 
with a distinct bias against public ownership. 

After drawing attention to the difference in the social and 
political conditions which characterise the two countries— Britain 
and America—the report goes on to say :— 

“First, we wish to emphasise the fact that the public utilities 
studied are so constituted that it is impossible for them to be 
regulated by competition. "Therefore, they must be controlled 
and regulated by the Government, or they must be left to do 
as they please, or they must be operated by the public. There 
is no other course. None of us is in favour of leaving them 
to their own will, and the question is whether it is better to 
regulate or to operate. 

** There are no particular reasons why the financial results from 
private or public operation should be different if the conditions 
are the same. In each case it is a question of the proper man 
in charge of the business and of local conditions. 

* We are of the opinion that a public utility which concerns 
the health of the citizens should not be left to individuals, 


where the temptation of profit might produce disastrous results, 


and therefore it is our judgment that undertakings in which the 
sanitary motive largely enters should be operated by the public. 

“We have come to the conclusion that municipal ownership 
of public utilities should not be extended to revenue producing 
industries which do not involve the public health, the public 
safety, public transportation, or the permanent occupation of 
public streets or grounds, and that municipal operation should 
not be undertaken solely for profit." 

In so far as tramways are concerned, this is a distinct verdict 
in favour of the principle of municipal ownership; and coming 
from a country where they have long been distrustful of any 
interference by the State with private enterprise, where indivi- 
dual effort has been held to be the only safeguard of progress, 
the verdict is all the more gratifying to those who have advo- 
cated municipalisation on this side. 

Having arrived at these general conclusions, the Commission 
naturallv turned their minds to the conditions under which 
private enterprise controls these ‘‘public utilities" in their 
country, and in the case of tramways they find in a great many 
instances that interminable franchises have been granted—a far 
cry from the twenty-one years’ concessions which were granted 
under our Tramways Act of 1870, and which ‘‘strangled’’ the 
industry here. Here lies their difficulty, and under this head 
they report :— 

** We are also of the opinion that all future grants to private 
companies for the construction and operation of public utilities 
should Һе terminabhle after a certain fixed period. and that mean- 
while cities should have the right to purchase the property for 
operation, lease, or sale, paying its fair value." 

* Paving its fair value "—ineluding goodwill. Any city in the 
States determining to take over and municipalise its tramways 
is “ар against a big proposition," as they say over there. Sir 
Joseph Heron's phrase--the “then value, exclusive of any allow- 
ance for past or future profits "—would have been useful words 
to the American municipalities had they been inserted in the 
franchise grants. 

On the general question of management and freedom from 
political influence. the report says :— 

“Our investigations teach us that no municipal operation is 
likely to be highly successful that does not provide for :—First : 
An executive manager with full responsibility, holding his posi- 
tion during good behaviour. Second: Exclusion of political 
influence and personal favouritism from the management of the 
undertaking.’’ 

The report sneaks in praise of the excellence of the municipal 
government in this country : 

"We wish to bring to your consideration the danger here in 
the United States of turning over these publie utilities to the 
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present government of some of our cities. Some we know are 
well-governed, and the situation on the whole seems to be im- 
proving. but they are not up to the government of British cities. 
We found in England and Scotland a high type of municipal 
overnment, which is the result of many years of struggle and 
improvement. Business men seem to take a pride in serving as 
city councillors or aldermen, and the government of such cities 
as Glasgow, Manchester, Birmingham, and others, includes many 
of the best citizens of the city. These conditions are distinctly 
favourable to municipal operation.”’ 

The success of any undertaking, municipal or private, depends 
upon the men who are placed in command—the men who direct 
and control it. Given public men with high ideals of municipal 
government, with broad and comprehensive views, with business 
experience—given well-trained public-spirited officials, men of 
integrity, tact, and good judgment—the municipal movement in 
this country will continue its prosperous career, and will justify 
the conclusions long ago arrived at, namely, that all those under- 
takings which are in the nature of necessities, monopolies, and 
require the use of the public streets, should be owned and 
operated by the municipalities in the interests of the ratepayers 
and the public generally. . 

Mr. HAMILTON (Leeds) moved, Mr. ArpwonmrH (Nottingham) 
seconded, and the meeting adopted, a vote of thanks to the 
president for his address, which the mover characterised as a 
convincing defence of municipal tramways. 


The first Paper considered was read by Mr. R. L. 
Acland, Chesterfield, who said that since he wrote the 
Paper he had visited several towns in Germany and 
Austria, with the object of observing their practice in 
respect to rolling stock; and he found that the general 
opinion of Continental tramway engineers was to- 
wards increasing the wheel base of trucks. 


LONG WHEEL-BASE TRUCKS 


By R. L. Acland (Tramways Manager, Chesterfield 
Corporation Tramways) 


At the spring meeting of the Municipal Tramways Association 
the relative qualities of cars mounted on double bogies and 
single short wheel base trucks were advocated respectively by 
Messrs. Mozley and Dalrymple, and many valuable expressions 
of opinion were elicited from other tramway experts on this 
subject, but little was said as to the merits of the third alterna- 
tive, namely, the long wheel-base single truck. This, in the 
opinion of the author, 1s superior to either of the older types, 
and further, he considers that before long it will be very much 
more largely adopted in this country as is already being done 
in Germany and Austria, where its advantages have been realised 
as compared with the short wheel-base trucks previously in use, 
Particularly in Nuremburg, Vienna, and Buda Pesth, where 
cars with wheel-centres varying from 8 ft. 2 in. to 11 ft. 10 in. 
are being used. 

The standard single-truck double-deck car as used in this 
country carrying from 50 to 56 passengers, 22 inside and the 


remainder on the top deck, leaves nothing to be desired from 


the traffic manager's point of view, as it is a size which can 
be loaded and unloaded rapidly, provided an efficient stairway 
to the top deck is used. A single conductor can easily manage 
to collect all his fares with a mixed complement of long and 
short stage passengers on board; a high average speed with stops 
can be maintained; and with a top deck cover this is an ideal 
car for all weathers. From the engineering point of view, 
however, to run a self-propelled vehicle weighing with a full 
load of passengers and. top-deck cover about 12 tons, spread 
over a length of some 30 ft. on a wheel-base not exceeding 
6 ft. 6 in., at speeds un to 16 miles per hour, is certainly 
contrary to experience with other forms of rolling stock. 

This type is a legacy from the old horse-car davs, when verv 
much smaller and lighter cars, mounted on short wheel-base 
trucks, were used in order to take as much work as possible off 
the animals round fairly sharp curves; but with the rapid 
development of electric traction, and the quick change that was 
made on some of the old horse svstems, it was only considered 
necessary to use a similar truck of stronger build which would 
carry the motors and other equipment, the wheel base remain- 
ing the same as before. When car bodies began to grow and 
extend lengthways, it wonld seem enly reasonable to expect 
that the wheel-base should have been increased in something like 
proportion, which has, however, not been the case. 

The result of this unequal growth of body and wheel-base 
can now be seen on many systems, where cars are running with 
bent backs and drooping platforms, caused by excessive over- 
hang and pull on the brake chain fixed to the extreme end 
of same; the trucks also are strained and thrown out of square, 


for a car of this type when running on a straight track at high 
speed, in addition to pitching heavily, oscillates from side to 
side, with the result that the wheels are constantly running 
askew in the grooves in either direction, whereby heavy wear and 
tear takes place on the flanges. which are worn into all sorts 
of extraordinary shapes by having to guide the car under such 
severe conditions, and the constant slipping and grinding of the 
tyres must help to wear the rail head into a corrugated surface, 
and it would seem to an increased degree, when steel tyred 
wheels are used instead of chilled iron. 

When a car runs through a pair of points at the entrance of 
a loop, the whole mass has to be set revolving, first in one 
and then in the opposite direction by reason of the short 
S curve, for which work an abnormal force has to be applied 
to the wheel flange, in order to steer the car round the curve 
and to draw it into a new direction, both cf which are increased 
in proportion to the overhang of the body. These conditions 
are worse the shorter the radii of the points, and further, when 
a runaway car of this type approaches a simple curve at high 
speed, the flanges have not the same chance to give the car the 
necessary steering force to get it safely round the curve, and 
to overcome its momentum travelling in a straight line, as they 
would if the wheel.base was longer, and the leverage of the 
unsupported portion of the car body upon them thus reduced. 

In Continental practice it is common to use flat-headed rails 
on the outside of curves, so that the wheels run round on their 
flanges, with much reduction of flange friction. Rail joints, 
when they begin to go, as all mechanical joints will do, get 
most unmercifully pounded, for a car that is pitching heavily 
endways will often have very much more than half the weight 
on one pair of wheels when they drop into the bad place. This 
is given as one of the chief reasons why the European cities 
above-mentioned have so largely adopted the long wheel-base 
truck, the maiority of the trucks being in a somewhat shaky 
condition. The author's recent inspection of Continental tram- 
ways does not bear out this statement, as the tracks were in as 
good condition as could be expected with the traffic carried. 
The bogie car is in the author's opinion only suitable for inter- 
urban transit, or in large towns where both types of cars are 
used, when they are useful for loading up at crush hours with 
the long distance or ''through"' passengers. А result of dis- 
crimination in car functions on a large system as outlined above, 
is that the comfort of the passenger and loading sve:d capacity 
will be in proportion to the length of the journey, for the small 
short stage city car with fore and aft seats provides ample 
space for standing room, facilities for rapid loading and moderate 
comfcrt, as compared with the begie car, which, with comfort- 
able cross seats, centre aisles, and minimum of standing accom- 
modation, offers an attractive method of transit to the long stage 
or interurban passenger as compared with the higher speed and 
varying comfort of a competing railroad. 

From an engineering point of view, the bogie car is a con- 
siderable improvement on the single truck type, as the wear 
and tear on the car body is not as great, nor are such violent 
strains imposed upon the truck frames, wheel flanges, and 
track, but the oscillation of the bogies, with the consequent 
skewing of the wheels in the grooves, will give the same con- 
ditions conducive to flange wear, rail corrugation, &c., as those 
belonging to the short wheel-base truck, but in a less degree, 
for the bogie truck is not acted on by any direct force tending 
to throw it out of square, and to set itself in line with the 
track has only to overcome the direct downward pressure of the 


саг body upon the centre of the bolster. 


When most tramway lines were operated with steam loco- 
motives and trailers mounted on bogies, corrugation was practi- 
cally unknown, for the cars were being hauled, and not self- 
propelled, and the steam locomotives which did the hauling 
had а wheel.base proportional to their overall length, and 
further, they were held practically square in the rail grooves 
by the weight of the trailer. A locomotive type of crank axle 
on the driving wheels hitched up to the trailing wheels hy means 
of coupling rods gave practically an even turning moment on 
all fouz wheels. which making therefore the same number of 
revolutions would tend to keep all the tyres the same diameter, 
and also reduce the slip when accelerating and rounding curves, 
whereas with two motors running independently and gear 
driving on to the extreme end of each axle. torsional strains are 
set up on the axles themselves, cross strains on the trucks and 
cross-corner wear on the tyre-flanges, with a consequent extra 
wear and tear on the track which did not exist. before. 

In 1904, when advising the Corporation as to the tvpe of 
truck to adopt on the Chesterfield tramways. the author held 
the same opinion of the faults existing in the bogie and short : 
wheel-base trucks as he has endeavoured to lay bafore you to-day. 
He wanted the standard two-deck body mounted on а single 
truck with a long wheel-base, and recommended the adoption 
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of the only one at that time on the market, not without some 
misgivings, for while the advantages were very apparent, the 
disadvantages would only develop in working. 

The result of nearly three years working with this type of 
truck has clearly demonstrated that a car mounted on a long 
wheel-base gives the most comfortable riding owing to the great 
reduction of pitching and side oscillation; the body is also held 
in line, being supported practically throughout its length, and 
can, in consequence, be of lighter construction, the strain on 
body, truck, and track, when running through points or round 
curves, is largely reduced, no case of derailment has 
occurred on this system unless through an obstruction on the 
track, and not a single axle has been broken. 

The long wheel-base trucks mostly in use in this country are 
called ‘‘Radial’’ trucks; a better name would be ''Flexible"' 
trucks, because they do not radiate, and the author considers 
that, in designing these, the necessity for a minimum amount of 
flange friction on short radius curves has been made too much 
of, with the result that the trucks have been rendered unsuit- 
able for high speed on a straight track. 

On all these cars the tractive force is applied at the centre 
of the truck frame through king pins, which are fixed only a 
short distance to the front and rear of the centre of same, 
instead of at the axles, and the inner truck carrying the motors 
and brake gear, together with the axles, are free to move about 
these pins as centres, subject to the controlling effect of springs 
or inclined planes, the result of which is that any end oscilla- 
tion of the body and main frame, or tendency of the trailing 
motor to do more work than the leading motor, will move the 
king pins off the centralline of the track, and put both axles out 
of square with the rails, in which position they will often 


truck already in use, rather than to seek out the good and 
bad points of these, to design an improved one, and have it 
built in this country, so that details could be discussed with 
the makers. 

The rush of constructing new lines is over for a while, and 
now is the time for engineers to carefully consider what im- 
provements can be made in truck design, as many of those 
running at present are not only knocking themselves to pieces, 
but the track also. 

One of the chief results of such investigation will be, in the 
author's opinion, a greatly extended use of the long wheel-base 
truck. 


Mr. В. C. BurrLovcnH (Engineer and Manager, Colchester) was 
much perturbed to find that Mr. Acland had reversed several 
engineering principles. Trucks with a rigid wheel-base of 
from 8it. v in. to 11 ft. 10 in. simply could not be got on to 
many tramway curves, such as he had recently laid down. 
The title of the paper should have been, he thought, “ Flexible 
Trucks.” The assertion that a truck with a long wheel-base 
will travel round a sharp curve better than one with a short 
wheel-base was simply not true, unless for a flexible truck. 
The paper was somewhat indefinite in its recommendations, 
and should have included a description of the author's ideal 
truck, and figures as to the first cost and maintenance costs. 
A long wheel-base undoubtedly gave smoother running on the 
straight, but the advantage might be too dearly purchased. 
He hoped someone would be able to fil up the information 
lacking in the paper from experience. 

Mr. PETER FisHkR (General Manager, Dundee) wished to 
know the author's reasons for saying that steel wheels were 
more likely than chilled cast-iron wheels to cause corrugacion. 

Mr. Н. Mozrex (general manager, Burnley) described an 
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COMPARISON OF DIFFERENT PATTERNS OF TRUCK. 


remain with disastrous results to the tyre flanges. To get over 
this latter trouble a link suspension with gravity control has 
been recently put on the market, and is being tried on several 
lines, which certainly seems to fulfil its claims in this respect; 
but with such a delicate method of hanging the car body the 
axles are more likely to be constantly slightly deflected, with 


the result that while the flange wear may be reduced, the con- , 


stant. grinding slip on the rail-head will be increased. 

Experiments are also being made with locking the inner trucks 
completely, and thus using an 8 ft. 6 in. rigid wheel base, and 
on one line having curves of 40 ft. radius, cars with chilled 
wheels have been running successfullv for some time with much 
better results in the way of wheel flange wear than when the 
axles were free to move, and, it is stated, without any appre- 
ciable increase of wear of the check rail on curves. The author 
is also experimenting in the same direction at Chesterfield, 
using a special V-shaped flange on the wheels, and is inclined 
to think that this will be the ultimate form of the long wheel- 
base truck, with wheel-centres spaced from 8 ft. 6 in. to 10 ft. 

This is also the opinion of Continental engineers and truck 
builders. On the Continent, cars must have long platforms 
affording standing room for eight or ten passengers. This makes 
a long car, and to keep the overhang within reason the wheel- 
base has been gradually increased until the general practice has 
settled down to the use of a four-wheel truck, with a rigid 
wheel-base of from 8 ft. 0 in. to 12 ft. O in., leaving consider- 
able clearance between the axle boxes and horn-plates, with 
the bodies carried by a link suspension. The forms in use at 
Vienna, Nurnberg, and the Warner pattern are illustrated 
above. 

No industry in modern times has attained such huge propor- 
tions in a few years as has been the case with electric traction 
in this country; with the consequence that there has. been no 
time for one line to carefully investigate the results of faulty 
designs on its forerunners, to improve on these, and benefit 
thereby. One of the fallacies that has grown and flourished 
under these conditions in the past, was that tramway trucks 
could only be built in America, because it has been easier for 
tramway engineers simply to specify a certain make of American 
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experimental car which had been built, and recently put into 
service at Burnley. A certain route there had been worked 
tor several years by bogie cars having four motors. These 
cars were very long and heavy, their current conswnption and 
cost ot maintenance. excessive. He had theretore sought cor 
a design which could be worked with a two-motor equipment, 
and, as the gradients run up to 1 in 98, it was imperative 
to use the whole car weight for adhesion. Hence he was 
driven. to the use of a four wheel car. The new truck is 
flexible, cach axle being pivoted on a king pin over its 
contre, The wheel-base is 18 ft. O in. The car is about 37 tt. 
їп overall length, and weighs complete a little over 11 tons. 
The tour motor bogie cars are 41 tt. long, and weigh over 
15 tens. The new car seats 40 passengers, as against 44 seats 
on the bogie cars. so that only tour seats are sacrificed by the 
reduced length and weight. There is a controlling or axle- 
ceritreing. device, designed to keep the axles square on straight 
track. but allowing them to swing on curves. The body weigh. 
1s supported by rollers in an oil bath. The axles are driven 
through a difterential gear, one wheel on each being free to 
rotate on the axle, so that on curves the wheels run their 
own courses, and are not compelled to slip. The long wheel- 
base prevents oscillation. of the body. The position of the 
pivots over the axle centres allows of the maximum swing 
possible, the length of the wheel-base is limited onlv bv the 
length of the car. It was expected, the speaker concluded, 
that the wear of wheels and rails would be materially reduced, 
and that the effect of the differential gear would be very 
marked on curves and loops. The car had not been running 
lang enough to enable any comparative figures to be given, 
but its behaviour was highly satisfactory as to smooth and 
comtortable running. 

Mr. G. W. Horronp (General Manager, Salford) mentioned 
tha: a truck with an 8 ft. 6 in. wheel-base, buit as a 
ilexible truck, is now running at Middleton, with the trucks 
blocked, to make the wheel-base rigid. 

Mr. Alderman Хмїтн (Liverpool) agreed with the author in 
advocating a lengthened wheel-base. 


Mr. Hire (Birmingham) said that the Birmingham tram- 
wavs had 150 radial trucks in use. Considerable trouble had 
heen given by the tendency of the axles to pet out of square ; 
a were flexible control had been fitted, with marked improve- 
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ment. The width of the rail groove, he continued, must be 
increased on curves, to permit of the satisfactory use of long 
wheel-bases. Flexible trucks certainly reduced oscillation, and 
so increased the comfort of travelling, but this advantage was 
obtained at the price of augmented rail and wheel wear. 
This might be reduced by special care in maintaining the 
wheel gauge. He had taken out the figures, showing the 
average cost per car for the maintenance of the three types 
of trucks now in use in Birmingham for the first six months 
of this year, giving the following results :— 


: £ s. d. 
20 Maximum traction cars... ... 9 6 0 | Per car 
150 **Radial" truck cars ... ... ... 116 0; for six 
100 Rigid 6'0” wheel base truck cars .. 17 Oj) months. 


It was only fair to say that the bogie trucks had been running 
from five to six years, while the radial trucks were nearly new, 
but he thought that the latter would remain intermediate 
between the rigid trucks and the bogie trucks for maintenance 
cost, although the actual figure might increase as they became 
older. The wear of the wheels was excessive. The tyres 
required turning for about every 20,000 car miles run, wearing 
about j in. per 5,000 miles. On the whole he would say that 
the radial trucks achieved the object for which they were 
adopted in Birmingham, giving steady running of long double- 
devk cars on a ó tt. 6 in. gauge. | 

Mr. James DALRYMPLE (General Manager, Glasgow) said that 
at Glasgow they had decided that they must use a longer 
wheel.base, and were going to try the Bury radial trucks. Не 
asked Mr. Acland whether he had been told when in Nurem- 
berg, that almost the whole of the track had been renewed, in 
consequence of the excessive rail wear produced by the long 
wheel.base trucks? This was far too high a price to pay for 
the admitted advantages, and he was not prepared to risk it. 

Mr. J. S. D. Morrrrr (General Manager, Rochdale) said that 
a car of 27 ft. overall length certainly required a longer wheel. 
base than 6 ft. 6 in. to run comfortably. Whether the trucks 
should be called radial or flexible was a matter of opinion. 
The general experience was that the axles did not radiate, 
but that they skewed on the straight, and required so much 
control to prevent this that they were nearly rigid as regards 
the curves. This caused the heavy wear experienced. Con- 
trasting with Mr. Hill's figures of wheel wear, he had found 
that 6 ft. 6 in. trucks ran from 55,000 to 60.000 miles, bogie 
trucks from 65,000 to 80,000 miles, and radial trucks from 
25.000 to 38,000 miles between tyre turnings. As to the future 
cars, now that the open air top deck had been generally 
replaced by a roofed top deck, he could see no reason why the 
upper deck seats shculd not be brought down, making a long 
single-decked car, and then the best design would be a bogie 
car. 

Mr. A. А. BrackBuRnN (Car Works’ Superintendent, Belfast) 
expressed himself as greatly in favour of trucks with rigid 
wheel-bases. 

Mr. ActAND revlied brietly to the discussion. He said that 
what he wanted was a longer wheel-base, and whether the 
truck providing were called "radial" or "flexible" gave him 
no concern. His remarks as to the greater prevalence of 
corrugation with steel tvres than with chilled iron tyres were 
based on information received from several quarters, which he 
thought worthy cf сспћаепее. The truck described by Mr. 
Mozlev strenyly resembled one fcrmerly used at Nuremberg, 
but now practically scrapped. He thought this truck was 
robably resocnsible for the destruction of rails mentioned by 
Mr. Dalrymple. but he was not informed of that. trouble by 
the Nuremberg engineers. The truck now in use there had 
a rigid wheel base. He quite admits that there will be a 
greater wear of rails and wheels on curves with the trucks he 
desires to use, but considers that the better running on straight 
track fully compensates for that drawback. He had found the 
full life of steel tires at Chesterfield to be from 45.010 to 
90,000 car miles. 


The next Paper was:— 


HOURS OF LABOUR AND RATES OF PAY 


By Alfred Baker (General Manager, Birmingham 
Corporation Tramways) 


Accompanying the paper was a schedule of hours of work and 
rates of pay, in all the municipal tramway undertakings of the 
country, for motormen, conductors, and inspectors respectively. 
This very valuable compilation is put into a form facilitating 
comparison, for which purpose the value of uniforms, and holi- 
days with рлу, are taken into account, and information as to 
ourses, regulations as to promotion, &c., are set out in great 
detail. This does not lend itself to abstraction, nor can we 
find space for the whole 16 sheets of “brief " size, but have 
no doubt that those of our tramway readers who were unable 
to attend the meeting will be able to obtain copies from the 
secretary. The compilation is of extreme value as a guide 


when questions of pay, &c., are under discussion, and as a 
record of present practice. It reflects great credit on Mr. 
Baker's industry and statistical ability. 

It was at one of the meetings of the Managers' Section, held 
in Blackpool in June last, that Mr. Baker was asked to under- 
take this task, in conjunction with a small sub-committee 
consisting of Messrs. Hamilton, Spencer, and the secretary. 
In a Paper on the same subject in Glasgow in 1903, Mr. Baker 
had quoted some figures showing the growth in the number of 
tramway undertakings since 1697. These figures showed that 
in 1897 there were 159 tramway undertakings in the United 
Kingdom, of which 42 only belonged to local authorities, the 
remaining 117 being in the hands of private enterprise. In 
June, 1905, 74 new undertakings had come into existence, making 
a total of 233, of which no less than 118 belonged to local 
authorities. In the same Paper he had pointed out that during 
the previous five years under municipal control the wages ot 
tramway men had been increased by no less than 42 per cent., 
and their hours decreased by 48 per cent. This was com- 
pared with horse traction, and was only possible by the intro- 
duction of electric traction with its largely increased earning 
capacity. 

Lhe ngures now placed before the meeting showed that wages 
had stil further increased since 1905, although, of course, not 
at the same ratio as during the period alluded to. Comparing 
the wages of the 54 towns dealt with :n 1903 with the wages 
paid to-day, there had been an increase of about 5 per «ent. 

Time Allowances. —Хоте iew years аро a man's pay was 
alweys reckoned from the time he was actually on his car, 
nothing being allowed for the time occupied in “looking 
round ' his car in order to see that it was equipped with every- 
thing necessary to meet all contingencies while it was on the 
road, or in seeing it safely stored away on its return to the 
shed. But this to a large extent has been altered, and " Time 
Allowances " are now made and paid tor. ‘lhus—-when we say 
that a man works 60 hours a week, it does not always follow 
that he has been actually on his саг 60 hours. In some cases 
he is paid for as many as six hours in which he has been 
occupied iu the way menticned. It has been felt that this fact 
should not be lost sight of when our various committees are 
discussing this important questicn ot rates of pay and hcurs 
of labour. ; 

Sunday Work.—1n 1905 there were only two towns which paid 
anything in excess cf ordinary pay for Sunday work. To-day 
2l towns, or 25 per cent. of those included in the schedules, 
give their men extra remuneration for *unday labour, the rate 
adopted being generally time-and-a-quarter. 

Donuses.—'[lhe system has recently come into practice of 
giving bonuses beyond their ordinary pay to motormen who 
have been free from blameable accidents during certain. periods. 
Nearly half of the towns have adopted this practice. with, Mr. 
Baker believes, good results. In Leeds a haltpenny per hour 
is paid to all motormen who during апу calendar month have 
been {ree from blame in the matter of accidents, and no less 
than G7) per cent. of the men had qualified for the bonuses. 
As indicating the value of the arrangement, the amount paid 
in compensation during cne financial year in Leeds only equalled 
5 per cent. of the receipts. The system had only recently been 
adopted in Birmingham, and he was strongly in favour of it. A 
good feature ahout the business pointed out by the author is 
that the adoption cf the system advertises the fact that the 
management is anxious to avoid accidents, desirous that the 
cars saall be driven. with due regard to the lives and property 
of the publie, and willing to adopt special means towards 
securing this епа. 

Uniform and Holiday Allowances,—'The author thinks it only 
fair that there things should be taken into consideration, and 
when this is done he consivers that in municipal service a 
tramway man's lot is not a particularly unhappy one, but that, 
on the contrary, it compares favourably with that of апу un- 
skilled labourer in the kingdom, Although it takes many months 
to make a thoroughly есеп motorman, who may Бе relied 
upon ?n sudden emergencies, continued Mr. Baker, motormen and 
conductors cannot be classed with skilled artisans who generally 
have had to serve an apprenticeship to their jobs. Yet the 
conditions of a motorman’s empl.yment in some ef our cities 
compare favourably with the conditions of the skilled artisan, 

Councillor W. реххіхе (Rechdale) expressed the gratitude 
cf the Association. to the author for the valuable information 
gathered. He agreed with the generous treatment of tramway 
men, but was sorry to observe the increase in the number of 
places in whch an addition is made to рау for Sunday duty. 
Where men work only six davs per week there should be no 
such addition, but men should be paid at a uniform rate per 
hour, ineluding Sundays and holidays. 

Baillie Javes MACFARLANE (Glasgow) expressed himself as 
disappointed with the absence of a lead in. Mr. Baker’s paper. 
He thought the author should have expressed his own view. 
after dealing with the mass of information. he had arranged. 
He (the s»eaker) noticed that the regular. weekly hours of 
labour varied from 54 to 67, and did not think that the latter 
figure was conducive to the public safety. There seemed to be 
no general agreement as to the basis of pay, and there is a wide 
variation in the amounts of the minimum and maximum wage 


е 
— 
tw 


ELECTRICAL ENGINEERING 


Oct. 3, 1907. 


in different towns. In Glasgow, men began at 24s. per week, 
and were general of the class earning about 21s. per week 
in other occupations. Recently, skilled artizans had joined the 
service. The pay rose to 27s. per week of six shifts after the 
fourth year. in West Ham the men start at 7d. per hour, and 
got no increases He was very curious as: to whether this 
could work well. An important point was Mr. Baker's allusion 
to the bonus system in force at Leeds. In Glasgow the men 
received a bonus of 26s., or at the rate of ls. per week, after 
a man had been free from accident during six months. He 
thought that this system should be profitable by bringing about 
& reduction in the insurance premiums. At present the Glasgow 
tramways paid premiums to the amount of £20,000 per annum, 
and he hoped that the bonus system would bring about such a 
reduction 1n the number of accidents that much of that great 
sum would be saved. 

The discussion. was then adjourned until the following day, 
when it took place in private, and the Press was not admitted. 


After the adjournment of the conference meeting on Wed. 
nesday morning, the members were entertained at luncheon by 
the Lord Mayor and ‘Tramways Committee of the Manchester 
Corporation. After the usual loyal toasts, the health of the 
Municipal Tramway Association was proposed by Alderman 
Wilson. Mr. McElroy, in reply, recapitulated some of the sub- 
jects dealt with by the Association, and claimed that its efforts 
were of great benefit to the tramway industry. He instanced 
the standardisation of accounts, which had made municipal 
tramway accounts casily comparable. Information on technical 
subjects, leading to standardisation and the interchange of ex- 
periences, had been gathered and tabulated. The committee on 
brakes was doing useful work designed to increase the safety 
of operation, and the Standing Committee for Parliamentary 
Business, which acted in London during the Session, had 
rendered valuable aid to many corporations seeking Parlia- 
mentary powers. He claimed that the Association had fully 
justified its existence, and was destined to continue and extend 
its beneficial work. The toast of the Manchester Tramways 
Committee was proposed by Baillie Macfarlane of Glasgow, and 
Councillor W. A. Wainwright replied, laying stress upon 
the social benefit to be expected from the development of the 
tramway system, particularly in spreading the population of 
congested districts. The Tramways and Sanitary Conmittees 
should work in harmony for this result. 


After luncheon the members of the Conference were 
driven on special cars to the Hyde Road Depot and 
repairing works. The depot will accommodate 250 
cars, and the workshops provide the means of making 
nearly all repairs to the cars and their equipments, 
and of building car bodies. An emergency tower 
ladder wagon stands in the depot ready for instant 


use. The arrangements are like these of a fire-engine 
station. Upon the sounding of an alarm bell, the 


crew slide down a pole into the stall, the stable doors 
open. and the wagon gallops out to the scene of the 
trouble. The visitors were treated to a turn-out, 
which cecupied 20 seconds from the alarm to the exit 
of the wagon. A fire alarm was also given in the 
workshops and promptly responded to. Portable hand 
pumps are a feature of the equipment, and were got 
into netion in less time than the hoses from the 
hydrants. 

The depót and works stand on a site of 11 acres, 
with direct railway communication. A large part of 
the area is open and occupied with setts and other 
permanent way material. There is also a large floor 
where permanent way special work is set out. The 
depot is provided with a comfortable mess-rooin, and 
with two reereation-rooms, in which there are three 
billiard-tables, purchased by the men's subscriptions. 

After inspection cf the depot and car-shops a move 
was made to Stuart Street generating station. This 
station is a fine example of the latest practice with 
reciprecating engines. Probably this type of generat- 
ing plant is obsolete in the sense that anyone design- 
ing a station for a similar output to-day would employ 
steam turbines. But there is no appearance of these 
fine sets having cutlived their usefulness, and we 
expect that they will remain valuable assets to the 
Manchester Corporation for a good many years—an 
illustration of the fact that obsolescence does not 
necessarily involve immediate loss of commercial 
value. 


Тһе day's proceedings wound up with a reception of the 
members by the Lord Mayor at the Town Hall. ‘he function 
was brightened by the presence of many ladies, and the company 
was splendidly entertained by three musical pertormances and 
other attractions. The attendance was very large, breaking up 
with evident reluctance at 10.30 p.m., and so terminating the 
first day of the conference of 1907, blessed throughout with 
fine and warm weather. 


The first business of the Conference on Thursday, 
September 26th, was the annual business meeting, 
conducted in private, at which the financial state- 
ment and report of the Executive Committee were 
read and adopted. Mr. J. Aldworth (Nottingham) 
was elected to succeed Mr. McElroy as president, 
and Mr. А. L. C. Fell (London), elected as vice- 
president, which indicates, if precedent is followed, 
that he will be the president and London the Con- 
ference meeting place in 1009. The new coninittee 
members elected are Mr. J. Dalrymple (Glasgow), 
Mr. C. J. Spencer (Bradford), Mr. P. Fisher 
(Dundee), and Mr. H. Mozley (Burnley). As the 
last-named gentleman had held the post of auditor, 
Mr. H. E. Blain (West Hain) was elected as his 
successor. The adjourned discussion on Mr. Baker’s 
Paper was then concluded, in the absence of the 
Press. 

Mr. DALRYMPLE did not read his Paper, which will 
be found below, as the hour was well advanced, but 
he made the following remarks as his view of the 
considerations which should guide any tramway staff 
organisaticn, whether of large or small under- 
takings :— 

The General Manager should have the fullest responsibility 
and therefore complete control over every department of the 
whole undertaking. It is better to put each department under 
an oflicer responsible to the General Manager than for the latter 
to attempt to be the head of each department. His own special 
work is quite enough for him. When power is sold to the 
Tramway Department by an Electricity Department the Manager 
should have the fullest power of inspection,’ particularly as to 
metering and voltage regulation, to see that he gets what he 
pays for. 

The maintenance of the permanent way should be under the 
full control of the Tramway Department. Where it is expedient 
that the City or Borough Surveyor carries out the actual work, 
he should do nothing without the full knowledge and consent 
of the Tramway Manager, who should sanction the estimates, 
and have returns of the cost of all work done, as it is done. 

The General Manager should have full financial returns, cover- 
ing both revenue and expenditure, every week, whether the 
Tramway Department has its own financial or accounts branch, 
or whether the tramway accounts are in the hands of the City 
or Borough Treasurer. 


STAFF ORGANISATION 


By James Dalrymple (General Manager, Glasgow 
Corporation Tramways) 


14 is scarcely possible to find two municipal tramway under- 
takings that are exactly alike in the organisation of the tram- 
way staff. There are various reasons for this diversity. ln the 
first place, the size of the municipal tramway undertakings in 
this country varies very much, and a system of staff organisa- 
tion that might be suitable for a large undertaking with an 
annual revenue of a million could rot be adopted on a system 
with a revenue of a few thousands. Then, again, on systems 
of much the same size, a great dea! depends on the way in which 
the undertaking was originally organised. In a great many 
cases the last officer to be appointed for the new undertaking 
was the tramways manager; all the work in connection with 
the new department having been allocated to various officers 
of the Corporation before the man who was to be held respon- 
sible for the success of the new venture had a word to say on 
the matter. For instance, it was arranged that the power should 
be purchased from another department, and the price to be 
charged was fixed: again, the work of making new lines, and 
the renewing and repairing of old lines, was given into the care 
of another department of the Corporation, and, further, all 
arrangements in regard to the keeping of the books and accounts 
of the "Tram vays Department were fixed in such а way as to 
take it entirely out of the control of the tramways manager. 
There must necessarily be a difference between the staff organisa- 
tion of a large and of a small undertaking, but I contend that 
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no matter how large or how small the undertaking may be, 
the tramways manager should have full control, not only of the 
revenue earning .statf, but also of all expenditure, and should 
have every facility for keeping himself in touch with all branches 
ot expenditure, although the actual work, in some instances, 
may not be carried out by his own staff. 

ln a large undertaking, the manager should have under him 
three heads of departments, viz., an engineer, a trafhc super- 
intendent, and a secretary. It véry frequently occurs that a 
tramways manager requires to arrange his work according to 
the men he may have at his disposal. For instance, instead of 
having one chief engineer in charge of the whole engineering 
departments, he may have a mechanical engineer, an electrical 
engineer, and a civil engineer, all independent of each other, 
and directly responsible to himself. I am assuming, however, 
that the chief engineer has had an electrical, mechanical, and 
civil engineering training. Under this chief engineer, therefore, 
there will be, in my ideal undertaking, an electrical assistant, 
a mechanical assistant, a civil engineering assistant, and a chief 
draughtsman. 

Under the electrical engineer there would naturally fall all 
electrical work at the power station, sub-stations, cables, tele- 
phones, overhead equipment, &c. Under the mechanical en- 
gineer would naturally fall the power station staff, car building 
and repairing staff at the workshops, and the care of the cars 
at the car sheds. Under the civil engineer would come all the 
staff engaged in the construction and maintenance of the track. 
The chief draughtsman would require to work under the chiet 
engineer in the preparation of plans, and, possibly, the care of 
buildings. The traffic superintendent would be directly respon- 
sible to the general manager, and would have control of the 
whole traffic staff, including inspectors, timekeepers, motormen 


GENERAL 


if the tramways manager can get every information, not only 
regarding his revenue, but also regarding every department of 
expenditure, whenever he wishes it. It is ridiculous to suggest 
that in commercial undertakings, where every item of revenue 
and expenditure must be carefully watched from day to day, 
that the man who is held responsible should only get such 
Е as another оћсег of the Corporation chooses to give 

im. 

In large undertakings, a thoroughly competent accounting 
staff is absolutely necessary, and it would be waste and folly to 
have the accounting work carried on in another departrhent of 
the Corporation, because if this were done, it would simply 
mean that, if the tramways manager is to be kept thoroughly 
informed, the books and accounts must be kept in duplicate. In 
the smaller undertakings, it may not be necessary to keep an 
accounting staff in the tramway office, but I should say that, 
where there is no accounting staff under the tramways manager, 
the borough accountant should be in a position to give to him 
every possible information which he may wish. 

The borough accountant is, of course, the chief financial 
officer of the Corporation. He should take every means which he 
may consider necessary to audit the books of the Tramways De- 
partment, and to satisfy himself that all the financial trans- 
actions are correctly carried through; but I think it would be 
against the interests of the Tramways Department to allow any 
red-tare methods to stand between the tramways manager and 
the information he should have regarding the finances of his 
department from day to day or from week to week. 

The chart below gives Мг. Dalrymple’s idea of а 
satisfactory organisation for a large municipal tramway under- 
taking :— 

Dr Т. W. A. NAPIER (Wallasey) congratulated Mr. Dalrymple 


MANAGER 


CHIEF ENGINEER 


ELECTRICAL ENGINEER MECHANICAL ENGINEER CIVIL CHIEF 


ENCINEER DRAUCHTSMAN 


OYERNEAD ROLLING ema. CASHIER AND 
WORKS| SUPT. STOCK |SUPT. ENCIMEERS PAY Ея 
POWER STATION POWER | STATION CAR WORKS PERMA DFAUCHTSMEN 
CHARCE- З SUPT. SUPT. ERMANENT 
ELECTRICIANS TELEPHONE OVERHEAD DEPOT [REPAIR WAY SQUAD 
INSPECTORS REPAIRS ET FOREMEN FOREMEN 
SWITCHBOARD SN SSTATION CHARGE ? CAR WORKS PAYIDUPS 
A ATTENDANT ENCINE FOREMEN 
TTEÉNDANTS EMDANTS CINCERS CAR 0 | E LABORERS 
CLEANERS 4 ETC. 
o ° Ф 
CABLE EXCINEERS CAR WORKS 
JOINTERS FIREMEN A8) TRADESMEN ETC. 
CLEANCSS 


ACCOUNTANT АКО 
CLERICAL STAFF 


TRAFFIC SUPERINTENDENT 


SECRETARY 


ACCIDENTS CORRESPONDENCE 
AND PLAINS CLERKS ade 
ө 
STORES AND 
PURCHASINC 
тте OUTSIDE FEMALE 
CASH CLERKS 
Н 


LAOY 
SUPT 


| 
н жаса UNIFORM 
CLERK 


MOTORMEN 
AND INSPECTOR 


COWDUCTORS 
POINT | TIMEKEEPERS FEMALE TRAFFIC 
eov$ | CLERKS 
FEMALE TICKET AND 
PUNCH CLERKS DEPOT 
FLMALE CASH CLERKS ы 
TICKET Р CLER 
INSPECTORS 


STAFF ORGANISATION FOR А LARGE MouNiCIPAL TRAMWAY UNDERTAKING. 


and conductors, clerical staff in the traffic office and depots, 
ticket and cash clerks, &c. Then the secretary would have 
general charge over the office staff, including the accountants, 
cashiers, pay clerks, stores clerks, purchasing clerks, correspond- 
ence clerks, &c. This allocation of duties would embrace all the 
work of the tramways department, except the work caused by 
accident claims, which might be either put under the traffic 
superintendent or under the secretarial staff. 

The organisation of the smaller undertakings must differ very 
widely from the above. In a small tramways undertaking the 
manager very often has to be mechanical engineer, electrical 
engineer, and traffic superintendent all rolled in one. For all 
large undertakings 1 should certainly say there should be a 
separate tramways power station. For a smaller undertaking 
I should certainly say that the tramways department should 
purchase its power from the electric light undertaking where 
there is such a department under the municipality. 

Another question is: Should the tramways manager have 
control over the track in regard to the making of extensions 
and renewals and repair work? I should say it would be a 
verv small undertaking indeed in which it would be necessary 
to have this work carried out by another department of the 
Corporation. The maintenance of the track is a very important 
part of a tramwavs undertaking, and it won't do to have this 
work carried out by someone not under the control of the trn- 
ways manager. I should say that in cases where this work is 
carried out by the borough surveyor all work should be done 
at the order and to the satisfaction of the tramways manager. 

[n regard to traffic work, I do not think there is much doubt 
in the minds of any of the managers how this work should be 
carried out. 

Another question which I should perhaps touch upon is the 
aecounting work. How much or little of this should be under 
the charge of the tramways manager? I think it is a matter 
‘of very little consequence how. or by whom, this work is done, 


upon the sound lines on which he based his suggestions, par- 
ticularly as to the undivided control and supreme authority of 
the manager. The Doctor referred to a paper he recently read 
before the Urban District Council Association, in which he 
insisted on this as the essential of proper management. Mr. 
Dalrymple’s diagram illustrated, among other things, the 
multiplicity of departments centred in the general manager, and 
erforced the necessity of managing ability in the occupant of 
the position. There are many cases where municipalities used 
their existing otlicers, especially surveyors and electrical en- 
gineers, to take charge of certain departments of tramway work 
during the construction and first operation of the system, with 
the unfortunate result of initiating a double or treble control. 
He hoped that this condition will come .to a speedy end 
everywhere. 

ALDERMAN T. Hey (Halifax) said that in Halifax the elec- 
tricity and tramway departments were distinct, although they 
were under the control of the same committee. The necessity 
of the tramway manager having rights of access and inspection 
in respect to the supply of power had been recently ilustrated 
there, when an increase in the consumption led to an examina- 
tion of the meter on the tramway feeders, proving that it read 
considerably too high. They had now put in three meters to 
give a further check. In Halifax the feeder cables and over- 
head equipment were in the hands of the electricity supply 
department, and the speaker would like the authors views on 
that arrangement. 

Mr. ANDREW NANCE (General Manager, Belfast) expressed his 
general agreement with the author's views, especially as to the 
complete responsibility of the tramway manager in large under- 
takings. In small undertakings, however, it was impossible to 
employ the large number of officials enumerated in Mr. Dal- 
rymple's chart, and the great range of magnitude in tramway 
undertakings rendered it impossible to set up a standard 
organisation. He did not entirely agree that the permanent 
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way maintenance should be in the hands of the tramway 
department. As the City or Borough Surveyor is responsible 
for the maintenance of the rest of the street, he thought it not 
unwise to keep all the paving work under the one otticer. In 
Belfast, too, the City Surveyor was responsible for the original 
corstruction of the track, and it seemed fitting that he should 
also maintain it. The efficient maintenance of track by another 
department required excellent personal relations between the 
responsible oflicers; fortunately the City Surveyor of Belfast 
was a most agreeable gentleman, and they experienced no 
trouble on that score. The cost of all the work done for the 
tramways department should be rendered by proper accounts to 
the tramways manager for certification, and estimates for repairs 
should require his approval before the work was undertaken. 
As regards power supply, the circumstances of Belfast were 
unique. The tramways committee found the capital tor the 
extension of the power-house, and treat it as tramway capital. 
They paid the electricity department the works cost only. The 
result was that they paid 0'59d. per unit for works cost, 014. 
per unit for capital charges, making a total cost of 0:694. per 
unit, and that was probably quite as low as they could generate 
for in a separate station. He spoke about tramway accounting 
in Mr. Dalrymple's presence with bated breath. At some point 
or other the tramway accounts must go into the books of the 
City or Borough Treasurer or Accountant, and it could not be 
economical to duplicate the work or the staff. With respect to 
the chain of responsibility, he thought that every important 
official, such as the rolling stock superintendent, tor example, 
should have personal access to the general manager. There 
should be a building superintendent, or building repairs' fore- 
man, responsible for the "T of all buildings, and it was 
important that this officer should be in direct touch with the 
manager. Atter all, the true test of the organisation was its 
etticiency, and the touchstone of efficiency is low working costs. 
Any organisation that attained this justified itself for its 
particular local conditions. 


Mr. Fenton (Shettield) said that the motive of his 
speaking was Mr. Nance’s remarks as to the  mainten- 
ance ot the permanent way. He had given reasons why 


that work should be in the hands of the surveyor, and where 
that officer was responsible for the original construction of the 
line it might be well that he should maintain it. Put there 
should be no otlicer working on the tramways independent ot 
the general manager. [t was ridiculous that in a commercial 
undertaking the responsible head should be dependent for in- 
formation as to expenditure, and for the due execution of work 
upon the goodwill of another otücer. It was, therefore, essential 
that the tramways manager should determine what repairs 
should be made. There were places where repairs were done 
absolutely without the knowledge of the manager, who thus had 
no check over this most important item of expenditure. This 
put the tramway manager m a most unfair position. As a 
general rule, when tramways were supplied with power from 
an electricity department, the cost was higher than if they had 
their own separate station. It тау be that there was a total 
economy. The maintenance of overhead equipment should most 
certainly be in the hands of the tramway department. 

At this point the discussion was adjourned until Friday 
morning. 


The members of the Conference proceeded by special cars to 
the Salford Town Hall at Pendleton, where thev were enter- 
tained at lunch by the Salford Tramways Committee. The 
ladies were included in the party, so that the gathering was 
both bigger and brighter than at Wednesday's luncheon in the 
Manchester Town Hall. A selection. of music was performed 
by the Salford Tramway Employees Band. Mr. Alderman 
Linsley, Chairman of the Tramways Committee, presided; the 
Mayor and Mayoress of Salford (Mr. Alderman and Mrs. 
Frankenburg), and the Lord Mayor and Lady Mavoress of 
Manchester were also present. Some interesting points were 
taken up in the speeches. Mr. McElroy courageously suggested 
federation for certain obiects, including tramways, between 
contiguous authorities such as Manchester and Salford, and 
references were made by him and other speakers to the benefits 
conferred upon the public of both places by the through running 
arrangements now in force. In reference to the Salford tram- 
ways he said that it 1s a little unfortunate that they were so 
close to Manchester, because it was not generally recognised that 
the Salford svstem is one of the largest, and also one of the 
best. in the kingdom. He thoucht there could be no doubt that 
if the two systems were owned by private companies there 
would be but one company before long. Tn replving to the toast 
of the Salford Tramway Committee, Mr. Alderman Tinsley 
recited the statistics of the Salford tramways, and said that 
they expected very shortly to have an aunnal revenue of 
£250.000, contrasting with about £90,000 when they acquired 
the lines from the company. 

At the invitation of Mr. Calvin Brown, the managing director 
of “White City. Limited," the visitors, including the ladies, 
were entertained to linner at the “White City.” Trafford Park, 
and afterwards treated to free tickets to the side shows. These 
are of the Coney Tsland character, and include a figure 8 
railway, which cives the traveller several distinct “thrills.” 
Of the after-dinner speeches Mr. Calvin Brown's was the most 


‘recognised that this is not possible in all cases. 


notable. He desired to impress upon his guests the intimate 
relation between such places of amusement as the White City 
and tramway trattics. He was quite sure that both the Salford 
and Manchester Tramway Departments had reaped a large 
additional revenue from the visitors to the White City, and he 
eulogised highly the services of both departments in providing 
transport for his clients. The average attendance had been 
6,000 per day, and had several times risen to 70,020, but there 
had not been the slightest reason to complain of the tramway 
service on any occasion. He was making arrangements to 
descend upon Liverpool, Leeds, and Glasgow with ''White 
Cities" at very early dates, and he hoped he might meet in 
those towns with equally good tramway services, better weather, 
and greater public encouragement. After his experience of 
English tramway management he thoroughly appreciated the 
wisdom of the Chicago municipality in consulting a British 
expert in their traction roubles: Mr. Dalrymple on that 
occasion achieved the very remarkable result of making а "silent 
report." 


a 


The Conference met at 10 a.m. on Friday morning, 
and continued the discussion of Mr. Dalrymple's 
Paper on '' Staff Organisation. ”’ 


Mr. H. M. Sayers (Tramway and Light Railways Associa- 
tion! objected to Mr. Datrymple’s division of the power-house 
staff between the electrical and mechanical engineers. The 
responsibility of running the power-house should be undivided, 
and nowadavs the distinction between the electrical and mechani- 
cal side could not be sharply drawn. He asked Mr. Dalrymple 
to explain in his reply the arrangements by which the various 
departments were in touch for emerzency purposes, for èx- 
ample, how the tiatlic department called upon the engineering 
department for urgent repairs, when every minute counted. 

Councillor WaLker (Sunderland) expressed the opinion that Mr. 
Dalrymple's chart showed an organisation which could only be 
adopted by undertakings of the largest size, and was disap- 
pointed that he had not prepared a scheme suitable for smaller 
systen.s, which are, after all, in the great majority. 

Mr. J. B. HawiLToN (General Manager. Leeds) heartily 
agreed with the author that the ideal condition for tramway 
work is that of a self-contained. department, but it had to be 
There mizht 
be а few men who could do their duty and give their best 
powers, whether they got credit for their werk or not, but 
human nature generally required the stimulus of just appre- 
ciation. As divided responsibility is an obstacle to the due 
recognition of each man’s work, this was а sutlicent reason 
for opposing any arrangement of duties which takes power ї, ст 
the othcer nominally responsible for a service. He was much 
surprised that any voke had heen raised at that meeting in 
favour of the permanent way mainienance being in the Lands 
of the Surveyor. This work was the most important item of 
maintenance. If the City Survevor did it, he knew that what- 
ever it costs would be paid tor by another department. This 
was fatal to economy. When the speaker went to Leeds the 
City Surveyor was in charge of the permanent way maintenance, 
as he had been since the construction. This was natural while 
construction was in progress, and was done under the Surveyor's 
supervision, but when that stage was past, the Survevor should 
gracetully retire in favour of the tramway department. The 
Surveyor has a great variety of work to do, he has тоге 
committees to meet, and it was barely possible for him to give 
to the tramway maintenance the constant attention, and regard 
to ethciency and economy, that is necessary for the best com- 
mercial and service results. Mr. Dalrymple had done good 
service in his division of the duties among specialised. sub- 
ordinate officers. There was a tendency for tramway committees 
to consider that their general managers should be cmn'scient, 
capable of acting as the head of every department. This was 
not right or reasonable. The duty of a manager was to manage, 
and he would find that duty quite suthcient to engage all his 
energies. 

Mr. Councillor TnuvwrLE (Crovdon) suggesied that there 
can be no standardisation of staff organisation. Small under- 
takings must be on different lines to large ones for merely 
economical reasons. He considered that a gocd deal could be 
said for putting the permanent way maintenance under the 
surveyor, The proper maintenance of the track, and its 
paving, was a matter concerning not only the tramway depart- 
ment, but the general user of the streets. A tramway com- 
mittee might be inclined to economise on this work in hard 
times, to the danger and detriment of the general public. As 
the Highway Committee and the Survevor were responsible for 
the general surface of the road, it seems better that the paving 
should all be under one hand. He thought that committees and 
councils should act upon the principle that jealousy between 
departments was an obstruction to eflicient service, and that 
they should deal sternly with such cases when they arose. 

Mr. J. Lancaster (General Manager, Blackpool) pointed out 
that the Tramways Committee numbers only about one-quarter of 
the Council, and that this fact had to be reckoned with in small un- 
dertakings, for the committee must conform to the views of the 
majority. In Blackpool there was a standing order that all making 
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good of road surface shall be done by the Surveyor. This applied 
to works of the gas, water, and electricity departments, and he 
did not think that the Council wili ever consent to except the 
Tramways Department. lf they did, it would be difficult to 
resist the pleas of the other departments that they could do 
their own roadwork, and he is of opinion that the multiplicity 
of staffs and equipments, all for the same class of work, would 
not be in the interests of economy. The plan was certainly not 
without асау, for the Surveyor's notion of urgency might 
not be that of the Tramway Manager. At Blackpool, however, 
he had a perfect understanding with the Surveyor, and there 
was no friction. As regards the supply of power from the 
electricity department, he thought rather too much was made 
of exact measurement of the units consumed. It would in 
many cases be extremely troublesome. In Blackpcol, for ex- 
ample, the South Shore Fair ground was supplied írom the 
trolley line, and consequently recorded on the tramway meters. 
The Fair-ground meter readings had to be deducted to get at 
the tramway consumption. He would want about 35 meters 
to get a complete check of his consumption, and if there were 
three meters at each point, the total would be 105. And as 
such accuracy, after all, only meant shifting a small fraction 
of the cost from one public department to another, he thought 
it did not matter very much. 

Alderman Linsey (Salford), said that the Salford Tramways 
Department has its own staff for permanent way maintenance, 
and most of the work is done at night. "This, he thought, was 
the best method on large systems. He was also on the High- 
ways Committee, and that body gladly took any road repair or 
making gcod which came in its way, because ıt made a profit 
on it. As Chairman of the Tramways Committee he did not 
see why the undertaking should pay profits to the Highways 
Committee. 

Mr. J. F. Sivrson (General Manager, Preston) thought that 
one consideration had been overlooked by the advocates of the 
plan of giving the tramway maintenance to the surveyor. In 
some towns the tramway department was the only one that 
ps its way, and it was evidently not wise to put an important 

ranch of its expenditure into the control of departments not 
working or organised upon a commercial basis. 

Mr. Artaur Eris (Engineer and Manager, Cardiff) thought 
that local conditions must control the question of permanent 
way maintenance. Where the work has been constructed by 
the Surveyors’ Department, the responsibility for its main- 
tenance should remain in the same hands. "There were certainly 
some such cases where he, as tramways manager, would decline 
to take it over from the surveyor. The tramway manager 
should have full control of the working accounts of the depart- 
nent. The attitude of many treasurers who insisted in keeping 
the books in their own departments, and writing them up as it 
suited their convenience, meant that the man responsible for 
the results did not know what they were until too late. The 
treasurer's work should be confined to auditing the working 
accounts, and transferring them to his main books: and to 
the management and keeping of the loan accounts, with which 
the tramway manager has no immediate concern. Under this 
arrangement the city treasurer's staff would be reduced, and 
the accounts would be closed immediatelv after the end of the 
financial terim. 

Councillor S. Furnt (Leicester) feared that there is a certain 
cmount of jealousy springing up between surveyors and tram- 
wav managers, and that this would be increased if the con- 
ference declared for taking the permanent way work under 
the tramways department as a general principle. As to accounts, 
In Leicester the tramways committee had won a hard fight for 
the control of their own accounts, and he recommended that 
everv committee should follow their example. 

Alderman Sir Josera Baxrken-Erris (Newcastle) said that in 
Newcastle the tramways department started with the whole 
track in charge of the city engineer. After a vear's working the 
city engineer resigned, and the occasion was taken to transfer 
the permanent way work to the tramways department. This 
did not work well, and the work was re-transferred to the 
city engineer. For the tramway work at Newcastle, the city 
engineer is under the control of the tramways committee. His 
estimate for maintenance work, and his orders for materials for 
it. go to that committee for sanction. The men, tools, and 
stock for the tramways work are all separate from the highway 
work, and the pay-bill is passed by the tramway committee. 

Alderman SmiiH (Liverpool) thought that the experience of 
Newcastle, as recounted by the last speaker, simply showed 
that they had the wrong man. Mr. Dalrymple's plan would 
be the right one if they were starting anew, but that oppor- 
tunity had come to very few. In Liverpool, when the tram- 
Ways came into the Council's hands, they already had an elec- 
trical engineer, and a surveyor. They therefore put the 
Highways, Tramways, and Electricity Department under one 
committee, and the plan worked well. If his ‘Tramways De- 
partment found any difficulty in getting from the Engineer, or 
the Controller, the accounts or particulars relating to their own 
work, he should put a motion on the agenda of the Council to 
deal severely with the obstructive ollicer. The personal ques- 
tion was of the greatest importance. For these responsible 
Positions they must get the best men, and pay any salary in 


' reason necessary to keep them. 


He did not agree in having 
separate power-houses for the tramways and the general elec- 
tricity supply. An engineer who was not capable of making 
a proper civision of costs between the two departments was 
not competent for his much larger duties. Absolute fractional 
accuracy was neither necessary ncr possible, but a fair division 
was not ditticult. In Liverpool the Tramways Department some- 
times thought that the track maintenance was costing more than 
it should do, but in this and many other matters they are as 
yet very young, and there was not enough experience to afford 
a reliable standard. 

Baillie JAMES MCFARLANE (Glasgow) said that in Glasgow 
there were no difticulties due to jealousy or friction, because 
the General Manager had full control of the tramways. It 
would be impossible there to put the permanent way main- 
tenance under the Master of Works, the otticer corresponding to 
the surveyor or engineer in English cities. A most able man 
in his own department, which covered works of many kinds, 
neither he nor anyone in his cepartiment knew anything of 
electrical work, and in such matters as bonding, electric weld- 
ing, &c., they would be entire novices. It was essential that 
the Tramways Department should be equipped and staffed to 
déal with emergencies affecting their service. In Glasgow they 
occasionally had serious street subsidences, due to heavy loads, 
which sometimes reached 90 tons, and occasionally tloods caused 
wash- guts, which stopped a road and the tramway service on it. 
If these troubles were left to the Master ot Works they might 
have their services stopped for a long time, but with their 
own staff they dealt promptly with such accidents, and attained 
the minimum of disturbance. There was a good understanding 
in Glasgow between the heads of all the municipal departments, 
who co-operate cordially. It was sometimes found desirable for 
the Tramways Department to pave the whole width of a street, 
and to divide the cost with the road department. 

Mr. J. 8. D. Morrerr (General Manager, Rochdale) did not 
see why there should be any jealousy in the matter. ‘There was 
none at Rochdale. It must not be forgotten that the Surveyor's 
Department was a spending, and not a revenue-earning depart- 
ment. The procedure at Kochdale is that the Surveyor reports 
and furnishes estimates to the Tramways Committee, which then 
gives orders to the Surveyor for the work it considers necessary. 

The PRESIDENT, in asking the meeting to pass a vote ot 
thanks to Mr. Dalrymple for his very valuable Yaper, said that 
it a general manager was made responsible for the success of 
an undertaking, clearly, he should have charge of the whole 
of it. In Manchester they had ro inter-departmental jealousy. 
Where two departments met they came to reasonable arrange- 
ments. Frequently the Highways Committee asked the Tram- 
ways Committee to pave right across a street, and divided the 
cost. Nor did they have anv troulle with the city treasurer. 
In small undertakings he agreed that it was not economically 
possible to have experts at the head of each branch of the 
Tramways Department, and it there were suitable experts in 
other departments it was wise to make use ot them, under the 
control of the Tramways Department. 

Mr. лгкумрік (Glasgow), in replying to the discussion, said 
that the main object otf his Paper was to enforce this point, 
that the Tramways Committee should. be responsible for the 
whole business ot the department; not only the earning, but 
also the spending. It dil not matter who individually re- 
paired the track, but the ccmniittee and manager should. know 
What it was intended to spend, and what had been spent, and 
should decide what work was to be done, and when. Similarly 
it did not matter who actually kept the accounts so long as the 
general manager had tull intormation. daily or weekly. 1f the 
city. treasurer could. not or would nct give this information 
promptly the manager must keep duplicate. accounts tor his 
cwn guidance. The tramway department was the only purely 
comercial department, and it was absolutely necessary to have 
a knowledge of every penny spent trom day to day with a 
promptness that might not be needed in other departments. 
On the details of organisation, clearly there was room for dit- 
ference of opinion, and the best organisation in any given case 
depended largely upon the personal material at the disposal 
of the manager. The best arrangements as to supply of power 
and maintenance of permanent way were also dependent upon 
local conditicns, but he thought that the limit ot the ridiculous was 
passed when the maintenance and repairs ot the overhead work 
and the cars were entrusted to another department, as occurred 
in some towns. He noticed another danger to the responsi- 
bility of the general manager. Some chairmen of committees 
rode on the front of the car. He would nct allow that. He 
never rode himself on the front of a car, ncr did his trafic 
superintendent. 'lhe man on the front of a car must wear a 
uniform. If the members cf committees were going to make 
themselves into motormen's inspectors it was time for a change. 


Mr. A. L. С. Fett then read the following Paper. 
In addition to the plates accompanying the Paper he 
brought a number of rubbings and photographs of 
corrugated rails. It is extremely difficult to get such 
pictures sufficiently well defined for reproduction, and 
we therefore only give the plates attached to the 
Paper. 
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RAIL CORRUGATION 


By A. L. C. Fell (Chief Officer, London County 
Council Tramways) 


In May, 1905, the author visited America, and on his return 
presented a report to the London County Council, in which he 
made a few remarks on the subject of rail corrugation. The 
following is an extract from this report :— 

In this country corrugation has appeared on the rails of 
nearly every electric tramway system, the corrugations varying 
in length from 2j in. to 5 ın., the worst corrugations appear- 
ing at curves, where a short-wave is formed on the outer rail, 
and a long wave on the inner rail. 'The corrugation at first 
appears on the outer rail. I would here point out that cor- 
rugation gave great trouble shortly after the cable tramways 
started running on the Brixton section, but, in this case, it was 
found that the corrugation at the curves started on the inner 
rail, and was transmitted to the outer rail, and the long cor- 
rugation was on the outer rail, and not on the inner rail. No 
corrugation has been noticed on the rails used for horse trac- 
tion; it has appeared on steam-driven tramways, but never 
on steam railways. In every city I visited in America, except 
Buffalo, corrugation is to be found in a more or less marked 
degree. Apparently, the higher the speed the greater the 
length of the corrugation wave. On several of the inter-urban 
lines the cars are run at speeds of from 20 to 30 miles per 
hour, and the corrugation in some instances was as much as 8 in. 
long. On the Boston elevated railway, where the cars are run 
at upwards of 40 miles per hour, the corrugation was no less 
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Fic. 1.—CoRRUGATIONS ON STRAIGHT 
TRACK. 


than 51 in. long. The trouble on this line is so serious that 
the rails have to be renewed every few months. 

Before going to America I had for a considerable time been 
engaged in investigating this matter, and formed the theory 
that the trouble was originally caused by unevenness on the 
rail surface setting up a slight Jumping cr bounding action in 
the car wheels. I consider that the unevenness might be due 
to three causes :— 

(1) Chattering or vibration of the roilers when commencing 
to roll the ingot into a rail, causing a rough rail surface. 

(2) Uneven or wide joints between rail ends, rigidly sup- 
ported on a concrete bed. 

(3) Jumping action set up in car wheels by variations of 
the wheel or track gauge. 

To cscertain if my first theory was correct, I made some 
tests in the New Cross car shed before the rails had been used 
in any way by the cars. А long emery block, fitted under a 
truck, was lightly run over several lengths of track, and a dis- 
tinct corrugation was noticeable on the rail surface, although 
in some instances it was not very regular in form. About nine 
months ago I had a water tank car fitted up with a grinding 
apparatus, consisting of a carborundum block, 10 in. long by 
25 in. wide, which could be pressed down on to the running 
rails. By this means some of the worst corrugations were 
ground out, and have not vet reappeared. "The corrugation of 
the rails is becoming somewhat serious on all the sections, but 
additional grinding apparatus is being fitted on the new water 
tank cars, which will shortly be delivered, and I hone to be 
able to grind out the waves. I find that no attempt has been 
made hitherto in America to get rid of the trouble in the 
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manner now suggested. With new rails arrangements should 
be made, if possible, for passing them pis a grinding 
machine after rolling: the corrugations are so slight that very 
little would have to be done to prevent the trouble developing 
in a serious manner at a later date. 

Since the above report was written many causes and remedies 
have been suggested, and apparently it is only by a process of 
elimination that we can hope to get rid of corrugations entirely. 


POSSIBLE CAUSES OF CORRUGATION. 


After further study and investigation on various tramway 
systems, the author has come to the conclusion that corrugations 
are not due entirely to one cause. The following are, in his 
opinion, some of the chief producers of the trouble :— 

(1) Original roughness of rail after rolling. 
(2) Cold rolling of rails by the car wheels. 
(3) Soft raiis and heavy cars. 

(4) Sand and grit on head of rail. 

It is quite possible that the use of sand on street tramways 
may cause corrugation. As a rule sand is applied to the rail 
intermittently and lies in small heaps at short intervals. The 
natural tendency would be for the wheels, when revolving 
rapidly, to grind the head of the rail when passing on to each 
fresh heap of sharp sand; this would account for corrugations 
appearing at irregular intervals. It may be argued that under 
this theory there would be corrugation at all stopping places, but 
this is not a fact, and is probably due to the reduction in the 
speed of the cars before they arrive at the stopping places where 


A ^ a 
VW OP meee num жмеч 
3 Mm PT 


H т, 

Ry 

Qr ж. 

3 0-9 Р», 
Qv. 
жо S 


йы. A 


- 
> 
„= 


Fic. 3.—CoRRUGATIONS ON A CURVE ОЕ 
RADIUS APPROXIMATELY 40 rr. 


sand would be applied. It has been found that at most of the 
stopping places the rails present a bright regular surface. 


(5) Defective and open joints. 

(6) Tight or wide gauge of track or wheels. 

(i) Loose or springy rails and points. 

(3) Defective trucks being out of square and buckling. 

(8) Slip of wheels at curves. 

(10) Wheels not being same diameter. 

(11) Flats on wheels. 

(12) Rapid acceleration and retardation, causing wheels to 
slip. 


With reference to the question of corrugation being caused by 
rapid acceleration, the author has made experiments and found 
that if a car is too rapidly accelerated, distinct signs of corruga- 
tion appear. The markings are not very deep, but would most 
prokably develop. 

Similar experiments have also been made with a traverser in 
one of the London car sheds. This traverser, which is 
14 ft. 8 in. long and 23 ft. 10 in. wide, is driven by one 
Westinghouse No. 200 Motor, run from the 500-volt tramway 
circuit, connected through countershafts to gear wheels keyed to 
the independent axles carrying two of the four wheels on which 
the traverser is mounted. The approximate weight of the 
traverser is 15 tons unloaded. 

In the first experiments the rails in the traverser pit were 
clean and wet. When the traverser was standing still the con- 
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troller was rapidly worked round on to the fifth notch, and the 
wheels slipped badly before the traverser gained much speed; 
corrugations appeared with each experiment at about 2 in. 
centres, the patch of corrugation being about 9 in. long. 

In the next experiments the rails were painted with grease, 
but the corrugations were not visible. This may be an optical 
illusion, but in the Author’s opinion it tends to show that corru- 
gations are more liable to occur under the heading of rapid 
acceleration with the wheel in good metallic contact with the rail, 
and not when the latter is covered with a film of grease or soft 
ungritty matter. 

(13) Defective brake mechanism, or by a too rapid applica- 
tion oť the brakes causing chattering and a series of 
short skids. d 

These and many matters may be responsible for the trouble, 
but the Author still considers that the “original sin " is produced 
when the rails are rolled, and will quickly develop into corruga- 
tion unless the surface of the rails is ground immediately after 
they are laid. 

On the Vauxhall to Victoria route the rails were rubbed with 
carborundum blocks before electric cars began to run. Distinct 
signs of corrugation then appeared, and were ground out. А 
heavy service of cars has been in operation over these lines 
during the past fourteen months, and there are only very slight 
signs of corrugation, except on the Vauxhall Bridge crossing the 
Thames, where the corrugation is more serious. This is, no 
doubt, due to the spring of the rails on the bridge. In another 


case, where fully developed corrugations along the Clapham Road. 


were rubbed out in a similar manner at the same time, the rails 
are now badly marked again. ‘The service of cars and the speed 
in each case being practically the same. 

Generally speaking, the cuter rails of the curves are most 
deeply marked, and the pitch of the corrugations is fairly 
regular, the average being 2 in. The inner rails of curves are 
usually marked in irregular patches. On straight tracks, how- 
ever, the corrugations are not so irregular. Оп inclines the 
corrugaticns are deeper and more regular on the up than on the 
down grade. As a гше, corrugations do not appear on down 


grades where track brakes are regularly used as service brakes.: 


In places where the rai!s are not anchored the corrugation is 
much worse than on lines where the rails are anchored or laid on 
extended yokes. 

In a Paper read by Mr. Joseph A. Panton before the Institu- 
tion of Electrical Engineers on March 21st, 1907, he states that 
“enough evidence has now accumulated to contradict any rail 
theory that may be promulgated. It, therefore, behoves us to 
look elsewhere for a solution of this problem." He then gives 
valious reasons why the rail theory fails to account for the 
presence of corrugation. Amongst others he states :—'' Because 
rails manufactured by every firm in the world have corrugated 
since the advent of electric traction." This is not quite correct, 
as there are several tramways where no corrugation has yet 
appeared. 

“That the rails did not corrugate in the days of horse and 
steam cars." Very few cases are known of corrugated rails on 
horse and steam tramways, but the Author saw an interesting 
саѕз a few weeks ago in one of the London docks where the rails 
carrying a large steam-driven jib crane were badly corrugated, 
the corrugations being about 2 in. long, and extending nearly 
the whole length of the rail. 

“That check rails are corrugated to an equal degree and 
parallel to that on the crown of the rail." With very few excep- 
tions the check rails are not corrugated on the London tramways. 

“That it takes on the average three years to develop corru- 
gations on a new system, and only three weeks on relaying 
with new rails thereafter." Corrugations have appeared on 
some of the rails in London after they have been in use for a 
few days, but on most of the rails they have appeared in about 
six months. 

Mr. Panton's view is that the cause of the trouble lies in the 
faulty construction of the trucks and not in that of the tracks. 
The Author does not agree that corrugations generally are caused 
by defective trucks, although this may, under certain conditions, 
be responsible for corrugations. The reason for this statement is 
based on the following fact :— f 

When ordering additional rolling stock about two years ago, 
the Author came to the conclusion that the ordinary stock trucks 
o2 the market were unsuitable for heavy service. He, therefore, 
in conjunction with eminent truck manufacturers, set to work to 
design a truck that would meet the requirements, and be a 
thoroughly sound mechanical job. This was done, and the 
results have been very satisfactory. Some of these trucks were 
put into service on the Aldwych Subway Line, and similar trucks 
were put into service on the Poplar line. On the Subwav line, 
where the rails are laid on longitudinal sleepers, corrugations 
were noticed a few days after the line was opened. These were 


ground out, but appeared again after a few months’ working, 


and it was anticipated that the trouble would become serious, 
but for the past three months there has been practically no 
change; if anything the corrugations are somewhat less marked. 
On this line the steel cars are fitted with magnetic track brakes 
and sand boxes of the intermittent flow type. On the Poplar 
route, which has been running with a heavy service of cars for 
upwards of ten months, no corrugations have yet appeared. 
In this case the rails are mounted on extended yokes and are 
anchored. The Author thinks the chief cause of corrugation on 
the Subway lines is the fact that the rails are on a springy bed, 
and the cars run at speeds up to twenty miles per hour. On the 
Poplar route the cars cannot be run at a very high speed owing 
to the heavy vehicular traflic. The cars on this route are fitted 
with magnetic track brakes, and sand boxes of the continuous 
flow type. 


Wave FORM or CORRUGATIONS. 


The wave form of corrugations is generally the same and the 
marking is usually not at right angles to the head of the rail. 
In most cases the corrugation appears as shown in Fig. 1, which 
gives a typical example of corrugations on a straight track. 
Occasionally the corrugation is at right angles to the rail, and 
sometimes in the reverse direction to that shown in Fig. 1. Fig.2 
shows corrugations on the rails of a slightly curved track. 
Fig. 3 shows corrugations on the rails of a curve with a 40-ft. 
radius. a | 

The Author has noticed that the corrugations on the inner 
rail become longer as the curve becomes sharper. This is, no 
doubt, accounted for by the additional slip on the inner wheels. 
Some years ago when inspecting the Hamburg tramways, it 
was noticed that the groove of the outer rail of each curve 
was partly filled up, so that the outer wheels would run on 
their flanges, thus increasing their running diameter and 
reducing the ‘‘marking time action "' on the inner wheels to a 
minimum. The writer believes that this method of construc- 
tion would reduce corrugations at curves. 

It has also been noted that apparently with very high speeds 
the corrugation wave is longer, but in the Author's opinion it 
is not altogether the hich speed which causes the long corruga- 
tion. Most probably the heavier cars, used when running (as 
in America) at speeds up to 50 miles an hour, are responsible 
for the longer waves. 

On tramways where magnetic track brakes are used con- 
stantly as service brakes, corrugation has not appeared to any 
appreciable extent. Several routes in London have been run- 
ning for nearly twelve months under these conditions. If this 
state of affairs continues, it will support the theory that corru- 
gations may sometimes be caused by the application. of the 
wheel brake, but experience generally shows that corrugations 
may appear at any time, and in the majority of cases the 
trouble does not become serious until after about two years' 
service; this, of course, depends on the service of cars run on 
each particular tramway. 

An important question, which has to be answered before the 
root of the evil can be discovered, is: ‘‘Why are corrugation 
waves the same length with varying speeds within certain limits, 
say from four to sixteen miles per hour? One possible explana- 
tion is that corrugation may be in some instances caused by 
the cold rolling of the rail by the car wheels. With a light 
car, such as a horse car, the rolling is almost imperceptible. 
With a heavier electric car the weight is sufficient to start cold 
roling, and a wave starts at the softest part of the rail and 
travels forward until the weight of the car is not sufficient to 
carry the wave further, the wheels then ride over the top 
of the wave and violent oscillation is set up, and the corruga- 
tion gradually extends. This theory will possibly partly account 
for the non-appearance of corrugations on heavy railways. In 
this case the weight of the train would be sufficient to roll the 
rail throughout its whole length, especially as the whole of 
the wheels under the carriages are simply acting as rollers. 

Numerous instances can be given of corrugation appearing on 
manganese and cast steel special work. In most of these in- 
stances the corrugation has appeared on the rail butting up to 
the special work or on a movable point tongue, the corrugation 
gradually extending to the fixed casting. 

A peculiar instance of corrugation was observed by the 
Author in St. George's Road, in London, where there are patches 
of corrugation 18in. long and 9in. apart extending throughout 
the length of one 45-ft. rail. The centres of the corrugations 
are three inches apart. It has been suggested by many engi- 
neers that corrugations most frequently appear at stopping 
places. This has not been the experience in London. 


CoRRUGATION ON CABLE TRAMWAYS. 


The fact that corrugation has appeared on cable tramways 
with light cars rather opposes the theory of cold rail rolling, 
but this is a subject which should be dealt with separately. 
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One fact, however, might be merttioned, viz., that on the 
Pirmingham tramways some years ago corrugation appeared 
on one of the two systems then in operation. On one system 
tne cars were, I believe, run at a speed of eight miles per 
hour, and on the other at six miles per hour. On the higher 
speed line the corrugation was serious, but on the slow speed 
line no corrugations appeared. Corrugation also appeared on 
the Streatham Hill line in London, where the cars were run 
at a speed of eight miles per hour. This supports the theory 
that speed in some degree is responsible for corrugation. No 
doubt in this instance it was caused by the vibration trans- 
mitted by the cable at the particular speed of eight miles per 
hour. 
SUGGESTED REMEDIES. 


The experience on tramways generally in this country, in 
America, and on the Continent is that, with few exceptions, 
corrugations appear sooner or later due to many causes on 
every electric tramway. It 1з, therefore, a question of what can 
be done to reduce the trouble to a minimum. The following 
suggestions will, in the author’s opinion, be found beneficial. 


TRACK. 


(1) The rail should be anchored down at intervals of not less 
than 7ft. 6in. 

(2) A hard wcod packing block 3 in. thick should be placed 
between the anchor and the rail flange. 

(3) АП joints should be clcse butted and carefully filed. 


Possibly it would be an additional safeguard if the rail joints 
were welded. 

(4) A water car fitted with carborundum grinding blocks 
should be run over the line to remove all irregularities before 
the cars commence running. This will be found a simple, quick, 
and inexpensive process if carried out immediately after the 
track is constructed, and the developinent of corrugations will 
be deferred for a considerable time. 

(5) Immediately the slightest sign of corrugation appears to 
grind the rails, as suggested above. 


(6) By partly filling up groove of outer rail so that outer 
wheels run on flanges at sharp curves. 


RoLLING Stock. 


(1) Secure first-class trucks of good mechanical design, which 
will not buckle or get out of square at sharp curves. 

(2) See that the trucks are absolutely square. 

(3) The diameter of the wheels should be kept equal as nearly 
as possible. 

(4) Ву separately driving each wheel or by intrcdvcinz 
differential gear, as in the case of a motor-car. 

(5) By using continuous flow sand boxes. 

(6) By using magnetic track brakes as service brakes. 


Mr. ALDERMAN Юомѕғово (Southamoton) opened the dis- 
cussion, and thought that Mr. Fell had forgotten *outhampton's 
troubles in his retrcspect. Southampton was the first t, wn to 
bring the subject under consideration. They had been суред 
to reconstruct entirely between five and six miles of track. 
He believed that the fault was in the rail, and not in the 
substructure. On one secticn. re-laid with heavy rails, con- 
tinuous concrete bed, aud rail anchcrs, severe corrugations ap- 
peared in thiee weeks. On tite Avenue route corrugations 
appeared on the first day of working. Recently corruzaticns 
had been ground out with an emery block upin their first 
appearance, and have not reappeared since, a period cf from 
four to five months. 

Mr. DracknvnN (Lancaster) said that in Belfast corrugations 
had appeared on a down grade with a slight curve after about 
nine months’ service. and after 15 monthscn a piece of straight 
level track. He thought the rolling stock mainly r:sponsible. 
The experience of the Liverpcol Overhead Railway was strong 
evidence as to the cause. There the original equipments, with 
motor armatures on the axles, caused no trouble, but as soon 
as the change to geared motors was made, corrugaticns appeared. 
He believed that the one-sided drive was the chief cause cf 
corrugations, and propcsed as a remedy to fit pimons to both 
ends of the motors, and gear-wheels to match on the axles. 
The straight pull of the steam Iccomotive and horse accounted 
for the absence of corrugations on steam and horse tramways 
He had found in Pelfast that an improvement resulted from 
packing between the axle boxes and hornplates, so reducing 
possible skewing of the axles. Asked by the President to 
explain. corrugations on cable tramways on his theory, Mr. 
Blackburn seemed unprepared with any other explanaticn than 
that the pull might be one-sided. 

Mr. James ALDWorRTH (General Manager, Nottingham) said 
that Mr. Blackburn's theory did not account for the absence 
of corrugations in certain towns, althcuzh the one-sided drive 
is universal in tramway tolling strek. In Nottingham they 
had had but one or two lengths of rail corrugated. 

Mr. H. E. Yerrery (Electrical Evgineer., Sheffield) thoucht 
that the special value of Mr. Fell's interesting апа instructivo 
paper lay in the fact that the important. deductions were 2574 
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on experiments. He believed that the rolling mill originated 
the evil, but that cold rolling and oscillations were the main 
contributory causes. He had observed corrugation on trolley 
wires which he thought due to oscillation and alip of the wheels. 
The stronger marking on the outer rails of curves, well shown 
in Mr. Fell's figues 2 and 3, supported the theory that slip 
of the wheels causes corrugation on curves. <As to remedies, he 
agreed that rails should be anchored, and thought that longi- 
tudinal sleepers under the rails would effect an improvement, 
although he knew that corrugations had appeared on tracks so 
laid. Car trucks should be kept square, and probably a differ- 
ential gear drive would help. Mr. Fell had mentioned no 
physical tests of the rails, and he would like to know whether 
by analysis or otherwise any differences of composition or 
molecular structure had been demonstrated between the ciests 
and hollows of the waves. 

Mr. Henry MozLEY (General Manager, Burnley) said that 
corrugation had occurred at Burnley on a long incline on which 
slipper brakes were in use. Grinding out cost about l'8d. per 
yard of track. 

Mr. J. Lancaster (General Manager, Blackpool) had found 
slight corrugations appear in winter under light service condi- 
tions, but they disappeared during the summer with the heavy 
service. 

Mr. C. J. Spexcer (General Manager, Bradford) said that 
the onlv case of corrugation in his town had been on a road 
where the track is Jaid on made ground, and the cor rugation had 
only been slight. Yet they had nothing unusua! in their con- 
struction or equipment, had been runninz longer than most 
tramways, and had routes carrying services from 2 to 20 
minutes. He could not agree with Mr. Blackburn in blamin 
the one-sided drive, because the axle was rigid, and it coul 
make no difference where it was driven. The proposal to use 
a gear at each end of the axle had been anticipated in the 
double gauge car running between Bradford and Halifax, though 
not for the purpose of avoiding corrugation. 

Mr. J. 5. D. Morrerr (General Manager, Rochdale) con- 
sidered that speed and weight were the important factors in 
causing corrugation. Slip of wheels and cold rolling covered 
several of the 13 possible causes specified by Mr. Fell. A wave 
formed in front of the wheel, the wheel overtook and msunted 
it, dropped. and started again. 

Mr. SIEPHEN SELLON (Tramways and Light Railway? Asso- 
ciation), who spoke at the invitation of the President. said that 
hitherto he had not expressed any views on the matter, but 
now he would commit himself. Different authorities had attri- 
buted corrugations to rigid track, slick track, weak substruc. 
ture, rails, and various defects of rolling stock. He would say 
that it is all in the rails, and could offer some interesting 
evidence to support that view. The fact that corrugation first 
appears on curves was no proof that it was due to defects of the 
rolling stock. Naturally, it first appeared where the stress 

was greatest. But it was by no neans confined to curves, 
appearing also on long straight tracks, where defective action 
of trucks on curves could not operate. When chief engineer to 
the British Electric Traction Company, he had taken advantage 
of low prices to order a large quantity of rails. The specifica- 
tion was drawn up oth the assistance of the best rail expert 
he cculd find, and the order placed in l'elgium, not only 
because the price. was lower, but also because the English rollers 
refused to accept the specifi ation. These rails were used in 
different parts of the country. and in several cases where ex- 
tensions had been made subsequently the dividing Ene between 
the old Belgian and the new English rails was sharp!y marked 
by the corrugations on the latter. The Belgian rails bed not 
suffered. On the tramways mentioned rolling steck ef many 
difterent kinds was in use, there were heavy gradients and 
sharp curves, but no corrugations. It was, therefcre, incorrect 
to sav. as Mr. Panton had said, that rails manufactured by 
every firm in the world Fad shown corrugations, The genera! 
tendency of tramway men to blame the rolling stock was prob- 
ably due to the fact that they knew much more about roll n 
stock than thev did about rail rolling, which latter was a verv 
ticklish business, not easily comprehended by the amateur. The 
remedy was to specify a high carbon, high ‘silicon rail. such as 
the Nandberg specification, to see that it was supplied as speci- 
fied, and to “have the ralling carefully inspected. The chatter: 
ing of rolls might set up incipient corrugations, and should 
not be allowed. Unfortunately British rail rollers were very 
apathetic, and objected to giving what :s wanted, and untor- 
tunately they had dominated the rails sub-committee of the 
Engineering Standards Committee, on which he and Sir Alex- 
ander Kennedy found themselves in a minority in proposing a 
correct composition specification. 

Mr. AntHUR Exits (Engineer and Manager, Cardiff) remarked 
that rail corrugations appeared very badly on the Taff Vale, and 
Brecon and Merthyr Railways, and 

Mr. T. B. Goopyer (General Manager, Croydon) added that 
there were some on the London and North Western Railway 
between Carnarvon and Llanberis. 

Mr. ріскіххох thought that having the wheels fixed to the 
axles led to skidding, and that indenendent Criving of the 
wheels would lead to small initial irrezularities being ground 
out. Difference of wheel diameters on the same axle necessarily 
increased the skidding, so that particular attention should be 
given to the wheels in this respect. 


Ocr. 3, 1907. 


ELECTRICAL ENGINEERING 


519 


Mr. R. W. SAvILLE-SmıTH (Chief Engineer, Darwen) pointed 
out that the steam tramways in that town were laid with Belgian 
rails, and no corrugations appeared under steam traction. But 
with electric traction, corrugations developed in about five 
years, and after fourteen years’ total use the rails had to be 
renewed. 

Mr. J. B. НАмилох (General Manager, Leeds) said that Mr. 
Selion’s remarks amply justified the paper. He emphasised Mr. 
Sellon’s suggestion to use Sandberg rails. 

Mr. Н. Е. Brain (General Manager, West Ham) had found 
grinding beneficial where corrugations had appeared upon two 
small portions of his track. 

Mr. FELL replied to the discussion. He had not forgotten the 
sufferings of Southampton. He was glad to find that so many 
people agreed with him that the original sin lies in the rail. 
As Mr. Sellon had observed to him in conversation, the com- 
plete silence of the rail rollers during the controversy was 
significant, and he thought they knew more about the causes 
than we did. A proper specification and eflicient inspection 
or rails were essential, and he was giving trial orders for rails 
to the Sandberg specification, as Mr. Sellon advised. Mr. 
Blackburn's theory seemed to be quite upset by the fact that the 
traverser at New Cross, with which he made the experiments 
on acceleration, was driven at both ends of the axle. The cor- 
rugation of trolley wire discovered by Mr. Yerbury was probably 
set up by springy bearing of the trolley wheel. He had made 
no physical or chemical tests on corrugated rails, but a good 
many results had been published, and show that the crest of 
the wave is harder than the hollow. He did not agree with 
Mr. Sellon that the whole cause of corrugations lay in the rail, 
although he had shown that some rails were delivered with 
incipient corrugations. 


Mr. F. Spencer (General Manager, Halifax) then 
read a statement, which was not printed, on the Main- 
tenance of the Paving of the Tramway Track and its 
Margins, at the cost of the Tramway Undertaking. 


The Halifax Tramways Committee had discussed the ques- 
tion, and had come to the conclusion that the expense was an 
injustice to the tramways. ‘The viewof the committee was that 
they were put to a considerable initial expense in laying a good 
road, to the advantage of the general user, which was even 
used by others in ways interfering with the tramway service, 
and damaging to the rails and fastenings, and that they ought 
not, in addition, to have to maintain it at their own expense. 
In outside districts the local authorities got the benefit of the 
rates on the tramways, as well as the advantage of the service, 
and that they should have their roads kept at the expense 
of the tramways is too much. One of the outside districts 
which desired an extension of the Halifax tramways into it 
offered to give an undertaking not to rate the tramways; but 


the Halifax Corporation were advised that such an undertaking 
would be illegal, and could not be enforced. The Halifax 
Tramways Committee suggested that combined action should be 
taken to get Section 28 of the Act of 1870 amended. 

Mr. Н. E. BraiN (General Manager, West Ham) said that 
the West Ham Committee thought that the association shourd 
take concerted action to get relieved of the obligation of main- 
taining the paving. He had found that where tramways had 
been laid by town surveyors they had put such a camber on to 
the sides of the road as to drive the traffic on to the tram- 
way, thus relieving the part of the road maintained from the 
general rates, at the expense of the tramway revenue. 


The Conference then carried a resolution to the 
effect that the Executive Committee should consider 
what steps should be taken to remedy the present 
conditions. 

Mr. Н. Могу (General Manager, Burnley) suggested that 
it should be consilered how this would affect corporations in 
whose districts companies work tramways, and Mr. Alderman 
Hry (Halifax) suggested that communications should be entered 
into with the Association of Municipal Corporations. ‘lhe 
President said that those points might be safely left to the 
Executive Committee. This closed the business of the Con- 
ference. 

Votes of thanks were then moved and passed to the Lord 
Mayor and City of Manchester for the hospitality extended to 
the Association; to the Mayor and Borough of Salford for the 
same motive, and to the manager of the ''White City." 

Mr. Baker (Birmingham) proposed that the best thanks of 
the Association be given to Mr. McElroy for the services he had 
rendered to the Association during his year of office. He could 
not omit to mention Mr. McElroy’s services as secretary to the 
Association during five years. Mr. McElroy had been most 
tactful and effective in his dealings with Government depart- 
ments and other bodies as the representative of the Associa- 
tion during the past year. This was seconded by Dr. NAPIER 
(Wallasey), and carried with enthusiasm. Mr. McElroy, in 
reply, said he would endeavour to be helpful to the Associa- 
tion in the future as in the past. He moved a vote of thanks 
to the Secretary, Mr. FEARNLEY, whose valuable assistance he 
had the best right to appreciate. The vote was seconded and 
carried by acclamation. The Conference then broke up. 


In the afternoon a large party of members and ladies travelled 
to Tatton Park, Knutsford, where they were received in the 
gardens of Tatton Hall by the Earl Egerton of Tatton and 
the Duchess of Buckingham and Chandos, by whom they were 
conducted through the park and gardens. he members were 
entertained at tea at the George Hotel, Knutsford, as the guests 
of the Manchester Tramways Committee, and reached Man- 
chester on their return about half-past eight. 


ELECTRIC PERCUSSION DRILLS 


PAPER read at Dresden by L. Brinkmann on the above 

subject was published in a recent issue of Liektrische 
Kraftbetriebe und Bahnen. The author divides these drills 
into two classes in accordance with the well-known methods 
of drilling by hand—(a) The direct percussion drill, where the 
steel drill is directly connected to the piston or other reciprocat- 
ing mass, and (b) the indirect or so-called hammer drill, where 
the swinging mass deals a series of blows on the steel drill. 
The latter class, although at present only represented by one 
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Fic. l.—SEcrioN ОЕ SANDYCROFT-MARVIN Rock DRILL. 


make, is claimed to possess several advantages, and may be 
expected to be largely used in the future. Among the draw- 
backs often urged is the difficulty in pulling the drill out 
of the hole after having stuck and also the liability to heat- 
ing of the surfaces of piston and borer-head. On the other 
side it may be argued that nearly all friction losses in the 
borehole can be neglected. It is also much easier to provide 
for water spraying through the hollow stationary borers than 
through the moving borer. The Box drill is at present the only 
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hammer type drill on the market, and bids fair to take an 
important place in modern mining equipments, especially on 
account of its lower maintenance costs. 

Comparatively little is known in this country of the various 
types of electric percussion drills at present on the market 
described below. Three distinct types will be considered :— 
(1) Purely electrical or solenoid drills. (2) Hoffmann or spring 
drills, with the air cushion variation, the Box drill. (3) The 
Temple or pneumatic spring drill with electric-driven air pump. 


н — 


\ 


ORCI ы ' o ж 
\ 


The rock drills coming under class (2) are the best known; 
they can be further sub-divided according to the position of 
the motor. The geared motor mounted on the drill frame is, 
however, gradually supplanting the separate motor and flexible 
shaft coupling, thus avoiding the somewhat heavy repairs to 
the flexible shaft. 

Solenoid Drills.—A the drills of this class require a special 
dynamo. The Siemens-van de Poele three-coil drill, which was 
brought out in 1892, is chiefly interesting from a historical 
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point of view. Two of the coils were supplied with alternating 
current, and the third with direct current; one coil was 
arranged to always counteract the action of the other on the 
armature. The heating of the three coils only, one of which 
was doing work at the time, limited the output to such an 
extent as to render the drills unsuitable for heavy and pro- 
longed working. 

To the class of solenoid drills with two coils which at present 
contains the only practical solenoid drills belong the Marvin 
drill, which has been perfected by the Sandycroft Foundry Co., 
the A. E.G. drill, and the Siemens-Schuckert solenoid drill. The 
Sandycroft-Marvin drill, of which a section is given in Fig. 1, 
was fully described in ELECTRICAL ENGINEERING, July 11th, 
page 67. It will be remembered that it consists of an armature 
connected to the borer shaft, which is actuated by two coils in 
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these pulsations as in an induction motor. Another scheme has 
been to supply the coil with alternating currents of a different 
number of periods, so that the number of blows is the differ- 
ence of the periodicities. A third suggestion is to produce the 
pulsating field by a periodical variation of the direction of 
rotation of the dynamo. 

All drills of the solenoid type have a somewhat low elec- 
trical efficiency, owing to wattless currents and iron losses. 
They are also rather heavy relatively to their output, and are 
not considered suitable for heavy work and long shifts. In 
addition, the special dynamo adds to the cost of the equip- 
ment, and its maintenance off-sets the lower maintenance costs 
of the drill proper. 

The Spring or Hoffmann Drill.—The drills belonging to this 
class have now been used for a number of years in increas- 
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Fic. 2.—Sections or Rock DRILL WITH ATTACHED MOTOR BY THE AUSTRIAN SIEMENS-SCHUCKERT Co 


turn, supplied with pulsating continuous current. This current 
is generated by a separate generator or rotary converter pro- 
vided with a special commutator, which gives the current wave 
the required form. A strong spring acts as a cushion, and 
gives up its stored energy during the next blow. The number 
of blows is about 400 per minute. 

The A.E.G. drill (formerly known as the Union drill) is a 
variation of. the Marvin drill, except that it is supplied with 
alternating current. The number of blows is slightly higher. 
The last variety is not yet ready for the market; 
generally speaking of the Marvin type, an attempt is made 
to obtain some advantages over other forms of this type. It 
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possesses the spring system which forms the characteristic of 
the second group giving the desired backward pull, and by 
the use of a non-magnetic variety of steel the iron losses are 
practically avoided. Also, the special dynamo is lighter, and 
runs at 1,200 r.p.m. generating pulsating direct current of 10 
periods. 'This current is transformed into alternating current 
by means of the Marvin rotating commutator, so that the current 
waves are clearly defined, and the current is never broken as 
in the A.E.G. drill. 

. Several single coil solenoid drills are being built at present, 
but none have emerged into the field of practical application 
up till now. It has been proposed to generate a pulsating 
three-phase current and to make the drill armature follow 
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ing numbers, and have mostly been successful, although local 
conditions have not always been duly considered. Their prin- 
cipal drawback has been the high maintenance cost due to 
the flexible shaft and the steel springs. The former has 
already been abolished by mounting the motor direct on to 
the frame, and in the Box air cushion drill the latter source 
of troubie has been eliminated. Their efficiency is somewhat 
higher than that of the solenoid drills. The pulsating move- 
ment of the crank pin is transmitted to the drill piston by 
the means of a strong spiral spring. The springs serve three 
purposes—to provide'a longer stroke for the piston, to act as 
a cushion for the crank and motor gearing, and to store and 
return energy for the next blow. 

The Hoffmann drill, better known by the name of the Siemens- 
Schuckert Co., who are the makers, has been extensively used in 
iron stone mines, collieries, and also for railway tunnels. Its 
construction is as follows :—-The two springs, one in front and 


one behind a central ѕиррогі on the drill-bar, are put in in such 


a way that when, one is completely compressed the other is still 
under tension: А flywheel is added to make the motor work 
under better conditions. The piston stroke is about double the 
stroke of the crosshead, which is actuated by the crank, and 
which compresses the springs. At the moment of the blow the 
piston is midway between the two springs, and as none of the 
springs act against its forward movement, its energy is a maxi- 
mum. The back spring is compressed after the blow has been 
delivered up to about 700 lb., while the front spring does very 
little work (about 300 ]b.). Running idle, it would simply mean 
that the back spring returned its stored energy to the front 
spring, but on load the circumstances are quite different. The 
energy stored in the back spring by the backward blow is partly 
used in crushing the stone and partly given off to the front 
spring. When the drill sticks, however, the front spring is 
called upon, and can exert a full backward pull of 900 Ib. But 
this is also one of the causes of breakdown. Should the drill 
free itself at this point and the total 900 lb. be transformed 
into kinetic energy then the back spring has to take over the 
full pressure and sometimes breaks. The latest patterns of this 
drill, as made by the Austrian Siemens-Schuckert Co. of Vienna, 
are shown in section in Fig. 2. The motor is mounted directly 
on the drill, but arranged to be easily detachable by the removal 
of only three bolts. This is a considerable improvement on the 
earlier patterns with separate motors and flexible shafts. This 
drill requires one h.p. and strikes from 400 to 500 blows per 
minute. The weight of the motor is 110 lb., that of the drill 
and that of the extension column 230 lb., so that 
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two men can conveniently transport and work the apparatus. 
The motor, which can be either three-phase or direct current, 
is generally directly mounted upon the drill frame, and drives 
the drill through single reduction spur gearing. А suitable 
starter and friction clutch are combined with the motor, so that 
the latter can be started light. The clutch, which constitutes an 
advance upon the old practice, with separate motors, screens the 
motor from undue or sudden shocks, as it is adjusted to slip at 
predetermined overloads. The hand-feed arrangements are iden- 
tical in all types, and give a range of from 2 ft. 6 in. to 3 ft. 
Other drills of this class include the Durkie drill, which is an 
American form of the Siemens drill, but of slightly stronger and 
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the power required, the number of unskiled men, and the 
interest and depreciation charges. 

In order to obtain a general basis of comparison, it may be 
taken that, provided proper drill-steels, water-sprays, &c., are 
used, the power of a percussion drill may be expressed by the pro- 
duct of the power per blow, the number of blows, and the dimen- 
sions of the hole. This can be put as a general formula, which, 


3 
with the constants worked out, becomes Pz0:0031 wi (ono ) 
where P-the power per blow in h.p. produced by the drill, 
w=the weight in kg. of the moving parts, l-the length of 


the useful stroke in cm., and n=the number of blows per 


Fic. 4.—Later Form or Box DRILL. 


heavier construction, and the Adams or Gardner drill. The 
latter is also a variation of the Hoffmann drill with certain 
small modifications, such as a heavier back spring and a lighter 
front spring. 

Pneumatic Spring Drills.—The most serious source of break- 
downs and repairs in all spring drills is the breakage of the 
springs, and a great improvement is the introduction of an air 
cushion instead of steel springs. At present there are only two 
types falling under this class. One of these is the Box dnill, 
which at the same time is constructed as a hammer drill. The 
maintenance of this drill is reduced to a minimum, but the 
efficiency is also less owing to the heat losses of the air cushion. 
The first forms of Box drill (Fig. 3) still retained the back 
spring, but all the later types, as shown in Fig. 4, have no spring 
at all. "The hollow cylinder 5 is put in motion by the crank, and 
has two holes, which are opened and closed in turns by the 
hammer 7. In its central position both the holes are closed. 
When in motion the air of one of the chambers is compressed, 
and the other is in communication with the atmosphere. The 
turning of the drill-steel is effected by the toothed wheels, 
I,, 1,, I,. The water spray enters at 7., and is brought to the 
bit by means of the tube 7, Тһе other type of this class 
is the Temple drill, shown in Figs. 5 and 6, which is a real 
air-cushion drill, although at first sight it may be classed with 
pneumatic drills. The cylinder is divided into two parts, each 
with its own piston. Each piston is driven by the air from one 
air cylinder of a small electrically-driven air pump without 
valves by means of a separate tube. The two drill pistons run 
synchronously with the air pump pistons and the quantities 
of air in each half of the drill cylinder act as air cushions at 
the same time. The air is always the same, and is saturated 
with oil so as to act as a lubricant. This drill is exceedingly 
simple, and requires very little repairing. The output or speed 
of the strokes can easily be varied by means of the motor driving 
theair pump. It requires, of course, more room than the purely 
electric drills, on account of the air pump, although this is very 
compactly arranged, but is quite suitable for large stopes and 
easy tunnelling work. 

Results and Comparisons of Efficiencies.—In order to obtain 
a fair comparison between the various types, the output and 
working costs of each type must be considered, together with a 
few results obtained in actual practice. The costs depend on 


minute. The total power is, of course, not all useful energy, 
and from various experiments it has been found that about 03 
of it is really expended upon the breaking up of the stone. 
If the drill does not touch the stone the power required will 
be increased about 10 per cent. It is therefore seen that the 
output is proportional to the weight of the moving parts, the 
square of the stroke and the cube of the number of blows. 

In order to complete the comparison, the output of one of 
the best air drills on the market, viz., the Leyner drill, will 
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Гіс. 5.—TEMPLE DRILL COMPLETE WITH ELECTRICALLY-DRIVEN 
Pump. 


be given as well to show the supremacy of the electric drill 
as far as efficiency is concerned. The drill is a hammer drill 
using 1°9 cub.m. air per minute (63 kg./sq.cm.). The input 
is therefore about 48 h.p. The power given off in the hole in 
accordance with the above formula is, taking the weight of 
hammer at 65 kg., stroke at 88 mm., and the number of 
blows at 750 per minute, about 1j h.p., or an efficiency of about 
4 per cent. 

The following table gives comparative figures for the various 
forms of drill mentioned above :— 


Solenoid type. Spring type. 
g а а аена r 9 
TETRCELHERET ETE 
P2 ae] 
а д а "Шел" COE 
Weights of moving 
parts in kg. ... ..| 18, 34 45 — 25 22 45 33:3 
Stroke at full power | 
Wi mus... 34e/449,198 105  — 78 100 140 188 
Blows per min. ... 400 400 400 — | 450 600 600 425 
Output in h. p. 0:45 1:25 2:3 066] 0:4 1°45 0:58 28 
Inputin Bop: 3. 2% 4 5 6 £1-1905 24 IT 5:6 
Ећсіерсу іп 7 ... 11%'25% 887 1871 8072 60% 38% 50% 
Weight in kg.... ... 56 183 167 92 | 108 133 110 125 
Weight per h.p. out- 
put о vec ds Oe A001 14.219041 270 92 190 45 
Weight of motor in | | 
Ela xe due apo СЕЕ ит сеш om 45 67 40 400! 


1 Together with sir pump. 


This table shows that even the efficiency of the drills ^f the 
sjlenoid type increases rapidly with the size and power, which 


ELECTRICAL ENGINEERING 


Oct. 3, 1907. 


motion. They have, however, the advantage of lower mainten- 
ance costs compared with the spring drills which require steel 
springs, but not as against the box or temple drills. The high 
efficiency of the Adams drill in ecmparison with the Siemens 
Schuckert drill is due to the greater output. The latest type 
of Siemens drill, however, gives dcuble the output, and has a 
much higher efficiency. The efficiency of the pneumatic spring 
drills is somewhat less, Lut they also require less repairs. The 
Temple drill shows the best all-round figures as to efficiency, 
weight per h.p., output, &c. The repairs are less than with any 
other type, but the initial cost and room required are greater. 

To give an idea of the perfurmance of the best-known spring 
drills in hard stone (granite with quartz veins), the results 
of working of two Siemens-Schuckert drills in the Jungfrau 
Tunnel are given below. 

The section of the tunnel was 8:29 metres, and the advance 
per eight-hours shift was from 1 to 2 metres. Per drill and 
per four-hour shift, including changing of drills, the shifting 
of the columns and drills, trimming of holes, &c., the output 
was 8j metres, with a 40 mm. hole. Over half a metre was 
sometimes drilled in ten minutes. In softer stone (hard lime 
stone) even better results were obtained in an Austrian mine 
with two 1-h.p. drills on a 5} sq. metre section. Per shift of 
five hours and per drill 20 metres 40 mm. borehole were recorded, 
or 70 to 100 metres advance for the whole tunnel with two drills. 

These various qualities have to be taken into account when 
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Fic. 6.—SEcri10N or TEMPLE DRILL. 


is shown by all other types as well But as the weight is 
important in mining work, and fixes the number of men 
required to work the drill, the spring types which combine 
good efficiency with light weights have some advantage. Another 
disadvantage of the solenoid type is that they get hot :0ng 
before the usual shift of six hours is completed, and have to 
be replaced by fresh ones. This doubling of the number of 
drills, and also the special dynamos, renders a solenoid drill 
plant very expensive. The cause of the lower efliciency is the 
self-induction losses and the heavy currents required to produce 


THE GUARANTEED EFFICIENCY, 


deciding on the type of drill to adopt, in accordance with 
price of power, and unskilled labour, against cost of repairs 
and skilled labour. Generally speaking, for permanent and easy 
work, where power and skilled labour are cheap, solenoid drills 
сап be used. For temporary work of a rough nature where there 
is little room available, and power is expensive, the Siemens- 
Schuckert or box drill may be preterred, and for tunnelling work 
under the same conditions the Temple drill appears to be 


suitable. 
С: X. И, 


REGULATION, AND INSULATION 


OF ELECTRICAL MACHINERY 


N virtue of the carefully considered Standardisation 

Rules which have been drawn up with reference to 
eleetrieal apparatus by various associations of electrical 
engineers, notably the Verband Deutscher Elektrotech- 
niker, and by the American Institute of Electrical 
Engineers, and which, it would seem, admirably cover 
the ground, it is almost a pity that individual manufac- 
turing companies should not be prepared to adopt cne 
or the other of these codes in their entirety. Interest 
may nevertheless attach to the following definitions 
of efficiency: and regulation and propcsed standard 
methods of procedure for obtaining these values, which 
have been put forward by the Oerlikon Co., in our 
contemporary, Elektrotechnik und Maschinenbau, of 
September Ist, with the suggestion that they are suffi- 
ciently precise and accurate for all practical pur- 
poses : — 

(1) The efficiency » of a machine or of a transformer is 
defined as follows : 

A coso 


y = —————————————————. 

А COS P+ (0+ 127 + Е ric) 
A denotes the rated output of the machine or transformer in 
k.v.a.; cos $ denotes the power factor at this load; v denotes 


the iron and friction losses, expressed in kw. at normal voltage, 
frequency, and speed; i*r, denotes the copper loss in the 
primary (or excitation winding), the total resistance of which at 
60? C. is r, ohms, ard which, at rated load A, carries a current 
of i, amperes; 7,27”, denotes the copper loss in the secondary 
winding, the total resistance of which at 60° C. is r, ohms, 
and which, at rated load A, carries a current of 1, amperes; 
i c denotes the ifr loss at the brush contact, and с may be 
taken as 0:002 (equivalent to a drop of 1 volt per brush). 

The last term only appears when the machine possesses either 
a commutator or slip rings. The current i in this term can be 
either т, or т, The value of the excitation current i,» COT- 
responding to the load current ti, can be obtained from the 
characteristic curve of the machine. 

The no-load loss at normal voltage is easily determined in 
the case of a motor or transformer; in the case of a generator, 
the machine should be rur as ап unl»aded motor, and the 
energy consumption measured as in the case of a motor. The 
copper losses at no-load (which should not be included in the 
term vr) are seldom very large, but if necessary they can be 
measured and subtracted from the no-load loss to cbtain v. 

The efficiency of motor-generator sets should also be deter- 
mined by this method, as, in general, a steady normal load 
and good simultaneous readings are not easy to obtain. The 
efficiency, according to the above definition, will be a little 
higher than the actual efficiency, as auxiliary losses, due to 
armature reactions, &c., are not included in the expression. 
The measurement or calculation of these losses is in general im- 
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possible, but for well-built modern machines they are compara- 
tively small; the amount lying. within the limits of the possible 
error in measuring the ећсіепсу by any method. 

(2) The regulation of a machine or transformer is expressed as 
a voltage rise e; where e is the difference in volts between the 
normal voltage E, and the no-load voltage E+e, when the 
machine is excited to give normal voltage E at rated load, 
power factor, and speed. 

For a transformer on non-inductive load (cos ¢=1), the 
voltage rise e is approximately equal to the total i r drop in the 
windings, and may be expressed in terms of the secondary volts 


as follows :— 
| уг 
E 


or in terms at the primary volts :— 


e=ir t". 
ti 

For a transformer on a totally inductive load (cos ¢=0), 
the voltage rise e, in terms of the primary volts, is equal 
to the terminal voltage necessary to cause the full load current 
i/, to circulate in the primary winding when the secondary 
winding is short-circuited. In the case of a generator, the 
machine can be loaded by means of an under-excited synchronous 
motor, and the full load current obtained at approximately 
zero power factor. The voltage rise on taking otf this load 
is measured, and with the aid of the usual Kapp diagram and 
this value, the voltage rise at any power factor can be deter- 
mined graphically. (This diagram is given with full explana- 
tion in the original article.) 

(9) The testing of the high-voltage windings of machines and 
transformers :—The Oerlikon Co. recommends that the testing 
voltage should, whenever possible, be generated in the winding 
under test, each terminal of the high-tension winding being 
connected in turn with the frame and a terminal of the low- 
tension winding. In this way the insulation is tested under 
working conditions, and such parts of the winding as the 
neutral point of a three-phase winding, which could never be at 
such a high potential above that of the frame as the terminal 
end of the winding, are not subjected to the high pressure. 

The winding should be tested thus for 30 minutes with alter- 
nating current. By increasing the frequency, the voltage of 
machines or transformers can be increased up to 20 per cent. 
In the case of a three-phase winding whose neutral point is 
to be earthed, the test should be made with the neutral point, 
frame and low-tension winding connected. Should the working 
conditions be that the пей point is not connected direct to 
earth, but through a resistance or choking coil, it is recom- 
mended not to earth the neutral point during test, but to 
earth each of the main terminals in turn. 

If the test conditions do not allow of the testing voltage 
being generated in the winding itself, a special testing trans- 
former is generally used, one terminal of which is connected 
to the frame and low-tension winding of the machine or trans- 
former under test, and the other to the high-tension winding. 
Good connection between all parts of the high-tension winding, 
and also between all parts of the frame and low-tension winding 
is in this case very necessary, and, moreover, a resistance or 
choking coil should be inserted between the testing transformer 
and the winding under test. It is recommended that the 
testing voltage be measured by means of a spark gap at the 
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terminals of the machine under test, which spark gap has been 
calibrated with a sine form voltage curve. | 

In consequence of the oscillatory effects due to the capacity 
and self-inuuction of the leads, instantaneous values of the 
potential may be very much higher than the maximum value 
of the sine form curve, and these instantaneous values can 
cause piercing of the insulation. If a voltmeter is used, the 
effective value only is measured, but by means of a spark gap 
the instantaneous maximum value can be measured. Under 
given conditions, however, the relation between the instantaneous 
value as measured by the spark gap, and the effective value 
as measured by the voltmeter, can be determined, and further 
tests can then be carried out with the voltmeter. 

For practical work the table given in the Standardisation 
Rules of the American Institute of Electrical Engineers can be 
used. In this table the distance between two needle points tor 
sparking voltages from 5,000 to 300,CO0 volts are given. It 1з 
pointed out that it is highly important that the machine or 
transformer under test should be thoroughly clean and dry. 
Oil-cooled transformers should be kept at a temperature of at 
least 110° C. for at least two hours before testing. 


The Standardisation Rules of the American Institute 
of Electrical Engineers, to which we alluded at the 
commencement of this article, have lately been 
revised and amplified, and will be found in the 
Proceedings for July, 1907 (Volume 26, No. 7). It is 
interesting to compare these rules with those given 
above. For obtaining the efficiency, the input and 
output method is recommended for small machines, 
but the above method (by the sumunation of losses) 
for large machines. In the latter case it is recom 
mended, however, to determine the auxiliary load losses 
by the method known as the '' short circuit core loss 
test." The losses are, however, usually increased in 
this test to a very much higher value than appears to 
obtain under normal conditions, and one-third of the 
loss obtained in this way may be assumed as repre- 
senting the equivalent of the auxiliary load losses. 

The regulation is defined as the ratio of the above- 
mentioned voltage rise to the normal voltage at rated 
output. 

These rules also set forth that, when testing the 
insulation of transformers, е testing voltage may be 
induced in the winding under test, but it is added that 
the tests should be made, first with one end and then 
with the other end of the high tension, connected to 
the low tension winding and to the core. 

The testing voltages recommended are in all cases 
at least double the normal rated voltages, and not 20 
per cent. in excess of the normal, which is the only 
figure mentioned in the preceding general clause. In 
general the above recommendations of the Oerlikon 
Co. are on the side of being too lenient and too 
advantageous to the manufacturer. 


MACHINERY EXHIBITION 


(SECOND NOTICE ) 


Alexander Wright & Co., Ltd., 1 Westminster Palace Gardens, 
Artillery Row, Victoria Street, S.W. (Stand No. 7.) Several 
of the later inventions of Messrs. Simmance and Abady are shown 
on this stand, including an example of their “ticker” photo- 
meter, which is too well known to need description here. Among 
other interesting specialities is the Simmance-Abady calorimeter 
for gas, which is constructed so as to be capable of absorbing 
the heat from small or large volumes of gas, and is suitable 
for producer gas, coke oven gas and carburetted water gas, blast 
furnace, and other gases, as well as ordinary coal gas. Elaborate 
precautions are taken in this instrument to eliminate possible 
causes of error, and a reliable test can be made in one minute. 
The instrument is fitted with an automatic safety device, which 
prevents the gas from being lighted until the water is turned 
on. The Roland Wild calorimeter for solid fuels is also shown. 
This is of the sodium peroxide type, that is to say, a mixture of 
the fuel to be tested with sodium peroxide is fired in a combus- 
tion chamber immersed in water. Тһе combustion chamber is 
suspended from the cover by a conduit which is furnished with a 
valve. There is a well-made copper water vessel, inside an 
outer vessel, heavily nickelled, forming an air jacket which 
effectually prevents radiation and absorption, thus rendering 


the rise in temperature of the water a true guide to the heat 
given off by the fuel. A Fahrenheit thermometer is also pro- 
vided, the scale being divided into tenths of a degree, and also 
an agitating paddle cr stirrer. The mixture is ignited by drop- 
ping a piece of red hot nickel wire down the conduit tube and 
closing the valve. Another important exhibit is the Simmance- 
Abady CO, recorder, which is shown in the accompanying 
illustration. T'he apparatus depends for its action on the 
diminution in volume of an imprisoned volume of the gas to be 
tested by the absorption of the CO, by caustic potash, which is 
automatically recorded by a pen on a drum. This form of the 
apparatus is enclosed in a substantial cast-iron case, and we 
understand that the price at which it is sold compares very 
favourably with other instruments on the same principle. The 
action is entirely mechanical, and no glass parts or rubber tubes 
are empluved. The charge taken in at each stroke is 1,200 cubic 
centimetres of gas. The apparatus is ordinarily connected to a 
bcilcr flue and a pipe is run past the recorder to the stack, so 
that fresh gas is always passing, but, nevertheless, the amount 
of gas taken by each stroke of the recorder is sufficient for 
60 ft. of 4 in. barrel. The instrument has a very large absorb- 
ing surface, and is guaranteed to be accurate within 4 per 
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cent. Attention should also be drawn to the Simmance-Abady 
patent differential draught gauges and fuel feed and fire-bed 
controller. These are made in both indicating and recording 


ЗІММАХСЕ-АвАрү CO, Recorper, Messrs. 
ALEXANDER Wricut & Co. 


forms, the former to enable the fireman to see at a glance the 
state of the fire, and the latter to produce a 24-hour chart of the 
boiler regulation for the engineer to file. 


W. Н. Bailey & Co., Ltd., Salford, and 16 Fenchurch Street. 
(Stands Nos. 237 and 244). Among a large number of exhibits 
of a general engineering nature, pumps, boiler mountings, and 
engine fittings, is shown the Köster patent air compressor in 
one or two forms. A high volumetric and mechanical efficiency is 
claimed for this apparatus, which is specially designed for 
running at high speeds. It has a mechanically operated piston 
valve for admitting air to the cylinders, and only one outlet 
valve, the action of which is controlled by the piston valve, so 
that it is allowed to open wide, and to seat itself noiselessly. 
Opening wide, it can be made small in diameter, leaving the 
whole of the cover of the cylinder and a great part of the 
cylinder jacket available for cooling. The high speeds at 
which the compressor is thereby enabled to run at make it 
particularly suitable for being driven directly by electric motor 
without gearing. The compressors are made on the single and 
the multiple-stage combined inter-ccoling systems. Other ex- 
hibits include the ''Davidson"' variable speed direct acting 
steam pump, and a quantity of testing and recording instru- 
ments, as well as a variety of valves for controlling steam, air, 
or water. Among these is the ‘‘Foster’’ reducing valve, which 
is a spring-controlled valve capable of opening from any degree 
to full bore, according to the demand made on it. This is 
accomplished by means of its differential spring arrangement, 
which maintains a constant pressure on the governing diaphragm, 
irrespective of the degree of compression of the spring. We 
may refer also to the ‘‘Key-ring’’ renewable valve seat, which 
is fitted in stop valves for high-pressure superheated steam. 
It allows for differences of expansion between the seat and the 
body, and can be easily removed and replaced. А flexible 
metallic connection between the seat and the body, similar in 
construction to the well-known Ramsbottom piston ring, is 
adopted. The seat of the ordinary type is screwed into a 
spring ring, which is sprung into a groove in the valve body. 
The seat can be removed and replaced with ease, will expand 
freely in all directions, and remain tight under all pressures 
and temperatures. 


H. B. Barlow, 237 Shaftesbury Avenue, W.C. (Stand No. 
270.) Working models are shown of Barlow’s patent lift gear 
as applied to electric lifts. In this apparatus the rope passes 
round a fixed set of pulleys, and a set of pulleys carried round 
by a wheel driven by the motor, and making half a revolu- 
tion for the travel of the lift, in the way shown in the accom- 
panying illustration, so that a uniform rotation of the wheel 
gives a simple harmonic motion to the rope. The system is, 
of course, only applicable to two-station lifts. The motor only 
revolves in one direction, both for the up and down motion 


of the lift, and is lightly loaded at starting, owing to the 
variable speed ratio. Indeed, at the moment of starting, the 
apparatus is practically on a dead point. By this contrivance 
not only is reversing gear dispensed with, but the starter 
can be of small proportions, as the motor picks up the load 
gradually. It is also obviously impossible for the lift to 


Banrow's PATENT Lirr GEAR. 


overrun. In the model shown, a push-button starts the motor, 
which is automatically stopped at the other end of the travel. 
The motor drives through a worm gear with a further spur 
reduction to the large wheel, and in the larger sizes is provided 
with a solenoid brake. 


The Bates & Peard Annealing Furnace Co., Huyton, Liverpool. 
(Stand No. 273.) In addition to their main exhibit of gas-fired 


annealing furnaces, in which the metal leaves the apparatus 


in a bright condition, requiring no further treatment, some 
articles manufactured by the British Insulated & Helsby Cables, 


Ltd., are exhibited. One of these is the Prescot. Electric 


Welder, represented in the accompanying illustration, which is 
shown in action. This apparatus is suitable for the rapid weld- 
ing of wires and rods, &c., of various metals, and was fully 
described and illustrated in ELECTRICAL ENGINEERING, Vol. 1., 
page 79. The mechanical arrangements whereby the clamps 


holding the rods to be welded are pressed together are well 


thought out and an automatic switch cuts off the current as 
soon as the weld is complete. The transformer, of which the 


Prescot ELECTRIC WELDER (Bates & PEARD ANNEALING 
FURNACE Co.). 


clamps form part of the secondary circuit, is contained in 
the apparatus itself. Samples of paper pinions made at the 
B. I. & H. Works are also shown. 


Messrs. Crosby Lockwood & Son, 7 Stationers’ Hall Court, 
E.C. (Stand No. 114.) This well-known firm of publishers are 
exhibiting (for the first time at such an exhibition as this) 
their new and standard books on engineering and scientific sub- 
jects, including a complete set of the reports of the Engineer- 
ing Standards Committee, of which they are the official pub- 
fishers. 


The Joseph Dixon Crucible Co., Jersey City, U.S.A., and 26 
Victoria Street, S.W. (Stand No. 104), show samples of graphite 
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in all its forms as applied to industrial purposes.  ''Ticon- 
deroga ” flake graphite, which is largely used for lubrication, is 
obtained from the company's mines in America, where it is 
found already in flake form, and forming some 15 per cent. of 
the ore from which it is separated. It is then subjected to a 
more or less prolonged series of processes, according to the 
degree of fineness required. This preparation involves a 
"floating" of the material, for which advantage is taken of a 
lake about 30 square miles in extent on the company's estates. 
In using graphite for engine lubrication it has hitherto been 
usual to mix it with oil and feed the resulting mixture into the 
engine, but latterly it has been found possible to dispense with 
oil entirely by employing a special vehicle, containing neither 
oil, grease, nor soap, which the firm have introduced. On the 
stand is also shown a working example of the Knowles and 
Wollaston forced feed cylinder lubricator suitable for such a mix- 
ture. In this apparatus the difficulty of the graphite settling and 
separating out from the vehicle has been met by providing for 
the continuous agitation of the mixture until it reaches the 
cylinder. "This is effected by a revolving paddle in the body of 
the lubricator, and a revolving spiral wire inside the pipe 
leading to the cylinder. The delivery of the oil pump within 
the apparatus can be adjusted by an ingenious contrivance 
whereby its effective stroke is varied. We understand that a 
number of these sets are in use on the exciter engines of the 
Lots Road Chelsea power station of the underground electric 
railways of London. 


Dobbie, McInnes, Ltd., 45 Bothwell Street, Glasgow, and 
115 Fenchurch Street, E.C. (Stand No. 220.) A large number 
of indicators of the McInnes-Dobbie type are shown of both 
the internal and external spring patterns, including the Cipollina 
McInnes-Dobbie continuous automatic indicator, with speed and 
time recorder for taking diagrams from both ends of the 
cylinder at the same moment. Special gas engine indicators 
are also shown, some of them combined with the Mathot 
continuous explosion and pressure recorder. A complete series 
of indicator accessories is also shown. Other exhibits include 
ships' compasses, speed indicators, sounding machines, and other 
instruments, and also the Sellers dynamometer for measure- 
ment of brake horse-power by observing the drag on a friction 
block pressed against a revolving flywheel. 


J. Dugdill & Co., Failsworth, near Manchester. (Stands Nos. 
50 and 83.) Messrs. Dugdill & Co. have on view a very large 
selection of long and short adjustable electric lighting brackets 
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SECTION or DUGDILL SELF-SUSTAINING JOINT. 
Scale: ard Full Size. | 
for every conceivable purpose. In some of these a new ‘‘self- 


sustaining ° joint, shown in section in the diagram above, is 
used. It is seen that the bracket is maintained in any position 


PLAN or GRASSHOPPER ATTACHMENT. 
Scale , 410 Full Size. 
entirely by the friction between the contiguous surfaces, which 
are slightly belled out for this purpose, and it is not dependent 
m any way on friction on the pin. А portable fitting is also 


' Towne electric hoist. 
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shown with what the firm calls a ‘‘grasshopper’’ adjustment, 
which we also illustrate. This is held by the same pin which 
passes through the swivel arrangement already mentioned, 
and it enables the lamp to be placed. down in any position or 
to be hung up. The arrangement is both light and cheap. Our 
third illustration shows a suspension bracket with this attach- 
ment. It can be fixed to an ordinary lamp-holder, and, in addi- 
tion to the self-sustaining knuckle joint, the bracket arm can be 


DUGDILL SUSPENSION BRACKET, WITH ‘‘GRASSHOPPER’’ ATTACH- 
MENT AND SELF-SUSTAINING JOINT. 


Scale: About !th Full Size. 


turned a complete revolution. The end of the tube is split 
and expanded, and there is a slot with a peg working in it to 
prevent overturning. Other brackets are shown arranged so as 
to screw on to a shelf instead of to the wall, an arrangement 
which is very convenient for some purposes. 


The Fairbanks Co., 78-80 City Road, E.C. (Stand No. 143.) 
The most interesting exhibit on this stand is the Yale and 
The compactness of construction of these 
hoists can be seen from the accompanying figure, which repre- 
sents the 10-ton size. The extended shaft of the series-wound 


YALE AND Towne 10-TON ELECTRIC Hoist. Tur Farrsanxks Co. 


motor carries a pinion which gears into a bevel wheel contained 
in the conical case seen at the left. The inclined shaft on which 
this is mounted drives the hoisting drum through a worm gear. 
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The controller, which is placed directly under the motor, is 
actuated by ropes, and can be worked by the attendant with 
one hand while the other steadies the load. A solenoid brake is 
fitted, which holds the load if the current fails, and an auto- 
matic stop is provided which prevents all possibility of over- 
winding. These hoists are made in sizes from one to twenty 
tons. 


The Forced Lubrication Co., Ltd., 73 Bridge Street, Man- 
chester. (Stand No. 202a.) Bearings are shown illustrating the 
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SECTIONS OF BEARING WITH AUTOMATIC LUBRICATION, 
Forcep LUBRICATION Co. 


action of Tilson's automatic forced lubrication system. The 
main principle in this method of lubrication is the employment 
of a small separate oil pump for each bearing, worked by an 


NS 


РїрЕ BENDING MACHINE. 


excentric on the shaft itself. This pump delivers oil through 
a channel leading to the under side of the bearing brush, with 
a pressure suflicient to lift the shaft and cause it to float on a 
thin film of oil. The complete self-contained apparatus made 
up in a form suitable for replacing an ordinary brush in a bearing 
bracket is shown in section in the accompanying figure. The 
excentric C is made in halves, and grips the shaft, and it will 
be seen that the pump itself is of the simplest character, con- 
sisting of only five parts, all of which are fully standardised 
and made in large- quantities, so as to be interchangeable. 
The main advantages claimed for the system are that the 
amount of oil delivered to each bearing is adjustable indepen- 
dently, and that the oil is delivered to the bearing at the point 
of maximum pressure. Besides this, there is an entire absence 
of oil pipes, and each pump is only running at the time 
when lubrication is required. A short length of shafting run- 
ning at 400 r.p.m. is fitted up on the stand. А pressure 
gauge is fitted to one bearing to show the pressure necessary 
to lift the shaft to ensure it running on a thin film of oil, and 
on the other bearing a pipe connection is arranged to show 
the quantity of oil pumped. "These connections can be fitted 
in a few minutes without stopping the shaft, and by applying 
them periodically, say, every six months, when renewing the 
oil, exactly what is taking place inside the bearing can be seen. 


E. Green & Son, Ltd., Wakefield and Manchester. (Stand 
Nos. 162 and 175.) The Green economiser is so well known to engi- 
neers that the models exhibived by the firm will appeal most 
strongly to the students whom the organisers are endeavouring 
to attract to the exhibition. One of these represents a 96-tube 
economiser, one-quarter actual size, fitted with scraper gear, 
which is driven by a small electric motor. Another model 
shows a 72-tube economiser, erected in position over the main 
flue of a water-tube boiler, and its scraper gear is also at work 
being actuated by a 4 h.p. motor. 
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J. H. Heathman & Co., Parson's Green, London, S.W. (Stand 
No. 258.) Messrs. Heathman show one of their wheeled ladders 
on the fire escape principle, suitable for arc-lamp trimming. 
A good feature of this is that the ladder can be let down 
flat, in which position it balances well, and is easy to propel. 
It is employed at a large number of electricity works. The 
demand for their tower waggons, for work on trolley lines, &c., 
is such that they had none in stock to show at the exhibition, 
but they exhibit a large selection of their patent folding steps 
and ladders, which will well repay inspection by works 

managers. 


The Heatly Gresham Engineering Co., Ltd., Gres- 
ham Iron Works, Letchworth, and 110 Cannon 
Street. (Stand Nos. 2254 and 2544.) A slight 
error in the spelling of the name of the firm and 
the number of the stand appeared in our account 
of this firm's exhibit of oil engines and combined 
generating sets for country house lighting, &c. The 
name, address, and stand numbers should be as 
given above. 


M. A. Hughon & Co., 9 Connaught Street, Hyde 
Park, W. (Stand No. 191. A bending machine 
for thin tubes is shown, which is made in sizes for 
bending tubes from 4 in. to 6 in. diameter, and of 
thickness of metal from No. 23 to No. 5 standard 
gauge, entirely without filing. The main feature 
of the apparatus is the employment of a steel ball 
articulated mandrel inside the tube to give the 
necessary support just where the bend is taking 
place. The action is clear from the accom- 
panying figure. A is the circular grooved former, around which 
the tube is bent by the means of the sliding guide C, the posi- 
tion of which on the plate D can be adjusted by a screw. The 


M. A. HvcHoN & Co. 


articulated support, S, inside the tube is carried by a rod with 
an adjusting nut carried round with the bending lever. 


Hunt & Mitton, Oozells Street North, Birmingham. (Stand 
No. 1.) Amongst this firm's exhibits we noticed a power 
planishing hammer for flattening thin sheets, which should be 
of use in many manufacturing works. The blow of the hammer, 
which makes 250 strokes per minute, is cushioned by an air 
cylinder. A variety of patterns of main steam valves are shown, 
including Lee's patent "'full-way " valve, with ball jointed 
elastic seating. Attention should also be drawn to a new forced 
feed lubricator with a separate oil.pump driven by a camshaft 
to each delivery. Each pump is quite independent, and the 
effective stroke of each can be adjusted independently of al! the 
others. 


Kennicott Water Softener Co., 18 and 19 Great St. Helens, 
E.C. The exhibits on this stand consist chiefly of photographs 
of the firm's water-softening plants, which have been supplied 
to various works in this country and the Colonies. 


George Kent, 119-204 High Holborn. (Stand Nos. 119-204.) 
A well-arranged display is given of recording meters of the 
"Venturi" type for boiler feed water measurement and other 
purposes. The principle of the Venturi meter consists, as is 
well known, of measuring the quantity of water passing by 
observing the difference of head at two joints in a pipe where 
the diameters are different, and where, therefore, the velocity 
of the water is different. In this apparatus the difference ot 
pressure is measured by means of a mercury U tube, in one arm 
of which is a float. This float carries a rack which communi- 
cates with an ingeniously arranged clockwork discontinuous 
integrating gear, by means of which a dial counter is propelled 
forward periodically by an amount corresponding to the position 
of the float; a direct reading pointer at the same time indicates 
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the rate of flow of the water at any instant. The apparatus 


is in use at the Hackney Electricity Works. 


The Light Electric Motor Co., Ltd., Seven Kings Electric 
Works, Ilford. (Stand Nos. 54 and 79.) Six different types of 
portable electric drills with self-contained motors are shown, 
ranging from sizes capable of drilling holes from 14 in. to 3 in. 
down to у; in. The larger sizes are arranged with hand-feed 
attachment, to be used with the ordinary drilling post, but the 
smaller machines can also be used as breast drills. The 14 in. 


1}-1хсн PORTABLE ELECIRIC DRILL, 
Tug Licur ELECTRIC Motor Co. 


size 1s geared, and runs at 9) r.p.m. ; from the 3 in. size, which 
runs at 550 r.p.m., downwards, they are made with directly- 
coupled motors, but a geared j in. drill is also made for general 
work. Some idea of the extreme compactness of these machines 
тау be obtained when it is mentioned that the j in. high-speed 
drill complete weighs only 4j lb. The over-all length, including 
chuck and switch, is 94 in., of which 6 in. is occupied by the 
motor case itself, and the diameter is 5j in. This lightness and 
compactness is obtained by the use of a specially designed 
motor. in which the revolving armature forms à sleeve surround- 
inz the fixed field magnet. The armature colls are carried in 
slots punched on the inside edge of the core rings, so that the 
armature is, so to speak, inside out except as regards the 
commutator, which is of the usual pattern. The field magnet 
has four radial poles attached to a central fixed spindle, and 
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scmewhat resembles in appearance a miniature edition of the 
long and narrow rotor of a turbo-alternator. These motors are 
made for voltages of 250 volts. As they are laminated all 
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SECTION OF INTERNAL GRINDER. 


over, the motors, which are series wound, can be used with 
suitable windings for alternating current. Another purpose for 
which this design of motor is particularly suitable in the small 
sizes is for driving self-contained electric hair-brushes. A pro- 
longation of the fixed field spindle carries the handles, while the 
brush is mounted on the external revolving armature. Brushes 
are also made on a similar principle for cleaning buildings, &c. 


Markt & Co., 6 City Road, Finsbury Square (Stand Nos. 
294 and 31a), who are agents for the Pike Manufacturing Co., 
have a display of grinding wheels of pure corundum, emery, 
and Washita, Arkansas, and other sharpening stones. 


The Percival Arc Lamp Winch. (Stand No. 297.) This ap- 
paratus is a self-sustaining winch, in which the locking effect 
for holding the load is obtained without the use of ratchets. 
A section showing the working parts is given in the accom- 
panying figure. One flange of the drum, round which the rope 
is coiled, forms the male member of a cone clutch. When the 
handle is not in use, the pull of the rope on the drum causes 
this clutch to engage and lock the drum by the action of the 
screw thread, upon which it is mounted, and along which the 
drum tends to travel in a direction to tighten the clutch. A 
slight movement of the handle, however, in the direction of lower- 
ing frees the drum by commencing to rotate the screw on the 
sleeve in the direction which forces the clutch out of engagement. 
The commencement of movement of the handle in the hoisting 
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SECTION OF PercivaL Авс LAMP WINCH. 


direction also frees the drum, but by a slightly different action 
the tendency is, of course, at first to draw the clutch tighter 
into contact; but as this cannot move, the sleeve simply screws 
itself further in until the shoulder engages, when the pressure 
due to the thread no longer exists, and the clutch is free. It 
will be seen that the action mainly depends upon the provision 
of a considerable amount of play between the handle and the 
drum, so that the screwed spindle is able to be turned a short 
distance before the drive is transmitted to the drum. 


The Phenix Dynamo Manufacturing Co., Ltd., Thornbury 
Works, Bradford. (Stand Nos. 66 and 67.) This firm’s exhibits 
represent exclusively their electric tool department. An inter- 
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THe PHiNIX DYNAMO AND 
Moron Co. 


esting item is a new eiectric internal grinder, illustraced above, 
which consists of a standard 15 h.p. motor with an extended 
neck attached to one end shield supporting a shaft which carries 
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a 12 in. emery wheel. 'The machines are largely used for the 
internal grinding of manganese steel shells, and can deal with 
work up to 3 ft. 6 in. depth of hole. A smaller size is also 
shown, which has been supplied in large numbers to the War 
Office, and is intended for mounting on lathe rests and similar 
purposes ; this takes wheels up to 5 in. diameter, and is suitable 
for depths up to 17 in. A number of pillar and bench type 
drilling machines are shown. These are driven by standard 
Phenix motors through friction gear. Other tools shown are 


INTERNAL GRINDER, THE PucNix DyNAMO anp MorTor Co. 


direct-driven double-end grinders for discs and ordinary emery 
wheels with and without twist drill attachments. In addition 
to these and other electrically-driven tools, a small dynamotor 
with double-wound armature for charging motor-car ignition 
cells is shown. This machine takes current from an ordinary 
220-volt circuit, and has an output of 5 amperes at a maximum 
voltage of 20 volts. 


Post Office Telegraphs. In the loan section there is an exhibit 
of the Post Office of historical and modern telegraph apparatus. 
The historical apparatus shown goes back to Cooke and Wheat- 
stone’s four-needle instrument of 1838, and includes items 
marking most of the important steps in the advancement of 
telegraphic methods, including an interesting collection of 
portions of actual cables for both land and submarine purposes 
laid at various periods and afterwards recovered. In the 
modern section, in addition to ordinary sounder and Wheat- 
stone automatic equipments, the latter with repeater for use on 
long lines, duplex and quadruplex working are represented by 
the latest standard combinations of apparatus. 


Selig, Sonnenthal & Co. 85 Queen Victoria Street, 
London, E.C. (Stands 118 and 129.) Amongst a large variety 


of modern machine tools exhibited by this firm, one stands out 
as particularly novel and of special interest to manufacturing 
electrical engineers. This is an oil grooving machine for cutting 
one or more continuous or endless spiral grooves, either on the 
interior surface of a bushing or bearing, or on the exterior surface 
of a shaft of any description. The lathe shown is equipped for form- 
ing grooves within bushings, axle-bearings, and the like, but may 
be fitted with a work-holder for enabling grooves to be formed 
upon shafts, journals, or studs. When arranged as shown, the 
bushing to be grooved is held in a special chuck revolved by the 
headstock. On the carriage is a tool post which takes a boring 
tool holder of the size required for the bushing to be grooved. 
A crank mechanism causes the carriage to move to and fro along 
the bed, sending the boring tool in and out of the bushing at a 
predetermined ratio of reciprocations of carriage to revolutions 
of the spindle. ‘The drive of the carriage is accomplished through 
a series of gears from the spindle to a vertical shaft, at the 
top of which is a crank disc. The crank pin is adjustable in its 
disc to an index in order to determine the length of travel of the 
carriage. The ratio of reciprocations of the carriage and conse- 
quently pitch of spiral to revolutions of spindle is determined 
by change gears in the train of gears from the spindle. Fine 
adjustments of the tool to the work are accomplished by a turn- 
buckle in the connecting rod. "There is also exhibited a portable 
variable-speed motor, complete on wheels and with handle to 
facilitate transport. By means of a movable core in one of the 
magnet poles the speed may be varied 50 per cent. In connection 
with disc grinding machines, a magnetic work-holder is shown, 
which consists of four cylindrical permanent magnets arranged in 
an aluminium body. 


Siebe Gorman & Co., Ltd., Westminster Bridge Road, S.E., 
give a demonstration of diving in a tank with glass windows. 
The helmet used is fitted with a telephone, by means of which 
the diver communicates with the spectators, and a submarine 
electric lamp is used. 
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G. Marshall Smith, 33 Portland Road, Finsbury Park, N. 
(Specialist in Engineering Photography), exhibits two large 
frames, in the loan section, containing excellent examples of 
photographs of power stations, workshops, and other places of 
engineering interest, including flashlight photographs taken 
underground in tube railways, coal mines, &c. 


Thwaites Brothers, Ltd., Bradford. (Stand Nos. 161 and 176.) 
A number of exhibits of a general engineering nature are shown, 
including electrically-driven air compressors, blowers, pumps, 
and other machinery. Amongst these is included a new design 
of constant-speed three-throw pump, with variable delivery. In 
this pump the inlet valves are held open by the action of cams 
for a greater or less portion of the stroke, according to the 
delivery required. ‘This is accomplished by altering the phase 
of the cam shaft relatively to the crank shaft by shifting the 
position of an epicyclic bevel wheel forming part of the trans- 
mission gear, by which the cam shaft is driven. The control 
is by a handwheel, actuating a worm gear, and an indicator is 
provided showing for what proportion of the stroke the valves 
are held up. Other exhibits include a vertical steam direct- 
acting feed pump, with a simplified valve gear of the semi-rotary 
type, which dispenses with the necessity for auxiliary steam 
pistons for actuating the valves. 


The Vincit Co., Ltd., 117b Queen Victoria Street, Е.С. 
(Stand No. 122.) This firm, who are agents for the Vienna 
Carborundum Works, show samples of both carborundum and 
"electrite" for grinding purposes. The latter material, which 
is a product of the electric furnace, is said to be not quite so 
hard as carborundum, but to be superior in hardness to both 
corundum and emery. In its amorphous state its grain is less 
rough, and is capable of better resisting pressure and shock. 
The makers claim that it possesses a further great advantage, 
viz., adhering more tenaciously to polishing bobs, belts, &c., 
than the carborundum grain. 


W. G. Walker & Co., Emery Hill Street, Victoria Street, 
S.W. (Stand No. 2604. Examples of the Walker patent ab- 
sorption dynamometer for testing motors are shown. This 
apparatus consists of a pair of adjustable flat vanes carried 
on arms which are rotated by the motors to be tested. The 
horse power corresponding to the various positions of the vanes 
at different speeds is obtained from a calibration table. The 
apparatus is made in the sizes for maximum horse powers of 
6, 50, and 60 b.h.p. respectively.. A number of ventilating fans 
with a “‘plano-convex’’ form of blade designed to be of good 
efficiency over a large range of speed variation are also shown. 


The Seal Motor Company, Oil Mill Lane, Hammersmith. 
(Stand No. 265.) In addition to exhibits of small marine oil 
engines and propellers, the company show a compact little gene- 
rating set consisting of one of their patent engines for running 
on paraffin, directly coupled to a 1j kw. dynamo. The Seal 
engine is at present made in sizes up to 7 h.p., single 
cylinder, and also in the double cylinder types. In common 
with most oil engines, it works on the Otto cycle, but the essen- 
tial peculiarity is that the cylinder is inverted; the combustion 
chamber, water jacket, and port to the cylinder head are all 
contained in one base casting with no joints. The balanced 
crank shaft runs in phosphor bronze bearings above the com- 
bustion chamber, and is enclosed by the dome shaped crank cover, 
carrying the lubricators for the bearings, crank pin, &c., which 
can be readily removed with the half bearings for the inspection of 
the piston or the adjustment of the connecting rod. 


The Walsall Hardware Manufacturing Co., Hatherton Street, 
Walsall. (Stand Nos. 51 and 82.) The difficulty of obtaining 
metallic continuity in conduits for house-wiring when the simple 
slip joint is employed is overcome in the tubes and fittings 
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exhibited by this firm by the “Grip ” fittings, which we illustrate. 
Plain enamelled tubes are employed, without sockets, and they 
are connected by couplings, as shown in the first figure. These 
have a semi-circular cut at each end, and a pair of lugs, which 
are screwed up by a small brass screw after the ends of the 


tubes have been inserted. It is necessary to scrape the enamel 
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off the ends of the tubes before placing them in the coupling. 
The second illustration shows a box with this fitting. At the 
same stand is exhibited a key-holder with a particularly long 
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Box witu “Urur” FITTING. 


and quick break. The action is clearly illustrated in the block 
below, which shows the porcelain lining and the movement inside 
it, removed from the brass case. The break is 5/8 in. long, 


* EMITEVAS `` HiGH-vorrTAGE KEY-HOLDER. 


and the contacts are 7/16 in. apart, and are separated by a 
porcelain bridge. The name of ‘‘Emitevas’’ has been invented 
for the holder by spelling ''save time ” backwards. 
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T. & E. Wannbacher, 28a Basinghall Street, E.C. (Stand 
Nos. 22 and 39.) Several examples of this firm’s high and low 
lift centrifugal pumps are shown directly coupled to electric 
motors. А special feature of the single-stage pattern is the 
ease with which access can be obtained to the interior of the 
pump without dismantling the bearings by the removal of a 
single cover ring. ‘The construction of the blades is such that 
the water has a constant acceleration at all points. The section 
of the water channel is rectangular, and it is claimed that by 
this construction greater accuracy in the curves of the blades 
can be ensured. Special precautions are taken in the multi- 
stage pumps to avoid clearance losses and the formation of 
eddies. A compact type of air compressor is also shown. This 
is of the single-throw two-stage type, with differential pistons, 
and is made in both horizontal and vertical forms. In the 
latter case the intercooler is contained within the bedplate of the 
machine. ‘These compressors are particularly suitable for start- 
ing large gas engines, and are designed for belt driving. 


Charles Wicksteed & Co., Ltd., Kettering. (Stand Nos. 157 
and 181.) A series of exhibits are shown of the well-known 
Wicksteed patent flexible shaft, and some of its applications. 
The shaft is made up of a chain of short lengths connected by 
universal joints a few inches apart. Each section has its own 
ball bearing, the collar of which fits loosely іп the flexible 
metallic tube surrounding the whole. A shaft is shown in action 
driving an exhibit of a patent motor-car change-speed gear from 
a 4 h.p. motor. A number of complete drill equipments, tube 
expanders, and other tools, are shown, of which this shaft 
forms a part. Another item on the stand is a speed reducing 
gear, suitable for small motors with an automatic belt tightening 
arrangement. One pulley is mounted on a sliding carriage, and 
the belt is kept tight by the action of a weighted lever. 


Willans & Robinson, Ltd., Rugby. (Stand No. 29.) The ex- 
hibits on this are confined to samples of castings made by 
Messrs. Willans &  Robinson's ‘‘Etonia’’ process. This 
system enables dense and homogeneous castings to be made 
of alloys in which the constituents are liable to crystallise out 
separately if cast in the ordinary way. А substantial increase 
in the density of the material is produced, combined in all 
cases by a considerable improvement in tensile strength. In 
the case of some varieties of brass, for example, it is claimed 
that the tensile strength is increased by about 117 per cent. 


THE HEYLAND CASCADE SINGLE-PHASE RAILWAY SYSTEM 
лч Ву Н. M. Hobart 


Т а recent meeting of the Society of German Elec- 

trieians a most important Paper was read by 
Mr. Heyland. In the first half of this Paper, Heyland 
sets forth his views with regard to the prospects of 
single-phase commutator motors, and arrives at the 
conelusion that their defects are too grave to permit of 
their thoroughly successful application to important 
railway projects. In the second half of his Paper 
Heyland describes a new system which he calls the 
““ extended cascade single-phase railway system.” In 
this system, induction motors without commutators 
are employed, and a number of exceedingly important 
advantages are thereby secured. 


I. GENERAL CONSIDERATIONS RELATING TO ALTERNATING 
CURRENT COMMUTATOR MOTORS. 


In entering upon the discussion of the subject, Hey- 
land sets forth that the efforts to develop a successful 
single-phase railway motor have up to the present been 
chiefly devoted to two types, the series motor and the 
compensated repulsion motor. Substantially equal re- 
sults have, up to the present, been obtained with these 
two types, although there has recently been a great 
deal of discussion as to which of them is the more 
perfect machine. Each of the two types of motor 
appears to have a number of minor advantages not 
possessed by the other, and for this reason sometimes 
the one, and sometimes the other, will be the more 
appropriate machine according to the details of the 
particular purpose in view. 

The chief conclusion to be drawn from the experi- 


ences obtained in the development of these two types 
of motors, appears to be that the possibilities of the 
single-phase commutator motor are now practically ex- 
hausted, and that the degree of success attainable with 
this machine may fairly be judged from a consideration 
of it as now developed. With a view to ameliorating 
the unsatisfactory commutating conditions at starting, 
the commutator in both of these types is nowadays 
so liberally proportioned that in neither type is there 
any difficulty as regards commutation during normal 
running. The weak point, however, of all single-phase 
commutator motors relates (as has been recently em- 
phasised by Latour, in a Paper read before the Société 
Internationale des Electriciens on February 6th, 1907) 
to the commutating conditions during starting. It is 
a theoretical and practical impossibility to suppress the 
short-circuit voltage which at starting and at low speeds 
is induced by transformer action in the coils under the 
brushes. ‘Were it only a question of obtaining, at 
normal speed, as favourable commutating conditions as 
are customary with continuous-current railway motors, 
it would not be necessary that the commutator should 
be any larger than for the case of such a machine. 
But the exacting conditions attending the starting of 
the single-phase commutator motor necessitate the em- 
ployment of a very large number of segments, of narrow 
brushes, and of low terminal voltage, and the net 
result of these factors is to require the provision of the 
abnormally large commutator now admitted to be neces- 
sary in the single-phase railway motor. 

The necessity of employing a low voltage together 
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with the large wattless current which these motors 
require at starting have the further consequence that 
for large outputs the controllers and conducting sys- 
tem generally require to be proportioned for very heav y 
eurrents. Furthermore, the weight of the electrical 
equipment is increased by the weight of the trans- 
formers whieh must be proportioned for the total motor 
capacity, and in general, the electrical equipment falls 
short of having that simplicity which is attainable with 
continuous current, as also in pure polyphase current 
practice. It is, furthermore, still a question whether 
in the development of these low-voltage motors for very 
large capacities, further grave difficulties will not be 
met which will make the system quite unsuitable for 
heavy main-line railway service. 

(a) The Series Motor.—While the development of 
this motor is a highly laudable accomplishment, the re- 
sult falls far short of the ideal. This has been empha- 
sised by nobody more emphatically than by Lamme, 
its inventor. Endeavours to arrive at a more satisfac- 
tory solution were not wanting, and these endeavours 
were at first chiefly direeted upon the alternative type, 
the compensated repulsion motor. 

(b) The Compensated Repulsion Motor.—Whereas 
the series motor is characterised by extreme and also 
crude simplicity, there are incorporated in the com- 
pensated repulsion motor certain principles of consider- 
able refinement, to the results of the use of which great 
hopes were attached. It was expected that in this 
motor would be united the good properties of the in- 
duction motor for running at normal speed. and of the 
commutator motor for starting. Whereas it had early 
been recognised that better satisfaction could be ob- 
tained with the series motor when operated from cir- 
cuits of very low periodicity, the essential features of 
the compensated repulsion motor were such as to 
permit of employing higher and more normal periodici- 
ties. It was, furthermore, the original expectation that 
the stator could be wound directly for the high-tension 
line voltage, thus dispensing with the main transformer, 
and thereby considerably decreasing the weight of the 
electrical equipment. It was even maintained that the 
principles involved in this motor were such as to permit 
of satisfactory commutating conditions with a much 
smaller commutator than is required for the series 
motor, in spite of the additional sets of brushes 

(с) Com parison between the Two Motors and the 
Continuous Current Motor.—Experience with the 
two types has shown that the electro-magnetic 
material in an alternating-current motor must be 
at least 50 per cent. greater in amount than for a 
continuous-current motor of equal output. When in 
addition the far larger commutator of the single-phase 
motor is taken into account, the disparity in weight 
between the single-phase motor and the continuous- 
current motor is still greater. 

Analysing with considerable care the conditions ob- 
taining in ‘the operation of the two types of motor, 
Hevland comes to the conclusion that owing to the 
severe starting conditions the compensated repulsion 
motor should have an even larger commutator than is 
necessary for the series motor. He further finds that 
during starting and at low speeds, the соге losses in 
the series motor are usually less than in the compen- 
sated repulsion motor. but since. owing to the lower 
periodicity preferably used with the series motor, the 
transformer losses are larger, it may be taken that as 
regards the total losses both systems of motors are on 
an equality. 

It was formerly thought that at normal speed the 
compensated repulsion motor would show better com- 
mutating results than the series motor, but the highly 
ingenious auxiliary winding! connections which have 
recently been employed by Richter, Be |hn- Eschenberg, 
and Latour have so satisfactorily overcome any dis- 
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advantages which the series motor had in this respect, 
that the two motors may both be considered as equally 
satisfactory with regard to commutation when running 
at normal speed; in fact, the commutator must, in 
both types, be so liberally proportioned on account of 
the starting difficulties, that the question of satisfac- 
tory commutation during normal running, calls for no 
further concern. 

Heyland does not consider that the compensated 
repulsion motor has so great an advantage in its 
superior phase relations during normal running. Rather 
he is of opinion that a far more important achievement 
would be'the compensation of the phase displacement 
during starting and acceleration. In this respect both 
tv pes of motors must be considered as at present exceed- 
ingly defective, and this is the more unfortunate owing 
to the predominating intluence of the conditions during 
this portion of the operation of trains. The single ap- 
preciable advantage possessed by the compensated. re- 
pulsion motor over the series motor is that under other- 
wise equal conditions, i.e., for equal numbers of poles 
and equal speeds, & considerably higher periodicity may 
be used with the former type, and this permits of the 
employment of less heavy transformers. On the other 
hand, the advocates of the series motor adduce pre- 
cisely the consideration of low periodicity as an advan- 
tage, and in this they are to a certain extent right. for 
the commutation at starting, which, as already stated, 
is the weakest point of all single-phase commutator 
motors, is distinctly improved by the use of low periodi- 
cities, 

These various defects are, Heyland states, natural 
necessities in both these types of single-phase commu- 
tator motor. Both motors represent the highest level 
as vet attained in the way of a practical solution of the 
application of the single-phase motor to railway elec- 
trification. The ideal solution, especially fcr heavy 
main-line service, is not to be found in either of these 
tvpes of motors. In the first place, the motors will 
always have the character of low-voltage motors. and 
secondly of very imperfect low-voltage motors, for the 
starting conditions are such that it cannot be expected 
that the commutation at starting, and when run- 
ning at low speed, will be materially improved, as no 
other means of ameliorating these conditions than those 
Which have already been applied would appear to be 
avallable. 

The conditions which both motors under equal cir- 
cumstances fulfil are condensed in the following sum- 
пагу: 


1. Size and cost of motors: Approximately 150 per cent. of 
continuous-current motors of equal output, and, when the com- 
mutator is taken into consideration, still meve 

a. In the series motor the size of the commutator is somewhat 
less excessive. 

b. In the compensated repulsion motor it is relatively larger. 

11. Size of transformer: Equal total output of the motors :-- 

a. With the series motor relatively somewhat greater. 

b. With the compensated repulsion motor relatively somewhat 


smaller. 


111. Regulation: Speed regulation by controller: Controller 
larger than in the contiuuous-current. system, and, for relatively 
heavier currents, otherwise practically on an equality. 

IV. Current during normal running: Phase displacement of 
the current low or completely compensated. 

V. Starting current: Phase displacement of the current high, 
almost pure wattless current. 


Thus it appears that in nene of these points has the 
compensated repulsion motcr achieved any appreciable 
advantage over the series motor, and taken all in all, 
the conditions in the case of both motors, from the prac- 
tical point of view. are about equal. By means of the 
compensated repulsion motor, certain improvements of 
practically minor significance are attained, which are 
not attained with the Series motor, but on the other 
hand, at the sacrifice of some other properties of equally 
minor importance of the series motor. 
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Il. PROSPECTS FROM THE PURE THEORETICAL STAND- 
POINT. 


The ideal solution would obviously be obtained by a 
system permitting of leading the high-tension single- 
phase current direct to the motors without the em- 
ployment of any transformers. The system should 
make use of normal motors, preferably without any 
commutator. The system should provide compensa- 
tion of the phase displacement of the current, not only 
during normal running but also at starting. 

This last’ point is of much more importance than is 
sometimes admitted; indeed, it has been said that the 
wattless current during starting 1s no great defect, since 
it can be offset by over compensating motors which will 
be simultaneously running at normal speed. Heylan«l 
is of opinion that this point of view is incorrect, since 
the greater the amount of compensation for normal 
running the worse, in certain respects, is the perform- 
ance of the motor at starting. Heyland would be of 
opinion that a considerable amount of phase displace- 
ment could be permitted at normal running, if only it 


were thereby possible to compensate the phase dis. 


placement during the much more important starting 
period. 

These various aims cannot be attained with single- 
phase commutator motors, and in all cases where higher 
and more severe conditions are to be met, such as will 
certainly be the case in heavy main-line railway work, 
means must be found to dispense with the use of the 
commutator. 


Ill. EXTENDED CASCADE SINGLE-PHASE RAILWAY 
SYSTEM. 


Heyland then proceeds:to show that by means of the 
ordinary single-phase induction motor with slip-ring 
rotor and without any commutator, starting torques 
may be generated several times in excess of the torque 
required of the motor in normal service, and which. 
furthertuore, are far in excess of the starting torques 
which are attainable with a commutator motor of equal 
‘size. The method involves connecting in parallel to 
the rotor circuit of the motor, an excited motor running 
light. The arrangement offers special advantages when 
used in connection with caseade connected motors. In 
this ease the light-running auxiliary motor is connected 
between the primary and secondary cascade motors. 
Heyland applies to this arrangement the term '' Ex- 
tended Cascade Single-phase Railway System.” 

As is well known, the pure cascade system, even 
when applied to polyphase railways, has in certain re- 
spects not fulfilled the expectations originally enter- 
tained. This is largely in consequence of the great 
magnetic leakage in the motors, which is inherent to 
simple cascade operation, and which impairs the torque 
and overload capacity of the motors during starting. 
The pure cascade control has no useful field of appli- 
cation for single-phase current, since from the ordinary 
single-phase induction motor no appreciable amount of 
starting torque can be obtained. 

The entire aspect of affairs is, however, altered when 
there is added to the ordinary cascade system a light- 
running auxiliary motor. Let us first consider a sinple 
'ascade system comprising two polyphase motors, and 
let there be connected between the two motors a light- 
running, excited motor. This motor will suffice to re- 
move the influence of the leakage in the primary motor, 
to compensate the phase displacement. to provide the 
field excitation from the rotor, and affords means for 
bringing up the torque to any required amount. When 
the main primary motor is a sinele-phase motor, the 
adoption of this plan exercises an interesting and unique 
influence, for the light-running motor gencrates in the 
secondarv armature of the primary motor an adjustable 
starting field displaced 90° from the main winding in 
away quite analogous te that in which. in the ease of 
the compensated repulsion {уре of commutator motor, 


the exciting current is supplied to the rotor through 
the excitation brushes. ‘Furthermore, the light-run- 
ning motor supplies to the secondary motor an adjust- 
able polyphase field, so that it starts as & polyphase 
motor with the high specifie torque inherent to that 
type. 
With this arrangement the primary motor may be 
connected directly to the supply circuit, and thus the 
transformer can be dispensed with.“ The primary motor 
thus fills at the same time the róle of a motor, and of 
a transformer for the: secondary motor. The entire 
motor equipment is, it is true, increased to the extent 
of the light-running auxiliary’ motor. It is, however, 
apparent that this small auxiliary motor is thoroughly 
justified, and that the total weight of the main motors 
together with the auxiliary motor will not be greater 
than two single-phase commutator motors of equal 
output. The weight and the space required by the 
driving motors alone amounts to roughly some two- 
thirds or less of that of equivalent single-phase commu 
tator motors, and the auxiliary motor corresponds 
roughly to a machine of some half the output of the 
main motors. Тһе motors are standard machines, so 
that, quite aside from dispensing with the transformers, 
the size and price of the main motors, plus the auxi- 
liary motor, is at the most not greater than, and would 
generally be much lower and cheaper than, vould 
correspond in the single-phase commutator motor 
system to the weight and price of the motors alone, 
not to speak of the weight and price of the trans- 
formers and other auxiliary apparatus required in the 
ordinary single-phase commutator equipment. and 
which this system renders superfluous. 

(a) System with Ficld Adjustment.—The most ob- 
vious plan is that represented in Fig. 1, in which A is 
the primary single-phase induction motor connected 
directly to the single-phase supply а b; B, the second- 
ary induction motor, and C the light-running auxiliary 


a 
b 


Fic. 1l. 


motor connected between 4 and B. Starting is effected 
by means of the resistance, R, which, during normal 
running and at higher speeds, ean be switehed over 
directly upon the rotor of the prumary motor. 

Let us next consider the field regulating reaction 
exerted by the light-running auxiliary motor upon the 
primary motor. We may for the moment imagine the 
secondary motor, B, to be absent, in which case the 
slip-rings of the primary motor are connected directly 
to the starting resistance, R. The excitation current, 
which. in the case of the compensated repulsion type of 
commutator motor, would be supplied through the 
brushes and eommutator, is, in the case before us, 
automatically supplied frem the auxiliary motor to the 
rotor by means of the slip-rings. Since with this ar- 
rangement magnetic leakage is not disadvantageous, 
the primary motor may be direetly wound for high 


53? ELECTRICAL ENGINEERING 


voltage, and no transformer is necessary; thus a great 
advantage is gained over the compensated repulsion 
type of single-phase commutator motor which if wound 
for high voltage with a view to dispensing with the 
transformer would have such considerable magnetic 
leakage as to greatly impair its performance. Whereas 
in the single-phase commutator motor, commutating 
considerations control the design at every point, in the 
case before us, these considerations not being encoun- 
tered, a much more economical electromagnetic design 
becomes practicable: The auxiliary motor, C, operates 
at its maximum speed when the motor, A, is at rest, 
and decreases in speed with increasing speed of A; thus, 
during starting, a considerable proportion of the rotat- 
ing energy of C is reconverted into electrical energy in 
the main motor system. When the main motors are 
being braked, on the contrary, the auxiliary motor in- 
creases in speed, and by the time the main motors 
have come to rest the auxiliary motor is running at 
its full speed, and = retains, stored up in it, a 
considerable amount of the energy released by 
the main motors in stopping. The auxiliary motor 
is thus simultaneously в reservoir of mechanical 
energy. The auxiliary motor may be designed 
of relatively small proportions, since only during 
the starting period is it called upon to deliver its 
maximum output. The described effect could be still 
more intensely utilised by substituting for the auxili- 
ary motor an alternating-current continuous current 
transformer, and replacing the secondary motor by a 
eontinuous current motor. This is illustrated in 
Fig. 2. C, in Fig. 2, is a simple rotary converter; Bisa 
continuous current motor, and the starting is effected 
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by means of the starting resistance, R. As an alterna- 
tive, C could be a motor generator, that is to say, a 
polyphase motor, direct connected with a continuous 
current dynamo with independent excitation. By sepa- 
rate regulation of the excitation of the dynamo and of 
the secondary motor the starting and also the regula- 
tion of the speed may be effected by control of the 
excitation. The inefficient starting resistance may 
thus be dispensec with, and if a shunt motor is em- 
ploved as secondary motor, electrical braking, such as 
the return of current to the supply system, may be 
effected. 

With further allusion to the emplovment of the 
stored up energy of the auxiliary motor, Heyland points 
out that it constitutes an appreciable resource during 
starting, and permits of materially redueing the weight 
of the main motors. The auxiliary motor is preferably 
a very high-speed machine in the interests of permitting 
of storing up a maximum of energy, and of decreasing 
its welght and eost. In Fig. 1 the auxiliary motor is, 
for the sake of clearness, shown asa synchronous motor, 
and must be started up prior to throwing the main 
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motor in circuit. In order, however, to avoid the neces- 
sity for special starting arrangements, it is better to 
employ an asynchronous motor, and preferably of the 
excited type. Hevland is of opinion that as auxiliary 
motor an asynchronous alternating current corninu- 
tator motor of the Górges type should be employed. 
The current led to it from the secondary rotor of the 
primary motor is a low voltage current, and the rotor 
voltage of the primary motor may be reudily chosen 
of any preferred value as it is entirely independent of 
the supply voltage. The auxiliary motor needs to be 
started up but once, and then remains running syn- 
chronously with the periodicity of the current supplied 
to it. Thus it is constantly running under the cendi- 
tions most favourable to commutator motors, and has 
also the udvantage of being self-exciting. 

The possibility which the system described affords 
for compensating for phase displacement makes it quite 
possible to use more than two motors in casvade con- 
nection, as also to employ motors in which the numbers 
of poles are changed with a view to obtaining variety 
of speeds. АЦ these arrangements, when used with- 
out this system, have the grave disadvantages of ab- 
normal magnetic leakage with consequently very in- 
ferior power factor and unsatisfactory starting. These 
defects are overcome by the present system, in which 
the phase displacement during starting is also com- 
pensauted. 

(b) Conclusions.—From the electrical standpoint the 
described arrangements offer the advantage that the 
starting current is an energy current, and. for a given 
starting torque, the starting current will be but a small 
fraction of that required in single-phase commutator 
motors. The starting current is a pure energy current 
and permits of making use of all the electrical energy 
during starting without using any starting resistances. 
The efficiency is very high at ali loads, and the losses 
relate exelusiv elv to those in the motors themselves, 
since no transformers are employed. In main line rail- 
way working the efhcieney would be far superior to 
that obtained with commutator motors, since not only 
are the main motors of the simple induction type, and’ 
consequently of high efticieney, but the transformer 
losses and the commutator losses inherent to the single- 
phase railway system are eliminated. 

From the economie standpoint the system offers the 
advantage, firstly, that the heavy and expensive trans- 
former is no longer needed: secondly, that the connec- 
tions are'much simpler and cheaper, and, finally. that 
the main motors are simple induction motors with slip- 
rings, which may be exceedingly light and cheap. Hey- 
land estimates that, at the verv outside. the main 
motors will have only two-thirds of the weight and cost 
of the corresponding single-phase commutator motors, 
and he expresses the opinion that a very much greater 
gain will be demonstrated. The auxiliary motor must 
have some such output as the secondary motor, but it 
may be much lighter and cheaper since it may with 
advantage be run at a very high speed. Taking the 
auxiliary motor at an outside estimate of one-third of 
the total weight and cost of all three motors together, 
the result is arrived at that the two motors, plus the 
auylliary motor, will have the same we ight and cost 
as two eommutator motors of equal output. 

Bringing these considerations together, the following 
results are seen to have been obtained :-— 

l. Pure induction motor operation with very small phase dis- 
placement, or with compensation of the phase displacement. 

2. In starting, all the advantages of field regulation as in pure 
continuous current operation. 

5. Weight and price of the total motor equipment (two motors 
plus auxiliary motor), at least as low as for single-phase commu- 
tator motors. Space required by the main motors materially 
decreased. 

4. Avoidance of transformers and simplification of control. 

9. The starting current is a pure energy current. Current 


consumption during starting is but a fraction of that required 
with single-phase commutator motors. 
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A NEW TRAMWAY BRAKE . 


R. HAMILTON, the General Manager cf the 

Leeds Corporation Tramways, has had a car fitted 
with a brake which presents a new combination, and 
is said to have given excellent results under severe 
trials. The brake is the invention of a young official 
of the Leeds Tramway Department, and has been con- 
structed in the departmental workshops. 

It is a track brake, having a combination of mag- 
netised and non-magnetised shoes on blocks, which 
may be applied either by hand or electric power. Each 
magnetised shoe is mechanically connected or linked 
to two auxiliary blocks in such a way that the drag 
on the former applies the latter to the rail table with 
a pressure proportional to the drag. The difference 
between this and the well-known Westinghouse mag- 
netic brake is that whereas the latter applies the wheel 
brakes by its drag, the Leeds type applies other track 
brakes. ‘The magnetised shoes may also be applied 
to the rail by mechanical pressure, applied through a 
hand-operated brake staff, so that inthe event of failure 
of the magnetising current the driver has control. 
The usual method of application is through the brake 
notches on the controller, and there is an auxiliary 
switch by which trolley current may be supplied to the 
brake magnets. The trial car has no wheel brakes. 
Mr. Hamilton, seeing in how many cases the skidding 
of wheels has paralysed the magnetic brakes and 
otherwise caused accidents, has taken the bull by the 
horns, and left out the wheel brakes. The driver has, 
therefore, the usual hand wheel or lever, which puts 
on the track brakes mechanically with less power than 
when they are magnetised, and two ways of applying 
them electrically. The consent of the Board of Trade 
had to be obtained to dispensing with the wheel brakes, 
and this was given after an inspection by Colonel 
Yorke. We understand that some remarkable stops 
have been made in tests on a gradient of 1 in 8'4, and 
that the results will shortly be available for publieation. 
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CATALOGUES AND PAMPHLETS RECEIVED 


DRY CELLS.—The Electrical Power Storage Co., Ltd., have 
sent us two leaflets describing the '' E.C.C." and ‘‘ Extra-Sec’”’ 
types of dry battery. We are informed that the arrangement 
whereby the above cells were sold exclusively by the General 
Electric Co., Ltd., is terminated, and all sizes can now be 
obtained from this company, the sole manufacturers, 

ELECTRIC RADIATORS.—Appropriately with the possi- 
bility of the approach of cold weather the Dowsing Radiant 
Heat Co., Ltd., have issued a new catalogue of their well-known 
luminous electric radiators, a branch of work in which they 
may claim to have been among the pioneers. "The advantages of 
electric heating are put forward, and a large number of patterns 
of the lamp type of heater are illustrated and described, in 
addition to a form of non-luminous hot air or convector heater. 
A new patent heater lamp-holder has been introduced, in which 
the spring buffers of the ordinary lamp-holders are replaced in 
the new holder by fixed pins, which pass into metal sleeves or 
sockets let into the cap of the lamp, thus securing an all-round 
metallic contact of about one-quarter square inch. A number 
of cheaper types of artistic design are listed on a separate sheet. 
These are principally of the four-lamp size, taking one unit per 
hour altogether, which is stated to be amply sufficient for a 
room 12 ft. sqvare at ordinary height. 

FLAME ARC LAMPS.—A new leaflet from G. Braulik deals 
with the latest improved type of *''Eclipse" standard intense 
flame are lamp brought out for the forthcoming season. Both 
alternating and continuous-current lamps are included, for 6, 
: 8, 10, and 12 rr peres each for three different hours of burning, 
for running sinely on 60 volts or in series with 50-55 volts per 
lamp, and capable of running in series with ordinary enclosed or 
SEES ДА differential lamps. A full line of accessories is also 
Isted. 

PORTABLE DRILLING MACHINES.—The Light Electric 
Motor Co., of Ilford, have issued a new catalogue of portable 
electric drilling machines with direct coupled, in various sizes 
ranging from a maximum diameter of hole of 14 in. down to 
fz in. A full description of these compact little machines is 
given in our account of the Engineering and Machinery Exhibi- 
tion in the current number. 
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. А NEW CONDUIT WIRING SYSTEM 


HE Sun Electrical Co., Ltd., of 118 and 120 Charing 

Cross Road, W.C., are introducipg a new conduit system 
for house wiring. The tubes, instead of being of enamelled steel, 
are of tinned brass, and it is the outcome of a specification by the 
consulting engineers, Messrs. Handcock & Dykes, which has been 
worked to for about ten vears. One advantage of the use of 
this material is that the outside dimensions of the tubes, sockets, 
and fittings are considerably reduced, so that the amount of 
"cutting away °’ in the building is kept down, and a still greater 
advantage is that the metallic continuity of the conduit system 


Insulating Bush for 
Switch. 


` Flush Cover with Ring to take 
Switch Plate. 


Adjustment Ring. Switch Base bos. 


Fic. 1.—Vaniovs Parts or FLusu Switcu Box. 


Fic. 2.—CkiriNG Rose. . 


Fic. 3.—SECTION SHOWING FLvsu CEILING Rose Box IN Position, 
COMPLETE WiTH CEILING Rose AND FLUSH PLATE. 


is absolutely certain, as the joints are all soldered. It is also 
claimed that the comparatively thin metal conducts the heat so 
quickly to the interior of the tube that condensation is avoided. 

The tubes are tinned inside and out, and are joined together 
by short couplings of tube just large enough to slip over the 
ends. The joint is completed by soldering, or—if the conduit 
need not be absolutely watertight—by heating with a blow-lamp. 
All the fitiings (elbows, draw-in boxes, &c.) are made up of 
tinned brass stampings, and one standard size and shape of box 
can be employed for drawing-in boxes, or for boxes for switches, 
wall-sockets, or ceiling roses. Inside the box is an adjustment 
ring, which is particularly useful in the case of flush fittings, 
enabling the fitting to be brought exactly flush with the surface 
when the plasterer has exceeded the estimated depth to which he 
should cover. Fig. 1 shows a base box (which, as we have said, 
is suitable for any fitting) and the various parts which fit into 
it. Fig. 2 shows a ceiling rose, which fits into the box between 
the adiustment ring and the flush cover; and Fig. 3 is a sec- 
tional view showing a flush ceiling rose fitted in position and 
embedded in the: plaster. 

Another novelty is a ‘‘ plasterer's cap," which is a cast-iron cap 
screwed to fit with the base boxes and to prctect their fittings 
while plastering and papering is being carried out. The cap is 
large enough to take a switch under it if desired, 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


fe is a well-known fact іп electrochemical reduction that 
certain electrodes exert a much more powertul reducing 
ertect than others. bor example, lead and mercury cathode will 
cause the reduction of substances to take place which cannot 
be reduced by cathodes of other metals. It is usual, therefore, 
to refer to the hydiogen being given off from certain surfaces 
with a higher potential than trom other surfaces, and we thus 
have the term over-potential. But what actually constitutes 
over-potential or super-tension is rather a ditticult question to 
answer. One hypothesis is that the gas is given off at a greater 
pressure, and therefore contains more energy, the pressure of 
a small rise in voltage being calculated in many thousands of 
atmospheres. In the Zeitschrift fur Elektrocheinié ot Septem- 
ber 20th, Felix Kautler postulates that the super-tension is due 
to a local heating of the electrode, and has carried out experi- 
ments which if not actually proving his hypothesis, at any rate 
make out a very good case. Ey careful calorimetric measure- 
ments, he shows that the heat produced at the suriace of a lead 
electrode is greater than that produced at the surface of one 
of platinum. But as a reducing agent, lead has a higher super- 
tension than platinum. Now a lead electrode will reduce certain 
organic compounds upon which platinum has no action. For 
example, benzophenone is reduced. to the corresp: nding alcohol 
by lead, but not by platinum.  Kautler finds, however, that by 
heating. the platinum electrode, he is able to get quite as 
thorough a reduction as with the lead electrod; cther experi- 
ments are also described, but as they all deal with organic 
substances, and the results are the same, we will not describe 
them here. He finally comes to the conclusion that (1) super- 
tension 15 caused by local heating of the electrode, and theretore 
the energy of the hydrogen is ‘due to temperature. (2) With 
decrease of temperature the super-tension becomes less. It is, 
theretore, not necessary to consider that the reducing effect is 
caused by the high pressure at which the hydrogen comes oft 
from the electrode surface. 

An interesting and suggestive article upon the ‘ passivifving, 
passivity, and actifying of iron," bv Mr. Н. L. Heathcote, 
appears in the Journal of the Nociety of Chemical Industry of 
August 3lst. The phenomenon of n Ну of metals is not 
very well ша ора but it probably has something to do with 
the potential condition of the metal. bron, 
be caused to assume the passive condition, 
or electrical means. 


for example, can 
either by chemical 
Thus, by placing iron in a certain strength 
of nitric acid, it becomes passive, that is, loses its chemical 
activity. For example, ordinary active iron, when placed in 
a solution of silver nitrate, will go into solution, and silver will 
be deposited. out. On the cther hand, поп which has been 
rendered passive will not go into solution, and silver is there- 
fore not devosited out. It is found that solutions which contain 
an oxidising agent will generally cause the iron to become pas- 
slve, and incid entally will prevent rusting. 

But iron can also be made passive by electrolytic means. For 
example, Mr. Heathcote found that by making the iron an 
anode in a solution of sulphuri: acid, it rapidly became passive. 
The experiment was carried out as follows :— 

"wo Iron electrodes, having each an area of 0:5 sq. cm., were 
Immersed in 16 per cent. sulphuric acd, and connected їп series 
with an ammeter and a therm:pile (the E. M.F. of which could 
be increased to 2:5 volts by increments 0°05 volt). The iron 
anode at first dissolves rapidiv, and then almost ceases to evolve 
gas. The process of passivification can be deduced from the 
ammeter readings. When the needle is on the rising point of 
the curve it dissolves slowly, showing much the sin.e action 
as when iron is placed in nitric acid. It was never found pos- 
sible to passivify iron electrolytically in 16 per cent. sulphuric 
acid if the apnlied E.M.F. was less than 0:5 volt. The C.D. 
must be above a certain value for passivity to ensue, and this 
probably eccounts for Schonben’s cbservation that smooth rods 
become passive more readily than reugh cnes. A rod which 
was beiny violently attacked by nitric acid of sp. gr. 1 22, became 
passive when the applied E.M.F. was 10 volts, the current 
density being 0°75 amp. per sq. cm. 

The author concludes that the passive state of iron, whether 
caused by what we term purely chemical methods or by elec- 
trolytic currents, is really an electrolytic phenomena. Passi- 
vifving being always electrolytic, when no external current is 
emploved, then current 15 generated from one part of the surface 
to another. 

When irzn is placed in a solution some of the metal passes 
into solution, forming ferrous ions. Now the solution pressure 
of the iron will not be the same at all parts of the surface, e.4., 
the average round a convex apex will very likely be greater than 
round a concave hellow, As a consequence, local currents wili 
arise, and if the solution is able to act as а depolariser at the 
'athode of the local current, then the current may persist. until 
it causes the iron at the local anode to become passive. In such 
a manner a number of very small lccal cathcde areas might be 
associated in the passivification of a much larger area of anode. 

It seems only possible to explain the actual cause of passivity 
by presuming a layer of magnetic oxide to be formed. The ion 
Н ead the ion OH cen be liberated even from aqueous solutions 


of salts which contain no oxygenated anions, and the results go 
to show that it is the ion OH which causes passivity. In this 
connection it is interesting to notice that Dr. Cushman. in a 
Paper published in Alectrochemical and Metallurgical Industry 
of September, recommends that to prevent rusting. steel and iron 
structures should be painted over with a solution of chromic 
acid. But unfortunately oxidising agents such as chromic acid 
have only a temporary effect. Dr. Cushman's other suggestion 
seems more to the point, and it is that greater care should be 
taken in the purification of steel, so that it may be ‘as tree as 
possible from certain impurities, such as manganese, and so 
homogeneous as nct to retain localised positive and negative 
nodes for a long time without a chhnee.’? The rusting of iron 
and the passivity of iron тау theretore both be attiibuted to 
local electiolvtic action. One of the chief things we have to find 
out, however, is, how these local actions actually take place. If 
the iron can be kept passive it wont rust, but if it once com- 
mences to rust it won't. become passive. 

A great deal of interest has recently been taken in the extrac- 
tion of nitrcgen from the atmosphere bv electrolytic means, and 
from a report in Zhe Times of last week we notice that the 
Government of Bavaria has granted a concession to the Cvanid- 
Gesellschaft of Berlin, which is a branch. ct the Siemens- 
Schuckert firm, to utilise the water power of Alz river at Trost- 
berg. About 15.000 h.p. can be obtained from this source. 
‘The process to be used is that of Prof. Frank, of the Technische 
Hochschule at. Charlottenburg, in which calcium carbide is con- 
verted into calcium. cyanamide, the cyanamide being employed 
asa fertiliser. The seme company are already engaged in build- 
ing a similar works near Promberg, in the province of Pcsen, 
where they are developing 2.CCO h.p. A project of still greater 
importance is that of the Badische Anilin und Soda-Fabrik, by 
which it is intended to extract nitrogen trom the air in a manner 
similar to that employed in Norway. "The chief feature ot the 
undertaking is the damming of the Alz at a point lower than the 
project just referred to, and diverting the water into the 
Salzach. "this will give a large fall, and make the power station 
the largest in Germany. The Mannheim Company are meting 
with considerable ditticulties, owing to the peasants asking a 
very high price for their land. The Bavarian Government are 
also hesitating whether to grant a charter, in view of the plaas 
clrezdy mentioned. 


FAILURE OF THE NEW YORK DESTRUCTOR 
LIGHTING PLANT 


T will be remembered that some years ago the Department 

of Water Supply, Gas and Electricity in New York City laid 
down an exoerimental destructor plant close beside the Williams- 
burg Bridge over the Fast River, and that the electrical energy 
from this plant was used for the lighting of that bridge. After 
about two vears` use the plant has been abandoned, and a supply 
of electricity for lighting the bridge obtained trom the local 
supply company. The Alecfrical W oild of New York gives the 
following histcry of the plant and its performance. 

The destructor station is at Tompkins and Delancey Streets. 
just beside the bridge, and was used by the Street Cleaning 
Department for destroying a portion of the city's rubbish, 
which heretofore was taken out to sea and dumped. The fuel 
was supplemented with coal at times for feeding boilers supply- 
ing steam to two 10C-kw. and one 50-kw. electric generating 
units, the energy from which was used to supply the Willianns- 
burg Bridge. It was estimated at the time that the plant 
would save the city about $10.000 yearly. 

The generators supplied 180 arc lamps, 767 incandescent 
lamps, three electric motors, and 20 electric heaters. The tol- 
lowing data on the plant for the year 1906, during which time 
it тау be said to have been operating under its best conditions, 
having passed the experimental stage, will doubtless be ot 
interest :— 


$ 

Cest of incinerator, buildings, equipment and boilers 62.092 
Cost of generating plant, wires, lamps, «е. 60.255 
Cost of operating incinerator, including repairs, 

supplies, coal, and interest at 4 per cent. 45.022 
Cost of operating eleetrie plant, including de precia- 

tion at 5 per cent. and interest at 4 per cent. 31.418 
Actual saving to the Street Cleaning Department as 

compared to the cost of final disposition 8.052 
"Actual cost to the Street Cleaning Department to 

effect the above saving 56.969 
Estimated cost of running the lighting plant with 

coal as fuel ae m КРТ n v^ .. 57.252 


It will be noted from the above figures that no charge is 
made for depreciation on the incineration plant, nor are any 
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charges made for administration, taxes, &c. We regret that 
we are unable to obtain the total kilowatt-hours of energy gen- 
erated so as to give the cost of energy per kw.-hour, as com- 
pared with the cost if supplied by a central station. The city's 
engineers, however, have been frank enough to admit that the 
plant was being operated at a loss and was unsatisfactory at all 
times as a Jighting plant for reasons given below. 


The incinerator has disposed of 39,647 loads of rubbish а 


vear. Each load consisted of approximately 74 yards of 
material; but this was reduced by picking and compressing to 
about 24 yards at the furnace. А large part of the difficulty 
encountered in the work of keeping up steam in the boilers was 
the accumulation of slag, which choked the flues and ran back 
on the grates. This slag was caused by glass, sand, &c., in the 
rubbish which escaped the pickers. Besides this, the quality of 
the fuel caused great variations in the heat obtainable, and the 
necessity of opening the large feed holes for putting large 
articles, such as sofas, barrels, boxes, &c., into the fire, caused 
contractions which ruined the incinerators. These are now 
practically fit for scrap; but the electrical equipment is in first- 
class condition, and does not represent a total loss. The building 
also may be utilised for some other purpose, or may be still 
retained by the Street Cleaning Department. 

Another condition which was inimical to economical opera- 
tion was the necessary rehandling of the rubbish. This came in 
during the day, and the lighting plant was run at night, so that 
in the meantime the rubbish had to be stored. In addition, the 
heavy lighting load came during the winter months, and the 
quantity of rubbish gathered in winter is not nearly so much as 
is gathered in summer. The plant, moreover, was being operated 
by the Street Cleaning Department, while the benefits е» 
derived by the Bridge Department. When the Street Cleaning 
Commissioner, in an endeavour to cut down expenses, aban- 
doned the plant, matters were brought to a head, and inasmuch 
as the bridge had to be lighted and the Bridge Department had 
no appropriation for that purpose, it fell to the lot of the 
Department of Water Supply, Gas and Electricity to supply the 
electricity, with the result that a contract was made with the 
New York Edison Co. at the company's regular rates. 

The Department of Street Cleaning claims that the plant was 
built by a former commissioner as an experiment and was never 
expected to furnish enough stéam to run the generating equip- 
ment to light the bridge. If it had been successful, however, 
and there had been no change of commissioners, a larger furnace 
installation would have been made so as to turnish suffi- 
cient steam to run the generating equipment. The Street Clean- 
ing Department could supply more rubbish than necessary, the 
plant only using about one-eighth of the rubbish gathered, and 
it would be folly to burn this unless some use were made of 
the heat. The experiment of lighting the bridge was the only 
means of utilising this heat, and after a two-year trial the 
experiment was found to be a failure. 


The New Australian Tariff.—Our attention has been called to 
an error which appeared in the first few copics of the new 
Australian customs tariff which reached this country. The 
duties on “Electrical and Gas Appliances " should be as 
folows:—(A) Electroliers; Gasaliers; Chandeliers; Pendants; 
Brackets; Switches; Controlling devices, n.e.i.; Radiators; and 
Zine tubing-—ad val.—General tariff, 25 per cent: "Tariff for 
goods the produce. or manufacture of the United. Kingdom, 
20 per cent. (B) N.E.I.—ad val.—General tariff, 175 per cent. : 
Tariff for U.K., 125 per cent. 


Wireless Telegraphy in the German Army.— According to The 
Globe correspondent in Berlin, the German Army authorities 
intend to carry out an important series of experiments in wire- 
less telegraphy at Metz and Strasburg, and at the six leading 
fortresses of Koenigsberg, Thorn, Dantzig, Posen, Cologne, and 
Mayence, between now and January next. Transportable appa- 
ratus for wireless telegraphy is now being fitted up at Metz 
and Strasburg, and an extremely powerful wireless telegraphy 
apparatus is being erected at headquarters, and also in the 
ы fort. This latter apparatus is to be ready next Novem- 

r. 


Exhibition at St. Petersburg.— L Electricien, of September 
28th, announces that in December, 1907, an international exhi- 
bition of lighting and heating apparatus will be opened for two 
months in St. Petersburg. The exhibition is being organised by 
the Russian Imperial Technical Society, and will comprise 
exhibits of lighting by gas, petrol, acetylene, petroleum, elec- 
tricitv, &c. ; and of all apparatus in conjunction therewith, such 
as meters, instruments, photometers, &c. Heating apparatus 
of all kinds and descriptions will also he exhibited. There will 
be special railway tariffs to St. Petersburg, and arrangements 
whereby any customs charges on exhibits will be returned in full 
upon the export of the latter. 


ELECTRICAL SCIENCE | 


British and American 


Inductance of a Straight Conductor.—The ideal antenna of 
wireless telegraphy is a long vertical metal cylinder of circular 
section, earthed below and insulated at the top. It is the in- 
ductance, radiating power, and other properties of such a con- 
ductor which are investigated in a paper by Ogura and Steinmetz 
in the Physical Review tor September. ‘lhe current in the con- 
ductor is supposed to be undamped and simple harmonic, and 
the analysis 1s pursued by means of direct application to tree 
space ої Ampere's and Neumann's formule. Ап interesting 
attempt is made to express the mutual inductance between two 
finite straight conductors at considerable distance from one 
another, the distance being supposed great compared with the 
length of the wires and with the wave-lenyth. Hence is ob- 
tained an expression for the E.M.F. generated in the receiving 
antenna. The principal feature of this expression is that the 
E.M.F. is inversely proportional to the square of the distance 
between the two antenne, and numerical results are worked out. 
For instance, taking the antenna as being each 200 ft. long and 
of radius 1 cm., and supposing the frequency 4х 10° per second, 
and the mean square current in the transmitter air-wire 1,000 
amperes, then at 10 miles the received E. M.F. appears to be 
0427 volt, at 200 miles 1°08 millivolts, and at the distance of 
an earth quadrant, 1:12 microvolts. The applicability of these 
calculations to wireless telegraphy, and even the applicability of 
the formule themselves, is, in view of the assumptions and 
omissions made in the course of the paper, of doubtful validity. 


Heat of Evaporation of Water.—In the same number of the 
Physical Review A. W. Smith describes a series of extremely 
careful measurements of the latent heat of evaporation of water 
between the temperatures of 10? C. and 409. Very few measure- 
ments have been made between these temperatures, though the 
physical constant is an important one. The plan of this investi- 
gation was to draw dried air through the water contained in a. 
calorimeter, thereby causing it to evaporate, and to supply the 
heat required for the evaporation by means of an electric current, 
Аз a fact, the heating current was kept constant, while the cur- 
rent of dried air was continually adjusted to the value required 
to maintain the reading of the thermometer constant. The 
amount of water evaporated during an experiment was deter- 
mined by absorbing it in sulphuric acid drying tubes, through 
which the air was made to pass. The electrical arrangements 
of the invesiigation are well considered, and appear to justify 
the author's claim to a high order of accuracy. The author's 
device for facilitating the maintenance of a current constant is 
worth noting. Не arranges that the three accumulators supply- 
ing the current which has to be kept constant are continually 
being charged by a current of about the same magnitude supplied 
by a larger battery working through a resistance; in other 
werds, the large battery with its resistance forms a circuit con- 
nected in parallel with the three cells supplying the main cur- 
rent. This arrangement is stated to be highly advantageous. 
The final corrected result of all the observations is the follow- 
ing formula for latent heat between 10° C. and 40° C. :— 


L 225025 — 243Т. 


Where T is temperature centigrade, and L is given in inter- 
national joules. 


The Victoria Falls Power Scheme.—Mr. Ralph D. Mershon, of 
New York, landed at Southampton on Saturday from South 
Africa, where, as one of the consulting engineers to the Victoria 
Falls Power Co., he has been paying a visit. At Johannesburg 
he had an opportunity of consulting with Sir Charles Metcalfe, 
DBait., also Consulting Engineer to the Company, and Mr, Arthur 
Wright, the Company's Engineer. After inspecting the existing 
installations on the Rand belonging to the Company, and settling 
with his colleagues the final plans for the erection of the new 
steam turbine electrical generating station of 24,000 horse-power 
capacity. Mr. Mershon procecded to the Victoria Falls, in order 
thoroughly to acquaint himself with local conditions there. It 
is reported that Mr. Mershon has expressed favourab'e views 
at an interview as to the ultimate accomplishment of the trans- 
mission of power from Victoria Falls to the Rand, but added 
that the immediate work which the Company had to concern 
itself with was the early provision of a further steam-driven 
electrical generating station on the Rand. At the moment, the 
Company with its two existing stations was quite unab!e to 
cope with the demand for power, and they had been compelled, 
in advance of the erection of the new station, to arrange for an 
extension of the existing station at Brakpan. With regard to 
the erection of the new 24,000 horse-power station, they were 
taking every possible means to expedite its completion. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 1s compiled by our own Editorial Staff and ts Strictly Copyright.) 


Specifications Published Sept. 26th 


A full list of these was published in our last issue. The following 
age abstracts of the more important specifications. | 

Names in brackets indicate communicators of inventions from 
- abroad. 


: 1906 Patents 


24.236, British Тномѕох-Носѕтох Co., Lrp. (Allgemeine 
Elektricitüts-Ges). ln the manufacture of metallic filaments for 


incandescent lamps, water gas is used as an inert or reducing. 


atmosphere in which to treat the filaments. Its advantages are 
bad thermal conductivity and cheapness. One claim, no figures. 

24,581, Marriws. Rail-sanding apparatus for tramway 
vehicles. The ordinary combination of a punch bolt which 
controls the valve opening from a sand box is used, but 
the punch bolt is so modified that, when a movable stop piece 
is swung clear by a movement of the foot, it can be depressed 
beyond its normal limit. This special stroke of the punch bolt 
serves to open a second valve from a second sand box, thus 
largely augmenting the supply of sand for emergency stop pur- 
poses. Seven claims, eighteen figures. 


1907 Patents 


5,203, KRiÉcER & COMPAGNIE PARISIENNE DES VOITURES ELEC- 
TRIQUES (Procédés Kriéger). Brush carriers for dynamo electric 
machines. ‘The commutator is constructed so as to present a 
wedge-sectioned disc at the outer end. Brushes are arranged to 
bear on both radial surfaces of this disc, and are held in a 

incers-like brush carrier, one spring serving to draw both 
brushes against opposite faces of the disc. Three claims, two 
figures. 

17,894, COMPAGNIE DE Construction ELECTRIQUE. Electricity 
meters. In meters of the induction type for single-phase cir- 
cuits, the phase displacement between the series and the shunt 
field flux is obtained by the use of two shunt coils connected in 
series, but wound in opposite directions on the limbs of an 
electro-magnet provided with four pole-pieces. The series wind- 
ing is disposed, partly on two of these pole-pieces and partly on 
a separate electro-magnet facing them. The resulting fluxes are 
practically 90° apart, and react upon an ordinary metal disc and 
cause it to rotate. One claim, four figures. - | 


Specifications Published To-day 
The following Patent paons will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Sooner 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 

17,204, Common. Friction clutches. 

18,490, Brrrish Тномѕох-Нооѕтох Co. (General Electric Со.). 
Systems of electric motor control. | 

19,9515, Serron-Jones (Decker Electrical. Manufacturing Со.) 
Plates and connectors for electric batteries. 

20,169, Haves & WarsoN. Apparatus for operating the points 
of tramways. 

20,182, Prevetre. Electric burglar alarm systems. 

20,226, Freunp. Reversing gear for motors. 

20,254, BroxAM (Goffin). Electric insulator stalks. 

20,294, Crawsnaw & AFFLECK. Electric incandescence lamps 
suitable for theatrical, decorative, and other purposes. 

20,404, OrssoN. Artificial gum or caoutchouc and methods of 
producing the same. 

20,464, British Тномѕох-Носѕтох Co. (General Electric Co.). 
Control of electric motors. 

20,515, Moratt. Friction brake actuating devices. 

21,510, Horktnson, Ногхіхѕох, & J. Норкіхѕох & Co. Stop 
valves. 

21,705, Fi1cH. Dynamos for ignition purposes on motor-cars. 

22.105, OrMANDY & Harvey. Frost, & Co.  Vulcanmsing. 

22,221, British Тномѕох-Носхтох Co. (General Electric Со.). 
Dynamo-electric machines. 

22.700, Cox. Interlocking mechanism for enclosed electrical 
switches with removable contact vlugs. 

22,709, DENNE. Machines or apparatus for forming screw 
threads on wire by rolling. 

22,808, LErrxEn. Electric heaters. 

25,011, Brirtsy Тномѕох-Носѕтох Со. (General Electric Co.). 
Devices for controlling electric circuits especially applic- 
able to the control of electric motors. 

23,107, British Тномѕох- Носѕтох Co. (General Electric Co.). 
Systems of electric distribution. 

25,563, British THomson-Hovstoxn Co. (General Electric Co.). 
Dvynamo-electric machines more especially applicable to 
the regulation of said machines 

25,686, British Тномхох-Носзтох Co. (General Electric Co.). 
Signal systems for railwavs and the like. 

25.742, VENNER & Griesnacn. Electrical time-switches. 

25,799, JAMES Proctor. Ltd.. & Procror. Coal or like elevators. 

24:320. Kanrrrz.  Feed-water heaters for boilers. 

24.981, Vox REDEN. Mercury air pump. 


24.995, KALLMANN. Starting devices for electric motors. 

25,289, Візок. Method of electrical regulation. 

25,722, TvLER. Seats tor tramcars, omnibuses, and other exposed 
places. 

29,729, Davipsox. Fan casings and the pedestal or bracket 
which carries the bearings for the fan wheel. 

25,770, Evecrric IGNr110N Co. & Hat. Tremblers of induction 
coils. 

26.244, HAssaLL. Internal flue fittings for boiler furnaces. 

28,922, BELL. Intercommunication telephones and switches 


therefor. 
28.975, CuEEKE & Sykes. Clutches. 
29,153, MaLLiNs. Rail-sanding apparatus for tramway, railway, 
and the like vehicles. 
29,406, Kent. Electric contact devices. 
1907 Patents 


28, Harrison. Caps for electric lamps of variable lumin- 


osity. 
90, Stone. Appliances for use in the attachment of belt 
fasteners. . 


725, NALDER & NALDER Bros. & THOMPSON. 
ing instruments. 
2,019, oe Electric door-contact for alarm bells and the 
1ке. 
2,596, Рвогт1юз. 


Electric measur- 


Centrifugal separators. 

2,753, STIEPEL. Coal-cutting machine. 

5,458, Bettke. Friction coupling. 

5,778, SirMens Bros. & Co. (Siemens Ф Halske Akt.-Ges.). 
Electrically-operated vibrating plate sounders. 

5,938, CONSORTIUM FÜR  ELEKTROCHEMISCHE INDUSTRIE Се. 
Manufacture of incandescent lamps with wolfram іпсап. 
descent bodies. 

4,095, MosHER. Steam boilers. 

4,292, ELECTRIC AND ORDNANCE ACCESSORIES Co., 
GARNER. Electric switches. 

4.540, Lause. Magnetic compasses. 

4.578, De BREMAECKER. Apparatus for controlling electric cur- 
rents. 

4.712, FESSENDEN. 

4,799, PoULsEN. 

5,551, PIERCE. 

5.999, WALTHER. 


Hatt & 


Signalling by electro-magnetic waves. 
Wireless telegraphy. 
Receiving apparatus for wireless telegraphy. 
Electric alarm thermometer. 
7,069, BERTANI. Safety mechanism for coupled street tramcars. 
7,603, KErGurEy. Smoke-consuming appliances for use in con- 
nection with steam-boiler furnaces. 
7,637, Lake (Parker Clark Electric Co.). 
descent electric lamps. 
10,518, LaNNiNG. Magnet boxes and armatures for magnets 
therein. 
13,278, Larsson. Electric circuit breaker. 
16,582, SIEMENS-SCHUCKERT WERKE Ges. Controlling switches 
for electric trains. | 


"The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 
1907 Patents 
18,480, Scumipr. Process for treating galvanic metal deposits. 
19,784, ALLGEMEINE ELEKTRICITATS-GEs. Switch mechanism for 
electrical signalling and like systems. 
19,794, GES. FUR DRAHTLOSE TELEGRAPHIE. Detectors for wireless 
telegraphy. 
19,891, Bovnpir. 
lines. 


19,976, DrsriNs. 


Filaments for incan- 


Automatic safety device for overhead electric 


Motors. 


Expiring Patents 

Tue following patents expire during the current week, after 
a life of fourteen. vears. 

18.555. October 3rd, 1893. WesrincHouse Brake Co. An 
addition to the ordinary Westinghouse air brake, which con- 
sists of a supplementary valve device wherein a slide valve 
controls the maximum pressure ordinarily allowable in the 
brake cylinder. When an emergency stop is desired this valve 
effects a gradual reduction of the high initial pressure in the 
brake evlinder which is then used. 


18.661. October 5th, 1893. Preston. Electric telegraphs for 


" signalling purposes. such as used on board ship. The movable 


part consists of an electro-magnet mounted at right angles to 
the shaft, and provided with horned pole-pieces after the stvle 
of an H armature. The fixed part consists of a ring of 
separate clectro-magnets arranged to be magnetised singly or in 
combination as desired. ‘The armature may thus be caused to 
take up anv required. anceular position. 


18.865. October 9th, 1893. Arrey & MacLerrax. Direct. 
acting steam pumps. 
18.999, October Sth. 1895. Perker BROTHERHOOD. Air com- 


»ressors, 

| 18.912. October 9th. 1893. Tyer. Electrical signalling appa- 
ratus for use en railways is so constructed as to be inter- 
locked. electrically by the previous movements of the switch- 
бест. By this means the signal movements can only be made 
in the desired se quien: e. 
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ACCRINGTON: Board of Trade Tramway Inspection.—Major 
Pringle, the Board of Trade Inspector, paid a high compliment 
to the Accrington Corporation tramways, on September 27th, 
during his inspection of the Whalley Road section of the new 
electric route. Everything was tound to be satisfactory, and 
the certificate for using the lines was given. The Inspector de- 
clared that the tramways were among the finest he had seen. 

It is stated that the old Accrington Steam Tramways Co. 
will not be wound up for over a year, the directors having 
undertaken to continue to run cars at present in use between 
idaslingden and Rawtenstall. 

AYR: Tramway Accounts.—The number of passengers carried 
during the year ended May 15th was 5,005,789, an increase of 
02,251 over the previous year. The total revenue was £15,283. 
After nieeting interest, &c., and depreciation, the sum of £1,140 
has been transferred in aid of the general burgh assessment. 

BARKING: 7'ramway Intercommunication.—The Board of 
Trade are in receipt of a communication from the Urban District 
Council asking the Board to endeavour to settle the terms under 
which inter-running with the Ilford tramcars may be arranged. 

BATH: Position of Electrical Undertaking.—The report of 
the Electric Light Committee for the year ended March 515% 
shows a deficit of £1,440. When the report was presented a 
resolution was moved that a committee of inspection should be 
appointed, but it found no seconder, and the report was 
adopted. | 

BO'NESS: Electricity Works Assessment.—The National 
Electric Construction Co. have appealed against the assessment 
of £1,500 which has been placed upon the undertaking. Giving 
evidence on behalf of the company in the County of Linlith- 
gow Valuation Court recently, Mr. Spencer Hawes successfully 
argued that the ‘‘revenue’’ principle should be adopted in arriv- 
ing at the assessment, and that it should not be based upon the 
principle of a percentage on the constructional cost. The Court 
reduced the assessment from £1,500 to £720, but the local 
authority express their determination to carry the point to the 
higher court. 

BRADFORD: Brownroyd Hill Tramway.—This line will be 
opened next week. 

Tramway Service with Leeds.—The through tramway ser- 
vice which has been in temporary operation between Leeds 
by means of Mr. Spencer’s extensible gauge truck is now to be 
maintained permanently. Further cars are to be equipped. We 
illustrated and described this truck in ELE€TRICAL ENGINEERING, 
Vol. I., page 723. 

BRIGHTON: Tramway Fares.—The recent revision of fares 
upon the Corporation tramway system has been a failure so far 
as increased revenue is concerned. There has been an increase 
in the penny fares, but the total receipts show a decrease. The 
Tramways Committee now recommend that the old system be 
reverted to, with a few alterations. In one or two cases the 
tares will be increased compared with the old scale. 

CAMBRIDGE: Underground Telegraph Lines.—The Paving, 
Drainage, and Lighting Committee of the Corporation recom- 
mend that the Postmaster-General shall be given facilities for 
laying underground telegraph lines along certain streets, sub- 
ject to the following conditions :—(1) That the surface of the 
road shall be restored by the Borough Surveyor at the cost of 
the Postmaster-General; (2) that no liability shall attach to 
the Corporation in respect of any damage which may occur 
through any subsidence of the trenches. 

CARDIFF: The Canton Tramways.—As the result of an in- 
spection, the Cardiff Tramways Committee have decided not 
to double the lines in the Canton district, nor to lay down 
wooden blocks, but have instructed the City Engineer to pro- 
ceed with necessary repairs to the existing track. 

. COATBRIDGE: Electricity Works Assessment.—At an ad- 
jd Valuation Court in Coatbridge on Thursday an appeal 

y the Coatbridge and Airdrie Electricity Supply Co. against 
the assessment of their works, viz., £653, was dismissed. The 
amount suggested by the company was £160. 

DUNDEE: 7ле New Telephone Tariff.—At a meeting of the 
Dundee Chamber of Commerce on Thursday, Mr. William Thom- 
son, a shipowner, presiding, further complaints were made con- 
cerning the new telephone tariff which is being put into force. 
In Dundee at present, it was stated there was a direct line 
and unlimited service as to the number of calls, and the annual 
cost per instrument for that service had been £8 10s., but for 
the future for premises within a mile of an exchange the mini- 
mum charge for a direct line would be £6 covering 500 calls 
within twelve months, which meant an average of less than two 
calls per business day, after which further calls, from 500 to 
1,300 in blocks of 200, would cost 7s. 6d. per 100, and so on 
for larger numbers, the charges for calls falling a little as the 
numbers went up. Even for the small user, assuming an average 
of four calls per business day to be a moderate allowance, it was 
caleulated that the direct line would cost £8 12s. 6d., as against 
the present. £8 10s. rate, and therefore it seemed that very few 
Indeed among the small users could effect any saving under the 
hew system and new scale, whereas on the other hand, large 
users would find their telephone charges enormously increased. 


NOTES 


A resolution was passed calling upon the Government to institute 
a Parhamentary inquiry into the question before any of the 
existing facilities or rates were interfered with. 

EAST HAM: Tramway Statistics.—The tramway accounts for 
last year show a gross profit of £15,517. Interest and sinking 
fund charges absorbed £10,933, leaving a net profit of £4,584. 
The total revenue amounted to £47,140, which was £3,000 in 
excess of the previous year. Working expenses were £31,623. 
The number of passengers carried was 15,049,240. The electric 
lighting accounts show a deficit of £76. | 

GLASGOW: Abandoned Tramway Extension.—In view of the 
recent resolution of the Glasgow Corporation not to proceed with 
the extension of their tramway system from Thornliebank to 
Pollokshaws, and in view of the tact that the Paisley District 
Tramways Company (Ltd.) have now powers to run tramway 
cars from Barrhead to Rouken Glen, it is suggested that the 
Pollokshaws Town Council approach the Paisley District Tram- 
ways Company, and press upon them the desirability of their 
extending their car system from Spiers Bridge to a central 
point in Pollokshaws. Тһе powers which the Glasgow Cor- 
poration obtained some years ago to extend their line from 
Pollokshaws West to Thornliebank will shortly’ expire. 

GREENOCK: Electricity Works Valuation.—At the Greenock 
Valuation Appeal Court on Thursday the valuation of the 
municipal electricity works was entered at £5,250. This is an 
agreed figure. Last year the valuation was £5,440, and it had 
been proposed to increase it to £5,770. 

HALIFAX: Zhe New Telephone T'uriff.—At an emergency 
meeting of the Halifax Grocers’ Association last week, а reso- 
lution was passed stating that in view of the expressed inten- 
tions of the Government to take over the telephone business in 
so short a time as, say, 1911, it would be wisest for the Halifax 
Grocers’ Association to defer consideration of the question for 
the present, especially as the Halifax Chamber of ‘rade have 
already taken up the matter, and, along with the Halifax 
Chamber of Commerce, are considering it. 

Tramcar Noises.—A memorial signed by some 150 ratepayers 
and property owners in the Bull Green, King Cross Street, and 
King Cross Road district, has been sent to the Tramways Com- 
mittee, complaining of the noise occasioned by the tramcars. 
It is stated that when а саг is passing conversation is almost 
impossible in offices, shops, and private residences. The 
memorial has been referred to the Trattic and Construction Sub- 
committee for consideration and report. 

KEIGHLEY: Electricity Works Statistics.—There has been 
a deficit of £1,718 16s. upon the electricity undertaking for 
the past year. 

KINGSTOWN: Tramway Speeds.—The Urban District 
Council has passed a resolution protesting against the speeds 
of the cars of the Dublin United Tramway Co. in Kingstown, 
to which is attributed several accidents of late. The resolu- 
tion further called upon the company to carry out its obhga- 
tion to maintain the roads in a proper condition. 

KIRKCALDY: Lighting and Tramway — Áccounts.—The 
annual accounts of the electric lighting and tramway under- 
taking for the year ended May 15th, 1907, have been published. 
The capital account of the lighting undertaking shows that 
£66,821 18s. had been borrowed, of which £4.821 had been 
repaid, £13,178 2s. had been sanctioned but not borrowed. The 
total capital expenditure to date amounts to £635,940 7s. 7d. 
During the year under review, £2,904 17s. had been spent on 
capital account. The total expenditure for the year amounted 
to £4,831 15s. 11d., whilst the gross receipts were £8,391- 13s. 8d., 
leaving £3,559 17s. 9d. to be carried to net revenue account. 
Interest and sinking fund charges absorb £3,603 14s. 8d., whilst 
the debit balance from last account and bad debts amount to 
£386 3s. 2d. There is thus a deficit of £425 15. 6d. There 
were 1,254,511 units generated, of which publie lamps took 
101,858 units, tramways 685,269 units, and private consumers. 
391,116 units. There were used on works 19.964 units, leaving 
56.324 units unaccounted for. There are now 104 public arc 
lamps and 212 public incandescent lamps. The load factor 
was 18°60 per cent. 

The tramway accounts show capital borrowed to the extent 
of £88,693 7s. 5d., with £4.945 7s. 5d. repaid. Of the total sum 
sanctioned, however, there stil remain not borrowed 
£111,506 12s. 174. The total capital expenditure is 
£89,405 17s. 7d., nothing having been spent during the year 
1906-7. The total expenses were £9,083 15s. 3d., and the income 
£13,702 19s. 6d., carrying to net revenue account £4,619 4s. 3d. 
Interest, sinking fund, and depreciation absorb £5,612 11s. 4d. 
Taking into account a contribution from the Borough General 
Assessment towards sinking fund of £400, there is a deficit for 
the year of £580 17s. 6d. The deficit of 51.924 12s. 9d. upon 
the previous year’s working has been wiped off by contributions 
from the Burgh General Assessment and the Common Good. 
The total number of passengers carried were 4,640,618, the 
average fare paid per passenger being 0'692d. 

LANCASHIRE: Electricity in Mining.— The Wigan Coal and 
Tron Co., Ltd., are now having elaborate electric plants put 
down at certain of their pits in the Wigan area. 
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LEICESTER: Electric Lighting Accounts.—' The accounts of 
the municipal electricity undertaking show a net profit of 
£2,603. The total revenue amounted to £16,415 7s. 6d., and 
the мине was £6,594. Interest and sinking fund absorbed 
£7,607. 

LONDON: Camberwell.—The Works Committee of the 
Borough Council have received from the Metropolitan Water 
Board a letter asking if the Council desired to enter into an ar- 
rangement to undertake the duty and responsibility of reinstat- 
ing at an agreed schedule of prices the surface of roads broken 
up by the. Board. The letter went on to say: “In considering 
the proposed schedule of prices your Council will no doubt be so 
good as to bear in mind the decision of the Court of Appeal 
in the case of the Metropolitan Water Board v. Westminster 


City Council, which, broadly speaking, was to the effect that — 


Local Authorities who reinstate roads in the exercise of statu- 
tory powers are not allowed to make profit additions to their 
contract prices, nor to impose a charge for superintendence when 
rendering their accounts to the Water Board." The Town 
Clerk and Borough Engineer reporting upon the matter, state 
that the Council already carry out similar reinstatements for a 
number of other bodies under a scale fixed by the late Vestry 
in 1893. There has since been one or two slight modifications. 
The Engineer’s report contends that it is always ditticult, if not 
impossible, to restore any pathway or roadway to the same 
-condition as before the cutting or trench is made without relay- 
ing the whole surface of the pathway or roadway disturbed, 
and even then there is the inevitable subsidence due to settle- 
ment. ‘There are risks, dangers, and liabilities, both of a 
direct and contingent character, arising from the execution of 
this work by the Council, which are by no means covered by 
the net charges for the actual cost of the work, and the opinion 
is expressed that unless all the parties concerned agree to pay 
such an addition on the net cost of reinstatement as shall cover 
or indemnify the Council for the risks involved, notice should 
be given to all of them that on and after April Ist next the 
Council will cease to perform any work of reinstatement of any 
character, and will not undertake any responsibility of any 
kind in connection with any trench or opening. ‘The Com- 
mittee passed a resolution adopting these views of the Town 
Clerk and Borough Engineer. 

Hampstead.—At the meeting of the Borough Council 
on September 26th, the chairman of the Lighting Com- 
mittee drew attention to the satisfactory state of the elec- 
tricity undertaking. The following were the financial results 
of the midsummer quarter (the fees for the correspond- 
ing period of 1906 are given in parentheses) :—current supplied 
to private consumers, £6,019 (£5,104); meter rent, £499 (£936) ; 
other charges, £52 (£17); public lighting, £741 (£790). During 
the three months 115 customers were put on the books, repre- 
senting 4,147 8-c.p. lamps, the figures for the corresponuing 
period of 1906 being 106 customers, 35,977 8-c.p. lamps. Up 
to the end of June the total number of 8-c.p. lamps con- 
nected to the mains was 294.019, against 278,508 in the corre- 
sponding period of the preceding year. The number of cus- 
tomers on the books had increased from 5,513 in the previous 
June, to 5,966. 

Lewisham.—The Council have declined to give their con- 
sent in respect of a proposed tramway from London Road 
to the Crystal Palace, via Sydenham Hill. The General 
Purposes Committee submitted a report expressing the opinion 
that the proposed tramway would not be advantageous to the 
borough, and, in addition, the residents of Sydenham and Forest 
Hill object to the proposal. 

Southwark.—' he Electric Light Committee of the Borough 
Council .reported on Tuesday having received a letter from 
Messrs. Price, Waterhouse & Co. relating to the electrical 
accounts. The firm named, after ыйы їп: the receipt of 
а copy of Mr. Carson Roberts’ further report, in which he 
dealt with the report made by Price, Waterhouse & Co. to 
Colonel Brown in January last. go on to say: “Mr. Carson 
Roberts approaches the matter from a different point of view 
from that adopted by us, for whereas we concerned ourselves 
with the question of the provision of a cash fund, to be avail- 
able for renewals as and when they may be estimated to fall 
due, he is evidently concerned rather with the equalisation of 
the charge for renewals over a largely extended tefm of years. 
The two objects are incompatible with one another under the 
system by which the capital expenditure of your Council has 
perforce been financed, and Mr. Carson Roberts’ calculation of 
the result which will be achieved by an accumulation extending 
over 42 years, and which is, of course, perfectly correct, only 
tends to show that under the system of finance which has had 
to be adopted. a heavier burden than their fair share must fall 
on the earlier years’ revenue if a cash fund is to be provided 
to cover all renewals as the necessity for them arises. Revenue 
moneys applied. in partial repayment of loans are not available 
for the execution of renewals, so that where moneys have been 
borrowed repayable over 42 vears for the purchase of plant, a 
large portion of which is estimated to require renewal in less 
than half that period, it is clear that the earlier years! revenue 
must not only hear their full share of the first. general renewal 
of the plant, but also their share of the repayment of the 
loans. We need hardly say that we had not contemplated the 


continuance of the special contributions to a renewal fund after 
full provision for renewals had once been made either by means 
of such contributions or through borrowing powers becoming 
available to provide the necessary cash. ‘Therefore there would 
be no danger of such a fund being accumulated as that indi- 
cated by Mr. Carson Roberts if the principles outlined in our 
report were acted upon. What Mr. Carson Roberts described 
as a double discharge of capital—though we do not agree with 
his description—is inevitable under the existing circumstances 
if we are to attain the desired object, namely, the provision ot 
a cash fund for renewals as and when required. After carefully 
considering Mr. Carson Roberts’ letter, we still adhere to the 
main principles upon which our report was based. We quite 
reccgnise, as was indicated in that report, that the figure sug- 
gested as the necessary contribution to the renewal fund for the 
year 1905-6. is susceptible of revision on the framing of the 
estimates of the lite of the different units of plant of your 
undertaking, and we agree that a deduction should be made, as 
Mr. Carson Roberts suggests, for the interest likely to be earned 
on the renewal fund pending its application. We are given to 
understand that the estimates prepared by your engineer indi- 
cate the expectancy of greater terms of years for the useful life 
of the plant of the undertaking than those upon which our 
calculations were based." The committee are sending a copy of 
the foregoing communication to the Local Government Board. 

Westminster.—The Works Committee of the City Council 
reported on Tuesday that they had further considered the 
ор of the lighting of Piccadilly by the Ritz Hotel. The 
/'ommittee was of opinion that it was undesirable for the 
supply of current to public lamps to come through the hotel 
meter, and for the Council to pay indirectly through the 
Hotel Co. for supply and, service the Westminster Electric 
Supply Corporation, as proposed. The Town Clerk, therefore, 
with the concurrence of the Chairman of the Committee, had 
arranged as follows :—(a) The two arcade lamps to be supplied 
through a meter independent of the hotel lighting. (b) The 
Hotel Co. to allow the meter to be fixed on their premises. 
(c) The agreed sum for current, lighting and extinguishing. 
cleansing and maintenance of £8 per lamp per annum to be 
paid by the Council direct to the Lighting Co. (d) The Hotel 
Co. to afford the Lighting Co. facilities at all reasonable times 
for access to the above-mentioned meter, and the wires and 
other appliances connected with the two lamps for the purposes 
of inspection, repair, &c. The Hotel Co. expressed a wish 
that the arcade lamps should be of an ornamental design, and 
offered to contribute towards the cost. A design was, there- 
fore, obtained and approved by the Chairman of the Committee 
on the understanding that the cost incurred beyond the cost 
of the kind of lamp which the Council would have required 
the Lighting Co. to provide is to be borne by the Hotel Co. 

MANCHESTER: Tramway Fares.—The reduced scale of 
tramway fares, referred to in our issue for September Sth, 
will be put into force shortly. There have been considerable 
reductions in the workmen's fares, whilst the long distance fares 
are also being revised. The tramways Committee, on the 
advice of Mr. J. M. McElroy, has declined to issue contract 
tickets. On this point Mr. McElroy states that it is the 
almost unanimous opinion of both municipal and company 
undertakings that contract tickets are undesirable, and practi- 
cally unworkable on tramway systems. 

MERTHYR: Overhead. Wirest—The Merthyr Electric Trac- 
tion and Lighting Co. have asked to be allowed to erect over- 
head wires for electric lighting at Dowlais. The application 
has been referred back, by the Town Council, to the Public 
Works Committee. 

MIDDLESEX: New Tramways.—The County Council of 
Middlesex are negotiating with the L.C.C. and local authori- 
ties with regard to obtaining powers for running a hne of tram- 
wavs from Cricklewood to Harrow Road. | 

NEWCASTLE-ON-TYNE: Street Lighting.—A number of 
tradesmen in Grey Street have co-operated and devised a scheme 
for electrically lighting the street, which shall be both useful 
and of commercial value from an advertising point of view. 
Arrangements have been entered into with the Newcastle-on- 
Tyne Electric Supply Co. for fixing and maintaining 40 flame 
arc lamps at an inclusive annual charge, including current. 

RUSSIA: Lighting and Heating Exhibition.—An International 
Exhibition of Appliances for Heating and Lighting, to be 
opened in St. Petersburg on December 14th, will be held at the 
premises of the Imperial Russian Technical Society. Further 
particulars may be obtained on application to the Executive Com- 
mittee of the Exhibition, Panteleimonskaya St. No. 2, St. 
Petersburg, where applications from intending exhibitors will 
be received up to October 14th. The exhibition will remain open 
for a period of two months. A copy of the programme and 
regulations (in English) may be seen on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 73 Basing- 
hall Street. F.C. 

TODMORDEN: Electricity Charges.—It has been resolved 
that from January Ist. 1908, the charges for electricity supply 
be as follows :--Lighting, flat rate, 43d. per unit; maximum de- 
mand system, 6d. per unit for the first 100 hours per quarter 
and 2d. per unit afterwards. Power: 100 units per quarter 
and under per quarter per h.p. installed, 2d. per unit; from 
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100 to 150 units, 1łd.; over 150 units, 134. per unit. The 
manager has been instructed to collect information from other 
towns with regard to electricity supply tariffs. 

TOTTENHAM: Tramway Eztensions.— The Council in July 
last asked, inter alia, the Metropolitan Electric Tramways, Ltd., 
to consider the desirability of constructing a line from Green 
Lanes, along St. Ann's Road, to its junction with Seven Sisters 
Road. The General Purposes Committee reported ou Monday 
having received a reply from the company to the effect that 
they were of opinion that there is little or no demand for a 
service of cars at present from the Harringay district to Seven 
Sisters Corner and Stamford Hill. From observations they had 
made they had come to the conclusion that the trend of trafüc 
was in the direction of Finsbury Park. The secretary of the 
company reminded the Council that a tramway along St. Ann’s 
Road was included by the company in its application to the 
Light Railway Commissioners in 1901, but the application as 
regards this particular section was withdrawn at the express 
request of the Council. The company have at the present time 
a double connection between Green Lanes and the High Road, 
Tottenham, and under the circumstances he considered it ex- 
tremely unlikely that a third connection ria St. Ann’s Road 
would be considered by the directors either necessary or desir- 
able. The secretary mentioned in the course of his letter that 
they had brought various suggestions of the Urban District 
Council with regard to through running arrangements under the 
notice of the London County Council. 

WAKEFIELD: Ardsley Tramways.—The petition to the 
Board of Trade of the Wakefield and District Light Railway 
Co. that their powers to construct a tramway between Wake- 


TENDERS INVITED AND 


ABERTILLERY.—<A Local Government Board inquiry into an 
application for sanction to borrow £10,000 was held yesterday. 

ANTWERP.—The Municipal Authority of Antwerp invites 
tenders, by November llth, for a 30-ton electric crane for the 
new docks. 
Commercial Intelligence Branch of the 
Basinghall Street, London, E.C. 


ASHTON.—-A generating plant is to be installed. 
AUSTRALIA.—The Commercial Intelligence Branch of the 


Board of Trade, 73 


Board of Trade have received from the Officer in 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R. Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications,  &c., relating to the 


following contracts open to tender. Tenders are to b 
delivered to the respective departments before noon on the. dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3,000 subscribers’ telephones 
to the Postmaster-General’s Department at Adelaide. "lender 
forms and specifications can be obtained at the Commonwealth 
Offices in London, 72 Victoria Street, S.W., where also pre- 
liminary deposits on tenders may be made. Copies of the speci- 
fications may be inspected at the Commercial Intelligence Branch 
of the Board ef Trade, 75 Basinghall Street, Е.С. 

BECKENHAM.—It is proposed to add two cells to the refuse 
destructor at the electricity works, and a Local Government 
Board inquiry has been held into an application to borrow £1,000 
for this purpose. 

BRADFORD.—Tenders are invited for the general mainte- 
nance of the electric wiring installation, telephones, bells, 
&c., at the Union Hospital, Horton Lane, Bradford. Firms 
desiring to tender are requested to forward application, with 
deposit of £1 1s. (which will be refunded on receipt of bona-fide 
tender), to F. Holland, Engineer and Architect, 11 Parkinson's 
Chambers, Hustlergate, Bradford. "lenders to G. M. Crowther, 
Esq., Clerk to the Guardians, 22 Manor Row, Bradford, by 
Saturday, October 5th. 

BRISTOL.—The adjourned inquiry by the Local Government 
Doard into the application of the Corporation for sanction to 
borrow £34,600 for electrical purposes was resumed on Tuesday. 

CALCUTTYA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. "Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 

COLNE.—The Engineer recommends considerable extensions 
of mains. 

COPENHAGEN.—H.M. Consul at Copenhagen (Mr. L. C. 
Liddell) reports that tenders are invited for the supply of four 
dvnamos to the Odense Electrical Works. Tenders must reach 
the Stadsingvemorens Kontor, Odense, by October 7th. Copies 
of the specification and conditions may be seen at the Commer- 
cial Intelligence Branch of the Board of Trade, 73 Basinghall 
Street, London, E.C. 

EGYPT.—-The Journal! Officiel of Tuly 20th contains a notice 
inviting tenders for the supply and installation of the following 


Copies of the specification may be examined at the. 


field and East Ardsley shall lapse is being opposed by the East 
and West Ardsley Urban District Council. "rhe tramway com- 
pany contend that it is against the public interest to force them 
to raise money for constructing a line which they feel con- 
vinced will not pay interest on the cost of construction. 

WALTHAMSTOW: Electric Lighting.—At the meeting of 
the Urban District Council on Friday it was decided on the 
recommendation of the Electric Light Committee to allow 
discount to companies and clubs, as distinct from private con- 
sumers of electric light, provided that accounts are paid within 
one month. The number of units generated in August was 
131,516 for lighting, and for traction 111,686. The figures in 
the corresponding period of last year were 117,095 and 109,709 
respectively. The Electrical Engineer is to report to the next 
meeting of the Sanatorium Visiting Committee as to the light- 
ing of the hospital. He is also to provide means for testing 
the comparative cost of light in the various blocks and the 
administrative building. 

WISBECH: Electric Lighting.—The deed of transfer under 
the Wisbech Electric Lighting Provisional Orders, to the Wis- 
bech Electric Light and Power Co., has been sealed. The com- 
pany undertakes, within six months of the date of the transfer, 
to complete the installation. | 

YORK: The Tramway Question.—'The Tramway Committee 
have unanimously recommended the City Council to appiy for a 
Light Railway Order or a Tramway Provisional Order, for 
extensions to the City Tramway System, which will be con- 
structed at the time the existing horse lines are reconstructed 
for electric traction. It is further recommended that a poll of 
the ratepayers be taken on the question. 


PROSPECTIVE BUSINESS 


electrical equipment for the Port of Alexandria:—(1) Five 
large trans-shipping engines. (2) Seven small trans-shipping 
engines. (3) Six cranes of 4 tons. (4) Thirty-six cranes of 2 
tons. (5) Twenty-five windlasses. (6) Various small plant and 
necessary accessories. (7) The construction and installation of 
a central power station. The estimated cost, and the condi- 
tions of contract, can be obtained from M. le Directeur des 
Ports et Phares, Alexandria, to whom tenders should be sent 
not later than November Ist. 

FULBOURN ASYLUM (CAMBS.).— The Asylum Visitors will 
be asked at their next meeting to consider the following scheme 
for the electric lighting of the asylum :—' To withdraw the applica- 
tion for the £7.000 tor asylum lighting, and to apply for the 
sum of £5,000 for an entire new scheme of eleciric lighting, and 
power for pumping and laundry work, introducing the new 
* Osram ” metallic filament lamps. To invite public tenders from 
makers of the following plant in sections :—Duplicate gas engines 
and suction plants; duplicate direct-connected dvnamos; battery 
of accumulators; switchboard and necessary apparatus, including 
connecting ; wiring approximately 1,000 lamps complete; pump 
motor and laundry motor with mains and connecting; building. 
consisting of engine room and accumulator house. This new 
scheme will reduce the annual cost of the present system of gas 
for lighting and steam for pumping and laundry power between 
£400 and £500 annually. 

GRIMSBY.—The Corporation invite tenders for the supply, 
delivery, and erection of additional switchboard panels. Parti- 
culars from the Borough Electrical Engineer (fee, one guinea, 
returnable). "Tenders by October 21st. 

LEEDS.--The Finance Committee are recommended by the 
Tramways Committee to obtain sanction to borrow £42,313 for 
the construction of additional tramways. 

LONDON: London County Council.—Tenders are invited by 
October 8th for three electrically-driven boiler feed pumps each 
of 9.000 gallons per hour capacity for the tramways generating 
station at Greenwich. (See an official advertisement in our 
issue of August 29th.) 

The Council also invites tenders for the erection of a tramways 
electricity sub-station at Lewisham, S.E. Full particulars from 
the Highways Section of the Architect’s Department, 13 Charing- 
cross, S.W., upon payment to the cashier of the Council of the 
sum of two guineas (returnable). Tenders by October 8th. 

LONDONDERRY.—Tenders are invited by October 11th for 
wiring and fitting the new municipal technical school for 
electric light, &c. Specifications, &c., from Mr. E. J. Toye, 
29 Great James Street. Derry (fee two guineas, returnable), and 
tenders to J. A. Williams, Secretarv Technical Instruction 
Committee, The Savings Bank, Londonderry. 

MANCHESTER.—The Electricity Committee invite tenders for 
the supply and erection at their Stuart Street generating station 
of the following :—Specification No. 16.—Hüigh-pressure steam 
pipes and valve, &c. Specification No. 17. —Low-pressure pipes, 
including exhaust steam, air-pump discharge, and circulating 
water pipes. and valves. Specifications, drawings, and. forms of 
tender may be obtained from Mr. F. E. Hughes, secretary, Elec- 
tricity Department, Town Hall, Manchester. Tenders to the 
Chairman of the Electricity Committee, Town Hall. by Oc- 
tober 9th. ` 
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The Tramways Committee invite tenders for special per- 
manent way trackwork. Specifications, &c., from Mr. J. M. 
McElroy, general manager, 55 Piccadilly, Manchester (fee two 
guineas, returnable). Tenders to the Chairman of the Tram- 
ways Committee, 55 Piccadilly, by October 8th. 

MERSEY RAILWAY CO.—Tenders are invited for the supply 
of sundry electrical stores (13), collector shoes (11), and incan- 
descent lamps (17). Forms of tender from the Secretary, Mr. 
G. H. Langham, Worcester House, Walbrook, London, E.C. 

METROPOLITAN RAILWAY CO.—The directors invite 
tenders by October 7th, for the following, amongst other 


stores :—Electric wires, cables, lamps, carbons, fuses, ebonite,. 


battery jars, zinc, &c., signal and telegraph ironwork, insulators, 
switch boxes, &с. Special forms of tender will be supplied by 
the Company, on application to the Secretary, at 52, Westbourne 
Terrace, London, W. | 

NEWPORT.— Estimates are to be prepared of the cost of 
extending the present tramway on the east side of the River 
Usk, ria Corporation Road, to the new transporter bridge. 

NEW ZEALAND.—The Borough Council of Napier invite 
tenders by December 31st for an electric tramway equipment, 
and lighting and pewer plant. Particulars from M. N. Bower, 
Town Clerk. 

'ORTRUSH.—The Urban District Council invite tenders for 
complete lighting installation by means of either electricity or 
gas. Specifications have been prepared by Mr. John Woodside, 
Ocean Buildings, Belfast. copies of which can be seen at the 
Осе of Council, Town Hall, Portrush. Tenders to the Town 
Clerk by November 2nd. Tenders, endorsed ‘‘ Lighting Tender,” 
and addressed Presiding Chairman, Urban District Council, 
Portrush. to be lodged at Office of Council, Town Hall, Port- 
rush, not later than eight o'clock p.m., on Saturday, November 
2nd, 1907. 

In connection with contracts for large electric machinery such 
as that referred to in the foregoing notice, H.M. Legation at 
Stockholm point out that although it is doubtful whether orders 
for the larger machinery required for power-houses would be 
Vi, abroad by the Swedish. Government—such machinery 
eing readily produced in Sweden itself—yet English manufac- 
turers might endeavour to secure orders for the finer instruments 
required, such as measuring instruments, gauges, &c., which are 
not manufactured in Sweden, and which will be required in the 
course of time. 


TUNBRIDGE WELLS.—-A Lccal Government Board inquiry 
will be held on October 8th into an application by the Corpora- 
tion to borrow £9,600 for the purposes of the electrical under- 


taking. 

The Corporation invite tenders for the supply, de- 
livery, and erection of the work in connection with 
the installation of a 500 kw. turbo-alternator. condenser, 


and pipe work in sections :-—(u) 500 kw. turbine, (4) 500 kw. 
alternator and exciter, (c) surface condenser, with air and cir- 
culating pumps, (d) pipe work. Sp<cifications, &e., can be ob- 
tained from the Consulting Engineer, Mr. Horace Boot, at the 
Electricity Works, Tunbridge Wells. The application must be 
accompanied by a £10 Bank of England note. which will be 
returned on receipt of a bona fide tender. Contractors may 
tender for any section, but not for part of same. Tenders to the 
Town Clerk, by November 1st, 1907. 

WILLESDEN.—The District Council are to invite tenders 
for a second-hand electric crane. Also for the supply ot 
static transformers in connection with an extension scheme. 


WIMBLEDON.—At the suggestion of the Borough Electrical 
Engineer, a sub-committee, consisting of Alderman Holland 
(Chairman of the Electric Lighting Committee), Alderman 
Porter, and Councillor Woodlands, has been appointed to con- 
sider and report as to what additional plant it is desirable to 
instal at the generating station in order to meet the probable 
demand for energy during the winter of 1908-9. A memorial 
has been received from tradesmen carrving on business in 
Hartfield Road and its neighbourhood calling attention to the 
manner in which the thoroughfare is lighted. The Electrical 
Engineer submitted a plan for the improvement of the lighting, 
and the Committee decided to substitute flame arc lamps for 
existing arc lamps, and to substitute tantalum lamps for certain 
existing incandescent lamps, while other incandescent lamps 
are to be disoensed with. The Committee has approved of 
detailed plans submitted by the Borough Surveyor and the 
Borough Electrical Engineer for erecting a modern type remote 
control main switchboard containing eight generator panels and 
six feeder panels in substitution for the present switchboard 
at the electricity works. The estimated cost of the switch- 
board is £2,500, and the estimated cost of the structural altera- 
tions in the building is £1.100. Tantalum lamps are to be 
purchased for fixing in the Ridgway, Queen's Road, and South 
Park Road, at an estimated cost of £25. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—According to the Australian Mining Standard 
the following tenders have been accepted by the South Austra- 
han Postmaster-General's Department :—Glazed earthenware 
conduits, 400 3-way, 2s. 3d. each; 22,300 4-way, 2s. 8d. each; 
2.420 6-way, 4s. each, George R. Marks, Hindmarsh; 130 man- 
hole covers and frames, 32s. each, Forwood, Down & Co., Ltd., 
Adelaide; 1 switchboard for 100 metallic circuit lines, £48; 
l switchboard for 50 metallic circuit lines, £38 10s.; lightning 
arrester board for 100 metallic civcuit lines, £9; 1 lightning 
arrester board for 50 metallic circuit lines, £5; 5 miles No. 20 
insulated copper wire, £7 5s. per mile, The International Elec- 
tric Co., London; 1,000 fuses for telephone sets, 4d. each, 
Lawrence & Hanson, Sydney; 500 cells, LeClanche, No. 2 
size, ls. 3d. each; 12 galvanometers, differential, £2 16s. 6d. 
each; 15 transmitters, electro-magnetic, £4 16s. 3d. each, The 
Indiarubber, Gutta Percha and Telegraph Works Co., Ltd., 
Melbourne; 100 mechanical registers, 10s. each, J. Bartram & 
fon, Melbourne; 6 resistance boxes, plug pattern, £7 each, 
R. B. Hungerford, Svdney; 5,000 copper tapes for 100 Ib. wire, 
305. per thousand, Oswald Haes, Sydney; 5,000 copper binders 
for 100 lb. wire, £2 16s. 3d. per thousand, J. A. Newton & 
Co., Melbourne; 20 tons hard drawn copper wire, £114 4s. 9d. 
per ton, Gibbs, Bright & Co., Adelaide; 7.000 copper tapes and 
7,000 copper binders for 200 lb. wire, £56 16s. ld., George 
Wills & Co., Adelaide; 7,000 porcelain insulators, 4s. 7-16d. 
each Zwicker, Tod & Co., Melbourne. 

BOLTON.—The Electricity Committee of the Bolton Cor- 
poration have accepted the tender of Messrs. Pollitt & Co. 
for the erection of a substation. 

BURNLEY.—The Board of Guardians have accepted the 
tender of Messrs. F. F. Thornton & Co. for electrical acces. 
sories. 


LONDON: Barnes.—The tenders of Messrs. Babcock & Wil- 
cox, Ltd., for mechanical stokers, and of the Lahmeyer Electrical 
Co., Ltd., for feeder and distributor cables, have been accepted. 

Bermondsey.—The Council has received the following 
tenders :—Cables—British Insulated & Helsby Cables, Ltd.: 
(1) 220 vards 7/18 twin lead-covered rubber cable, £23 15s. ; 
(2) 110 wards 7/22 twin lead-covered rubber cable (armoured), 
£8 125. 6d. (not armoured); (3) 220 yards 7/16 three-core lead- 
covered paper cable, £24 7s.; delivery, eight days. Callenders 
Cables Co., Ltd.: (1) £25 15s. 6d. (round); (2) £8 12s. 6d.; 
(3) £24 7s.; delivery. 14-17 days, lj per cent. for payment 
within eight days. Glover & Co.: (1) £24 7s. 8d.; (2) 


off rubber cable, and 14 per cent. in eight days. 


£8 16s. lld.; (3) £24 16s.; delivery, eight days, 25 per cent. 

) W. Т. Henlev's 
Telegraph Works: (1) £24 7s. 8d. (round); (2) £8 16s. 9d.: 
(3) £24 19s. 6d. ; delivery, 7-10 days, 24 per cent. one month, and 
14 per cent. in eight days. Johnson & Phillips (accepted for 
1 (flat), 2, and 3): (1) £21 8s. 5d. (flat); £24 7s. 8d. (round); 
(2) £8 16s. 114.; (3) £24 7s.; delivery, 17 days: 25 per cent. 
rubber cable. Siemens Bros. & Co.: (1) £21 8s. 5d. (flat); 
£24 7s. 8d. (round); (2) £9 8s. 4d.; (3) £24 "7s. ; delivery, one 
to two weeks; 24 per cent. rubber cable, and 1j per cent. in 
eight days. 500 ft. of flexible galvanised steel wire rope (to 
sample)—Adey and Co.: £2 4s. 2d., steel (tenderer's sample), 
delivery from stock. Ditto: £1 16s. 8d., iron (Council's sample), 
from stock. Bullivant & Co.: £2 10s. (tenderer's sample), 
delivery two to three days; 25 per cent. Ditto: £1 16s. 
(Council's sample), delivery two to three days; 24 per cent. ; 
Johnson & Phillips (accepted): £1 7s. 6d. (Council’s sample), 
delivery from stock. 

Southwark.—The Electric Light Committee has received thir- 
teen tenders for the supply of 5,000 tons of coal for use at the 
generating station, and they have decided (subject to the sanc- 
tion of the Council) to accept the tender of Charrington, Sells, 
Dale & Co. for the supply of West Hallam nutty slack at 
13s. 114. per ton, delivered at the works in Penrose Street. 

MERTHYR.— Tenders have been submitted by the Merthyr Gas 
Co. and the Merthyr Electric Traction and Lighting Co., for 
the, lighting of the main road from Merthyr to Dowlais. The 
latter offer two-light osram lamps at £3 per lamp per annum, 
and four-hght osram lamps at £6 per lamp per annum, the 
Council providing the brackets and supports. The Gas Co.'s 
tender was for 68 single burner lamps and ten three-light lamps 
at a total cost of £267 per annum. The recommendation of 
the Public Works Committee that the tender of the Electricity 
Co. be accepted has been referred back. 

POPLAR.— The Electricity Committee of the Borough Council 
have accepted the tender of the British. Westinghouse Co. at 
£243 for the erection of switch panels and instruments at the 
southern substation. The tender named was the lowest received. 

SWANSEA.— Messrs. Armstrong, Whitworth & Co. are sup- 
plving a 70-ton crane to the King's Dock, Swansea. 

WALTHAMSTOW..—The Urban District Council has accepted 
the following tenders in connection with the electricity under- 
taking : Gandy Belt Co.. belting, £10 45. ; British Westing- 
house Co., Ltd., annual supply of 18 in. enamelled iron shades; 


DOW e = Bo ree 
Е -+ 


з ге US үч 


Ост. 8, 1907. 


ELECTRICAL ENGINEERING 541 


General Electric Co., Ltd., annual supply of number 1 glass 
ars. 

WIMBLEDON.—The Town Council has accepted the tender 
of Stuart & Moore to supply, erect, set to work, and maintain, 
for a period of seven years, six ‘‘Pendulum’”’ fire alarm trans- 
mitters of type “В” in their new pattern fire alarm posts, and 
connected by separate single mui wires to receiving ap- 
paratus at the Central Fire Station, for the sum of £72 per 
annum, the fire alarms at the end of the seven years to become 
the absolute property of the Council. 


COMPANIES' MEETINGS AND REPORTS 


BRITISH THOMSON-HOUSTON CO.—The report for the 
vear ended March 31st, 1907, states that the company supplied 
th» Metropolitan Railway Co. with ten electric locomotives and 
the electrical equipment for several trains. 'lhe electrical equip- 
ments for heavy traction work heretofore supplied to various rail- 
way companies continue to give complete satisfaction, including the 
equipments used on the system of tube railways operated by the 
Underground Electric Railways Co., of London, Ltd., all trains 
of which are equipped with the company's apparatus. The com- 
pany has sold a number of turbo-generators during the year, the 
largest single contract being with the Liverpool Corporation for 
three of 2,000 kw. each. During the year the company has dis- 
posed of a large amount of securities, and reduced proportion- 
ately its liabilities. The net amount realised by the sale of 
securities (after taking into consideration some additional shares 
acquired during the year) was £136,727, and the entire аы 
were used to reduce indebtedness. "This leaves the debentures 
and shares owned at March 31st, 1907, at £105,801, and also 
£54,600 in shares in a patent owning company, or a net reduc- 
tion during the year in all securities of a little over £111,000. 
The trading profit for the year, after deducting general and 
technical expenses, discounts, debenture, and other interest, 
amounts to £14,994. The amount carried forward from March 
315%, 1906, was £4,124, making a total availabie profit of £19,119. 
The whole of this profit, with the exception of £1,071 carried 
forward, has been applied to various depreciations. On the 
balance-sheet of last year the balance of the excess cost of manu- 
facturing incident to the establishment of the manufacturing 
business of the company, amounted to £31,707 (£36,000 having 
been previously written off). Nothing was added to this account 
during the year, and the directors have decided to write off a 
further sum of £15,000, leaving a balance of £16,707, from which 
.-urther sums will be written off from time to time until finally 
disposed off. The directors have resolved to depreciate appa- 
ratus, meters, supplies, and special tools, &c., necessary for their 
production, by a much larger sum than heretofore, appropriating 
for the purpose this year £29,642. To take care of these heavy 
depreciations it has been decided to make use of the premium 
reserve account ot £40,000. 

CLEVELAND & DURHAM ELECTRIC POWER.—The first 
annual report for the period ended June 30th, 1907, states that 
ordinary shares in the Cleveland & Durham County Electric 
Power Co. and the Northern Counties’ Electricity Supply Co., 
Ltd., have been acquired at a cost of £611,372 10s. 6d., and 
the sum of £28,769 18s. 7d. has been expended in the con- 
struction and equipment of substations, с. A loan of 
£106,772 3s. 1d. has also been advanced to the Northern Counties’ 
Electricity Supply Co., Ltd. The net revenue for the period 
amounts to £10,977 115. 8d., out of which an interim dividend 
was paid in <April last of 24 per cent. on the amount called 
up on the preference shares, which absorbed £2,351 2s. 5d., 
leaving a balance of £8,626 9s. 3d. The directors recommend 
a further dividend of 25 per cent. on the amount called up 
on the preference shares, carrying forward the balance of 
£3,226 14s. 6d. In January last the new power station at 
Grangetown was so far completed as to enable a commencement 
to be made in supply to the Tees district. Arrangements have 
been concluded whereby a supply in bulk is now being taken 
at Bishop Auckland, Hebburn, and Felling, and a similar supply 
will soon be available at Blyth, Spennymoor, Hartlepool, and 
Consett. It is expected these will result in substantial reduc- 
tions in the working expenses. ‘The connections to the systems 
aggregate 9,172 horse-power, as compared with 1,000 horse- 
Е connected at June 30th, 1906. Mains have now been 
aid in Middlesbrough, Thornaby, Stockton, on the north bank 
of the Tees, and throughout a large portion of the Cleveland 
iron mines district and the coalfield in the Auckland district. 
Some 15 substations have been erected, and others are approach- 
ing completion. An important extension of the mains system 
to the Hartlepools via Seaton Carew is now in progress. Several 
new agreements have been made for the supply of current for 
terms of years, which when in full operation should keep the 
plant available profitably employed. Important agreements have 
also been arranged with the Corporations of Middlesbrough and 
Hartlepool. The former are to take a bulk supply, and the 
latter are transterring their Electric Lighting Provisional Order 
to the Cleveland & Durham County Electric Power Co. for 
42 vears. 

DEVONPORT & DISTRICT TRAMWAYS CO.—The report 
for the half-year ending June 30th ilast shows total revenue 
amounting to £11,726. After deducting all expenses chargeable 


to revenue, including debenture interest, there is a profit of 
£443. To this is added £456 brought forward, making a credit 
balance of £900, which was carried forward. ‘The report and 
accounts were adopted at the meeting on Monday. 

DUNDEE AND BROUGHTY FERRY TRAMWAY CO.—At 
the annual meeting last week the report and accounts were 
adopted. In consequence of the great damage being done to the 
surtace of the road at Craigie Avenue by motor-cars and other 
heavy vehicles (the maintenance of which devolves upon the 
company), the directors have decided to withdraw all permits 
for carts, motor-cars, &c., between Dundee and Broughty Ferry 
vid Craigie Avenue. 

ЕГЕСІ RICAL SECURITIES TRUST.—The report states that 
the total number of shares allotted is 52,085, of which 51,578 
are allotted as fully paid—namely, 10,000 to the nominees of 
the Alliance Trust Co., Ltd., in consideration for its under- 
writing an issue of £100,000 of first mortgage debentures; 
58.078 to Messrs. Bruce Peebles & Co., Ltd., as part con- 
sideration for certain securities transferred by it to the com- 
pany; 2,000 to the Electric Conversion Syndicate, Ltd., as part 
consideration for ceftain securities transferred by it to the com- 
pany; and 1,500 to Arthur Elliott, of 4 Swanage Road, South- 
end-on-Sea, as consideration for certain securities transferred by 
him to the company. There has been paid in cash on each of 
the remaining 507 shares £1, making the total amount of the 
cash received by the company in respect of the shares issued 
wholly for cash, £507. 'lhe estimated amount of preliminary 
expenses, exclusive of underwriting commission, is £5,000. 

SWANSEA IMPROVEMENTS AND TRAMWAYS CO.— The 
report of the directors for the halt-year ended June 30th, 1907, 
shows that upon the tramway undertaking the gross receipts 
amounted to £22,517 11s. 4d., being an increase of £613 18s. 10d. 
upon the corresponding period of last vear, and the expenses to 
£18,575 75. 10d., an increase of £63 2s. ld. The expenses 
include debenture and other interest and the amount payable 
to the Swansea Corporation in respect of the tramways and 
light railways leased from the Corporation. The profit on the 
half-year’s working is £3,742 3s. 6d., which, added to the 
balance of £1.999 19s. 5d. brought forward, makes a total of 
£5,742 2s. lld. at the credit of profit and loss account. The 
directors recommend that £1, be placed to reserve and 
depreciation fund, that a 6 per cent. dividend on 984 preference 
shares, and a 5 per cent. dividend on 4,016 preference shares 
be declared, carrying forward £3,442 18s. lld. The net loss 
on the improvements undertaking for the half-year amounts to 
£255 11s. ld., after allowing £502 2s. 6d. for accrued interest 
on mortgages. 

WILLANS & ROBINSON.—The report for the half-year 

ended June 30th shows a net profit of £16,042, after writing off 
£6,467 as depreciation at Rugby and a loss on the Queen's Ferry 
Works of £2,254. Dividends of six per cent. upon the pre- 
ference shares, and 10 per cent. upon the ordinary shares, are 
recommended. The latter is equal to 2 per cent. on the original 
value of the shares. ‘he sum carried forward is £2,708. So 
heavily has the Queen's Ferry Works been written down that 
further depreciation for the present is considered unnecessarv. 
The loss for the half year upon these works, viz., £2,234, being 
less than the contribution to debenture interest and directors’ 
remuneration, the report states that there can be no question 
moe it is more profitable to keep the works open than to close 
them. 
YORKSHIRE ELECTRIC POWER CO.—The half.yearly 
meeting was held on Tuesday at Leeds, Mr. Arnold Lupton 
presiding. The report and accounts given in our issue of 
September Sth were adopted. The company with whom an 
agreement has been entered to take a supply for the manu- 
facture cf calcium carbide [ELECTRICAL ENGINEERING, Sep- 
tember 12th], hope to have their works completed by the end 
of the year. 


NEW COMPANIES 

CHARLES G. SMITH & CO.—Registered with a capital of 
£1.000, as dealers in electrical and other appliances. No initial 
public. issue. Registered offices, 5 Denmark Street, Soho, 
Londen. 

GILBERT THOMPSON & CO.—Registered with a capital of 
£5,000. to carry on the business of constructional and mechanical 
engineers, &с. No initial public issue. 


NEW PUBLICATIONS 


“A Treatise on Hydraulics.” by Professor W. C. Unwin. 
(London: Adam and Charles Black), 12s. 6d. net. 

'" Proceedings of the American Institute. of Electrica]. En- 
gineers." August, 1907. (New York : The Institute.) 50 cents. 

Proceedings of the Twelfth Annual Convention of the Incor- 
porated Municipal Electrical Association, June, 1907, with 
special full report of the discussions, published by arrangement 
with ELECTRICAL ENGINEERING. (London: Wyman and 


Sons.) 55. 


Workmen's Compensation Act.—The Great Western Railwav 
Co. have paid £211 under the Workmen's Compensation Act to 
the widow of William Rose, one of the company's workmen, who 
met his death upon the electric railway at Paddington. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—The price of copper yesterday was 
£63 10s. per ton. (Last week, £64 10s.) 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
A meeting of the Severn Electric Launch Co., Ltd., will be 
held at 3 p.m. on October 2156, at the ottices of the company, 
at Stourport, to receive the liquidators’ account of the 
winding up. 

The City of Wellington Electric Light and Power Co. is 
being wound up voluntarily, and Mr. Herbert Edward Salt has 
been appointed liquidator. | 

The trustee in the bankruptcy of Albert Dickinson, Electrical 
Engineer, Electrical Works, Dixon Lane, Wortley, has been 
released. 

A first and final dividend of 6s. 8d. in the £ is announced 
in the bankruptcy of David Roberts, Electrical and Motor 
Engineer, 3 and 5 Whiston Street, Derby. 


Institution of Mechanical Engineers.—The first general meeting ` 


of the coming session will be held at Storey’s Gate on Friday, 
October 18th, at 8 p.m., when a Paper by Prof. Bertram 
Hopkinson, entitled **On the Indicated Power and Mechanical 
Efficiency of the Gas Engine," will be read and discussed. 


Specification for Copper Alloy Bars.—The Engineering 
Standards Committee have issued their Report No. 35, being 
the British Standard Specification for copper alloy bars for use 
in automatic machines. The specification is published at 2s. 6d. 
by Crosby Lockwood. The sub-committee on rolled and drawn 
sections for use in automatic machines was appointed at a 
meeting of the sectional committee on screw threads and limit 
gauges held on November 25га, 1905, which appointment was 
confirmed by the main committee on March 8th, 1906, when the 
reference to the sub-committee was extended to include bars 
made from bronze and other copper alloys. Before laying 
down any standard sizes or margins of manufacture for copper 
alloy bars for use in automatic machines, it was deemed ad- 
visable to ascertain the accuracy with which these bars were 
being produced in this country, and evidence was collected on 
this point by the issue of circulars to users and manufacturers 
of this class of material. It is upon the evidence thus obtained 
that the standard sizes, margins, and tests contained in the 
Report, have to a great extent been based. It may be pointed 
out that this specification is drawn up on very similar lines 
to that for steel’ bars for use in automatic machines, issued by 
the committee in May, 1907, and is intended to standardise 
as far as possible the bars from which copper and brass nuts 
and bolts are manufactured, so as to enable manufacturers 
to stock a definite class of material. It is interesting to note 
that the committee have primarily divided this material into 
two classes. In the class of bar known as Class B, they impose 
no mechanical tests, but, in contrast to the specification for 
steel bars in Class A, mechanical tests are imposed for the 
smaller sized bars below jin. hexagon, and jin. round 
or square, and for these a special standard test piece has been 
provided. 


Electric Shock Fatality.—At the Wednesbury Town Hall, on 
Tuesday, an inquest was held into the death of John Brennan, 
blacksmith at the Old Park Works of the Patent Shaft and 
Axletree Co., Dudley. Mr. G. S. Ram, Electrical Inspector of 
Factories, was present. The deceased was employed in the 
* bogey " department, and had occasion to use an electrical saw 
for the purpose of cutting hot metal. In this he was assisted by 
two other employees, named Costello and Watts, the former of 
whom was too badly injured to attend the inquest. The latter 
stated that deceased had finished using the saw, and was leaving 
the machine when Costello pulled the switch out to cut off the 
current. There was immediately a ''fearful flame" from the 
sheet iron flooring, and another employee named Corbett, who 
was near by, stated that he was himself. knocked over, and that 
deceased reeled and fell Watts in attempting to save him 
stepped on to the iron plates near the motor and was thrown 
first forwards and then backwards. Deceased was eventually 
pulled off by the trousers’ leg. John Lewis Andrews, electrical 
engineer to the Patent Shaft and Axletree Co., stated that he 
found that the spring of the switch of the motor was broken, and 
that when pulled back it caused contact with the iron cover of 
the switch. There was, however, an earthing cable attached to 
the case, which was taken to an iron column supporting the roof 
as well as to the frame of the motor. His opinion, however, was 
that the motor was not perfectly earthed. The switch and motor 
were fixed in accordance with Home Office requirements. Mr. 
G. S. Ram said the only explanation he could give for the iron 
column not proving conductive was that there was paint on it. 
The failure of the current to pass through the saw into the 
foundations, he thought, was due to the fact that, while the 
ground was well watered on the surface, it was probably dry 
underneath, as there was a furnace in close proximity. Thus 
the earth would be non-conductive. He had known similar cases 
elsewhere. He thought the firm had taken all reasonable pre- 
cautions. The jury returned a verdict uf accidental death, and 
attached no blame to anybody. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. C. D. Burnett, Chief Electrical Engineer, and Mr. G. G. 
Spurfield, Assistant Electrical Engineer to the Carlisle Corpora- 
tion, have sent in their resignations, which the Electricity Com- 
mittee have accepted. The resignations will take eftect as from 
March 31st, 1908. 

Mr. E. Ford, Accounts and Correspondence Clerk in Hanley 
pou Department, has been appointed to a similar posi- 
tion in the West Ham Corporation Electricity Offices. 

Mr. S. G. Marston, Senior Charge Engineer, Hanley Elec- 
tricity Works, has been promoted to Mains Superintendent. 

Mr. J. E. Bridgman, Charge Engineer, Stalybridge, has been 
зрвошио Charge Engineer, Hanley Corporation Electricity 

orks. 

Mr. R. Borlase Matthews, consulting electrical engineer and 
central station ‘‘ publicity expert," has opened an office at 
1 Victoria Street, Westminster, London, in addition to his 
Swansea office at 9 Cambrian Place. 

Mr. Percy Olver has been appointed engineer and manager 
to the Midland Electric Light and Power Co., in succession to 
Mr. F. W. E. Jones. Mr. Olver was formerly chief engineer to 
the Harrow Electric Light and Power Co. 

Alderman W. Mawlow, a director of the Salisbury Electric 
Light and Power Supply Co., left estate of the gross value of 
£9,545 4s. 114. 

An application by Mr. E. Holcombe Hewlett, electrical en- 
gineer to the Mansfield Corporation, for an increase of salary, 
has been deferred for six months. 

Mr. W. B. Turner, who, as previously stated, has resigned 
his position at the Electricity Works, High Wycombe, was last 
week presented by the stalf and employees of the company 
with a mahogany case containing a solid brass rolling parallel, 
together with an illuminated address signed by the subscribers. 

Mr. J. H. Hodgson, Senior Shift Engineer at the Electricity 
Works, High Wycombe, has been promoted to the post of Chief 
Assistant. 

We understand that Mr. John A. Smeeton has resigned his 
position as London Manager to Messrs. Richardsons, Westgarth 
& Co., Ltd., and has accepted the position of London Managing 
Director to the Fusion-Welded Metals, Ltd., of 56 Victoria 
Street a company recently formed to exploit a new invention 
for welding copper and various alloys on to steel and for 
welding together any two classes of steel by means of copper 
or any alloy. 

Mr. Thomas Parker has been elected to the Board of the 
Metropolitan Railway Co., in the place of Col. J. J. Mellor, 
who recently resigned. 


MISCELLANEOUS CITY NOTES 


ARMSTRONG, WHITWORTH & CO.—The directors have 
declared an interim dividend of 10 per cent. per annum on the 
ordinary shares, and 4 per cent. per annum on the preference 
shares. 

BABCOCK & WILCOX.—An interim dividend of 1s. 7 1-5d. 
per share has been declared upon the ordinary shares. 

BRITISH ALUMINIUM CO.—An interim dividend of 3j 
per cent. is announced. 

BRUCE PEEBLES & CO.—The following note has been issued 
to the preference shareholders :—It is not intended to pay the 
interim dividend on the preference shares which is usually paid 
at this time. As the shareholders are aware, however, there 
is a special reserve fund invested out with the business of the 
company for securing the payment of the preference dividends. 
The fund is more than sutticient to pay the whole of the 
current vear's dividend, and the matter will fall to be dealt 
with when the year's accounts are completed in March or April 
next. 

CALCUTTA ELECTRIC SUPPLY.—An interim dividend of 
64 per cent. per annum for the June half-year has been declared. 

FOLKESTONE ELECTRICITY SUPPLY CO.—An interim 
dividend of 2 per cent. has been declared upon the ordinary 
shares. 


SITUATIONS WANTED. 


B Sc. (Engineering) London Honours desires engage- 
° ment. Two years College: three years Shops, Testing 
Department, Drawing Oflice.—156, ELECTRICAL ENGINEERING, 
203, Temple Chambers, London. (156) 


MECHANICAL ENGINEER. Advertiser who has had 

Charge in Large Electricity Works, seeks engagement in 
responsible position in Works or Central Station. —157, ELECTRICAL 
ENGINEERING, 203, Temple Chambers, London. (157) 


DVERTISER, 24, trained by Consulting Engineers, 

practical and commercial experience, desires permanent 

position in good firm or Railway Company.—158, ELECTRICAL, 
ENGINEERING, 203, Temple Chambers, London. (158) 


For further Small Advortisementa, sce page vii. 
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STOCK AND SHARE LIST 


. RISE OR Risk OR 
. AMOUN gi ik S10CK FALL Amount] DIVIDEND Stock FALL 
NAME, ‹ EXCHANGE | SINCE NAME. Parr. EXCHANGE | BINCK 
*= Interim. |Quotation,| Last Snare. | *= Interim. QuOTATION.| Last 
WEEK WEEK. 
1906 190 7 
ELECTRIC SUPPLY. : "e 
x er^ & Poole E. S. Co. Ld, 7 5/-* 94—10 Dublin United TERMS QU. is consisactins 10 6 67% 13—14 

Do. 44% Cum. Pref... аи 4à | 437+ Een Do. 6% Pref.. ue 10 m 6%* | 123—134 

Do. et "Саш. Second Pref. ........ 6 67 9}—104 Hastings & District E. Tr. Co. Db. ... Ro 44 447% 97—100 xd, - 

Ро. 447 Debenture, Red.. " 4) 447". 9a—]102 1. of Thanet E. Тт. & L. Co. Сш. Pf... 14 — i—1li -1 
Bromley (Kent) E. L.& Power Co., La. 5 + 2/-* 4$ —21xd Do. 4% Deb.. PF Stock 4 4%* 060—731 

Do. 4)% lst Deb. Red. Stock 44 = 92—100 Lanes. Un. Trs., Pr. Lien Db. mn 1] xs 5 5v. 94—97 
Brompton & Kensington E. B Co., Lal. o 10 447* 174—8 London Street Tramways Co.. HY 4/9 — #—4 

Do. 7% Cum. Pref.. н 7 iv* | 5—5 London United Trs., Ld., Cu. Pf...... i; 10 5 љут | '74—5 
Central É. S, Co.. Ltd.. 47 ‘Guar. Db.| Stock 4 — 90—)02 Do. 4% 181 Mort. Deb. Red ......... Stock 4 rhe 82—*6 
Ch. Cross. W. E. & City E. S. C»..... 5 5 5y* 38 —41 Manx Electric R. Co., 54% Cm. Pf.... 5 54 | 547 44—5 xd -1 

Do. 447 Cum. Pret T ЧАИР РА 5 44 2417* 31—3i -i Do. 44% 18% Mort. Deb, Red .. ... Steck 44 | 445" 96—99 ad | -1 

Do. 4% "Deb. Red _............ ЕТ Stock 4 — 965 —99 Metropolitan Elec. ) ratis, EC Def.. 1 nil | — — ү -Å 

Do. “City Undertaking.’ "аСт. Pf. 5 4h 44%" 31—35i Do. 5% Cum. Pref.. A nie SEP 1 5 — ue 
Chelsea Electric Supply Co., Ltd. ... 5 44 $;,-* | 34y—44 Do. 4)* Deb. stk. Red........ ...--- Stock 4) | 44%* 94—07 

Do. 447 Deb. Red . ‚| Stock 44 == 102—105 National Elec. ctia ite Со. Ltd. 1 10 — H3 - 
City of London Elec. Lt. Co., | Ltd. ... 10 6 5y* 9-10 New General Tr. Co., 6% Cin. Pf... 5 nil — 14—13 

o "ОШЕРГЕ «oos err tors 10 6 Eaa 104—114 North Metropolitan Trams Co.. ‚.|#4 10s. 1/- i/-* 4—4 

Do. 5% Deb. Вей .. ..................] Stock 5 5y* | 122—125 Do. 347 Mort. Deb. ..... | 100 3} — 00—93 

Do. 41% 2nd Deb. Red .. „++ Stock 45 | 44%" 97—100 Potteries Electric Traction Co. Dul, 1 4 — 4-4 
Cty of yu P; Dia Quizas iie 5 4 ae 1 Do, 5% Cum. Pref. . add ОРАП 1 5 57% 4—4 

Do. ref. sd 5 5 = 44—5 Do. 44% Deb. Red. ннн... | BLOCK 44 44%* 95—18 
County р Elect. Sup. Co. Le. 10 | 5 4v* 61—:1 Province Tu “tramways Co. Ltd. Te 10 81 37" 45—54 

Do. SZ Quim. Prof сосен 10 6 к 10—11 Do. 6% Cuin. Pref. 10 6 0% os amy A 

Do. 4 v Deb. Red 2... онен Stock 44 | 4)5* | 106—109 South Met. Elec. Trams & Ltg. Co. Lil. 

Do. 447 2nd Deb. Red ........ „....| Stock 4) — 906—299 6% Cin. Pf. (fully paid)... es «hà 1 — 62d.* 1—1 
Edinunson's Electricity Corp., Lt... 5 4 — I3 Do. 4X Duty, Ido, .oneteseci décors ets Stock — 4x* 50—54 

Do. CF Cam Prek ась ET. зү — 11—2 Sunderland Dst. E.Trs.1st Mf. Db. Rd. 100 5 узы 44—85 

Do. 44% Ist Mort. Deb. Red ...... Stock 44 — | 76—51 Yorkshire (West Riding) Кес. Trams 5 nil — 1—1 
e a То Supply Co Co., Ltd. 5 54 2/-* | 44—24 xd zt Об. OP Cum" ет assats b nil — 31—3 

. 5% Cum. Pre ieee 5 5 2/0* | 42—59 xd e Do. 447 Ist Deb. Red ...............| Stoc 4 r fa 7— 
“Р "m Ist Deb. Red .... „| Stock 4) — | асе A Mer 4 ae 

ove Electric Lighting Co., EA =. 5 9 — “4—7; 4 
Por Wight E: Le P. Co Do LT Stock | ау | — 1—0 TELEGRAPH AND TELEPHONE 

tensington Tn En Ake Б L.Co. ә 10 -= 54—91 nulo-Aimericat legrap . Lt stock 3 15/-* 5—65 - 

Do. 447 Deb. Red ..... „| Stock 4 -— оү? Es "62 Pref. малае rock o 37 07100 | Та 
Kens. & N't'ng Hill E.L. Cos. Dh. Ra.| Stock 4 — 99—102 Йй; Det Og. аа о MEG 1} — | 154—153 =% 
London Electric Supply Corporation 3 4 - 11—11 -i Cominerciul Cable Co., 4% Deb. Red..| Stoc! 4 47," 90—92 ха| —1H 

Do: iM Prep onquiicisckadoisa chives 5 б | 94" 44—34 -à Direct Spanish Teleg rap i Co. Ltd. 5 4 2/-* 841—354 xd | -14 

Do. 47 18% Mort. Deb. Red ......... Stock 4 — | 85—090 ' Do. 10% Cum. Pref, ааг d: à 10 5/-* 9—94 xd 
p Elec. Supply Co., Ltd. 5 8 | -- | b4— 51 +4 Do. 4417 Debs. ....... | 50 4} 44% 95—101 

р у: Com. Pref. ...... T Š 44 , 447* 4g—5 Direct United States Cable Co. Túi. 20 4l — 121—13] -18 

Do. 447 Ist Mort. Deb. Red ....| Stock 4} 437," 103—107 Direct West India Cable Co. Liu., 

Do. 8347 Mort. Deb. Red . .. | Stock 3) | 347," 87—92 44% Reg. Debs, Red ............... 106 4) 44% | 100—102 
Midland E Corp.for P. Dist.1stMt.D |1004500| 44 | 447" | 95—98 Eastern & 8. African Lid., 4%Mt рен, 100 4 , 4% |[973—100) 
Newcastle & Dist. E. L. Co., £9 paid 10 5 |3/734.% | 841—9) Do. do. (Mauritius Sab.) 25 4 € 100—102 

Do. 417 Mort. Deb. Red ............ Stock 4} — 05—101 Eastern Ext. Australasia & China .. 10 7 25%° | 113—124 -1 
Newcastle-upon-Tyne Elec. Say dde 5 5 EO 61—63 Do. 4% Mort. Deb. Perp. ............| Stock 4 45,* | 102—154 -4 

Do. £2 Pin. .... S 5 8 01— 6} Eastern Telegraph Об Чолун. MOOR 51 244 | 190—185 -5 

Do. 57 Pref. (fully paid) . 5 5 — 5—5} Обе -Et Prtel. з әвава&з»чайлвауск»в есе Stock 8j — 86—88 
, Do. 10/- Pm. ...... 5 | 5 5—5} Do. 4° “Mort. Deb. . ......| Stock 4 — 103—105 
Notting Hill Elec. Ltg. Co., "Ltd.. 10 74 67* 11—12 G. N. Tel. Co. (Co enha; zen) .. x 10 20 ое 34—36 
Oxford Electric Co., Ltd. ............... A. 7 2/6" | 54—0 Indo-European Telegraph Co. ‘Ltd... 25 13 — 55—57 

Do. 4% Deb. Red.. (den sss ras sus] DOLOG 4 — 25—97 Marconi Wireless Telegraph Co. Ltd. 1 nil == 12—11, -i 
St. James and Pall Mall E. "fa Co. Ld. 5 10 — 74—84 -i National Telephone Co., tiie Pref,..| Stock 6 6%" 206-108 

Do. 7% Non-Cum. Pref................ 5 7 -- 63—7 & Do. Deferred ...... BEC INEES OLORE 51 6%* | 106—108 

Do. 34% Deb. Red. ..... Stock 3} 8)7* 86—91 Do. 6% Cum, Ist Pref. — 10 6 Ж 104—12 
Smithfield Mkt. Elec. Sup. Co., Lui. 5 | nil = у= Do. 67 Саш. 2nd Prel. oee] 10 6 6%* | 10—12 

Do. 4% Deb. Red ... Stock 4 -- 71—15 Do. 5% 9rd Pref. ... . ...... „ноен 5 5 6%* 54—54 
South London Elec. Sup . Corp. Ltd, 5 3 — 12—2{ Do. Bh’ Deb. Red eee Stock 3} 34%" 95—95 
South Metropolitan Е. L. & P. Co. 1 | — = Do. 4% Deb. Red.. '| Stock 4 4%* | 101—103 

Do. 77 Cum. Pref.. essere] ИК. i 8а. • 412—1 yr - 1% West African Telegraph Co. Ltd. 10 4 — 10—10} 

P e et^ n ae Ret "E NONE Stock 4 ae ats xd ot Western Telecraph Co., Ltd. — 10 7 6%* 124—134 

rban ec, Supply Co Al. 5 2/6 —2i xu = Р X MU сыалы как рр T ової 4 4A" m 

m i Cun | CRS 8 I 5 2/6* 12—241 xd - } cer Neb RR ; сорс 

Jo. 44% lst Mort. Deb. Hed | ...... Stoe 4) 4\%* 92—95 xd =% 

Westininster Elec. Sup. Corp., Ltd. 5 12 ps 81—091 ser 3 MANUFACTURING i 
De dE Oum. Er. ian 5 4) 447° 41—58 -$ Aron Electricity Meter Co., Ltd. ...... 1 nil — bh 
Do. 69 Cuin. Prol. „еони 1 6 — 7—49 
ELECTRIC RAILWAYS. Babes Wiles, Ord. е 1 20 1/74* M i xa 
Baker St. & Waterloo 4% Pe lcs Deb| Stock | 4 — 88— Do. 6% Pref. .. 1 6 {4 1—10 хеј) -5 
Central London . 4 Stock | 4 av 63—05 Britisli ате & ‘Helsby Cables, 14: 5 10 e 64— 7 

Do. 4% Preferred., Stock | 4 47° 83—00 Do. 6% Cum. Pref. . 6 -- 08—04 

Do. Deferred.. ЖЕРТ оа 4 -- 45—48 -9 Do. 447 Ist Mort. Deb. Red. Stock 44 44}%* | 101—104 

Do. 4% Debentures.......... Stock 4 — | 102—105 British Thomson-Houston Co., Ltd. 

Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 — $1—84 44% 1st Mort. Deb. Red.. Stock V 447" 85—89 
City and South London Cons. ......... Stock 2h | 24 45—47 British Westinghouse Electric Muf. 

Do. 4% Perp. РеЬ......................| Stock 4 — | 102—105 Co., Ltd., 6% Рге!._................. 5 nil y 1—1$ 

Do. 57 Perp. Pref. 1801 ............ Stock 5 sye | 316=119. | 41 Do. 4% Mort. Deb. Red.............. Stock EO Okaa +3 

Do. 5% Perp. Pref. 1898 ............| Stock 5 57* | 113—116 Brest. Electrical кейш! Со....... 2 nil == —} 

Do. 5% Perp. Pref. 1901 ........... Stock 5 57* |11s—116 Do. 65 Pref. ..... eese а | nil F mi, 

Great Northern & City Pref. '* A ' 10 4 ll} 14—11 Do. 44% Perp. lst Deb... Stock 4 44% 83 —80 

Gt. Northern, Piccadilly & отме 10 4 -— б—7 Do. 44% Регр. 2nd Deb. .... ..| Stock 4 45%" 68—71 
Do. 4% Pe ‘rp. Deb. ........ Stock 4 -- 83—85 Callender's Cable and Const. Co., L4. 5 15 == 94-—10{ 

Mersey Cons. .... ess] Stock nil — 2—4 Do. 57 Cum. Pref. . “ 5 УАД 51—5 

Do. 3% Perp. Pref. Red.. 1 Stock nil — 3—6 Do. 44% 18% Mort. Deb.. SO] Stock 44 44%* [1054—1074 
Metropolitan Cons. en у э Stock 1 )z* $8—39 aj Consolidated Electrical Co., , Ltd........ 1 8 — Ys ys 

Do. 347 Preference „шшш. Stock | 34 | 312* | 86-80 | Crompton & Co., Ltd. vs 3 5 9 14-2 

Do. 342 A" Pref, u susen Stock 3) alse | 15—80 Do. 5 1st Mort. Reg. I Deb. n.n.. [50 & 100, 5 | 5%% | 06—00, 

Do. 317 Conver tible Pref. Re up Stock 34 34%* 71—76 Dick, Kerr & Co. " Ltd . ТҮҮЛҮ 1 10 2/-* 4—1 ха ! +4 
Metropolitan District suse] Stock | nil — | n-i2 Do. 6% Cum. Pref. ee ! 6 Tha m xd 

Do. 6% Регр. Deb. .....................| Stock 6 6%* | 124—129 Do. 447 Deb. Red ..................... Stock 4} | 424° | 101—104 

Do. -4% Pref, Deb. ....................| Stock 4 4%* "9—83 Edison & Swan United ** A," £3 paid 5 41 es 1,6—1 yy 

Do. Extension Pref. (57) .... Stock nil -- 10—20 ро. do. (fully paid 5 4} = 21—21 
Ass. Ext. Pf. Guar. by U. E. Rs. Со. Stock 8 -n 48—53 Do. # Deb. Bed. avo oeeeeoress itcm Stock 4 45" S3— 85 
Underground Elec. Railways Co o Do. 5% 2nd Deb. Red.. ө] Stock 5 од" 87—90 xd | -2 

London 5% Profit Shy. Sec. Notes|Variots 5 — 55—58 коон. Construc tion Co., “Ltd. TES 9 — — 1—i 
Whitechapel aud Bow 4% Deb. ........ | Stock 4 = 103—106 —1 Do, 77 Cum. Pref.. E 2 7 — 1—1 og 
Do. 45/ ‘Ist Mort. Deb.. saa Stock 4 45" 77—81 
ELECTRIC TRAMWAYS. gi RE Ae mg an А "s Pref. 10 5 — 8—8} 
ie о. 4% 1st Mort. Deb. Red ......... Stock 4 4x* 90—08 xd -2 
bo. "Ss Con. bron. Ld, ЕТТ : E 5y* ш Ew s и? Work: Co., Lul. 15 5/-* 11—12 —1 
Do. 4jY Deb. Red.. Boe: à fa pr. Е 0. , Cum, P өзө РИ 5 i 2/3* 5—5 
Birm. & Mid. Trs., Ld. ist 'Db. Ra. Stock if de. i Ee xd 3 Do. 447 Ist Mort. Deb. . Red ......| Stock 4 - 1054—1074 
fa i I. R. & G. P. Co., Ltd.. RER 10 10 5%* | 144—15 
British Electric Traction Co., Ltd. 10 — — 23 - Do. 47 Deb. Red.. 100 4 47» 95 we d 9 
Do. 05 Cuin. Рге!..................... 10 6 67," amr = Tel. Const. & Maintenance Co. ш... 12 15 5%" 301—32 Т Si 
 Perp. Пей. ....................] Stock 5 5% | 9r—100xd| -3 Do. 4% Deb. Ваз. Red 100 4 4%* | 99$ 10? 
Do. 44° 2nd Deb. ........ Stock 4 | 44%" | 78—81 White (J. G.)& Co., 6% а xin 10 7 ы ва ор 
City of Birmingham Trs. Co., Cin, Pf. 5 5 — 41—44 Willans & Robinson, Ord. Shre а | x 113 “4 
res... 1 nil — 14—1 
Sie иг шша Trs. Co. 2: ро, 67 rd Cum. Pref. . SK 5 nil 10/6t si 
OD.. crscaccecsoreccenscacne see 100 4 — 95—101 Do. lst Mtg. Dob. 4% Red. "Em 100 4% — 76—80 
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FREE ADVERTISEMENTS | 


SITUATIONS VACANT & WANTED. 


N order to assist those readers of Electrical Engineering who are seeking situations 
or are desirous of filling vacancies оп their staffs, the Publishers accept advertise- 
ments of situations vacant and wanted, free of charge, if sent on the order form 


published in the current issue of Electrical Engineering. 


TWENTY WORDS will be INSERTED FREE OF CHARGE, and any additional 
words at the rate of 1d. per word. 


Instructions. 
Write out the advertisement on the form below. 
If replies are to be sent direct to the advertiser, his name and address must be written in the spaces to form part of the advertisement. 
Where the advertiser does not wish his name to appear, he must leave a blank for the insertion of a number, and fill in the words 
** Electrical. Engineering, 203, Temple Chambers, Loudon.” Replies will be forwarded free. 
In either case the advertiser's full name and address must be added in the lines at the bottom of the form. 
When the advertisement exceeds twenty words, postal order or stamps for additional charge (at the rate of ld. per word) should be 
sent with order. 


ORDERS for FREE ADVERTISEMENTS must reach the Office of Electrical. Engineering by FIRST POST, WEDNESDAY MORNING. 


ExAMPLE I. ExamMpce Il. 
Please insert the following advertisementin ELECTRICAL ENGINKERING Please insert the following advertisement in ELECTRICAL ENGINEERING 
of Oct. 10, 1907. I enclose 2d. for ? additional words at 1d. each of Oct. 10, 1907. [enclose 3d. for 3 additional words at 1d. each 
Experienced | Electrical | Engineer | wanted | аг Shift | Engineer. | Advertiser | who has 
—(-————M—————— Ó— "A hx he CU VD А iat 
- Assistant | Munager | of Large | Manufacturing = worke | | a Assistant at Large 
= Worka | near Lindon | Salary £500 ~ Electricity Worka | seeks Engagement in 
ТЕЕ с> "yn осле) = | а эл ш M "S 
| “ Klectrical | Engineering” 203 Temple responsible ` position | Harold Jones 99 
Additional words at ıd. each. Additional words at ıd. each. 
Chambers | London | | Bedford Street | Manchester 
- — OO —_—————— -— Сын реми ер —— 2 SS H— PÁÓ o? E Быз i — - 
| | | 
LL n MM Е ————— - - —— —- -—— i E 
| | | 
FULL МАМЕ -—John Smith & Co., FULL NAM E— Harold F. Jones, 
ADDRESS— 264, High Streeet, ADDRESS—99, Bedford Street, 
Rotherhithe, S.E. | Manchester. 
18 ADVERTISEMENT FOR ‘‘ SITUATION VACANT" OR '* WANTED " ?— Vacant IS ADVERTISEMENT FOR ‘SITUATION VACANT" OR ‘WANTED "?— IFanted 


wee wenn we we ewe wwe ween ewe ween ee чоч ч — ч ч ete 22 gc - = = чу ч cl ААМ ten ш шош шош шош Шош 2 шош шош шош шош Шош ч ош Re ew KH чш ч чш чш шош ы ew шош ewe Hw we ш ош ш ж ш шш ш wee wwe wee eee ew me ewan 
жө: ce ЛЕК антен cm аав а em ин. ж Жө um а S wb эшк ER MENS Эн ГИМ, ий Sel er cm db э ды ык: ж qm em Um de ый m oem ж» өн Pm мө: m mcm mcn loe em cen eme enm м Өк чи ж (ш Ж И "ША ERN А, ЧЕ CM m а Сш а, aa Ж ЭМ mm ыс жн! эш ш на: эш ЧЁ: Km эш, mem RC ж, CR e om mo o ic Dn meom Ж. 9 m и ЖИ m eium de ws i e "m m mp m m AC ИЙ-И: ЭЕ Эн, m dev m MONS 9m EOM e e Em las э SCAN a RE жа кыдыр. 


ORDER FORM. 


This form, which is only available for an advertisement in the issue of Oct. 10, 1907, must reach Tux KILOWATT 
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SUMMARY 


IT is expected that a new mercury-vapour lamp, in 
which quartz takes the place of glass for the tube, will 
be placed on the market this autumn. 16 is the inven- 
tion of Dr. Küch, who found that by employing quartz 
and running the lamp at a higher temperature, the 
efficiency can be brought to about } watt per candle, 
and that the light has then more red rays in it than 
that of the Cooper-Hewitt type. The light is, how- 
ever, still bluer than sunlight, and colours are not seen 
truly by its rays. The dimensions of the lamp are 
much smaller than those of the Cooper-Hewitt lamp. 
(Page 519.) 

OnpJECTIONS to the draft Home Office Regulations con- 
tinue to be made. The Stepney Borough Council pro- 
test against there being two sets of regulations by 
separate Government departments, and have also put 
in a number of specific objections to several of the 
rules drafted. Other points of detail are criticised by 
“W.M. B.” in an interesting letter, which incidentally 
also reviews the troubles experienced with the insula- 
tion of hand lamps. The use of an independent switch 
for controlling each hand lamp would, our correspondent 
thinks, prove more troublesoine than its omission, but, 
on the other hand, he emphasises the desirability of 
insulating ше cage of the ordinery hand lamp. (Pages 
200 апа 20252 =) 

AN account is given of some tests made by HERR 
Fritz SrAuL: on the behaviour and capacity of three 
well-known types of dry cells, discharging through a 
resistance of 12°66 ohms. The initial IZ. M.F.'s. were 
about 14 volts, and the current from 110 to 115 
milliamperes. The tests were continued for about six 
months, at the end of which time the P.D. varied 
from 0'2 to 0'4 volts, and the currents were about 20 
milliamperes; the capacities varied from 128 to 190 
anipere hours, and from 103 to 156 watt hours. (Page 
551.) | 

In the recently published Proceedings of the Twelfth 
Annual Convention of the Incorporated Municipal 
Electrical Association, there is a schedule of returns 
relating to street lighting by electricity and gas, pre- 
pared by Mr. Haypn Harrison. Taking 150 towns, it 


is shown that the average cost per candle-power per 


annuin is 16 4d. 
(Page 552.) 
DuniNG recent years a number of mechanical en- 
gineering firms have taken up the manufacture of 
electrical equipment required for use in conjunction 
with their own engineering specialities. These firms 
include crane manufacturers and machine tool makers, 
who, in some cases, have laid down considerable plant 
for this class of auxiliary electrical manufacture. 
Messrs. J. Boorn & Bros., Ітр., of Leeds, crane 
manufacturers, айога a good example of suecessful 
enterprise in this direction, having during the past few 
vears arranged for the manufacture of the electrical 


C 


for gas and 74d. for electricity. 
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equipment of cranes supplied by them. A full descrip- 
tion of these works is given on page 553. 

Ovr third notice of the exhibits at the Engineering 
and Machinery Exhibition (Olympia, London) is pub- 
lished this week. (Page 557.) 

AMONG some notes on recent electrical engineer- 
ing matters from our Cape Town correspondent, the 
opening of electric power station and sewage disposal 
works at Muizenberg is referred to. Street lighting 
by Osram lamps is to be introdueed at Woodstock by 
arrangement with the Corporation of Cape Town at a 
cheaper price than that quoted by the Gas Company. 
Electric train lighting is making considerable progress 
in South Africa. An electric lighting system is to be 
introduced in Uitenhage. The Cape Town local sec- 
tion of the Institution of Electrical Engineers com- 
menced its session with the presidential address of 
Mr. J. P. Epwarps. Other subjects mentioned in 
our correspondent’s notes are the recent troubles with 
the gas engines at Johannesburg, the East London 
Municipal electrical scheme, and the supply of current 
to Indwe from the power station of the local mining 
company. (Page 561.) 

A PAPER recently read in America by Mr. F. E. 
GREENMAN describes the successful first year's working 
of a transmission system, in which a pressure of 72,000 
volts is employed. This is the highest transmission 
voltage which has as yet been employed. Great care is 
taken in the patrolling of the lines, and a telephone 
line for the use of linesmen is run the whole length. 
The principal source of trouble is due to lightning. 
(Page 562 ) 

In an article recently published in America, Messrs. 
P. MacGanan and H. W. Youna describe several forms 
of synchronising apparatus, including two forms of 
rotary svnchroscope, and an automatic synchroniser in 
which the circuit of a relay actuating the main switch 
of the incoming machine is closed automatically when 
the proper conditions of speed, phase, and voltage are 
arrived at. (Page 563.) 

THE United States Department of Forestry recently 
made a series of experiments to determine the best 
conditions of seasoning for wooden poles used in over- 
head construction work. Incidentally, it is remarked 
that the number of new poles required annually in that 
country for maintenance purposes reaches a total of 
2,650,000. The results of the experiments are sum- 
marised on page 565. 

A RATHER interesting method of obtaining practically 
constant voltage from a variable speed dynamo for train 
lighting is described in a patent specification issued last 
week. The owner of the patent is the BRITISH THOMSON- 
Hovston Co., and the method described is а new ap- 


plication of iron wire resistances, the positive tempera- . 


ture coefficient of which has already been taken advan- 
tage of in a similar connection. (Page 565.) 

PRoTEsTS continue to be made by the various 
Chambers of Commerce throughout the United King- 
dom against the new telephone charges. The desira- 
bility of fixing telephone call boxes at railway termini 
18 being discussed. (Page 566.) | 

Tne Board of Trade Report on the tramway accident 
on the Sunderland and District Tramways has been 
issued. The accident is attributed to the driver, in using 
his magnetic track-brake for coasting, having failed to 
carry out the instructions which direet him to com- 
mence the descent in the last braking notch, and 
only to move the controller-handle further when the 
ear has attained sufficient speed for the magnetic brake 
to come into operation. At the inquest on the victims 
of a tramway accident on the Birmingham Corporation 
Tramways last week, it was ascertained that this arose 
through an inspector testing a defective magnetic brake 
оп a steep gradient, instead of sending the ear back to 
the sheds for repair. (Page 567.) 
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A REPORT has been prepared by the General Pur- 
poses Conunittee of the London County Council upon 
the important question of retention money in contracts, 
aud a modification cf the Council's Standing Orders 
dealing with the matter is recommended. A schedule 
of pereentages has been prepared varying from 10 per 
cent. on a £30,000 contract to 4 per cent. on a £300,000 
contract. In the case of contracts for machinery, 50 
per cent. of the contract price is to be paid on delivery. 
25 per cent. after erection, and 15 per cent. after test- 
ing, and the balance after the expiration of the period of 
maintenance. In contracts of electric lighting, 80 per 
cent. of the contract price is to be paid on completion of 
the work and the balance after the prescribed pericd of 
maintenance. (Page 508.) 


SOME interesting figures of costs of maintenance of 
paving of tramway track are given in a statement read 
by Mr. F. SrENcER, Tramways Manager to the Corpora- 
tion of Halifax, at the recent conference of the Muni- 
cipal Tramways Association. Mr. Spencer argues that 
it is unfair for the total cost of this to be borne by the 
Tramway Department, as practically all the wear and 
tear of the paving is due to ordinary traffic. (Page 
568.) 

THE United States Navy Department recently 
adopted a standard specification for lightning conduc- 
tors for high brick chimneys. (Page 569.) 


We publish the first part of an article by H. R. 
SPEYER upon the electrical equipment at the Mansfeld 
Copper Mines in Germany. ‘The mines are scattered 
over an area of 25 square miles, and employ approxi- 
mately 20,000 men; while the output for 1906 was 
20,000 tons of copper and 100,000 kilogrammes of 
silver. The gas from the copper smelting furnaces is 
utilised for driving gas engines of 1,800 h.p., which 
are coupled to three-phase alternators generating cur- 
rent at 3,000 volts 50 periods when running at 125 
r.p.m. The distribution is by underground cables, and 
is effected partly at 8,000 volts and partly at 10,000 
volts. The author gives considerable details of con- 
struction and also working costs. (Page 570.) 


AT the recent annual convention of the American 
Poultry Association at Niagara Falls a number of 
electrical incubators were shown. (Page 575.) 


WE illustrate and describe a tramear body construc- 
tion suggested by Mr. P. КАУАХАСН, of Liverpool. The 
object aimed at is to give an exit at the front of the 
car so that the passengers entering ‘and leaving the 
car do not meet. A partition is provided which com- 
pletely shuts off the driver. (Page 575.) 

Tne rusting of iron and the peculiar phenomenon 
of passivity seem to be intimately connected. The 
passivity of iron would appear to be the result of an 
electrolytic effect, as was mentioned in our electro- 
chemical article of last week, where we dealt with 
H. L. Нкатнсоте’ѕ Paper. This week, under Electro- 
chemistry, we abstract articles by W. J. MÜLLER and 
J. KÖNIGSBERGER, and by W. H. WALKER, А. M. 
CrEpERHOLM and L. №. Bent. The first authors deal 
with passivity of iron, and dispute the theory which 
states that an oxide film is the cause of the passive 
state. The second paper has to do with the corrosion 
of iron, and the authors bring forward a number of 
facts to show that the corrosion of iron is due to an 
electrolytic action. The controversy upon the causes 
of corrosion of iron is of great interest. and may ulti- 
mately be of industrial importance. Owing to ditti- 
culties in obtaining the chlorides of the cerium metals 
in the anhydrous condition for electrolysis, W. Мстн- 
MANN, L. Weiss, and J. SCHEIDEMANDEL have, as the 
results of experiments, found that they can obtain 
better results by eleetrolvsing the fused fluorides in 
а bath cf the fused oxides in a manner similar to that 
employed in the electrolytic produetion of aluminium. 
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A method for obtaining molybdenum from sulphide ore 
is also described. (Page 576.) 


. UwpER Electrical Science will be found a note on 
the phenomenon known as the inverse discharge in 
Rontgen-ray tubes. In the Continental section, 
L. W. Austin describes an improved thermoelectric de- 
tector for electric waves. G. Szivessy shows that the 
resistance of platinum and silver is increased by the 
occlusion of oxygen. W. Hearn studies the occlusion of 
hydrogen in metals other than palladium. (Page 577.) 


Mr. W. NoBLE TWELVETREES, in his presidential ad- 
dress to the Civil and Mechanical Engineers’ Society 
on Thursday, devoted himself to a discussion of the 
regulation of street traffic in the Metropolis at the 
hands of the existing authorities. He regards it as 
hopeless that the Government will act upon the report 
of the Royal Commission on London Traffic. The sys- 
tem of ‘‘gyratory’’ regulation, proposed by Mr. 
HorRovp SMITH, ten years ago, is recommended. (Page 
577.) 

Tue Board of Trade has intimated that it does not 
intend to withhold its consent to the use of the '' С.В.” 
surface contact system of electric traction on the tram- 
ways between Commercial Road and Bow Bridge. The 
Board is advised that the equipment of cars for work- 
ing upon the overhead trolley system as well as the 
surface contact system, and even upon the conduit 
system, presents no practical difficulties. (Page 577.) 


THE new patents published last Thursday by the 
Patent Office include several of electrical interest. 
The British Тномѕох-Носѕтох Co. аге the authors of 
three; one relates to improvements in that Company's 
system of electro-pneumatic multiple unit control, and 
one to a variety of motor starting switch, in which the 
working of the sectional resistance switches is con- 
trolled by a number of thermal contact devices, which 
give the necessary time interval between steps. The 
third specification is on the subject of train lighting 
dynamos, and is published in full on page 565. А 
specification by Н. Lrirrnerk deals with the construc- 
tion of electrical heaters; while metallic filaments 
manufactured from tungsten are the subject of a patent 
taken out by the CONSORTIUM FUR ÉLEKTROCHEMISCHE 
INDUSTRIE, of Nürnberg. Another specification dealing 
with silicon coated carbon filaments is owned by the 
PARKER CLARK ELECTRIC Co., of New York. Electric train 
controllers of the ‘‘ dead man’s handle " variety are 
dealt with in a specification by the SIEMENS-SCHUCKERT 
WERKE, of Berlin. An expiring patent of some 
interest is that of DosprowoLsky, and the ALLGEMEINE 
ELEcTRICITÀTS GES., which covered the use of an induc- 
tance coil in the balancing of three-wire systems fed 
by a single continuous current dynamo. (Page 578.) 

MR. А. Н. Ѕклвкоок, the electrical engineer and 
manager to the West Ham Corporation, has had occa- 
sion recently to take out some feeders which are no 
longer required. The cables have been laid for ten 
years, and so good is their state of preservation—and 
in view of the period of repayment allowed for cables— 
that particulars have been sent to the Local Govern- 
ment Board. (Local Notes, page 581.) 

A NUMBER of miscellaneous matters are dealt with in 
a long report by the Highways Committee of the 
London County Council. A recommendation to accept 
the report of the Special Committee appointed to in- 
quire into the working of the Councils generating 
station at Greenwich in its relation to the Royal Ob- 
servatory, as the basis of a working agreement for two 
years, has been adopted. Application will be made to 
Parliament in the next session for the construction of 
а large number of new tramways. (Расе 584.) 

Locau Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
notes, will be found on pages 579 to 586. 


AN interesting problem in the economies of manu- 
facture is presented to all engineers who read and re- 
flect upon the electric crane works article in the present 
issue. In that article we are told how an old-estab- 
lished mechanical engineering firm, compelled by the 
development of the industry in which it was engaged 
to buy an inereasing quantity of electrical plant from 
outside manufacturers, finally undertook and organised 
a department for the manufacture of such material for 
its own consumption. And the astonishing point of the 
story is this: that in spite of & necessarily restricted 
output, and the lack of opportunity for specialisation 
and all economies usually effected by manufacture in 
large quantities, this firm finds it distinctly of advan- 
tage, both from engineering and financial considera- 
tions, to manufacture a comparatively small quantity of 
electrical machinery for its own requirements. The 
explanation is not that the machinery manufactured is 
special in any way; it is simply standard material in 
all respects, and the exacting duties of crane work leave 
no room for economies gained by any sacrifice of quality. 
No doubt good design and organisation may go a long 
way in reducing costs, but there is a limit to economy 
even in that direction. The logical conclusion is that 
the market prices of this material is too high, but, on 
the other hand, one is now met on all sides by com- 
plaints that the prices of these very pieces of plant— 
motors and accessories—are '' cut '' to such a point as 
almost to preclude the making of profit by their manu- 
facturers. We suggest that an explanation of this 
paradoxical state of affairs may be found in the large 
expenditure upon sales organisations, which has been 
so characteristic of the electrical industry during recent 
years. It is not many years since British electrical 
manufacturers had no sales organisation whatever, but 
froin that extreme they have now gone to the other, no 
doubt largely due to the example of German and 


American competitors. 
—_—_—__. E 


THE accident to a Birmingham tramear which 
occurred on October Ist is not very different in its 
general features from other cases of runaway cars on 
gradients terminating in curves, but the unusual cir- 
cumstances reported leave little doubt about the cause 
The car to which it occurred was an inward workman’s 
ear. The motorman, finding that the magnetic brake 
refused to act properly on the first three notches, re- 
ported the trouble to an inspector. This officer took 
charge of the car, and after trying the brake, decided 
that he could take the car safely down Warstone Lane 
Hil. Unfortunately the magnetic brake failed him 
entirely on the incline, and his attempts to check the 
speed by reversing the motors and applying the hand 
brake were too late to be effective. The car overturned 
on a curve at the foot of the hill, probably from centri- 
fugal force. It is stated that the rails approaching the 
curve Were greasy, that the wheels had skidded, and 
that a resistance grid in the brake circuit was found 
broken. On the facts as related it seems that the 
magnetic brake failed from an open circuit, and that 
the hand brake was not used until too late, and then 
with sufficient foree to skid. Whilst the broken grid 
and the previous defective action of the magnetic brake 
seem consistent, it is still possible that the grid was 
broken by the accident. That the runaway should 
have occurred while the car was in charge of an in- 
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spector who knew that the magnetic brake was suspect, 
is & quite novel feature of the misfortune. The gra- 
dient of 1 in 17 is nothing remarkable, and quite 
negotiable with the wheel brake alone in careful hands, 
such as we must assume those of the inspector to be. 
Whether he deceived himself with his previous tests 
of the brake, and with over-confidence allowed the 
speed to exceed the safe limit, or whether the defect 
became aggravated from a loose contact into a complete 
disconnection, may be cleared up by the inquiry which 
will be held by Colonel Yorke. In either case the 
gradient and the curve account for the result, allowing 
for the acceleration whilst the fruitless applications of 
the magnetic brake were being made. There remains 
the question why the brake did not act on the last 
notch, which cuts out all resistance, but if an excessive 
speed had been attained when this was tried, the 
answer is probably that the motors flashed over. The 
report of Colonel von Donop on the accidents of July 
20th on the Sunderland District Tramways leaves no 
doubt as to the cause of the first of the two runaways 
on that occasion. The driver did not carry out the 
standing orders as to the use of the magnetic brake, 
which on this particular hill is used as a “coasting 
brake." The regular and proper course for such use 
is to start from the top of the hill with the controller 
on the last brake noteh, whieh ensures the motors 
'" building up” at the minimum speed, and to ease 
the brake off & notch or two to allow the speed to rise 
to the regulation rate. The driver started instead on 
the third notch, and apparently the motors did not 
‘build up "" when, instead of moving it further on, he 
first took the brake off, and then tried it notch by notch. 
By the time he had decided to use other means to 
control the speed, it had become uncontrollable, and 
the car derailed on a curve. The second accident was 
of little importance. There is no new moral to. be 
drawn from these accidents. The magnetic track brake 
is not particularly suitable for coasting down inclines, 
although a very effective appliance for quick stops in 
trafhe. For the safe working of inclines a positive 
brake that holds the car to a readily controllable speed 
is the only safe thing. 
— — —Ááp— 
Mr. A. Н. SEABROOK, the electrical engineer and 
manager of the West Ham Corporation Elec- 
tricity Department, reports an interesting matter con- 
cerning the distribution system in West Ham.  Dur- 
ing the last fortnight an old main feeder, which was 
no longer required, has been picked up. Although the 
cables had been laid about ten years, they were in a per- 
fectly sound condition. They were 0'1 and 0:15 sq. in. 
high-tension concentric paper-insulated lead-sheathed 
and armoured D.I.W. cables, and in view of the in- 
portance attaching to the question of the period allowed 
for loans for cable, particulars respecting this cable have 
been sent to the Local Government Board inspector, 
Mr. Hooper. It 15 Чо be hoped that careful considera- 
tion will be given to the matter by the Local Govern- 
ment Board, for this is by no means an isolated in- 
stance. At hingston-on-Thames within the past year 
or two practically the whole of the cables have had to 
be uncovered owing to the laying of the tramways, and 
although laid for fifteen years in many instances, the 
Whitewash still remained, so good was their state of 
preservation. The cost of the particular cable at West 
Ham has to be repaid within twenty years of its being 


laid, but for similar cables only fifteen years are now 
allowed. This is, of course, longer than the ten years 
which the West Ham feeder in question was under- 
ground, and no shorter than the fifteen years referred 
to in the case of the Kingston cables. The point is, 
however, that not only were these cables still in good 
condition, but there was no sign of any deterioration, 
so there is every probability that cables, similar to 
these and laid under similar conditions, would last 
the sixty years which Mr. Robert Hammond. to the 
amusement of the members of the Instituticn of Elec- 
trical Engineers last April, gave as the estimated years 
of life of land. 


——Má illia MÀ 


Tue following note was communicated to the Times 
Engincering Supplement last week, identifying the 
editors of the electrieal newspapers with a proposal to 
form a union of electrical interests on a democratic basis 
for the purpose of seeking a remedy for the present de- 
pression in the electrical industry: 

Union or ELECTRICAL IxrERESTS.—W'e have received the fol- 
lowing for publication :—With the object of finding a remedy 
for the present state of things in the electrical industries it is 
proposed to form a union of electrical interests. With this 
view the editors of the various electrical journals have been 
approached to take the initiative and to act as an organising 
committee until sufficient support has been obtained to enable 
a representative council to be constituted. It is intended to 
extend the invitation to join the union to evervone who is 
interested in electricity, whether as shareholder, consulting 
engineer, manufacturer, contractor, or trader—whether em- 
ployer or employé. The union is to start without any political 
bias, and with neutrality as regards municipal trading and 
other like matters. The proposed procedure is, when sufficient 
subscribers have been enlisted, to classify the subscribers 
according to the branches of the industry in which they are 
specially interested, and to ask each branch to elect one or two 


members of a provisional council. It is intended to make the 
annual subscription 2s. 6d. per member. 


It is true that the editors of the various electrical 
newspapers were approached with regard to the 
matter by the gentleman who had originated the 
above proposal, but so far as we are aware none 
of us had promised to support the scheme as 
outlined above, nor have we been able to ascertain 
that any leading members of the electrical industry 
other than the originator, are concerned in it. We 
ourselves had consented to attend a conference of 
editors last Friday, in order to have the propositions 
placed fully before us, but, in the circumstances, we 
decided that there would be no object in our doing so. 
We understand that the most important one of our con- 
temporaries came to a similar decision. In consenting 
to take part in the meeting in question, we in no way 
signified our approval of the project which is the subject 
of the above unanthorised announcement. There is no 
necessity for a new society to represent the electrical 
industry, for the Institution of Electrical Engineers 
exists for that very purpose. The wave of depression 
that is now affecting the electrieal industry is serious, 
and is a subject which should command the first atten- 
tion of our Institution when it meets for the new ses- 
sion. A Society of men who depend on the electrical in- 
dustry for their livelihood, and upon which every branch 
of that industry are represented, is in a far better posi- 
tion to conduct a serious and delicate inquiry, such as 
is required, with proper tact and discernment, than a 
new organisation promoted by a gentleman who demon- 
strates in this instance a sad lack of such qualities by 
the insertion of the announcement to which we have 
taken exception. 
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AN IMPROVED MERCURY-VAPOUR LAMP 


N a Paper read before the Elektrotechnischer Verein 

last summer, Mr. O. Bussmann described a new 
type of mercury-vapour lamp, invented by Dr. Küch, 
in which the glass tube of the original Cooper-Hewitt 
lamp is replaced by quartz. In the ordinary mercury- 
vapour lamp the power consumption reaches a mini- 
mum at about 0°6 watt per candle; if more power is 
supplied to the lamp, the candle-power increases at a 
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slower rate than the increase in watts, and the efficiency 
therefore decreases. When the power reaches a 
maximum, 1.€., just before the softening point of the 
glass, the efficiency is one watt per c.p. By employing 
quartz, with its high melting point, instead of glass, 
the lamp tube can be run up to a much higher tem- 
perature, and in doing so Dr. Küch found that, after a 
maximum consumption, which may be as high as about 


Seale: hth Vll Size, 
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" watts per c.p., the efficiency once more improves, 


and not only is the former value of 0°6 watts per candle- 
power again attained, but still better efficiencies as 
ооа as 1 watt рег e.p. ean be arrived at without 
difficulty. Fig. 1 shows the connection between watts 
and watts per c.p. in a quartz lamp. 

Another advantage of employing quartz is the reduc- 
tions which are rendered possible in the dimensions of 
the lamp. While mercury-vapour lamp for 110 volts 
require glass tubes about 110 cm. long and 8 to 4 ст. 


diameter, the lighting бра of the quartz lamp for the 
same voltage is hardly 8 em. long and 1 to 14 cm. 
diameter; for 220 volts it is about 15 cm. long. It has 
thus been possible to employ fittings resembling those 
of arc lamps and illustrated in Fig. 2. 

On switching on the quartz lamp, the light fills the 


. whole tube as in the known patterns of mercury-vapour 


lamps, but after & time the glowing discharge becomes 
a mere thread, and the colour changes from the objec- 
tionable greenish- blue to a yellower or whiter light. 
On comparing the lights in the spectroscope, it was 
found that the yellow and red rays increased more in 
intensity than the green and blue rays as the load was 
increased. To demonstrate this to his audience, the 
author placed a red screen in front of the lamps; in 
the case of the glass lamp the light could hardly be 
seen, while the quartz lamp emitted intense red rays 
through the screen. 

This is explained by the increased pressure! within 
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the tube caused by the higher temperature after the 
lamp has been burning a short time. In the specimens 
exhibited, the pressure was one atmosphere above atmo- 
spherie pressure; the author explained that it could be 
driven higher and still better efficiency obtained were 
it not for the danger of submitting to high pressures 
(except in the laboratory) & quartz tube filled with 
mercury. At this pressure of one atmosphere the 
eflieiency, he stated, was | to + watt per c.p., taking 
the power supplied to the tube terminals and the light 
measured at right angles to the axis of the tube. The 
following values had been obtained at the Physikalisch- 
Technische Reichsanstalt : — 


| 


Candle-power. Watts per C.-p. 


Volts at the 
tube terminals Current 
(without resist- (amps. ). 
ance іп series). 


| Horizontal. | 
At right Mean Ногі. Mean 
angles to the spherical zontal | | spherical. 


| tube. 
174 4-2 3080 2630 021, 07 
197 49 0-27 


3580 3110 023. 


| 


In the actual lamp, assuming that the series resist- 
ance absorbed from 35 to 40 volts, and that the metallic 
reflector employed reflected down 50 per cent. of the 
light that would otherwise be wasted in the upper 
hemisphere, the author gave the efüciency as 1 watt 
per m.h.c.p.; with globes frosted internally this value 
must be increased by from 5 to 10 per cent., and with 
opal globes by from 20 to 30 per cent 

The resistance of the quartz ‘‘ burner ” is different 
at different pressures within the tube. Shortly after 

1 To avoid confusion, it should be noted that the term “ pressure "іх employed 
purely in its physical sense in this article, and that the term '^ voltage " is em- 


ployed as an abbreviation for potential difference. 
e 
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switching on, the burner only absorbs from 20 to 30 
volts. If only the normal current were allowed to pass 
through the tube, the 100 watts absorbed would not 
be sufficient to bring the burner to the requisite high 
temperature. The series resistance is, therefore, so 
designed that the starting current is more than double 
the permanent current. After a few minutes the 
current is reduced, but the voltage rises, reaching 180 
to 190 volts in large lamps, and 160 volts in the 
smaller lamps. 

Corresponding to the high pressure within the lamp, 
the temperature of the arc is naturally enormously 
high. By means of extremely fine thermo-couples of 
0°05 mm. wire, Dr. Küch observed the temperature of 
a lamp at different loads. The curve connecting tem- 
perature and voltage was a straight line up to 1,700° C., 
the melting point of the thermo-couple. This tempera- 
ture was reached at 60 volts in a lamp intended to burn 
normally at 180 volts. If one assumes that the 
straight-line law is maintained, this would imply a 
temperature of 6,000° C. in ordinary working. The 
author added that, for experimental purposes, the 
voltage could be raised to 250 volts, corresponding to 
two atmospheres’ pressure and realising the highest 
temperature yet obtainable. 

The Paper next dealt with the actual design of the 
lamp. At each end of the quartz tube are two bulbs 
which contain the mercury electrodes (Fig. 3), and they 
are surrounded by fan-shaped metal coolers to dissipate 
the heat. The condensing chambers employed in glass 
mercury-vapour lamps are not employed, as they would 
be prejudicial to steady burning. To light the lamp, 


Scale: }th Full Size. 
Fic. 4.—Lamp ror MEDICAL PURPOSES. 


the burner is turned about its axis by a shunt electro- 
magnet, so that a thread of mercury flows from one 
of the electrode bulbs to the other. This short-circuits 
the electromagnet, and the tube is allowed to return to 
its former position, so that the mercury stream is 
interrupted and the arc is struck. The only other 
auxiliary apparatus is the series resistance already 
referred to. 

The author stated that the price of a lamp for 220 
volts and 3 to 4 amperes (corresponding in power con- 
sumption to a 12- to 16-amp. arc lamp) will be 
200M. (£10), including the burner, and a 24-amp. lamp 
170M. (£8 10s.). The high price is, of course, due to 
the burner, which contains up to 80 grams of quartz, 
for the market price of transparent fused quartz is 1M. 
per gram. It is anticipated, said the author, that the 
cost of production of fused quartz will be considerably 
reduced, so that the burner which now costs from 
105M. to 180M. will eventually be cheaper. The 
makers, it appears, will guarantee a life of 1,000 hours 
for the burner, and the cost of repairing a burnt-out 
tube will be about 20M. (£1). The lamp is to be made 
by the '' Quarzlampen-Gesellschaft,’’ in Pankow, Ger- 
many, and it is expected that it will be possible to 
supply lamps this autumn. 

Although the light from the lamp is said to be less 
objectionable in colour than that from the Cooper- 
Hewitt tube, it appears that the red rays are still com- 
paratively fewer than in sunlight, for among the various 


patterns shown it was found necessary to include one in 
ә 


whieh ordinary glow lamps are added in order that 
‘“ human skin '' should present its natural appearance. 
In the discussion on the Paper, also, the question was 
raised whether the photometry of the lamps could 
be taken as & useful indication of their value, in view 
of the difference in colour between their light and that 
of the standard lamps. 

Quartz is transparent to ultra-violet rays, which are 
absorbed to & considerable extent by glass, and in 
consequence the new lamp is being advocated for treat- 
ment of skin diseases by means of ultra-violet light. 
For this purpose a special form (Fig. 4) has been 
evolved, which, the author stated, is already used by 
over 100 hospitals and doctors. The inverted U-shaped 
burner is surrounded by а quartz jacket, as shown in 
the figure, and between this and the metal case is a 
water-jacket to keep the lamp sufficiently cool. This 
metal case has a quartz window, through which the ray 
of light is directed on to the patient. 


In the discussion, Dr. Gehrcke alluded to experiments he had 
made, in conjunction with Mr. v. Baeyer, introducing other 
metals in the mercury lamp, which showed intense lines in the 
red part of the spectrum. A mixture of zinc and mercury, for 
instance, had proved particularly effective, and he specially 
emphasised the necessity of further research in this direction. 

Mr. Wangemann, on the other hand, was of opinion that the 
vapour of the added metal would collect at one pole, and in 
consequence the lamp would soon resume the original colour 
of the mercury-vapour lamp. He suggested that the mercury- 
vapour tube should contain a second tube of mica or quartz 
hiding the mercury-vapour, and on which was a fine deposit of 
some material that would be rendered incandescent by the heat 
of the mercury-vapour tube. 

Mr. M. Heraeus said that he had constructed lamps on both 
these principles. In the case of the amalgam lamp he had found 
that the effect suggested by the previous speaker actually took 
place, so that after a short time an almost pure mercury spec- 
trum was obtained. A  lead-bismuth-zinc-cadmium-amalgam 
lamp was also tried at the suggestion of Dr. Arons; spectro- 
scopically it was very fine, but it would not be suitable for 
practical lighting purposes. He had tried the second method 
suggested by Mr. Wangemann, but had found that the intro- 
duction of metallic oxides affected the durability of the lamp. 
He had also tried lessening the vacuum by the introduction of 
foreign gases, but this was also unsuccessful. 


THE DRAFT HOME OFFICE REGULATIONS 


N page 502 of our last issue we gave the objections 
raised by the Associated Municipal Electrical 
Engineers (Greater London) to the new draft Home 
Office regulations. The Electric Lighting Committee 
of Stepney Borough Council reported on Monday that 
the Borough electrical engineer and manager (Mr. 


.W. C. P. Tapper), had advised them with regard to 


these regulations, and had taken cognisance of the 
objections of the Associated Municipal Electrical 
Engineers (Greater London). The following resolu- 
tions were passed:— 


(1) That the Secretary of State be informed that the Stepney 
authority consider it very unsatisfactory that generating stations 
for the supply of electricity should be called upon to comply 
with regulations of two separate Government departments, 
namely, the Board of Trade and the Home Office, which in many 
respects are inconsistent with each other; and 

(2) That the Secretary of State be further informed that the 
Council in particular object to certain of the draft regulations as 
follows :— 

Objection to clause 2.—It is quite possible for this to be 
arbitrarily applied to bare copper connections on central station 
switchboards. It should be made quite clear that this is not 
intended. 

Objection to sub-section C, clause 3.—This sub-section should 
not apply to public generating stations working at ' medium" 
or ‘ом " pressure, it being perfectly safe to handle copper links 
on switchboards involving use of bare copper connections. 

Objection to clause 4.— This should not apply to main switch- 
boards, as in many cases these switches are only used to switch 
off feeders when not in use, and are only handled by competent 
persons. 

Objection to clause 5.— The last sentence of this regulation 
would involve the fixing of a switch on a service cable on the 
live side of the supply undertaker's fuses. 
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Objection to clause 6.—This again raises the question of bare 
conductor on medium and low pressure switchboards. 

Objection to clause 9.—This would prevent the fixing of a 
double pole linked switch on the premises of any factory con- 
nected to a network the neutral of which is earthed. 

Objection to clause 11.—It should be made quite clear that a 
switch fuse is permissible. 

Objection to clause 12.—This should not apply to polyphase 
motors. With regard to the third paragraph, this should not 
be applicable to a public generating station where the provision 
required ig other than a control switch. 

bjection to third paragraph clause 13.—Single-pole switch 
only necessary on live pole where middle wire is earthed. 

Objection to sub-section B, clause 14.—It should be made 
quite clear that a number of small wires bunched in a metal. 

Objection to clause 15.—For low and medium pressure public 
ега stations it should not be necessary to enclose or 
ence in areas occupied by subsidiary or motor control boards. 

Objection to clause 17.— This should not be rigidly applied 
to boards already existing, unless they constitute a serious 
danger to life. 

Objection to clause 24.— This should not apply to low or 
medium pressures, such ‘‘safeguards’’ having proved a source 
of danger in the past. 


The draft regulations are printed in full in our issue 
of August 22nd, p. 282. 


‘ TESTS OF DRY CELLS 


Rae issue of the Elektrotechnische Zeitschrift con- 
tains an account by Herr Fritz Stáhli on some tests that 
he has made on dry cells. Three cells were tested: A 
“ Delaton " cell, made by a Swiss firm, 43 in. x 54 in. x 74 in. 
long, weight 69 lb.; a ''Hellesen" cell, made by Messrs. 
Siemens & Halske, of Berlin, 4 in. square, 63 in. long, weight 
57 lb.; a ‘“ Carbon" cell of French manufacture, 44 x 34 in. 
x 65 in. long, weight 6.5 lb. The cells were connected as shown 
in Fig. 1. The galvanometer was an Edelmann moving coil 
galvanometer with telescopic reading, and the resistance w, was 
included in the circuit, so that the whole galvanometer circuit 
measured about 3 megohms. This galvanometer was connected 
across the terminals of the Weston standard cell, and the three 
d'y cells to ascertain electromotive force, ће E.M.F. of the 


Westo 
Standard Cell 


Fic. 1.—DiaGRAM ОЕ CONNECTIONS. 


Weston cell being taken as 1°0191 volts. During the tests the 
cells were discharged through the resistances Пу, f, Оз, to 
which they were connected through the mercury switches 
Wo Wa, W, The resistances 0, Q4, Оз together with the wires 
leading to them, had a value of 12.66 ohms, which was 
the same as that of the ammeter A, plus the resistance ол. 
In this way readings of current could be taken without inter- 
rupting the discharge, by tilting the mercury switches to make 
contacts on the upper positions. At the commencement of tne 
tests the following values were obtained :— 


E.M.F. P.D. Current. 
Cell. volts. volts. (milliamperes). 
Delaton.................. 1:557 1:517 115 
Hellesen 1:523 1:487 113 
Carbon ...... ...... 1:503 1:460 111 


The result of subsequent measurements are shown in the 
curves, Figs. 2 and 3; Fig. 2 shows the current, and Fig. 3 
the terminal potential differences. About a hundred measure- 
ments were taken of each cell, and of course all of these cannot 
be shown on the curves, but the points on the curves represent 
the observations taken every ten days. It will be seen that ше 


tests occupied practically six months, and they were con- 
tinued until the electromotive force of the cells that lasted 
longest had dropped to 0:4 volt. А test was also made to 
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ascertain the effect of giving the cells a rest, and it was always 
found that such a rest increased the E.M.F. and P.D. of tne 
cell, but that this dropped again to its former value often after 
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one hour's working—in every case in a day's time. The fol- 
lowing are the number of ampere-hours and watt-hours capacity 
of the cells, calculated from the measurements made :— 


Ampere- Watt- 

hours. hours. 
Delaton .................. 165 140 
Hellesen .................. 190 156 
Carbon .................. 128 103 


Mining Institute of Scotland.—A general meeting will be held 
at 18 George Street, Edinburgh, on Saturday, 12th inst. 


Insolvency of New York Traction Companies.—7he Times 
New York correspondent states that on the application of the 
Pennsylvania Steel Co. and the Degnon Contracting Co., who are 
creditors to the extent of $56,831 and $11,173 respectively, the 
Federal Courts have appointed receivers for the New York City 
Railway Co. Mr. Adrian Joline and Mr. Douglas Robinson have 
been selected. The company has a controlling interest in the 
Metropolitan Street Railway Co., and the action of the Federal | 
Courts places the whole of the tramway system of New York 
in the hands of the receivers. The following particulars of the 
history of the company are taken from the Electric Ratlway 
Review. The Interurban Street Railway Company was incor- 
porated in New York on November 25th, 1901, with a capital 
of $500,000. On February 10th, 1904, the name was changed 
to the New York City Railway Company. The Interurban 
company leased the Metropolitan Street Railway for 999 years 
from February 14th, 1902, for 7 per cent. per annum on its 
stock. At the same time arrangements were made for financing 
the requirements of the Metropolitan Street Railway and the 
authorised stock of the Interurban company was increased to 
$20,000,000, of which there is now outstanding $9,361,500. The 
Metropolitan Securities Company owns all of the outstanding 
stock and agreed to acquire any future issues of stock or securi- 
ties of the New York City Railway. The latter company has 
outstanding, in addition to the stock, $1,761,000 of ten-year 
notes. On June 30th, 1906, the New York City Railway had 
424 miles of electric railway stock and 93 miles of track on 
which horse cars were run, a total of 517 miles. "This includes 
the mileage not operated and tracks in car barns. On the same 
date the equipment of the company was reported as follows :— 
Box-cars, motor-cars, 1,920; others, 215; open cars, motor-cars, 
928 ; others, 151; combination cars, motor-cars, 155; express cars, 
motor-cars, 30; freight motor-cars, 5; service motor-cars, 34; 
others, 10; snow-plows, with motors, 12; others, 7; sweepers, 
with motors. 75; others, 11. Grand total, motor-cars, 3,159; 
other cars, 394. It is declared that the receivership in no way 
affects the solvency of the Interborough-Metroplitan Co., or of 
the Interborough Rapid Transit Co. 
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CORRESPONDENCE 


THE DHAFT HOME OFFICE REGULATIONS. 
To the Editor of 


Ук, —1 think the '' objections " made by the Asso- 
ciated Municipal Electriead Engineers (Greater Lon- 
don) to the draft regulations, and published in your 
issue of October 3rd, dealt with most of the points 
to which objection can fairly be taken, but there are, 
I think, at least two other '' objections ’’ which should 
be brought forward. 

The first is in connection with the last sentence of 
Clause 12. This sentence reads: ''In every place in 
which machinery is being driven by an electrical motor 
there shall be means at hand for quickly stopping 
the motor," and the intention evidently is that if a 
motor be used for driving machinery outside the room 
in which it (the motor) is placed, means should be 
provided for stopping the motor from the room in 
which such machinery is fixed. If this is correct it 
would seem that the motor is to be penalised to the 
extent of the cost of this stopping apparatus, as there 
is no similar rule in existence in the cases where 
machinery is driven by steam or gas engines. Pos- 
sibly these requirements will not affect the stations 
or the members of the Associated Municipal Electrical 
Engineers (Greater London) to any appreciable 
degree, but to those manufacturers who have laid 
down large power plants the cost of providing this 
stopping gear will be no tritling sum. 

It has been suggested to me that the sentence re- 
ferred to above merely requires that a motor shall be 
provided with controlling switch-gear situated in close 
proximity to the motor itself, but I do not think this 
is so, as the requirements regarding eontrolling switeh- 
gear are dealt with in Clause 11 and the first para- 
graph of Clause 12. 

The seeond objeetion I wish to put forward refers 
to Clause 16. It is here stated that all portable appa- 
ratus must be independently controlled by а switeh, 
and that this switch must be double-pole where the 
voltage exceeds low pressure. If this clause be passed 
in its present form, it will largely reduce the use of 
portable hand-lainps—a fitting which is of very con- 
siderable use and advantage in most factories and 
workshops. As you, sir, are quite aware, it is not 
always possible to determine the position where pro- 
vision for portable lamps should be plaeed, with the 
result that, when a temporary lamp is required, con- 
nection is often made to the lamp-holder of the nearest 
fitting. This practice has proved itself to be very safe 
and useful, and, in view of this, a rule which requires 
even a 16-e.p. hand-lamp to be provided with a 
separate double-pole switeh seems quite unnecessary. 
As small switches themselves are a frequent source of 
trouble, it is by no means improbable that the proposed 
safeguard ' may itself prove a worse source of 
danger. 

With regard to hand-lamps generallv, I think much 
might be done to lessen the risk of shock when these 
are used if the protecting cage were insulated from the 
handle. Most of the aecidents arising from the use 
of hand-lamps are due to the fact that the cage became 
alive, and though there are, I believe, three or four 
different lamps on the market in which this cage is 
insulated, but little demand has been shown for them. 
From a lengthy experience with both the ordinary and 
‘insulated ” types of hand-lamps. I am convinced that 
in the long run the use of the ‘‘ insulated ’’ lamp is, 
in spite of its initial cost, much cheaper than the other. 


Yours faithfully, 
W. H. B. 
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PUBLIC LIGHTING 


N the Proceedings (just published) of the Twelfth 

Annual Convention of the Incorporated Municipal 
Electrical Association, held at Shetheld in June, there 
appears the following schedule, which has been pre- 
pared by Mr. Haydn Harrison. from “ Returns " 
made by members of the I. M.E.AÀ. at the request 
of the Council, and by managers of supply companies 
with the object of controverting the statement, often 
brought forward by those interested in the supply of 
gas ‘for publie lighting, to the effect that electric 
lamps are not suitable for this purpose. It is pointed 
out that the value of the data is considerably depre- 
ciated by the inadequacy of the *' Returns,” but the 
figures are interesting, and show that the total candle- 
power of eleetrie lighting is considerably in excess of 
the gas lighting, while the average cost per candle- 
power per annum is more than 50 per cent. less in 
the case of electrie light as against gas. 


2 Тотл, NUMBER OF Returns, 175. 


Total Number of Returns containing particulars of Gas 
Lighting, 150. 


Number of Towns having Municipal Gas Supply "E 
is - », Company ,, » sm ae 126 
Number of Towns having Municipal Electric Supply ie. ns. dl 
»s аз », Company ,, К es 5. 56 
Total Number of Electric Arc Lamps in 175 
Towns 17,000 
Total Number of Electric Incandescent Lamps 
in 175 Towns  ...... 31,150 
Total Number of Electric Lamps in 175 Towns... 15.150 
Total Number of Gas Lamps in 150 Towns... 253,400 
| £ s. d. 
Average inclusive annual charge per Gas Lamp 
in 150 Towns ... .. 214 4 
Average iuclusive annual charge per Electric Arc 
Lamp is 16 4 0 
Average inclusive annual charge per Electric In- 
cauudescent Lamp ... " 215 8 
Revenue from Electric Are Lighting in 175 
Towns  ... . £211,201 
Revenue from Electric Incandescent L ighting i in 
175 ‘Towns ss s £85,529 
Total Revenue from Electric Public Lighting in 
175 Towns . е £363,083 
Total Revenue from Gas Public Lighting in 150 
‘Towns ОЧИ £054,150 
COMPARATIVE FIGURES OF GAs AND ELECTRIC LAMPS IN THE 
SAME 150 Towns. 
Gas Lamps in 150 Towns. 2, 253,100 
Electric Lamps in 150 Towns: Ave Lamps. к 15,850 
Electric. Lamps in 150 Towns: Incandese ‘ent 
Lamps a 29.030 
— 45,810 
Revenue from Gas Public Lighting, 150 Towns.. £634, 150 
Revenue from Electric Public ан, 150 
Towns £340,277 


Total Candle- Power of Gas Lighting in 
150 Towns .. 

Total Candle-Power of Electric Lighting 
in 150 Towns 


Average cost per Candle- Power per annum 


10,136,000 


11,024,500 


in 150 Towns: Gas ... 16°4 pence 
Average cost per Candle-Power per annum 
in 150 Towns: Electric . "-——— m 74 s 


NorE.— he average gas lamp is taken, for the sake of com- 
parison, as giving 40 candle-power, which. allowing for the 
fact that a large percentage of flat tlame burners are still in 
use, is an ample allowance. 

The average are lamp is taken as giving 600 candle-power. 

The average incandescent electric lamp at 50 candle-power. 


Obituary: Gabriel Winter.—The death is reported of Gabriel 
Winter, whose name is well known in connection with the 
Winter-Eichberg single-phase traction motor. The deceased 
engineer was born in 1669, and joined the Austrian Union 
“ektrizitats-Gesellschaft in 1897. Since 1903 he has held the 
position of consulting engineer to that firm. 
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AN ELECTRIC CRANE WORKS 


URING recent years there has been a distinct 
loce among old-established firms of mechani- 
eal engineers, who, in the course of their business 
find it necessary with increasing frequency to use 
electric motors, to manufacture these motors and neces- 
sary accessories for themselves. Among engineering 
firms who have thus taken up electrical manufacture, 
machine tool makers and crane manufacturers naturally 
predominate. There is, of course, a critical value in 
the annual consumption of electrical material by 
any one firm which has to be surpassed before it 
becomes economical for that firm to embark upon the 
manufacture of such machinery; but it is evident that 


f 
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year 1890. At that time the firm obtained their motors 
from the regular motor manufacturers, and did a large 
trade in the construction and conversion of the older 
types; in many instances the net result of the conver- 
sion was an addition of five or ten tons to the working 
load of the crane. 

In 1900 the company determined to manufacture the 
electrical equipment of their cranes themselves, and 
secured the services of Mr. W. A. Linsley, an electrical 
engineer of considerable experience in the North of 
England engineering industries. Under the guidance 
of this gentleman a department for the design and 
manufacture of electrical equipment was inaugurated, 


Fic. 1.—View iN ELECTRICAL ERECTING SHOP SERVED BY 30-TON ELECTRIC TRAVELLER. 


this critical quantity is not so great as might be 
imagined, and it appears to be within the power of 
any enterprising engineering concern to establish an 
electrical department with advantage, always providing 
that the required product does not vary excessively in 
size or character. 

By the courtesy of Messrs. J. Booth & Bros., Ltd., 
of the Union Iron Works, Rodley, Leeds, we are 
enabled to give particulars of a successful enterprise 
of this description. The firm in question was founded 
about the year 1820, the original business being the 
manufacture of hand cranes and lifting appliances for 
the surrounding district, which is very rich in stone 
quarries. The works were built on the banks of the 
Leeds and Liverpool Canal, and in due course the 
spread of railways created a local demand for railway 
cranes. Steam-driven cranes came into common use 
from 1850 onwards, while square shaft and rope-driven 
travellers were introduced and developed continuously 
until the advent of electrically-driven cranes about the 


and has since developed into the very complete manu- 
facturing plant that we find to-day. In 1906 the plant 
had outgrown the capacity of the original buildings, and 
a large new shop was built and devoted entirely to 
electrical work. 

The firm at present employ between 400 and 500 men. 
and make cranes and lifting machinery of every descrip- 
tion, varying from 1-ton derricks to 100 ton overhead 
travellers. The electrical equipment necessitated by 
such work naturally covers a large variety of apparatus 
in addition to the motors themselves, such as con- 
trolling and collecting gear, switchboards, automatic 
stop devices to prevent overwinding, lifting magnets for 
handling pig iron, &e., and, of course, the brake 
magnets almost invariably used for electrical cranes. 
The motors range from 1 h.p. to 120 h.p., while 
dynamos and motor-generators are frequently made 
for special purposes. Fig. 1 is a view taken in the 
electrical erecting shop, and shows, in the middle 
distance, both the under-structure and the super- 
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structure of a 10-ton electric wharf crane. Fig. 2 is 
a detailed view of the superstructure of this crane. 
Fig. 3 shows a completed 10-ton crane of this variety. 
In addition to this 
erecting shop, which is 
165 ft. by 86 ft., there 
are the general erecting 
shop, 120 ft. by 50 ft. ; 
the foundry, 120 ft. by 
50 ft. ; the machine shop. 
220 ft. by 50 ft.; the 
girder shop, 160 ft. by 
60 ft.; and the new elec- 
trical winding shop, 100 
ft. by 50 ft. The power 
plant for the factory 
comprises a set of two 
Lancashire boilers, one 
30 ft. by 8 ft. 6 in., and 
the other 28 ft. by 7 it. R 
6 in. They are fitted 
with ^ Proctor's auto- 
matie shovel stokers, and supply steam to a 300 h.p. 
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horizontal compound Corliss engine, which drives 
the machinery in the principal shops by shafting 
in the original manner. "There are also two 80 kw. 


belt-driven generators and one 50 kw. generator driven 
directly by a Willans engine. "These machines generate 
continuous current at 230 volts, which is then distri- 
buted by underground cables to the various workshops 
for power and lighting purposes. 

Some years ago, when electrical driving was intro- 
duced for the newer shops, the question of scrapping 
the original Corliss engine came up for consideration, 
but, as the engine is comparatively new and of very 
efficient design, it was decided to retain it until worn 
out. The question of obtaining a supply of electrical 
energy from the local electricity supply authorities 
is also under consideration, so it is possible that in the 
near future the whole of the works will be converted 
to electrical driving. 

In the various shops there are already about 40 


Fic. 2.—SUPERSTRUCIURE OF 10-тох ELECTRIC WHARF CRANE. 


motors of an aggregate h.p. of 560. These motors 
drive the various tools, mostly arranged in groups, 
although the larger machines are driven by separate 
motors in the usual manner. There are also à number 


of portable electric drills, grinders, &c., as well as 
bench tools of the same variety. An electrically-driven 
air compressor provides air for the pneumatic hammers, 
riveters, &c. The shops are served by a total of seven 
electrically-driven travelling cranes. 

To return to the electrical erecting shop, Fig. 4 
shows a group of 25 h.p. crane motors under test for 
the British Admiralty Dockyards at Gibraltar, and 
Fig. 7 shows the horizontal swinging jib of a 3-tcn 
underhung shipyard crane. This latter crane is one 
of a number for a north country shipyard; it will work 
at an elevation of 120 ft. above ground and be used 
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for ship construction. The operator sits in a little 
house, not shown in the view, situated at the extreme 
end of the jib. From this point he looks down upon 
his work through an iron grating beneath his feet, and 
works the motor controllers by means of hand- wheels 
and long horizontal shafts connecting with the con- 
troller shafts. As lightness was the governing factor 
in the design of these special cranes, the controller 
shafts have been made to serve at the same time as 
handrails for the footway alongside the jib. All this 
arrangement is shown clearly in Fig. 7 already re- 
ferred to. 

The electrical winding shop is well shown in Fig. 8. 
It is equipped with the usual winding appliances for 
former winding, and has recently been fitted with a 
new vacuum drying and impregnating plant for the 
rapid varnishing and insulation of armature coils, 
magnet coils, and complete armatures. An electric 
lift communicates with all the main shops below, this 
winding shop being situated at the top of the building. 
At a slightly higher level and at one end we have the 
electrical designing and drawing offices, whose windows 
overlook the open country across the canal, and are 
thus admirably situated as regards light. 

In the yards adjacent to the buildings & very com- 
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Fic. 5.—Typicat 30-roN 4-мотов OVERHEAD ELECTRIC TRAVELLER. 
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plete testing station is arranged in such manner that ladle crane for use at a steel works. The auxiliary 
exhaustive working tests may be carried out upon all hoist is seen underneath, while the collector gear and 
cranes previous to their shipment. A railway line also trolley wires are shown in considerable detail. In con- 


Fic, 7.—' TRAVELLING CARRIAGE AND SWINGING JIB OF ó-ToN UNDERHUNG SHIPYARD CRANE. 
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Fic, 8.—ELECTRICAL WINDING SHOP, 
runs through and connects the various departments, A clusion, we have to express our thanks to the members 
YA Y C96 E << А è TE : З А А в,а 4 
typical overhead electric travelling crane of 30 tons of this old-established typically British firm, and to 
capacity is shown in Fig. 5, while Fig 6 is a view of their electrieal engineer, Mr. Linsley, for their courtesy 


the travelling crab of a 5-n Otor, (0-ton, electric and assistance towards the preparation of this article. 
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THE ENGINEERING AND MACHINERY EXHIBITION 


(Тнікр NOTICE.) 


Kendall & Gent, Ltd., Victoria Works, Manchester. (Stand 
No. 149.) A number of machine tools driven by Lancashire 
Dynamo and Motor.Co.’s motors and Hendry's laminated leather 
belting. These machines include :—(1) 2 in. spindle plano pro- 
file milling machine, with elevating cross slide and countershaft. 
Spindle arranged for driving either single speed or double gear. 
Feeds to table and spindle slide, ether by hand or power. 
Length of table, 5 ft.; width between uprights, 2 ft. 10 in.; 
height, admitted, 1 ft. 10 in. (2) No. 3 size vertical milling and 
profiling machine. Diameter of spindle, 3 in.; diameter of cir- 
cular table, 2 ft. 3 in.; length of longitudinal traverse, 1 ft. 
8 in.; transverse traverse, 2 ft. 3 in. Automatic and hand feed 
to all motions. (3) No. 1 Dixon’s patent radial drilling and 
tapping machine, with drilling spindle 24 in. diameter and 
separate tapping spindle for tapping holes up to 14 in. diameter, 
after drilling without stopping or altering the speed of the 
machine. To drill and tap at a radius of 4 ft. with elevating arm 
and gear-box drive. (4) No. 3 automatic screwing machine, for 
screwing bolts and tubes up to 1j in. diameter, giving full thread 
at one cut and arranged to release automatically at any point. 


Lee, Howl & Co., Ltd., Engineering Works, Tipton, Staffs. 
(Stand No. 11.) This firm exhibit a number of steam-raising 
accessories, among others their ''Tipton"' vertical direct-acting 
feed pump, shown in the two illustrations herewith. The char- 


acteristic features of this type of pump are as follows :— The 
steam valve, consisting of only two moving parts, is so designed 


бЕСТІОХАІ, ELEVATION AND PrnsrECTIVE View or Ler, Howr & 
Co.’s VERTICAL DinECcT-ACTING FEED Pump. 


that wear and tear aro reduced to a minimum. The main cylin- 
drical valve fitted with a ‘‘D”’ slide for controlling the distribu- 
tion of steam to the cylinder, is operated by a small “D ” slide 
valve working in front and easily accessible. The work the 
valve gear has to do, viz., to move the small auxiliary valve 
backwards and forwards is so slight that the wear and tear 
on these parts is extremely small, and the design of the valve 
gear has been carefully thought out to make the cost of renew- 
ing the wearing parts very trifling. There is no dead centre, 


and the pump can start at any part of the stroke, which is 
constant at all speeds and pressures, and the valve gear can be 
adjusted to make a pause at the end of the stroke to allow 
the pump valves to seat themselves quietly before the return 
stroke. The steam, exhaust, suction, and delivery connections 
are arranged on both sides of the pump, for convenience in 
coupling up, the side not used being fitted with blank flanges. 
The floor space occupied is very small and fixing is reduced to 
a minimum. The parts are all interchangeable and designed 
with a special view to durability and ease of replacement. This 
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Lee, Howr & Co.’s DrranrARISER FEED HEATER IN 
WaTER-TUBE BOILER 


firm also show their ‘‘ How] & Tranter ’’ detartariser feed heater, 
the application of which to a water-tube boiler is shown in the 
figure. The ‘‘Howl & Tranter” detartariser feed heater is 
placed within the boiler and connected with the ordinary feed 
and an independent “blow off," through which the mud is 
removed from the apparatus, and consequently is not allowed to 
accumulate at the bottom of the boiler. The water falling 
through the steam three times in thin streams and offering a 
very large surface is brought to the maximum temperature in 
the boiler before it mixes with the boiler water. This assures 
all the advantages of perfect feed heating, while at the same 
time it separates the scale forming compounds and deposits them 
in the form of mud in the detartariser, where they are not 
allowed to form a solid deposit, and are blown off day by day. 
The advantages of this system of dealing with scale are obvious, 
and by depositing the mud by means of heat the skilled atten- 
tion required to obtain satisfactory working of water-softening 
plants is saved, as this detartariser requires no attention other 
than that of the fireman. 


Macdonald, Adamson, Swinburne & Co., Ltd., Argyle Street, 
Glasgow. (Stand No. 48.) Among a variety of grinding 
machines, shapers, milling machines, and hand tools of all de- 
scriptions, a 12 by 32 universal grinder is noticeable. This is 
the first universal grinding machine manufactured without over- 
head gearing. lt holds an unique position, having no com- 
petitors, and should prove itself a valuable tool in the works of 
any engineering firm. In addition to the elimination of overhead 
gear, there is drive giving a variable speed to each motion. 
'This company also exhibit a line of stamped steel pulleys which 
are claimed to be the lightest and strongest pulleys on the 
market. 


McPhail & Simpson, Ltd., Wakefield. (Stands Nos. 98 and 99.) 
A number of complete superheaters sre exhibited, as also samples 
of the steel tubes, tube-plates, solid drawn steel headers, and 
other parts used in their construction. "There are also specimens 
of superheater tubes which have been at work continuously night 
and day for ten years in a Babcock & Wilcox boiler, and which 
have been cut out for exhibiting. This superheater was the 
first superheater ever attached to a water-tube boiler. The tubes 
are quite sound and not in the least deteriorated from their long 
use in the exceedingly high temperature, the steam passing from 
them being over 700° F. 


The National Gas Engine Co., Ltd., Ashton-under-Lyne. 
(Stands Nos. 30 and 31.) Two small engines are exhibited, the 
опе a “ME” type engine, with direct-coupled dynamo and 
suction-gas plant. The installation is capable of serving 60 
16 c.p. lights, and is very suitable for country residences. The 
other is a 34 b.h.p. petrol engine, suitable for pumping farm 
work, or any similar job where gas is not available. 


Thos. Noakes & Sons, Ltd., 4 and 5 Brick Lane, Whitechapel, 
E. (Stand No. 164), show a number of exhibits of a general 
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engineering nature, including a fine display of steam valves and 
boiler mountings, comprising amongst other types m valves 
for superheated steam, a form of valve with renewable seat oi a 
special alloy, and an improved lever safety valve, designed so 
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Hewer’s PATENT SecTION INsuLATOR witH INSULATING STRIP. (THos. NOAKES & Sons.) 


as to be very easy to dismount quickly. More particularly of 
interest to electrical engineers are the samples shown of Hewer's 
patent section insulators for overhead trolley lines, two types 
of which are shown in the accompanying illustrations. In these 
insulators, the trolley wire is mechanically clamped without 
soldering, and, as the insulated bolts lie in the same horizontal 
plane as the trolley wire, the strain is taken directly by the 
bolts without any objectionable leverage. It will be seen that 
as the bolts are placed on each side of the trolley wire, it is 
quite possible to employ these insulators on curves. It should 
also be noted that the wheel path is of the same width as the 
wire throughout, so that there is no tendency for the wheel to 
jump, nor cause for increased wear of the wire at the ends. 


Henry Pels & Co., 265 Strand, W.C. (Stands Nos. 141 and 
145.) This is a larg» exhibit of working machinery of the 
punching and shearing class. "There are John's patent joist shear 
capable of cutting joists from 5) in. by 2 in. up to 16 in. by 
6 in.; Jchn's double-ended notching machine, and others of 
similar character. All these machines are driven by Westing- 
house motors mounted directly on the frame, with Morse silent 
chains. 


Reavell & Co., Ltd., Ranelagh Works, Ipswich. (Stands 
Nos. 59 and 74.) These engineers exhibit a variety of their 
air-compressing machinery, in most cases directly driven by 
electric motors. The principal exhibit is a two-stage, water- 
jacketed, quadruple compressor, driven by a General Electric 
Co.s motor of 45 b.h.p. The capacity of the machine is 220 
cubic feet of air when running at 315 r.p.m. It is noteworthy 
that the motor armature is built directly upon the compressor 
crank-shaft, so that only two bearings are used. An exhibit 
of somewhat more interest to electrical engineers is a portable 
compressor, such as used for central station cleaning purposes, 
suitable for any pressure up to 30 lb. per square inch. The 
compressor is of duplex type, and has a capacity of 18 cubit feet 
of free air per minute. It is driven by a motor of the semi- 
enclosed type of 14 to 2 h.p., depending on the delivery pressure. 
The frame of the compressor is designed so as to form an air 
reservoir, and is fitted with relief valve, drain cock, and outlet 


connection screwed 1” gas. The base of the compressor 18 ex- 


(Tuos. Noakes & Sons.) 


tended to carry the motor. The motor runs at about 1,200 revo- 
lutions per minute, and drives the compressor at 400 revolutions 
per minute through gearwheels, the pinion being of raw hide, 
and the spurwheel of cast-iron, machined from a solid blank. 

The gears are protected by a 
— neat planished steel case. The 
machine is designed for delivery 
pressures up to 30 lb. рег 
square inch, and is usually 
worked at 15 to 20 10. pressure; 
it is mounted on wheels so as to 
be easily portable. This firm 
also show a small steam engine 
of the enclosed high-speed type, 
suitable for driving ship lighting 
dynamos, private house installa- 
tions, &c. 

Sanders, Rehders & Co., Ltd., 
108 Fenchurch Street, London, 
E.C. (Stands Nos. 121 and 126.) 
Fuel economising apparatus and 
various aids to steam economy 
are the principal features of this 
stand. The most interesting 
item is the ''Sarco" CO, re- 
corder, type ‘В,’ shown in the 
accompanying figure, the action 
of the instrument being as fol- 
lows :— 

A 3-inch pipe, which taps the 
side flue or last combustion 
chamber of the boiler or furnace, 
is connected to the instrument at 
3, and in order that the gas 
samples may be secured rapidly 
and continuously, the circuit is 
completed by another pipe of the 
same diameter. This is connected 
at 7, and carried to the base of 
the chimney, or, where this is 
not practicable, to a convenient 
point in the main flue, well be- 
vond the boiler damper. The 
instrument is so sensitive and 
its operations are so rapid that 
as many as 35-40 separate 
can be recorded per hour. The power  re- 
procure and deal with the gas samples is 
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SANDERS. Венренѕ & Co.'s “Sarco” Frep WATER METER. 


water at a head of 
instrument at 8, through 


derived from a fine stream of 
about 2 feet. It enters the 
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the small glass injector 9. Of the latter several are provided, 
having apertures of various sizes, and by their use the speed 
of the machine may be adjusted at will. The gas is caused to 
bubble right through a solution of caustic potash (spec. grav. 
127), with which vessel 94 is filled to mark 64. In this process 
any carbon dioxide (CO.) that may be contained in the gas is 
eagerly absorbed by the potash. 

If no CO, were contained in the gas nothing would be ab- 
sorbed by the potash in 94, and the whole of the 20 per cent. 
reach float 26. 'Thus the pen would be caused to travel the 
whole of the length of the chart from the 20 per cent. line at 
the top to the zero line at the bottom. "The instrument, once 
erected, works automatically, and requires no attention beyond 


SANDERS, Renpers & Co.'s CO, Recorper, Tyre D. 


changing the chart every 24 hours, and renewal of the potash 
solution every 14 days to 3 weeks. 

Another piece of apparatus of interest to engineers is the 
“Sarco” feed-water meter, shown in the accompanying figure. 
A number of other instruments are shown, including indicating 
and recording steam quantity meters, draught gauges, gas volume 
recorders, feed-water analysers, &c. 

United States Metallic Packing Co., Ltd., Soho Works, Brad- 
ford. (Stands Nos. 159 and 178.) In addition to exhibits of 
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UNITED STATES METALLIC PackiNG Co.’s PORTABLE DRILL OUTFIT. 


packings that have been in use for numbers of years, this com- 
pany has on view the interesting portable drilling outfit which 
we illustrate below. It includes a motor, carriage, sliding shaft, 
and universal movement drill head. The motor, which is series 
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UNITED STATES METALLIC PACKING Co. 
IN USE. 


wound, is carried on two horizontal centres by a frame which 
may be moved in a complete circle, and the whole is mounted 
on a carriage furnished with handles and wheels. The arrange- 
ment is such that, if necessary, the motor can readily be 
removed from the carriage and suspended from a stirrup or bow. 
On top of the motor is a bracket carrying a hollow shaft fitted 
at one end with a spur wheel, which is driven from a pinion 


UNITED SrArEs MkEIALLIC Packine Co.’s 
PORTABLE DRILL OUTFIT :— Duttr-HEAD 
WITH Crear CovERnING REMOVED. 
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on the armature shaft. "Through the hollow shaft slides a long 
shaft, one end of which is connected to the drill head. The 
long sliding shaft is slotted for nearly its whole length, and 
this slot fits a key on the inside of the hollow shaft. Thus 
the motor drives the hollow shaft, and by means of the key 
and slot the motion is transmitted to the drill-head. The 
gearing on the, motor and drill-head is entirely covered, and 
all terminals are protected. The machine can be made reversible 
for tapping. When the drill is required to perform exception- 
ally heavy work, it may be supplied with a variable speed 
attachment, by means of which arrangements the apparatus 
can be run at full speed, one-third speed, and two-thirds speed. 
The machine is made in three sizes, as follows :— ! 


No.1. No.2. No. 3. 
Capable of drilling holes in steel .. lin. 2in. 3in. diameter. 
Speed of drill spindle—light load.. 180 140 100 f revs. per 
full load... 120 90 60 \ minute. 

Morse taper sockets on drill head.. No. 3. No. 4. Мо, 5. 


The company quotes the following speeds of drilling in mild 
steel, from actual tests :—No. 1: 1 in. diameter by 3 in. deep in 
1 minute; 3 in. diameter by 1j in. deep in 1 minute; j in. 
diameter by 13 in. deep in 1 minute. No. 2: 2 in. diameter 
by 1 in. deep in 34 minutes; 1 in. diameter by 1 in. deep in 


50 seconds; ł in. diameter by 1 in. deep in 40 seconds. No. 3: 
3 in. diameter by 1 in. deep in 4 minutes. 
John Stirk & Sons, Ltd., Ovenden Road, Halifax. (Stands 


Nos. 15 and 45.) Among a number of machine tools there is 
shown a high-speed turning and boring mill, directly driven by 
a 15 b.h.p. electric motor. This tool is shown in the figure 
below, and is conspicuous by the fact that the motor is built 
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JOHN SriRK & Sons’ 30-1ncH DogiNG AND TvnNiNG MILL. 


integrally with the iron frame of the machine. The tool is a 
50 in. boring and turning mill with patent drive. The motor 
is of 24 h.p., speed 800/1,600, which, in conjunction with 
mechanical changes, enables the table to be run at any speed 
between 4 and 200 r.p.m. 


H. W. Ward & Co., Lionel Street, Birmingham. (Stands Nos. 
16 and 44.) This company shows a good variety of small 
machine too!s suitable for electrical manufacturers. "There are 
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seven lathes ranging from 12 in. to 4j in. centres, two milling 
machines, an automatic bush-grinding machine, and an universal 
cutter grinder. They are all of Birmingham manufacture. 


S. Wolf & Co., 138 Southwark Street, S.E. (Stands Nos. 57 
and 76.) A large and comprehensive exhibit of portable electric 
drilling machines, inclusive of various types and sizes, from a 
miniature hand drill of 45 watts consumption and 8 lb. weight, 
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S. Моге & Co.'s PORTABLE ELECTRIC Вехсн DRILL. 


to heavy three-speed bench drills, capable of drilling holes up 
to 25 in. diameter. Several of these portable electric tools are 
illustrated in the figures herewith. A speciality of this firm is 
their three-speed hand-drilling machines, designed for three- 
speeds to meet various requirements as to metal and size of 
holes, &c. They are capable of drilling up to 2J-in. holes in steel, the 
change of speed being effected by means of a sun and planet- 
gearing attachment. These machines are particularly useful for 
tapping purposes, the starting and reversing switches are em- 
bodied in the frame, and are easily operated. Portable electric 
grinding machines are also shown in considerable variety, in- 


S. Worr & Co.'s ELECTRIC GRINDER FOR ATTACHMENT TO LATHE. 


clusive of simple hand grinders, flexible shaft grinders, slide- 
rest grinders, and the ordinary pillar or pedestal machine, in- 
clusive of several horizontal grinders. The motors are encased 
perfectly dust tight, and special attention has been devoted 
to the construction of the shaft and bearings, as being the parts 
which take the stress in grinding and polishing. The bearings 
are ring lubricated and the shaft is provided with a special 
clamping arrangement enabling the discs to be quickly fitted 
in place and changed. In most cases a coarse and a fine emery 
disc are used, serving respectively as substitutes for the rasp 
and fine file. In the same way wooden discs can be employed 
for polishing, or leather discs faced "with emery. A special 
line of transformers are also exhibited; these are of small 
capacity, and specially designed for reducing high pressures 
to low pressures, such as are required for these portable electric 
tools. 
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ELECTRICAL ENERGY AT THE CAPE 


From our Cape Town Correspondent 


ESPITE the acute financial depression existing here, and 
in the Colony generally, considerable progress in electrical 
engineering works has to be recorded. u 
At Muizenberg, the Brighton of the peninsula, the municipal 
authorities have lately opened their electric power station and 
sewage disposal works; the petroleum street lamps are now 
of the past, as soon will be the sanitary carts, those horrors of 
the night. Thus is electricity cousin to cleanliness, and half- 
sister of health. In the power station the plant consists of two 
150 kw. British Westinghouse generators, driven by Bellis 
engine: supplied with steam from two Babcock and Wilcox 
water-tube boilers, each of 220 h.p., with the usual superheaters, 
Green's economiser. &c. The system is 3-phase, primary voltage 
3,009; the transformers are ** mesh-wound,"' on the high-tension 
side, and "'star-wound " on the low-tension, the supply pressure 
being 110 volts. A 3-core Н.Т. cable is used for distribution to 
transformers; both high- and low-tension mains are under- 
ground. "There are 190 street fittings with ‘“‘osram’’ lamps, and 
power is supplied to work the electrically-driven pumps at the 
Kalk Bay sub-drainage station. The boilers are designed for 
the burning of dry refuse, but at present these are coal-fired, 
pending arrangements for the continuous collection of refuse. 
The sewage is pumped out to the sand flats to the north of 
the hamlet, and not out to sea, as many imagine. The magni- 
ficent stretch of beach is thus preserved from contamination. 


+ + + * 


The adjacent municipality of Woodstock has entered into an 
agreement with the Corporation of Cape Town whereby the 
latter supply them with electrical energy and 300 street lamps 
for a period of five years from January lst, 1908; after the 
expiry of that period, the contract can be terminated by either 
party giving 12 months’ notice. The distance between the 
Corporation power station in the Dock Road and the point of 
distribution in Woodstock (Salt River) Road, is nearly three 
miles. This is being negotiated by extending the Sir Lowry 
Road feeder (0'4 sq. in.), underground to the city boundary, and 
carrying it thence on the Cape Town Tramway Co.'s poles to the 
centre of distribution, from which four supply circuits will 
branch, all of which will require over 30 miles of wire and 500 
poles. There will be 300 pairs of “osram” lamps of 25 c.p. 
each, and the stipulated hours of lighting are 2,000 per annum. 
These facts are interesting when comparing the rival tenders. 
The Corporation's price was £5 10s. per lamp per annum, as 
against £6 10s., estimated by the Gas Company; and this not- 
withstanding the fact that the gas works are in Woodstock, and 
that they have all their pipes, lamps, posts, &c., in position, 
they being the contractors hitherto for the street lighting of 
Woodstock and the adjacent suburbs. The last electric lamp 
wil be somewhere near the village of Maitland (four miles). 
1f the load increases by the acquisition of private consumers, as 
is extremely likely, a **booster'"' will be a necessity. Eventu- 
ally, of course, this means a sub-station at Woodstock, supplied 
from high-tension plant at Cape Town. The work is progressing 
under the. personal supervision of Mr. W. F. Long, the City 
Electrical Engineer, Cape Town. 


* 3* 3* * 


The Cape Government last session voted the sum of £50,000 
for the electric lighting of railway vehicles, and this sum, 
having become available, is now being used with a view to 
bringing the lightihg of the Cape Government railway passen- 
ger carriages more into line with the systems in use on other 
South African railways. A beginning was made by having nine 
carriages, 1st, 2nd, and 3rd class, built and fitted in England 
with Stone's system. These have been erected at the Salt River 
Railway Works, and are now running on the suburban line to 
Wynberg as an experiment. This is a severe test owing to the 
short distance, and the large number of stops, combined with a 
heavy passenger traffic. On the suburban lines block trains of 
six to seven carriages are emploved, whereas on the main lines 
carriages must be detachable and interchangeable, for the length 
of trains, owing to the long distances and the nature of the 
traffic, must be variable. Hence the reason for using individual 
sets to each carriage, thus rendering these independent as far 
as lighting is concerned. It is proposed to try other designs, 
such as the Vickers-Hall and the Leitner-Lucas systems, sample 
sets of which are now on order. The new coaches have already 
found favour with the travelling public, the lighting by two 
lamps of 10 c.p. each, spaced apart, being a great advance on 
that from one lamp placed centrally. | | 


The Town Council of Uitenhage, Cape Colony, have signed an 
agreement with the firm of Messrs. Ellis & Ballard for the light- 
ing of their town by electricity. This is the first Colonial town 
to use the full legal pressure allowable, viz., 250 and 500 volts, 
although the advantages gained by so doing are somewhat 
debatable at this inventive stage of low-voltage, high-efficiency 
glow lamps. The three-wire direct-current system will be em- 
ployed, with three feeders (0°5 sq. in., 0°15 sq. in., 0°3 sq. in.) 
of triple concentric cable Jaid underground, the distribution 
mains being bare. carried overhead on poles. The street light- 
ing will consist of fifteen flame arc iamps (1,250 c.p.) and about 
100 incandescent lamps of 80 c.p. each, otf various patterns. The 
power station is a brick building 90 ft. by 50 ft., the design of 
Mr. Frederick E. Tomkinson, architect, Uitenhage; the engine 
room forms the main part ot the puilding, being 50 ft. by 50 tt., 
and ample space has been allowed for future extensions, includ- 
ing the provision of a battery for regulating purposes if found 
necessary. The plant will consist of two 35 kw. d.c. generators 
running at 520 volts, with static balancers, each machine being 
connected to the third wire through the balancer. These will 
be belt-driven from two 54 B.H.P. horizontal type producer 
gas-engines specially designed for using the gas obtainable 
from Colonial anthracite. Suction gas plant will be erected, and 
either plant will be able to drive koth engines at almost full 
load. The anticipated charge to private consumers is ls. per 
unit; completion is stipulated tor at six to nine months from 
the signing of the agreement, which contains a proviso for the 
taking over by the Town Council of the whole scheme in five 
years on a basis of the average annual profits. The total cost 
is to be £10,000 if belt-driven machines are installed, £12,000 
if direct.coupled. The scheme has received the approval of the 
Colonial Government through their electrical engineer. 

* * * * 


'The Cape Town Local Section of the Institution of Electrical 
Engineers have filled the vacancies in the Committee by the 
election of Professor H. Bohle, M.I.E.E., M.V.D.E., to the 
Committee, and of Mr. C. Procter-Banham, M.I.E.E., to the 
post of honorary secretary. The intimation that the Council of 
the Institution would in the future contribute a certain amount 
annually to the local section funds was welcomed as likely to 
increase the usefulness of the work undertaken by the local 
section generally in the Colony. The president, Mr. J. P. 
Edwards, M.I.E.E., took as the subject for his address the 
recent electrical progress in South Africa. 


* * * * 


The address contains a reference to the proposal to use the 
Victoria Falls for the generation of electric power supply to the 
Rand. Comparison with what has been done at Niagara is 
hardly possible, the conditions being quite different. Generally 
speaking, the steady average flow of water is much greater at 
Niagara, although the Victoria Falls may at times have the 
greater flow. Again, at Niagara probably two-thirds of the power 
generated is consumed by factories at the Falls. South Central 
Africa is not so happily situated, since if factories were estab- 
lished on the Zambesi a lengthy railway line would be a neces- 
sity before a port could bc reached at which to ship material. 
Of course, the long distance from the Falls to the Rand would 
involve an exceptionally high-voltage transmission line, which 
in itself is a hazardous risk. It is possible that the standing 
charges might render the scheme less economical than a steam- 
power plant on the Rand itself. 


* * * * 


The choice of gas-engine plant at the Johannesburg Electric 
Power Station proved most unfortunate, and the result of a 
notable and interesting enterprise will be regretted by every im- 
partial engineer. It will be remembered that the plant installed 
originally included five gas engines each of 2,000 h.p. at 100 
revs. and three each of 1,000 h.p. at 125 revs.. a total of 15.000 
h.p. These were supplied with producer gas. and gas-holders 
were installed; these gas-holders were not designed to act as 
reservoirs, their capacity being simply sufficient to keep one 
engine running for twenty minutes at full load. This was 
regarded as sufficient storage, as additional producers could be 
started as required. The engines were started by compressed air 
with electric spark ignition. An explosion took place every 
revolution, the initial pressure being 350 Ib. and the compression 
150 1b., but this later was to have been increased. Each engine 
had two cylinders, into which the gas was pumped. The 


governors acted on by-pass valves, which returned the surplus 


gas to the holders. The number of explosions was: independent 
of the load, the mixture being varied as required. One of the 
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chief sources of trouble was the choking of the producer gas 
plant with tar from the condensation of the hot gas. The 
engine ports required cleaning every two months for the same 
reason; this was a troublesome job owing to the mechanical 
complications in connection with the cold water circulation 
through the pistons as well as round the cylinders. The smaller 
engines knocked badly on light load. Gas engines were adopted 
as promising a greater economy than steam engines. The esti- 
mated saving in this respect was £15,000 per annum, and it 
was anticipated that using Middleburg coal at lls. 7d. per ton 
delivered, the credit from the sale of the tar, for which there 
is a steady local demand, would have brought the net cost down 
to 6s. 4d. per ton. The cost of the scheme originally was 
4 millions. In addition to the tar trouble, the effects on the staff 
of an escape of gas, even though no very objectionable odour 
was evident, were found to be serious, necessitating medical 
attention in many cases. ‘The electrical plant consisted of two 
180 kw. alternators of 3,500 volts at 50 cycles, three direct-current 
machines of 1,500 kw., and three of 650 kw., these latter being 
available for either lighting or traction. The distribution 
system in the town is three-wire, 460 volts between outers, 23) 
volt lamps, with balancers on the middle wire. The suburbs are 
supplied with two-pnase current at 200 volts. Messr. Reunert 
and Lenz are the contractors for the temporary plant. 


At Port-Elizabeth the steam turbines do not appear to be 
satisfactory; they have broken down on several occasions. At 
the present time, too, three generating sets are available, although 
the present demand can be met by one set. The cost of the 
scheme recently carried out was underestinated, the outlay being 
£125,000 as against an estimate of £84,000. 


* * * * 


The East London municipal electrical scheme has not proved 
as economical as is to be desired, and it has been decided to 
spend £45,000 on a new power station and plant. 


* * + * 


At Indwe the local mining company and the municipal authori- 
ties have entered into an agreement by which the town will be 
supplied with electrical energy for street lighting and private 
purposes from the mining company's power station. The mine 
is equipped with electric locomotives and other plant requiring 
440 volts and an earth return; thus the town lighting will be 
carried out with one pole earthed and lamps two or more in 
series. The wiring of all private houses is to be carried out 
in earthed metallic conduits, and the use of ordinary flexible cord 
wil not be allowed. At the present moment some 100 street 
lamps and 2,000 private lamps are installed. 


TRANSMISSION AT 72,000 VOLTS 


PAPER read by Mr. F. E. Greenman recently at the 
4 \ Michigan Electric Association Convention, and published 
in the Electrical World (New York), gives some notes on the 
first year's working of the 72,000 volt transmission line of the 
Grand Rapids-Muskegon Power Company. 

This transmission line extends from Roger’s Dam, six miles 
south of Big Rapids, in a southerly direction, to the Casnovia 
switch house, 40 miles from the dam, where the line branches 
to Grand Rapids, 26 miles south, and Muskegon, 26 miles west, 
making a total of 92 miles, situated entirely upon a private 
right of way, four rods wide, cleared of all trees and under- 
brush, and a large portion fenced. Considerable care was used 
in obtaining the right of way to get the longest possible tangents 
and moderate grades. Almost the entire distance from Roger's 
Dam to Croton, the line runs through the pine stump land 
which only a few years ago helped make Michigan famous, but 
now is a dreary waste of blackened stumps and brambles. 

In order to have the line properly patrolled, it was necessary 
to construct a well-made road bed over a greater portion of the 
right of way, care being used to have it properly drained so 
that it could be depended upon in all kinds of weather. 


In construction, wooden poles were used exclusively, care- 
fully selected, varying in length from 35 to 75 ft. with diameter 
of tops from 8 in. to 12 in. The special 8 ft. and 5 ft. cross- 
arins were employed, spaced 5 ft. apart, and carrying three 
14 in. four-part insulators, mounted on 18 in. wooden pins, 
except on corners and angles, where a galvanised steel tubular 
pin with cast-lead thread forms the pole construction. No. 2 
medium hard-drawn bare copper was used for line conductors, 
together with No. 10 galvanised iron wire grounded every fifth 
pole for lightning protection. 

The 72,000-volt switches used at the dams, switch house, and 
sub-station were designed and constructed under the direction 
of Mr. J. B. Foote. The construction is particularly strong. 
They are mounted in a wooden case, made as nearly oil-tight as 
possible, and the case is enclosed in a galvanised iron tank. The 
finger contacts are mounted on 40,000-volt insulators, placed in 
opposite corners of the case. A heavy wooden block is so placed 
in the other corners of the case as to allow the switch-blade a 
throw of 90 deg. This blade is mounted in the centre on a 
wooden shaft, insulated with porcelain bushings; the shaft 
extends through the top of the case, where the bevel gears 
which work the switch are attached in the usual manner. 
These switches have given perfect satisfaction, combining two 
very desirable features—maximum efficiency, and minimum cost. 
Three sets of these switches are placed at the Casnovia switch 
house, so that either the Grand Rapids or Muskegon, or both 
branches, may be cut out at the will of the operator in case of 
trouble or for testing purposes. 

The patrolling of the line has been done by two men, one 
located at Roger's Dam, patrolling to the Casnovia switch house, 
and the second located at the Casnovia switch house, patrolling 
the Grand Rapids and Muskegon branch alternately. This ar- 
rangeinent has been found quite satisfactory, the entire line 
being covered four times each week. Each man is furnished with 


a good, strong, specially made buggy, of sufficient size to carry: 


three or four high-tension insulators together with pins, port- 
able telephone, &c. In order to keep in touch with patrolmen 


when on the line, they call the Grand Rapids sub.station every 
half-hour over the private telephone line. Thus in case they are 
needed on short notice they can be easily communicated with. 

The usual amount of trouble caused by insulators being broken 
by stones and guns was experienced during the first few months, 
but after several of the culprits were caught and punished in 
the courts, very little trouble was had, and in the above cases 
very little damage was done beyond the replacing of an insu- 
lator. It has been foun‘, as with all high-tension transmission 
lines, that lightning is the greatest enemy; but by comparison 
no greater difficulty has been experienced than with lines 
working at 20,000 volts, presumably because of the higher 
insulation used at 72,000 volts. 

During the year there were two total interruptions caused by 
lightning demolishing insulators. On two occasions wires were 
thrown across the line, and one interruption was caused by a 
broken pin, allowing a wire to rest on the cross-arm, which it 
burned off. In connection with the last-named interruption, the 
static discharge from the line is gradually charring the wooden 
pins. While this is not sufficient to cause alarm, Mr. Foote 
is making preparation to replace them with galvanised steel 
tubular pins, such as now used on corners, as soon as convenient. 

No difficulty has been found with leaking insulators not broken 
or cracked, as seems to have been experienced on other lines, 
although in some localities they have been put to a very severe 
test. such as a portion of the line passing plaster or gypsum 
mills where everything is covered with the white gvpsum dust. 
The writer has noticed on several different occasions that the 
insulators were practically covered, petticoats and tops, and at 
this particular place there are two sharp turns and a railroad 
crossing where all poles are double armed. Still, there has been 
very little discharge, if any—at least no more than could be 
found on close inspection of a clean, dry insulator. Such dis- 
charge is, of course, more noticeable during weather that is 
cold and dry than when it is warm and damp, for the reason 
that the static air leakage is absorbed and diffused in a humid 
atmosphere, whereas in dry, cold weather it must be condensed 
until of sufficient voltage to jump the gaps necessary to reach 
the pin. 

Following the reading of Mr. Greenman's paper many ques- 
tions were asked of the author, which brought out the following 
points :— 

The telephone circuit is operated satisfactorily on the main 
pole line. ‘The telephone line is fixed 12 ft. below the main 
conductors. 'To use the telephone, operators must stand on an 
insulated platform. The linemen use a portable testing set. 
which thev carry up the pole. The static charge accumulating 
either on telephone or high-tension line wires when the wind is 
blowing is sufficient to give severe shocks, even when the line 
is dead. "This telephone line is the best tell-tale of trouble the 
company has, and gives the first warning of leaky insulators. 
The line has been operated for 14 months at 72.000 volts. The 
average loss from the power-house bus-bars to the customers' 
440-volt meters is 255 per cent., including those in the step-up 
transformers, high-tension line, step-down transformers at city 
limits, and a second set of step-down transformers at the 
customers’ meters. On the new steel tower line the company is 
now building the suspension tvpe of insulator is to be used, the 
line being designed for 100,000 volts. 
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SYNCHRONISING 


PAPER by P. MacGahan and H. W. Young, dealing with 

devices designed for indicating when the proper conditions 
are arrived at for connecting an alternating-current machine to 
a system already working, is published in a recent issue of 
The Electric Journal (Pittsburg). 

The authors divide synchronising devices into two classes, 
viz. : Visual or indicating devices, and automatic devices. The 
ideal indicating synchroniser should perform three distinct 
functions :—(1) It should indicate whether the incoming machine 
is running too slow or too fast; (2) it should indicate the amount 
by which an incoming machine is too slow or too fast; (3) it 
should indicate the exact time of coincidence in phase relation 
between the bus-bar and the incoming machine voltage waves. 

Although lamps have been quite generally used for synchronis- 
ing, the method is not wholly satisfactory, as there is always 
the possibility of connecting a machine in parallel with others 
when a considerable difference in phase exists between the re- 
spective circuits. Furthermore, the operator has no means of 
judging phase difference except by interpolating in a succession 
of lamp brightnesses. By the use of a synchroscope it is pos- 
sible to determine not only that there is a phase difference, 
but its amount; whether the incoming machine is too fast or too 
slow, and the exact moment when the machines are running 
synchronously and hence may be paralleled. 

The synchroscope is so designed that the voltages of the incoming 
machine and bus-bars rotate a pointer over a dial, the angle 
between the pointer and the vertical being always the phase 
angle between the two sources of E.M.F. If the incoming 
machine is running too fast, the pointer rotates in the direction 
marked ''Fast" upon the dial, and if the incoming machine is 
slow, the pointer moves in the direction marked ''Slow"' upon 
the dial. In either event, when the frequencies of the incoming 
and operating machines are the same and the phase relations are 
identical, the pointer remains stationary in a vertical position at 
zero. "There are two standard types of synchroscopes designed 
to meet different requirements of service, the “ Inductor " type 
and the ''Lincoln" type. 

The inductor type is especially applicable where voltage trans- 
formers are already installed for use with other meters. As it 
requires only about ten apparent watts it may be used on the 
same transformers with other meters. 

There are three stationary coils, N, M and C (Fig. 1), and a 
moving system comprising an iron armature, 4, rigidly attached 
to a shaft, S, suitably pivoted. A pointer B, is also attached 
to the shaft S. The moving system is balanced and is not 
subjected to any restraining force. The coils N and M have 
their axes in the same vertical plane, but 90 degrees apart, 
while C has its axis in a horizontal plane. N and M are con- 
nected in ''split phase ” relation through an inductive resistance 
P and non-inductive resistance Q, and these two circuits are 
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paralleled across the bus-bar terminals 3 and 4 of the synchro- 
scope. Coil С is connected through a non-inductive resistance 
Q across the upper or machine terminals 1 and 2 of the syn- 
chroscope. 

Principle of Operation.—Current in the coil C magnetises the 


iron core carried by the shaft and the two projections. There 
is, however, no tendency to rotate the shaft. If current be 
passed through one of the other coils, say coil M, a magnetic 
field will be produced parallel with its axis. This will act on 
the projections of the iron armature, causing it to turn so that 
the positive and negative projections assume their appropriate 
position in the field of M. А reversal of the direction of the 


current in both coils will obviously not affect the position of the 
armature; hence alternating current of the same frequency and 
phase in coils С and M cause the same directional effect upon 
the armature as if direct current were passed through the coils. 
If current lagging 90 degrees behind that in coil M and coil C 
be passed through coil N it will cause no rotative effect upon 
the armature because the maximum value of the field which it 
produces will occur at the instant when the pole strength of the 
armature is zero. The two currents in coils M and N produce 
a shifting magnetic field which rotates about the shaft as an 
axis. As all currents are assumed to be of the same frequency, 
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the rate of rotation of this field із such that its direction corre- 
sponds with that of the armature projections at the instants 
when the poles induced in them by the current in the coil C 
are at maximum value and the field shifts through 180 degrees 
in the same interval as is required for reversal of the poles. 
This is the essential feature of the instrument, namely, that the 
armature projections take a position in the rotating magnetic 
field which corresponds to the direction of the field at the in- 
stant when the projections are magnetised to their maximum 
strength by current in coil C. If the frequency of the currents 
in the coils which produce the shifting field is less than that in 
the coil which magnetises the armature, then the armature must 
turn in order that it may be parallel with the field when its 
poles are at maximum strength, consequently a rotation of its 
armature indicates a difference in frequency, and the rate and 
direction of rotation shows which current has the higher fre- 
quency and the amount of the difference. 

The Lincoln type has been developed for use in large stations 
where it is necessary that the instrument be visible from each 
prime mover or from a distance. As may be seen from Fig. 2, 
this instrument consists of an alternating-current bi-polar motor 
with a laminated iron field M and core D on which is wound 
a distributed two-phase winding B and C connected in ''split 
phase" relation through a non-inductive resistance Q and an 
inductive resistance P. The resistance Q consists of the two 
stationary illuminating lamps, placed behind the letters F and S 
on the glass dial, and the movable lamp attached to the indicat- 
ing pointer. On M are wound two field coils connected to the 
two right-hand bus-bar leads 3 and 4. Current is carried to 
and from the armature by means of a set of three collector 
rings and corresponding brushes. The armature shaft also car- 
ries an indicating pointer supporting the moving indicating lamp. 

The armature tends to take such a position that the currents 
in its coils produce a magnetic field in the same direction as the 
magnetic field produced by the stationary field coils. If a direct 
current be passed through the field coils and also (in proper 
direction) through the armature coil B the armature will assume 
the position shown in the figure. If the direction be simul- 
taneously reversed in both coils the position is obviously un- 
affected. Hence if alternating currents of the same frequency 
and phase be substituted for the direct current the position of 
the armature will remain unchanged. A second current having 
a difference of phase of 90 degrees may be passed through the 
coil € of the armature. This will not cause the position of the 
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armature to shift for the reason that the magnetic field which 
it produces is a maximum when that produced by the stationary 
field coils is zero, hence there is no effective torque produced. 
The two currents in the armature produce a progressive shifting 
of the direction of the magnetic field and (as all currents are 
of the same frequency) the rate of rotation of this magnetic 
field is such that its direction coincides with that produced by 
the stationary field coils at the instant the latter is at maximum 
value. Suppose that the frequency of the armature currents 
is less than that of the current in the stationary field coil. · Тһе 
rotating field does not shift quite 180 degrees while the sta- 
tionary field reverses; hence a torque is produced and the arma- 
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ture turns. It tends to rotate at such a speed that its shifting 
field moves through a physical angle of 180 degrees during 
reversal of the field current; т.е., the speed of the armature 
rotation equals the deficiency in the magnetic rotation. The 
speed of the armature and the indicator carried by it, therefore, 
shows the difference in frequency between the alternating cur- 
rent in the armature and that in the field. 

It is advisable to use lamps as an additional check, as the 
synchroscope cannot follow the differential frequency when syn- 
chronising is begun with a great difference in speed of the 
generators. Synchronising lamps should be used until the speed 
is correct within approximately ten per cent., when the synchro- 
scope will fall into step and indicate by the direction of its 
rotation the speed relation between the incoming machine and 
the bus-bars. : 

The automatic synchroniser is primarily intended for use in 
stations operating large capacity machines and where it is essen 
tial that synchronising be done rapidly and safely. 

A successful automatic synchroniser should meet the following 
conditions :—(1) It should permit the coupling of the machines 
as soon as the difference in speeds is within safe limits, and it 
should prevent the coupling of the machines at other times. (2) 
Tt should permit the coupling of the machines when the electro- 
motive forces are within proper limits, and should prevent the 
coupling when the electro-motive forces are too widely divergent. 
(5) It should permit the coupling of the machines when the 
phase difference is within permissible limits, and should prevent 
the coupling when it exceeds these limits. (4) It should close 
the relay circuit for coupling the machines on the first occasion 
when the three foregoing conditions simultaneously occur. (5) 
It should close the relay contacts in advance of the period for 
coupling by a sufficient interval to allow the switch to act as 
the exact moment of synchronism. The greater the difference 
in speed the greater should be this advance in angle in order 
that the time allowed may be constant. Аз different types of 
switches require different amounts of time to close, the time 
of advance should be adjustable. (6) It should be certain and 
safe in its operatiou, and if anything in the mechanism fails it 
should prevent coupling. 

The working parts of an automatic synchroniser are shown in 
Fig. 3, to the lettering of which the following are the refer- 
ences :——4— Sliding platinum-tipped contact attached to and 
actuated by the pivoted beam E.  B—Insulating segment secured 
to a sleeve loosely fitting pivoted shaft L and by means of pin 
B' actuated by pivoted levers J and G, the two latter being 
connected by a light connecting rod Z. B’—Pin secured to B 
and located between prongs of arm J... C—Platinum-tipped con- 
tact secured to segment B. D—Pivoted platinum-tipped contact 
controlled by spring D’ and normally bearing on contact €. 
E—Pivoted beam for suspending solenoid cores, actuating con- 
tact A and dash-pot shell F pivotally attached to Æ. F—Shell 
of dash-pot pivotally attached to #. F’—Piston of dash-pot 
attached to pivoted arm (7. (-—-Pivoted arm normally held in 
position by control spring H. H—Control spring holding 
F'-G-I-J and B in normal position. 7— Connection rod trans- 
mitting motion of F’ and С to J. J—Two-pronged arm on shaft 
L and the right prong’ normally held by means of spring А 


against the small pin B’ screwed into segment B. A—Light 
controlling spring for J, the inner convolution being secured to 
J and the outer convolution secured to pin B’.  L—Pivoted shaft 
carrying segment В and forming bearing for J. This shaft is in 
same plane as bearing for E. M—Pin on segment В and so 
arranged that it can engage projection on D, thus lifting it from 
its normal position on contact C. №— Adjustable control weight 
for varying movement speed of segment #. The dash-pot shell 
F is provided at its top with a valve which opens on the down- 
ward stroke, thus allowing control spring H to instantly pull 
piston F' toward its initial position. 

Each solenoid is wound in eight sections, alternate sections 
being connected in series, thus forming two circuits in each; one 
circuit of each solenoid being connected in series with a circuit 
of the other. This forms two independent circuits in the instru- 
ment, each circuit having half its turns on each solenoid as shown 
in Fig. 4. 

With the incoming machine in phase with the running machine 
or in synchronism, the magnetic fields induced by the currents 
in the left-hand solenoid oppose each other, thus neutralising the 
pull on its iron core and at the same instant the magnetic fields 
induced by the currents in the right-hand solenoid assist each 
other, thus giving a maximum pull on its iron core and drawing 
it to the bottom of the solenoid. 

When the incoming machine is not in synchronism the magnetic 
fields induced by the currents in the left-hand solenoid assist 
each other, thus exerting a maximum pull on its iron core, draw- 
ing it to the bottom of the solenoid. At the same instant the 
magnetic fields due to the currents in ihe right-hand solenoid 
oppose each other, thus neutralising the pull on its iron core. 
When the incoming and running machines are in 90-degree phase 
relation the solenoids exert equal pulls on their iron cores, 
which take up positions at equal distances from the bottom of 
each solenoid. 

The displacement of the beam from the synchronising position 
(due to differences in phase between machines) imparts to it an 
oscillating action, and this movement up and down corresponds to 
the dark or light period of lamps or to the pointer rotation of 
the regular dial synchroscope. 

Suppose first that the incoming machine is almost in syn- 
chronism with the running machine. It will be found that as it 
approaches synchronism, the right-hand solenoid of the syn- 
chroniser will slowly pull its core down, thus raising the left 
end of beam Æ. The raising of Е will lift the dash-pot 
shell F so slowly that the air escapes with sufficient freedom 
гэ that the piston F' is not affected, and is held at its normal 
position by the control spring H. With the position of the 
piston F’ undisturbed, the elements G, 7, J, and B will remain 
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stationary so that the contact C may for the moment be regarded 
as fixed in position. The solenoid core will continue to travel 
slowly down until at exact synchronism it reaches the bottom of 
the solenoid, and this movement will have caused contact 4 
to move forward and touch contact C, which already being in 
contact with D will complete the relay circuit through the 
contacts A, C, and D as shown in Fig. 3. The completion of 
this circuit wil draw up the relay armature core, thus con- 
necting in the solenoid that closes the main circuit-breaker and 
connects in the generator. 

When the difference in speed between incoming and running 
machines is somewhat greater, the air in the dash-pot will not 
have sufficient time to escape, and piston F’ will be drawn 
upward, thus advancing contact C towards contact A. This 
movement will allow C to make contact a little sooner than in 
the first case, thus energising the relay and closing coil of the 
main switch a sufficient time ahead of synchronism to allow the 
switch the necessary amount of time to overcome its lag ele- 
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ment, thus closing just at or just before the time of exact 
synchronism, rather than just behind this point. 

If the difference in speed between running and incoming 
machines for safe synchronising is exceeded, the piston /'’ will 
(by suction of Ё) be rapidly drawn far enough to advance C 
a suflicient amount to enable the pin M on segment B to lift 
up contact D, thus opening the relay circuit and preventing clos- 
ing of the main switch or breaker. It may be seen that the 
greater the speed difterence between machines the greater ad- 
vance C will make towards A, owing to the fact that less air 
has time to escape from the dash-pot, and the piston will, there- 
fore, force B further around. This condition will continue until 
th- frequencies again approach within safe limits, when the action 
already explained will take place. 

If the voltage of the incoming machine differs considerably 
from that of the bus-bars to which it 1s to be connected, the 
device will not close the contact, since the effect of the exces- 
sive voltage on the left-hand solenoid is to hold that end of the 
beam too low at the moment of synchronism. It is thus seen 
that the incoming machine will not be connected in parallel 
unless the voltages are approximately equal, the machine in 
phase with the line and the frequency correct. 

An auxiliary relay is used to avoid carrying the current of the 
main switch closing coil through the contacts of the automatic 
synchroniser. 

A controlling switch, such as used with oil circuit-breakers, 
is interposed in circuit with the synchroniser and electrically- 
operated switch. By means of this control switch the main or 
electrically-operated switch, or oil circuit-breaker, may Бе 
tripped, but cannot be closed, as the closing coil is normally 
out of circuit until the synchroniser completes the contact. The 
control switch is of the drum construction, and when turned to 
the ‘‘trip’’ position the circuit through the trip coils of the 
main switch is completed, thus opening the connection from the 
machine to the bus-bars. At the same time current at approxi- 
mately 100 volts from the alternating.current bus-bars is con- 
nected to the left-hand pair of binding posts of the syn- 
chroniser, which brings the rocker arm from the synchronous 
position to the horizontal position, thus opening the synchroniser 
contacts and leaving them in a safe position. 

On turning the control switch to the closed position approxi- 
mately 100 volts alternating current from both the bus-bars and 
the incoming machine is connected to the synchroniser and the 
rocker arm begins to oscillate rapidly. Immediately the closing 
circuit is completed as far as the auxiliary relay, and the direct 
current which operates the relay is closed as far as the syn- 
chroniser. When the synchroniser closes its contacts the relay 
also closes and operates the main switch. On returning to “off” 
position after closing the main switch, the controller opens the 
direct-current circuits to the synchroniser and to the closing coil 
of the main switch, this latter circuit being opened in a second 
place by the relay. An instant later the transformers are dis- 
connected from the synchroniser. 


WOODEN POLES 


CIRCULAR recently issued by the United States Depart- 

ment of Agriculture (Forest Service) gives the results of 
some experiments made to determine the best conditions of 
seasoning for wooden poles used for overhead line construction. 
Henry Grinnell, in the Electrical Review, of New York, gives 
some particulars of these experiments, from which we abstract 
the following :— 

The scarcity of timber suitable for telephone and telegraph 
poles has of late assumed serious proportions. Latest reports of 
the Census Office show that there were in operation in 1902 
approximately 700,000 miles of pole line. Subsequent additions, 
however, together with certain railroad pole lines not reported, 
would enlarge this figure. It is safe to assume that there are 
in operation at present fully 800.000 miles of line. The average 
line contains about forty poles per mile, so that there are 
approximately 32,000,000 poles in use. Assuming that the 
average life of a pole is twelve vears, it follows that for the 
maintenance of the lines now in operation there are needed each 
year more than 2,650,000 poles. Such an enormous demand must 
soon deplete the available supply. 

The experiments which are here described were conducted in 
co-operation with the American Telephone and Telegraph Co., 
and are among a number carried on by the Forest Service to 
determine the best means of prolonging the length of service of 
poles and other timbers. The questions involved in experiments 
to prolong the length of service of timbers fall naturally into 
two groups : (a) those which pertain to the rate of seasoning, and 
(b) those which pertain to the preservative treatment and 
durahility. The present circular deals only with those forming 
the first group. Those taken up аге: —1. At what rates does 
seasoning progress in telephone poles? 2. Does the time of year 
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when timber is cut affect its seasoning? 3. Does the ‘time of 
year when timber is cut affect its specific gravity? 4. How 
much shrinkage occurs in air-seasoning? 5. What are the 
causes of the checking of poles during air-seasoning? 6. What 
is the best season for cutting poles? 

Experiment stations were established, and the American Tele- 
phone and Telegraph Co. supplied during the experiments a 
fixed number of poles each month. All poles were peeled imme- 
diately after being cut, and were then hauled or rafted to the 
seasoning yard, where they were skidded in single tiers about 
two feet above ground. As soon as possible after being placed 
on skids each pole was numbered, its weight taken, and its 
circumference at six feet and at thirty feet from the butt (or 
twenty-five feet in the case of the shorter poles) recorded. 
Weights and measurements were taken about once a month 
until the poles had practically ceased to lose weight. To deter- 
mine the volume, weight per cubic foot, and specific gravity 
of the poles, a series of circumference measurements was made 
at the butt, at successive five-foot points, and at the top. 

The following statement shows, for conditions corresponding 
to those of the experiment, the length of time cedar poles cut 
in the different seasons should be held before shipment to secure 
the lowest freight charges, and at the same time minimise 
insurance and storage charges :— 


Months. 
Winter cut... ze isi к ae .. 4 to 6 
Autumn cut das : 7 to 9 
Spring cut 5 to 5 
Summer cut 2 to 4 


While there is but little, if any, difference in the specific 
gravity of pure wood substance or cellulose, regardless of the 
kind of tree, the specific gravity of wood as found in the tree 
varies considerably. The following figures were obtained from 
the green chestnut poles cut at the three stations at different 
Seasons :— 


Season of Specific 
Cutting. Gravity. 
Winter 0:8627 
Spring U°8509 
Summer ... 0:8569 
Autumn ... 0:8467 


All wood when undergoing a seasoning process, either natural 
(by air), or mechanical (by steam, kiln-drying, &c.), checks 
or splits more or less. This is due to the uneven drying out of 
the wood, and the consequent strains exerted in opposite direc- 
tions by the wood fibres in shrinking. ‘There is more checking 
in the wood of broadleaf trees than in that of coniferous trees, 
more in sapwood than in heartwood, and more in summer wood 
than in spring wood. 

Below is given a summary of conclusions, the number of each 
corresponding to that of the question which it answers. 

1. This, the main question involved in the experiments, is 
shown to depend entirely upon time and season, and may vary 
from 2 to 12 months or more. 

2. Winter-cut wood seasons more regularly than that cut at 
other seasons, but does not, for many months, at least, reach 
as low weight as spring-cut wood seasoned equally long. 

3. In timber of approximately the same age and growth, that 
cut in winter will have the greatest specific gravity, and that 
cut in autumn the least. 

4. The shrinkage of: round timbers in air-seasoning is very 
slight and may be disregarded. 

5. If poles are carefully cut, checking during air-seasoning 
is comparatively slight. If split or shaken in felling, however, 
serious checking may result. 

6. From the standpoint of seasoning, spring and winter are 
the best times for cutting. Other considerations, such as 
custom, availability of labour, and susceptibility to decay, make 
winter cutting preferable. 


TRAIN LIGHTING DYNAMOS 


NE of the latest specifications published last week 

by the Patent Office, was No. 23.563 of 1906, taken 
out by the British Thomson-Houston Co. The speci- 
fication relates to the regulation of train lighting 
dynamos, and reads as follows :— 


Our present invention is applicable more especially to the 
regulation of those dynamo machines which are driven at speeds 
which may widely vary, as, for example, the generators driven 
from the car axles of railway trains. In carrying our invention 
into practice we provide means for automatically decreasing the 
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excitation of the generator as its speed increases, without the 
use of an auxiliary generator such as has heretofore been pro- 
posed. We limit the maximum voltage of the machine, no 
matter what its speed, and irrespective of the amount of current 
flowing to the load circuit. The invention will be better under- 
stood by reference to the following description taken in connec- 
tion with the drawings left with the Provisional Specification, 
which represent diagrammatically one embodiment of our 
invention. 

Inasmuch as our invention provides means for limiting the 
maximum voltage of the generator irrespective of its speed and 
load, we find it particularly applicable to systems such as the 
Buttner system, in which the voltage of the generator is allowed 
to vary while the voltage at the translating devices is maintained 
practically constant by the interposition of devices which con- 
sume the surplus voltage. 'The devices employed by Buttner 
consist of iron wire resistances which, upon any tendency to 
increase of current, increase in resistance and thereby maintain 
approximately constant voltage at the translating devices. 
According to our invention we limit the voltage of the generator 
so that, no matter how fast the generator may be driven, the 


excess voltage to be consumed in the iron wire resistance of the 
load never exceeds a moderate amount. 

In the drawing above, the armature of the generator to be regu- 
lated is indicated at 1. The main field winding is indicated con- 
ventionally at 2. An auxiliary bucking or differential winding 
is shown at 3. This winding is arranged to be supplied with a 
voltage which varies at a greater rate than the variation in speed 
of driving.. To this end, it is connected across a resistance 
such as 4, having a high positive temperature resistance co- 
efficient. This resistance may consist of iron wire. ln con- 
necting up the resistance 4, it may if desired be connected 
directly across the armature 1l, though we find it convenient to 
connect it as shown in series with the winding 2. In case it is 
connected across the armature 1, it is, of course, evident that a 
resistance of constant value must be connected in series with it. 
By connecting the resistance 4 in series with the winding 2, 
however, this extra resistance becomes unnecessary. 

The load for the generator may, of course, be of any desired 
character, but it is indicated here as consisting of a number of 
lamps 5, 6, 7, and 8, having in series therewith iron-wire resist- 
ances 9, 10, 11, and 12 respectively, the purposes of which have 
already been indicated. lf desired, a storage battery as 13 may 
be connected across the generator mains to supply current to 
the load when the voltage of the generator becomes too low, and 
to receive current from the generator at other times. An electro- 
lytic cell 14, consisting, for example, of aluminium plates in a 
suitable solution, may be placed in series with a circuit between 
the generator and the storage battery 13, which aluminium cell 
permits passage of current from the generator to the load, but 
prevents the storage battery from discharging backward through 
the generator at times when the voltage of the generator is 
below normal. 

With the use of an ordinary generator in a system such as the 
Buttner system the voltage may in some cases rise excessively 
above normal, and thereby becomes so great that the iron wire 
resistances are incapable of preserving the desired constancy of 
voltage at the load. In accordance with our invention, however, 
any excessive speed of the generator which tends to increase the 
voltage is met in the first place by an increase in the resistance 
of the iron wire resistance 4. This tends to keep down the 
current in the winding 2. Moreover, as the resistance 4 increases 
in value much more than the resistance of the winding 3, the 
division of current between the resistances 4 and the winding 3 
is altered, so that the winding carries an increased proportion 
of the total current. Thus, the effect of anv small change of 
voltage on the generator is met by a multiplied demagnetising 
effect on the generator field by reason of the presence of the 
iron resistance 4. The maximum variation of voltage is thus 
rendered small. 

It is obvious that numerous changes may be made in the 
embodiment of our invention without departing from the spirit 
thereof, for which reason we do not wish to be limited to the 
exact details shown and described. Thus, by way of example, 


we have mentioned the use of an iron wire resistance; but it is 
obvious that resistances of any other suitable material having 
the same effect may be substituted. 


The claims are as follows :— 


1. The method of regulating the voltage of a dynamo-electric 
generator driven at a variable speed which consists in connecting 
a resistance having a positive temperature coeflicient in series 
with the main field winding and an dpposing field winding in 
shunt to said resistance, substantially as described. 

2. The improved method of regulating the voltage of a dynamo 
electric generator driven at a variable speed arranged and 
operating substantially as hereinbefore described with reference 
to the drawings. 


TELEPHONES AND. THE PUBLIC 


pu against the new system of telephone charges 
continue to come from all parts of the kingdom, and it is 
clear that the Postmaster-General will have a busy time answer- 
ing questions when Parliament reassembles. Chambers of 
Commerce throughout the country are holding meetings of 
protest, and resolutions are being passed condemning the aboli- 
tion of the ‘‘unlimited service” rate. At Dundee and Hartle- 
pool—and there are doubtless other places іп similar 
circumstances—it would appear that the new system cannot be 
put into force. At Dundee, for instance, as a quid pro quo for 
receiving the sanction of the Corporation to lay their mains 
underground, the National Telephone Co. entered into an 
agreement in 1896 not to increase the rates then charged. The 
agreement can be determined on six months’ notice. At 
Hartlepool the agreement seems to have been more specific and 
favourable to the public, for the charge was to be £8 per annum 
per instrument for an unlimited service; £7 per annum for 
1,200 calls, £6 for 900 calls, and £5 for 600 calls. Both 
authorities are satisfied that at present the new rates cannot be 
enforced in their respective localities. 

Amongst other places taking a hostile attitude to the new 
charges, in addition to those reported in previous issues, are 
Montrose, Arbroath, Dunfermline, Sutton Coldfield, Halifax, 
and Torquay. 

The Hull Grocers’ Federation recently took the matter up, and 
received a communication from the Postmaster-General express- 
ing his views upon the question in general and upon the Hull 
municipal telephone system in particular. He stated, in regard 
to the Hull municipal rates, that although the accounts of the 
Hull Corporation system showed a balance of profit after 
payment of working expenses, it was not, in his opinion, con- 
clusive proof as to the normal cost of a permanent telephone 
system, a considerable part of the salaries and wages of the 
staff being charged to capital account, and it had not vet been 
proved by experience at what date the plant would require 
renewal or reconstruction. The sufficiency of the amounts 
allotted to the sinking fund to replace capital expenditure had, 
therefore, not yet been tested. The system was a new one. 
The wages paid to the operating and engineering staffs were 
below the rate of wages paid by the Post Office. These allega- 
tions are being replied to by the Corporation. The City Ac- 
countant denies that revenue items have been charged to capital 
and expresses himself prepared to go through the books, item 
by item, to sustain his contention. The attention of the 
Postmaster-General is to be drawn to what are considered many 
inaccuracies in his letter, and he is to be asked to withdraw his 
statement if he fails to substantiate his contention. 

The question of the need for telephonic facilities at the main 
line railway termini has been brought prominently forward 
recentlv, and it is stated that the railway companies themselves 
are wholly to blame for the present lack of faculties, the rent 
which they ask being considered exorbitant by the National 
Telephone Co. At Euston, Broad Street, Paddington, Maryle- 
bone, Liverpool Street, and Fenchurch Street there are no public 
telephone call-boxes, and the need for installing them is shown 
by the fact that at Waterloo, where there are six boxes, no less 
than 50.000 calls were registered during the past 12 months. 

The ' Manchester Libraries Committee has arranged with the 
National Telephone Co. to place public call-boxes at nine free 
libraries. 


Depression in American Electrical Industry.—If the statement 
in a daily contemporary is to be credited, the electrical industry 
in America ig suffering from a similar wave of depression to 
that now being experienced in Great Britain. A telegram from 
Schenectady states that the General Electric Co. there has been 
compelled to discharge 2,000 of its employees owing to lack of 
orders. 
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TRAMWAY ACCIDENTS 


HE Board of Trade has now published Lieut.-Colonel P. G. 
[Го Donop's report on the accident that occurred on July 
2Uuth on the Sunderland District Electric Tramways- 

As a tramcar containing nine people was descending Mill Hill 
Bank, the driver lost control of it, and it ran off the line at a 
curve near the bottom of the descent. The car was brought to 
rest by its running into a stone wall by the side of the road, 
and it remained standing in an upright position. Seven pas- 
sengers have notified the company of personal injuries sustained, 
and in one of these cases the injuries were of a serious nature. 
In the position in which the car came to rest, the rear of it was 
standing foul of the line, and later on in the same evening 
another car, which was descending the Bank, failed to stop in 
time to avoid coming into slight collision with the derailed car. 
In this case, six passengers complained of personal injuries, but 
they were, it was understood, all of a very slight description. 

At the top of the hill there is a compulsory Board oi Trade 
stop. The hill is about 330 yards in length, and its gradienv 
varies from 1 in 30 to 1 in 10°89; the steepest portion of the 
hill is near the centre of the descent, and there, for a distance 
of about 100 yards, the gradient is never less than 1 in 12. The 
line from Pole No. 179 is straight till very near the bottom of 
this steep portion, but close to the bottom of it the line curves 
to the right, the radius of the curve being just 100 feet. It was 
at this curve that the car ran off the line. 

The line appeared to be in good order, the rails not being much 
worn; it was noted, however, that the outer rail at the curve 
had not got any арен у ооп. in fact, the inner rail was, if 
anything, slightly the higher of the two. Car No. 27, which 
met with this derailment, was a double-decked, single-truck car, 
fitted with a motor on each axle; it was provided with a hand- 
brake working blocks on all the wheels, and with the Westing- 
house magnetic track brake working a slipper between the wheels 
on each side of the car; the length of the wheel base was six feet; 
it was fitted with two sanding arrangements at each end of the 
car. The car weighed 12 tons, and was constructed to carry 
22 passengers inside and 26 outside. The car was a compara- 
tively new one, and its wheels were in good order. Car No. 19, 
which came into collision with car No. 27, was of precisely 
similar construction. 

The following is an extract from the Company’s Rules for 
the use of the magnetic track brake :— 

Coasting Gradients.—When descending hills with the mag- 
netic brake motormen should first bring the car to rest at the 
commencement of the descent, set the controller immediately 
over the last braking notch, and allow it to remain in that posi- 
tion until the car has gained sutticient speed to put it in opera- 
tion. This speed will be practically constant while the con- 
troller handle remains on this braking notch. If this speed be 
too low, move the handle back one notch, and so on until the 
car is coasting at the desired speed. 

There was a contlict of evidence as to whether the first car 
was actually brought to rest at the Board of Trade stop or not. 
The driver’s statement as to what occurred was as follows :—On 
approaching the top of the hill, he had checked the speed of 
the car by means of the magnetic brake, and when the car 
came actually to a stand he applied the hand brake and eased 
off the magnetic brake, placing the controller handle in the 
neutral position. Оп receiving the signal from the conductor to 
start, he released the hand brake, and at once put the controller 
handle to the third notch of the magnetic brake, with the view 
of allowing the car to run up to the speed suitable for that 
notch; finding, however, that the brake did not act, he put the 
controller handle back again to the ‘‘off’’ position, and on apply- 
ing sand found that his wheels were revolving all right. He 
then applied the magnetic brake from the first notch upwards, 
but finding that the brake had no effect and that the car was 
still gaining speed, he reversed his motors, and almost imme- 
diately the switch “blew”; he then applied the hand brake, 
as his last resource, but the car was by that time travelling too 
fast for that brake to have any effect, and on reaching the 
curve, at a speed which he estimates at about 30 miles an hour, 
the car ran off the line and plunged into the wall. The con- 
ductor’s evidence corroborated Godwin’s statement, and he 
thought that it was only when Godwin reversed the current that 
the car got entirely out of his control. The driver attributed 
this accident entirelv to the failure of the magnetic brake. 

Both the front and rear controllers of the car, as well as the 
brake gear itself, were so damaged by the accident that the 
condition of the magnetic brake could not be practically tried 
after the accident. Godwin had, however, been in charge of this 
car for about four hours previous to this occurrence, and had 
found nothing amiss with the braking arrangements of it; he 
had previously on the same day brought the car down Mill Hill 
Bank by means of the magnetic brake, and he had controlled 
the car by that means without any difficulty ; he stated also that 
ust before descending the Bank on the last occasion he had 

rought the car to a stand by the application of that brake. 
It appears, therefore, says Lieut.-Colonel von Donop, to be very 
improbable that the magnetic brake could have so suddenly 
failed. ‘The driver's own evidence points clearly, he considers, 
to a far more probable cause of this accident. The rule quoted 
above for the use of the magnetic brake when coasting down 
gradients, lays down that at the commencement of the descent 


the controller handle should first be placed in the last, t.e., the 
seventh, braking notch, and that it should be allowed to remain 
in that position until the car has gained suflicient speed to put 
the brake in operation ; the handle should then be moved back one 
notch at a time until the car is coasting down the incline at the 
desired speed. When a car is running at a very low rate of 
speed, it is only when the handle is on the seventh notch that 
the magnetic brake will have effect, and the reason for com- 
mencing the descent with the handle in that notch is therefore 
clear. The driver admitted that he was acquainted with this 


. rule, but in spite of that fact he disregarded it altogether; he 


first placed the controller handle in the neutral position, and on 
starting he at once moved it to the third notch. With the 
handle in this notch the magnetic brake would not come into 
action until a considerable speed had been attained, and it is not 
surprising, theretore, that on starting down the hill he found that 
the magnetic brake did not act. ad he kept the magnetic 
brake in the third notch, the brake would undoubtedly have 
acted in time, but Godwin evidently got alarmed, and he made 
matters worse by taking the brake off altogether. The car was 
by this time on the steep portion of the incline, and doubtless 
was gaining speed very fast. He stated that he then tried the 
magnetic brake again, but Lieut.-Colonel von Donop thinks it 
doubtful whether he did so, and that it is more probable that 
he lost his head and at once reversed his motors; as, however, 
the switch immediately ‘‘blew,’’ that course would have had but 
little effect on the speed of the car. By this time the speed was 
so great that nothing would stop the car, and the derailment 
was almost inevitable. | 

As regards the second accident, which occurred on the same 
day, the motorman of the car made the following statement :— 
He brought his car to a dead stop at the Board ot 'Lrade stop at 
the top of Mill Hill Bank by means of the magnetic brake, and 
when it had come to a stand he applied the hand brake; on 
receiving the signal from the conductor to start, he released the 
hand brake, leaving the controller handle on the seventh notch 
of the magnetic brake. Finding that the brake was acting all 
right, he then moved the controller handle in succession to the 
sixth, fifth, fourth, and third notches, and with the handle in 
the last-named position the car ran down the Bank very steadily ; 
when about 50 yards from the curve, Fraser states that he 
thought the car was running a little too freely, so he moved 
the handle to the fourth notch, on which he states that the 
wheels skidded; in order to make the wheels revolve, he put the 
controller handle back to the third, second, and first notches 
in succession, by which time the car had reached the curve; 
he then moved the handle to the second and third notches, but 
he thinks that the wheels again skidded, and as he was then 
just on top of the derailed car, he ran into it at a speed which 
he estimates at about five or six miles an hour. 

The magnetic brake of this car was examined immediately 
after the accident, and was found to be in all respects in first- 
rate order. — Lieut.-Colonel von опор admits that this driver 
adhered strictly to the company’s rule as regards the use of the 
magnetic brake in descending the Bank, and consequently he 
appears to have had the car well under his control when descend- 
ing the steep portion, but he did not make sufficient. allowance 
for the greasy state of the rails, and allowed his car to approach 
the derailed one at rather too high a rate of speed; he then 
found that he was unable to check his own car without skidding 
the wheels. 


On Fyiday an inquest was held on the accident that took place 
on the Birmingham Corporation Tramways on the previous 
Tuesday. The accident occurred on Warlstone Lane Hill, which 
is 500 yards long, with a maximum gradient of 1 in 17. The 
driver had found that the magnetic brake was not working 
properly, and on the journey in question had notified an inspec- 
tor. The inspector tried the brake on Warlstone Lane Hill, 
having previously stopped the car successfully with it on other 
parts of the route. On descending the hill, however, when he put 
the brake on the first notch and let it remain there long enough 
to take effect; it did not decrease the speed of the car, and he 
then knew it was out of order, and tried the other notches 
without effect. After putting the brake off and trying it once 
more without any result, he put the controller handle once more 
to the off position, threw over the reversing lever, and brought 
the power handle round to the sixth notch, when it ‘‘blew’’ the 
automatic switch. He then used sand, and put on the hand 
brake, but was unable to check the speed of the car sufficiently 
before it reached a curve at the bottom of the hill, and the car 
overturned on the curve. 

Mr. C. W. Hill, Chief Assistant and Electrical Engineer, who 
examined the car immediately after the accident, said that the 
wheels had skidded and the rubbing on the lines had produced 
a flatness. The hand brakes, the mechanical portions of the 
magnetic brake, the motors, controllers, and sanding gear were 
all in order, but one of the grids of the rheostats was fractured, 
к would be sufficient to interrupt the circuit of the magnetic 

rake. 

The jury returned a verdict of ‘‘ Accidental Death," but added 
that the driver should have returned the car to the depót imme- 
diately he found the magnetic brake defective, and that the 
inspector had committed an error of judgment in depending 
non a brake which he knew to be defective, on descending am 
incline. 
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“ RETENTION MONEY " IN ELECTRICAL 
CONTRACTS 


TS General Purposes Committee of the London County 
Council report that they have had under consideration a 
suggestion by the Finance Committee that standing order No. 
B 222 should be amended by the adoption of a graduated 
scale of retention moneys, to be applied according to the extent 
of the contract. In connection with this matter the attention 


of the Committee has been directed to the fact that, in the re-: 


construction of bridges for tramways, and sometimes in the 
case of improvements, a large proportion of the total cost of 
the work was incurred in connection with the removal or 
deflection of pipes and mains belonging to the Metropolitan 
Water Board or gas, hydraulic, and electric companies, and 
that, although the estimate for dealing with such mains was 
included in the total amount of the contract, it was necessary 
that this special partofthe work should be carried out by the 
authority of companies owning the mains. lt has further been 
pointed out that, when the contract included work of this 


character, it was unfair to the contractor that the retention 


money should be based on a percentage of the total contract 
sum, and it has been succes. that standing order No. B 222 
should be amplified by the addition of a paragraph to the effect 
that, in such cases, the retention money should be based on the 
percentage of the amount of the contract, less the sum allo- 
cated for the diversion of, or works to, pipes, &c. 

It has hitherto been the practice, in the event of such cases 
occurring, for each committee concerned to bring up a recom- 
mendation to the Council for this course of action to be pur- 
sued, but the General Purposes Committee think that it would 
be advantageous to have the practice settled by standing order. 
Accordingly, a standing order has been framed, which meets 
with the approval of the Finance Committee, and which incor- 
porates the suggestions mentioned above. The Committee, 
therefore, recommend that standing order No. B 222 be re- 
scinded, and that the following be substituted therefor— 

(1) In the case of contracts other than those referred to in 
(2) and (4)— 

(a) Where the amount of the contract does not exceed 
£100,000, instead of requiring the contractors to furnish sure- 
ties for the due performance of their contracts, payments shall 
be made at the rate of 80 per cent. of the value of permanent 
work executed until the amount due in respect of the contract 
and remaining unpaid (hereinafter called the retention money) 
shall be equal to 10 per cent. of the amount of the contract 
price, after which the full value of the further work certified 
by the superintendent officer shall be paid. 

(b) Where the amount of the contract exceeds £100,000 
special arrangements shall be made, and tho terms of payment 
shall be approved bv the Finance Committee before the con- 
tract is entered into by the Council. 

(2) In the case of contracts for engineering works other than 
those referred to in (4) payments shall be made, where the 
amount of the contract does not exceed £300,000, in the manner 
prescribed in (1) (a), but the retention money shall be equal to 
the undermentioned percentages of the amount of the contract 
price after deducting any such provision money as is men- 
tioned in (5) (vr), viz.— 


Amount of contract. Retention money. 


Not exceeding £30,000... ... ... 10 per cent., not exceeding £2,400 

Exceeding £30.000, but not ex- 
ceeding £50,000... ... ... ... 8 E 

Exceeding £50,000, but not ex- 
ceeding £70.000 .. ... ... ... 

Exceeding £70,000, but not ex. 
ceeding £100,000 ... ... .. 

Exceeding £100,000, but not ex- 
ceeding £200,000 ot. aie: ade 

Exceeding £200.000, but not ex- 
ceeding £300,000 


Е 3,500 
7 4,200 
6 ,, " 5,000 
5 8,000 


4 per cent. 


Where the amount of the contract exceeds £500,000, the pro- 
visions of (1) (4) shall apply. 

(3) In the foregoing cases 

(a) Certificates shall be given by the superintending officer 
not oftener than once a month. 

(b) One-half of the retention money shall be paid on the 
completion of the work, and the balance at the expiration of 
the prescribed period of maintenance. 

(c) Where the contract price includes a sum or sums as pro- 
vision money in respect of work to be carried out by public 
authorities or by companies undertaking publie services in con- 
nection with sewers, drains, conveniences, pipes, tubes, or wires 
affected by the work comprised in the contract, the said pro- 
vision money shall, for the purpose of determining the amount 
of retention monev, be excluded from the contract price. 

(4) In the case of contracts for machinery or electric light- 
ing installation payments shall he made as follows— 

In contracts for machinery —50 per cent. of the contract price 
(less the provision monev for extras), on deliverv of the 
machinery: 25 per cent. after it has been erected; 15 per cent. 


after the trial or testing of the machinery, and the balance 
after the expiration of the prescribed period of maintenance. 

In contracts for electric lighting installations—80 per cent. 
of the contract price (less the provision money for extras) on 
the completion of the work; the balance after the expiration of 
the prescribed period of maintenance. 

(5) The Finance Committee shall be notified, by the com- 
mittee concerned, of all proposed contracts estimated to exceed 
£100,000; and such notification shall be given either at or 
before the time when offers or tenders are invited for the work. 


MAINTENANCE OF PAVING OF TRAMWAY 
TRACK ` 


N the report of the proceedings of the conference 

of the Municipal Tramways Association at Man- 
chester, we referred briefly in our last issue to a state- 
ment on the maintenance of the paving of tramway 
track and its margins, which was read by Mr. F. 
Spencer (Tramways Manager, Halifax). Since the 
preparation of our report we have received a copy of 
this paper, which is given at some length below. 


A few months ago the question of the maintenance of the 
paving between the rails and 18 in. on the outer sides of the 
tramway track was discussed by my Committee. They con- 
sidered that it was an injustice to have to keep in repair the 
roadway, particularly in the case of outlying districts, where the 
cars have been run at the desire of such districts, probably at 
a loss. In the days of horse traction the Committee agreed that 
it was quite reasonable that they should have to maintain the 
paving, but as the paving in no way suffers by the running of 
electric cars, they could not see that they were in any way 
liable for its maintenance; rather, on the other hand, the Com- 
mittee thought they put down a gocd road and it was taken 
advantage of by all and sundry, and sometimes to the dis- 
advantage or inconvenience of the Tramways Department. 

The gauge in Halifax is 3 ft. 6 in., and consequently more 
damage is done to the paving by carts than in the case of tram- 
ways with standard gauge. It seems unreasonable that we should 
be called upon to take all risks, and may-be get nothing in 
return. We run through some districts at the request of the 
districts, having first put down a good road, and then the dis- 
tricts rate us. If the tramways are a success the probability is 
a request is made for more cars or extra service, cheaper fares, 
futher extensions, &c. If the service is not a success, we have 
that to bear, not the district councils. 

I give you the cost of repairing the tramway track under the 
Halifax Corporation for the year ended March 515%. 1907. In 
doing so, 1 may say the costs will not compare favourably with 
a town where the whole of the track is paved with granite, 
as up to a few vears ago there was not anything used but local 
setts. the life of these being very short; and the first twelve miles 
of track were not anchored down, and were packed up with 
sand and cement from the concrete, which caused the repairs on 
this length to be very considerable. 

The total length of single track is approximately 52! miles, 
of which 174 miles are outside the Borough. 


Inside Borough. — Outside Borough. Tota!. 
б : M * А : 
Per mile Per nii'e . Per mile 
of single of sinzle of single 
Total. trabk. Total. track. track. 
£ s.d. £s. da £ ва. £s.d. £ s.d. £ s.d. 
Repairing paving 

with local setts 1858 94 53 9 7 6053173 84125 S494 67 SS 20 


New granite sctts 1235 13 4 55 11 3 85 14 


418 4 1321148 40 OF 


+ ——— 6 ——— 


3004 28 SY 010 001 IST 39 109 3750 13 128 11 7 


With regard to rating. "Taking last year's accounts again, we 
paid the sum of £682 7s. 3d. for poor rate, and £2.562 6s. Bd. for 
borough and district rate, and of these sums £348 14s. 7d. and 
£357 2s. 8d. respectively were paid to outlying districts. I would 
here say that in one case a certain district, as an inducement for 
us to lay lines and run through their district, offered to relieve 
us of payment of rates. My friend, Mr. Haniilton, has kindly 
given me particulars with regard to an arrangement the Leeds 
City Tramways have with a district outside the city through 
which the cars run, and which I take the liberty of including 
in these remarks. In one case £90 per annum for ten years 
for about a mile of roadway is paid. In another case, in order 
to induce the Leeds Corporation to run through their district, 
the district is contributing the sum of £400 per annum for eleven 
years for about four miles of roadway. My Committee thought 
if the Association would take up the matter with a view to 
approaching the various municipalities combined action might be 


made for the amendment of section 28 of the Tramways Act of 
1870. 
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LIGHTNING CONDUCTORS FOR HIGH CHIMNEYS 


N the last issue of the Journal of the Amertcan Society of 
[Гага Engineers, Dr. N. Monroe Hopkins, electrical engineer 
fo: consolidated power plants in the Navy Department, gives 
an account of some interesting experiments made to determine 
the behaviour and effect of high-frequency discharges upon a 
medel chimney. The Electrical World of New York gives the 
following particulars of the experiments :— 


A Tesla oscillator was used capable of striking through an 
air-gap of 4 ft., and it was estimated that the model chimney 
and its conductors were subjected to electrical discharges at a 
voltage of 1,800,000 and a frequency of 200,000 oscillations per 
second. The results of the experiments appeared to show that 
a high chimney could be adequately protected from damage by 
lightning by the use of several conductors from the top equally 
spaced, and the employment of a copper spider on the top of 
the chimney connected to these conductors. 'The object of the 
spider is to prevent a stroke following a current of hot air 
into the chimney. The practical conclusions from the experi- 
ments follow, those relating specifically to chimneys being in the 
form of specifications, which have been officially approved for 
the installation of lightning conductors on the brick power plant 
chimneys of the navy. ‘The accompanying illustrations, Fig. 1, 
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Navy DEPARTMENT. 


represent the top of the chimney, showing spider, and an earth 
plate and cast points. 

For the complete protection of a central power plant, its roof 
and trusses, together with all other masses of metal without and 
within the building, should be metallically connected with 
chimney conductors as well as to conductors running along the 
top of all roofing and other prominent parts of the building. 
Sharp points should be placed at close intervals somewhat 
analogous to the protection afforded by the barbed-wire netting 
used in Europe about the buildings of dynamite factories. As 
the architecture of the building must necessarily dictate the 
precise arrangement of conductors, the specifications given below 
pertain only to the protection of the chimney, which, if properly 
provided for, because of its towering height, affords also good 
pictection for the building. 

Chimney Protection јот Power Plants.—-Lightning conductors 
skall be laid up in the form of a seven-strand cable, and each 
strand laid up with seven copper wires of No. 10 B. & S. gauge. 
For chimneys of 50 ft. and less in height, two lightning con- 
ductors shall be used. For chimneys over 50 ft. up to and 
including 100 ft., three conductors shall be installed. For 
chimneys higher than 100 ft., four conductors shall be installed. 
A'l heights to be considered from ground level. All conductors 
or cables shail be symmetrically arranged about the chimney 


insulators or insulating material whatever. 


with one cable on the prevailing-weather side of the chimney. 
Said lightning conductors or cables to be securely attached both 
mechanically and electrically to independent pure copper earth 
plates or bars. ln cases where the chimney foundations have 
already been filled in, instead of earth plates, earth terminals 
may be used, composed of pure copper bars 5 in. x 4 in. x 5 ft. 
In all cases the lightning-conductor terminals shall extend to 
the ground water level, and in no case shall they extend less 
than 15 ft. from the ground surface. Earth plates shall consist 
of pure copper 5 ft. x 3 ft. x j in. | 

Application of Conductors to Chimney.—Each lightning con- 
ductor shall be secured to the exterior of the chimney by means 
of bronze or brass anchors, without the intervention of any 
The brackets for 
attaching the ring or conductors to chimneys to be of high- 
grade bronze or brass, and to be fitted with approved clamps 
for securely gripping said conductors and making good electrical 
connection therewith. The tongues or shanks ot the anchors 
or biackets shall enter the masonry ot the chimney a distance 
of at least 6 in., and shall be at least р in. in thickness by 1 in. 
wide, terminating in a suitable head or angle, to prevent the 
anchor from being pulled out of the masonry. Anchors to be 
attached to conductors at intervals of not over 10 ft., and 
sweated to the conductors with solder at intervals of 50 ft. 
Conductors to terminate within 5 ft. of the top of the chimney, 
and to be connected through the agency of suitable brass or 
bronze fitting and soldered to a 1j in. by 4 in. ring of copper 
attached to the periphery of the chimney by brackets spaced not 
over 2 ft. apart; said brackets to enter the brickwork a distance 
of at least 6 in. and to be of approved design, with a tongue at 
least 14 in. in width and { in. in thickness, with a suitable 
angle or head to prevent pulling out. All joints in the said 
copper ring, as well as between the ring and conductor or con- 
ductors running down to the ground bars or plates, and includ- 
ing the latter, to be scraped bright and, after making a secure 
mechanical joint, to be ''sweated with solder." Said solder 
shall consist of one-half lead and one-half tin. All joints when 
finished shall be thoroughly washed off with water to remove 
every trace of soldering salts, acids or other compounds used. 
All] joints secured by bolts or screws to be locknutted. In 
applying conductors where the chimney is already constructed, 
holes shall be drilled in the brickwork and said anchor brackets 
and anchors grouted in, the best Portland cement being used. 

Terminal Rods for Lightning Conductors.—'lhe copper ring 
shall be connected through the agency of clamps, insuring a 
good mechanical and electrical joint, with vertically-arranged 
copper rods, at least 1 in. diameter and 10 ft. in length, the 
joints to be sweated with solder as before described. The 
copper rods to be placed equidistant around this ring, and sup- 
ported in a rigid position vertically through the agency of addi- 
tional anchors set in the masonry and a copper spider resting 
oa chimney top. Rods to be arranged with a uniform spacing 
of practically 4 ft. This is taken to mean, for example, that 
10 such vertical rods shall be provided for a chimney of 12 ft. 
outside diameter of chimney at top. 

Discharge Points.—Each rod shall terminate in а 2-point 
aigrette, each spur or point of this aigrette to be at least Эіп. 
long, the bases of which spurs shall be at least 3 in. in diameter, 
tapering to a sharp and well finished point; said aigrette to be 
provided with approved means to secure a strong mechanical 
and electrical joint with the vertical rods to which it is attached. 
The joints shall be sweated with solder. | 

Chimney-Base Protection.—All lightning conductors shall be 
enclosed at bottom with a heavy galvanised iron pipe of 14 in. 
diameter, and extending 3 ft. into the soil and 10 ft. above. 
Said iron pipe to be provided with approved brackets to securely 
hold it to the chimney, the brackets not to be over 3 ft. apart. 


Northampton Institute Engineering Society.—' The first meeting 
of this Society will take place at the Institute to-morrow, October 
llth, at 5.45 p.m., when the chairman, Dr. C. V. Drysdale, will 
address the meeting on ''The Scope and Future of Engineer- 
ing." 


Tramway Car Construction in America.--The Street Railway 
Journal, quoting from a Government Report, says that the 
number ol street railway cars built during the vear 1905 was 
4.694. These cars were valued at $9,902,510. Practically all 
of the cars were electric. No cable cars were reported, and 
only 42 were cars for horse power. Of the electric cars built 
in the shops that were independent of the railroads, 2,621 were 
closed, 554 were open, and 502 were cómbination type, and the 
remaining 251 were of other varieties. 


570 ELECTRICAL ENGINEERING 


b 


Oct. 10, 1907. 


ELECTRICAL EQUIPMENT AT THE MANSFELD COPPER MINES 
By H. R. Speyer 


HE Mansfeld Copper Mines belong to the oldest 

and largest copper mining company in Germany, 
and are situated some 180 miles south of Berlin. The 
working of these mines, which now cover an area of 
over 25 square miles, has been continuously carried 
on for over 700 years, and the number of men now 
employed is approximately 20,000. During the year 
1906, 20,000 tons of copper and 100,000 kilogrammes 
of silver were produced; the average market value of 
the copper was £100 per ton, and for the silver £4 10s. 
per kilogramme. New shafts are being sunk as the 
working out of the veins proceeds, and a depth of over 
92.000 ft. has been attained. For the transport and 
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working of the ore a large quantity of machinery scat- 
tered over the whole working area of the company is 
required. Until lately this machinery was all driven by 
steam engines, supplied by a large number of separate 
boilers distributed about at various points. 

Before deciding to discard steam in favour of elec- 
trical power, the directors gave verv thorough considera- 
tion to the advantages claimed for the two systems. 
A point of the utmost importance in mining work, in 


addition to low working costs, is the capability of the 
plant for running continuously without liability to 
breakdown, since upon this consideration depends 
largely the life of the miners and the whole safety of 
the mine. The successful results obtained in the elec- 
trically-equipped mines in the Westphalian and Rhine 
districts have proved electrical working to be at the 
sume time safe and economical. Factors contributing 
in no small degree towards the reliability of electrically 
driven mining plant work are the extremely simple 
mechanical construction of the induction motor, and 
the greater ease of satisfactorily installing electric 
cables as compared with steam pipes. 

A specially high degree of economy is obtainable at 
the Mansfeld copper mines by the utilisation of the 
gas of the blast copper smelting furnaces, after a suit- 
able purification, for driving large gas engines in one 
of the generating stations. In order to determine the 
heat equivalent and quantity of blast gas available at 
the various smelting works, extensive tests had to be 
carried out, the conducting of which was entrusted to 
the Siemens-Schuckert Co. 

The three principal copper smelting works, in the 
order of their importance, are the "hrughütte," the 
'" Kochhtitte,’’ and the '' Eeckardthtitte.’’ Each pos- 
sesses five furnaees, four of whieh are worked continu- 
ously, with the fifth standing as reserve. The working 
conditions prevailing at the "Kochhütte " and the 
"Eckardthütte ' are almost identical, differing more or 
less, however, from those of the '' Krughiitte,’’ where the 
furnaces are somewhat larger, and necessitate more 
fuel material, with the result that the blast furnace gas 
from these works is richer that that from the other two. 
At the “Krughiitte,’’ the "Koehhütte," and the 
'* Eckhardthiitte,’’ 625 tons, 500 tons, and 380 tons of 
ore are dealt with per hour, making a total of 1,505 
tons, and requiring respectively about 215, 190, and 
185 kg. of coke per ton of ore. 

At the time these tests were carried out the gases of 
the blast furnaces were being used, in conjunction with 
coal, for firing boilers. This procedure was, however, 
naturally somewhat wasteful, as the following figures 
prove. The firing of the boilers with blast gases 
required approximately 36,460 calories per horse-power 
hour. As the heat-equivalent of a horse-power hour is 
638:8 calories, with this method of working only 1°74 
per cent. of the theoretical heat value of the blast 
gases is used to advantage. By employing these gases 
for driving gas engines a far more favourable result 
can be obtained, for, as the heat-equivalent of the gas 
required per horse-power hour is only 3,000 calories, as 
much as 21:2 per cent. of the theoretical heat value of 
the gases 1s used. 

The two most important factors deciding the question 
as to whether the gases were suitable for driving gas 
engines were their chemical constitution and the quan- 
tity of foreign matter present. "The heat value of blast 
furnace gas depends, as is well known, upon the quan- 
tity of carbon-monoxide (CO), hydrogen (H), and 
methane (CH,) present. In this particular instance 
the quantity of H and CH, present was small enough to 
be negligible. The results obtained proved the quan- 
tity of carbon-monoxide present to be relatively low 
compared with the average value in the blast gases of 
iron ore furnaces. Recent work has, however, pointed 
to the superiority within certain limits of weak over 
rich gas for the working of large gas engines. 

The gas as it leaves the blast furnace is very unsuit- 
able for working gas engines. owing to the presence of 
a large quantity of finely divided dust. In the experi- 
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mental plant which was erected, a Theisen's patent 
centrifugal contra-flow gas washer—a decription of which 
is given below—was used; and this gave such satis- 
factory results that no further anxiety was felt on this 
Score. 

The gases of the three foundries possess the follow- 
ing average volumetric percentages of carbon-monoxide : 
—hrughütte, 21:65 per cent. CO, equivalent to 650 
calories per cubic metre of gas; Kochhütte, 18'0 per 
cent. CO, equivalent to 560 calories per cubic metre of 
gas; Eckardthütte, 17:65 per cent. CO, equivalent to 
930 calories per cubic metre of gas. 

The average quantity of gas per hour avilable at the 
Krughütte is 21,000 cubic metres, and at the other two 
approximately 14,000 and 9,000 cubic metres respec- 
tively, so that the following figures give the approximate 
maximum horse-powers available at the three copper 
"works :—Krughiitte, 4,500 h.p.; Kochhütte, 2,000 h.p. ; 
ane Eckardthütte, 1,600 h.p., giving a total of 8,700 

‚р. 
Allowance must be made for the fact that the fur- 
naces are cut out from the main delivery gas pipe when 
undergoing the processes of feeding, tapping, and 
cleaning, and it may sometimes happen, in spite of 
efforts to the contrary, that these operations are carried 
out on more than one furnace simultaneously. It is, 
therefore, not safe to take the continuous quantity of 
gas available as being more than two-thirds of the 
actual A still further allowance should be made in 
order to be on the safe side, as the heat value of the 
gas may at times decrease by as much as 10 per cent. ; 
so that the available effective horse-power under the 
most unfavourable circumstances may be taken as 
approximately 5,000 h.p., made up as follows : —Krug- 
hütte, 2,700 h.p.; Kochhiitte, 1,500 h.p.; and Eckardt- 
hiitte, 700 h.p. 

The complete scheme comprises the erection of cen- 
tral stations at each of the three smelting works, as 
the load on the plant increases with the gradual elec- 
trification of the mines, and the connection of these 
stations together with a ring main. The site chosen for 
the first central station was at the Krughiitte, the 
nature of the gases being, as already mentioned. the 
most favourable of the three principal works. This 
station, which is described below, has now been running 
over two years, and gives the most satisfactory results. 

The Krughütte Gas-driven Generating Station.—In 
the original equipment of this station the total horse- 
power available was not utilised at once, since the elec- 
trification of the mines could only be proceeded with 
gradually. The station was, therefore, laid out for two 
units, each of 1,800 h.p. Ample arrangements have, 
however, been made for increasing the number of units 
as the growing load warrants their erection. 

The blast furnaces at the Krughiitte are all con- 
nected up to two parallel gas trunks, having an in- 
ternal diameter of 1,600 mm. and 1,000 mm. respec- 
tively. They are so arranged that each and all can 
exhaust into either pipe while the other is being 
cleaned. These two gas trunks serve to lead the blast 
gases to the purifier house. 

The gas-cleaning plant consists of three '' Theisen ' 
patent centrifugal contra-flow washers; Fig. 2 shows 
the general arrangement of one of these washers. 
It consists of a conical metal casing (a) lined with wire 
gauze, within which a drum (d) fitted with spiral blades 
(e) revolves at & peripheral speed of 3,000 metres per 
minute. The blades of this drum are so formed at 
their ends (f) as to draw in the gas at one end of the 
casing (b) and expel it at the other (c). Water is 
admitted through the opening (g) at the side of the 
casing, and is finely sprayed by the blades, being caused 
by their spiral form to flow in the opposite direction to 
the motion of the gas. The water leaves the 
cleaner by the water seal (Л), and is conducted to a 
settling tank. It may be mentioned that the deposit 


> 


in the settling tanks contains at least 25 per cent. of 
lead, which is afterwards recovered. The gas on leav- 
ing (с) is dried by being passed through a '' Theisen ”’ 
patent vapour separator. The action of the apparatus 
is continuous, and as the bearings are fitted with ring 
lubrication, practically no attention is required. 
Before reaching the actual washer, the gas is passed 
through a preliminary saturator, where some of the 
heavier dust is separated. The three washers at the 
Krughütte are together capable of dealing with over 
30,000 cubic feet of gas per minute, and use in all ap- 
proximately 200 gallons of water per minute. The gases 
before entering the washers contain approximately 17 
grammes of dust per cubic metre, but after being 
treated have been found to contain only 0:008 gramme 
per cubic metre. From the cleaning plant the gas 
passes into a gas reservoir having a capacity of 500 
cubic metres. This capacity is sufficient to feed one 
of the 1,300 h.p. gas engines for six minutes. As the 
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output of the station is increased, a second and larger 
reservoir will be installed. A duplicate system of pip- 
ing serves for conducting the gases from the reservoir 
to the two 1,300 h.p. Oechelhàuser gas engines. 

A section of one of these engines is given in Fig. 8. 
Each working cylinder contains two pistons Кү, Ko, 
working in opposite directions. The working piston K, 
is coupled to the piston of charging pump L, which 
draws in the required supply of air through S, and 
forces it along D, to the air receiver К; at the same 
time it also draws in the charge of gas through S, 
and forces it along D, to the gas receiver Ry, The 
position of the piston K, governing the exhaust opening 
of Ga, and the piston R, governing the entrance of air 
and gas through C,, is so.set that as the mixture of 
air and gas is being drawn into the working cylinder 
through E, and R,, the exhaust gases are being forced 
away through C,; then, as the two pistons approach, 
the mixture is compressed and subsequently fired. The 
crank shaft is directly coupled up to the piston rod of 
the piston Кү, and by means of a transverse gear to the 
piston rod of piston K,. The two halves of the engine 
are coupled together by means of & common shaft, 
upon which the flywheel forming the rotor of 
the alternator is mounted. The normal output of each 
of the two sets is 1.300 b.h.p. at 125 revolutions per 
minute when worked with blast gases possessing approxi- 
mately 650 calories per cubic metre at 0° C., and at a 
barometric pressure of 760 mm. The flywheel effect 
has been so proportioned as to allow for a satisfactory 
parallel running of the two machines. 

The engines are started up by means of two air-com- 
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pressors driven by three-phase motors. The water 
used in the cooling of the engine cylinders is raised up 
to a cooling tower by means of electrically-driven cen- 
trifugal pumps, and is afterwards stored up in two large 
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tanks, to be used over again. The water for cooling 
the exhaust gases is run to waste. These two engines 
have now been working for more than two years, and 
have given every satisfaction when working either 
singly or in parallel. 
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The main electrieal plant consists of two Siemens- 
Schuckert three-phase generators of the revolving field 
type. Each machine is designed for an output of 
1,080 kw. at 3,000 volts, 50 cycles, when running at 


125 revs. per minute. The generators are mounted 
between the two halves of the gas engine. The excita- 
tion is obtained from two motor-driven exciters. A 
220-volt battery is also provided, working in connec- 


tion with a booster in parallel with the two motor 
generators on the continuous-current 'bus-bars. The 
motors driving the exciters are of the ordinary three- 
phase star-connected type, wound for a pressure of 
3,000 volts. In addition to the two 1,080 kw. machines, 
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there are also two small 100 kw. 3,000-volt three- 
phase alternators driven by two small Oechelhaduser 
gas engines. "These were orginally erected for pioneer- 
ing work. The switchboard and ‘bus-bars have been 
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so designed as to allow for considerable extension as 
more units are added to the plant. 

The actual working results obtained in the station 
are clearly shown in the form of curves in Figs. 4 and 
9. lt will be seen that the average working cost of a 
unit over the first six months of this year is 0:164. 
After deducting 10 per cent. for depreciation and 5 per 
cent. for interest, an average monthly profit of ap- 
proximately 44 per cent. is obtained. The results for 
the month of June are not as favourable as the pre- 
ceding, owing to the new Hohentha! generating station 
being put on load. The current consumption, there- 
fore, Eo the Krughütte station, as well as the re- 
venue, i$ diminished, while the station running ex- 
penses remain practically constant. The load for which 
the Hohenthal station—a description of which follows 
—was constructed consists of two sets of powerful 
electrically driven pumps for holding the mine free of 
water, and it is only until this plant is ready that the 
station will be worked on the Krughiitte line. 

Distributing System.—A good deal of care and 
thought was given to the arrangement of the distribut- 


ing system in order to minimise as far as possible the 
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the wants of the pits and smelting works in the imme- 
diate vicinity. These are, however, unable to utilise 
the whole available energy, with the result that a cable 
ring, shown by a full line in Fig. 1, has been laid 
from the Krughiitte station to the Clotilde pit, the 
Oberhütte, the Hohenthal, and Ernst pits, back 
through the Kochhütte over the Martin and ''W ” 
pits to the central station. The eross section chosen is 
such that it will suffice when the ring is enlarged. The 
cables running from central station at Krughütte to the 
actual Krughütte copper works, the Otto and Hermann 
pits, have been placed outside the actual ring, prin- 
cipally on account of the blowers for supplying the 
forced draught to the furnaces at the Krughiitte, as 
these are working continuously day and night, with the 
result that later on difficulties would have been experi- 
enced when extending the cable system. 

The distances, including an allowance for differences 
of level, are approximately as follows :—Central 
station Krughütte to secondary plant Krughiitte, 0:4 
km.; central station Krughütte to Otto pit, 1:2 km.; 
central station Krughütte to Hermann pit, 7 km. (out- 
side ring); central station Krughütte to Clotilde pit, 1:9 
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Fic, 6.—10,000 Vonr Swick House. 


risk of breakdowns. As can be seen from Fig. 1 (page 
580), the cables have in almost all cases been laid in 
pairs. 

Underground cables were chosen in preference to 
overhead lines, as the routes pass through a great num- 
ber of villages and along highways, so that very ela- 
borate safety-guards would have been required. А 
further consideration was the avoidance of disturbances 
caused by the very frequent severe local thunderstorms. 
Also the cables are not subject to the deteriorating 
effects of the atmosphere laden with sulphur fumes 
from the surrounding furnaces. 

As already stated, the main idea of the scheme was 
to couple up the three gas-power generating stations 
by means of a ring trunk main, so that in the event of a 
shut down occurring in any one, the remaining two 
would still send energy over the whole system. This 
proposed ring is shown dotted in Fig. 1, and starts 
out from the Krughiitte central station, passing over 
the Clotilde, Hohenthal, Zirkel, Niewandt, and 
Edward pits, through the Eckardt and Kochhütte back 
to the central station. 

This ring ean naturally only be completed when the 
other two proposed central stations at Kochhütte and 
Eckardthütte have been erected. In the meanwhile, 
the energy of the Krughütte plant is used for supplying 


km.; Clotilde to Oberhütte, 1:9 km.; Oberhütte to 
Hohenthal pit, 2:2 km. ; Hohenthal to Ernst pit, 2:0 
km.; Ernst pit to Kochhütte, 0°95 km. ; Kochhütte to 
central station Krughütte, 41 km.; total for ring, 
13:87 km. 

A deviation has been made from the original plan 
by erecting a central station at the Kupferkammer 
works. This was deemed advisable on account of the 
comparatively long distance between this point and 
the Krughütte. This station—an account of which 
follows—has just been completed. This change has 
naturally caused an enlargement of the cable system 
in the Mansfeld plant. At the Oberhütte, which, as 
already stated, is fed from the Krughütte, a small sub- 
station has been erected by the Felten & Guilleaume- 
Lahmeyerwerke. This contains a 420 kva. oil-trans- 
former, transforming the 3,000 volt pressure of the 
Krughütte station up to 10,000 volts, which is the gener 
ating voltage of the Kupferkammer station. A system of 
10,000-volt cables is laid between the Oberhütte and 
Kupferkammer works, passing through а ’bus-bar 
switch-house—shown in Figs. 6 and 7—in the neigh- 
bourhood of the Zirkel pit. From this switch-house 
'bus-bar cables are run to the Zirkel and Vitztum pits. 
From Fig. 1 it will be seen that the switch-house con- 
taining the distributing 10,000-volt "bus-bars receives 
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energy from both central stations, so that the risk of 
a current failure is considerably lessened. The two 
central stations will, as a rule, be worked in parallel. 
Separate cables are run out from the Kupferkammer 
central station to the Bessemer and Saiger works (Fig. 
б), and also to the Gottesbelohnung works. Тһе com- 
plete cable system with the number and cross-section 
of the cables is shown in Fig. 1. The whole of the 
cables were manufactured and laid by the Felten & 
Guilleaume-Lahmeyer cable firm. The 10,000-volt 


night. These blowers are of extremely simple construe- 
tion, and are entirely without valves. As the revolving 
parts do not come into actual contact, the efficiency 
is comparatively high, being approximately 15 per cent. 
Each blower is designed for an output of 250 cubie 
metres of free air per minute at à pressure of 100 mm. 
of mereury. They run at a speed of 250 revs. per 
minute, and each is driven by belting by 125 h.p. motor 
running at 750 r.p.m. on the 3,000-volt 50- cycle 


three-phase circuit. 
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cables are of the three-core type. Each core is in- 
sulated with impregnated paper about 3:5 mm. in 
thickness, and the three are laid up with a covering 
of jute, and a further cover with a 39:5 mm. layer of 
impregnated paper, over which is the lead sheathing 
and steel armouring. The 3,000-volt cables are of 
similar construction, but the thickness of each paper 
covering is about 1:5 mm. 

Electrical Equipment at the  Krughütte Copper 
Works.—The principal electrical plant at the Krug- 
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hiitte foundry consists of the three-phase motors driv- 
ing the blowers and feeding mechanism of the blast 
furnaces, the aérial wire rope-way conveying ore direct 
from the Hermann pit to the furnaces, and the smaller 
motors for driving the moulding machines—referred to 
below—and the pumps for the water-cooling of the 
furnaces. 

The 3.000-volt induction motors driving the Jaeger 
rotary blowers for supplving the forced draught to 
the furnaces are kept running continuously day and 


acterised the 


Two electrically-driven centrifugal pumps, each with 
an output of 75 litres per minute, are provided for cir- 


culating the water for the cooling of the furnaces. Each 
is driven by a 4 h.p. 500-volt induction motor. Mould- 


ing machines are used for compressing the small or dust 
ore into moderate sized bricks, which are afterwards 
fed in the furnaces. These are belt-driven by 10 h.p. 
500-volt three-phase motors. Тһе workshops are 
equipped with three-phase asynchronous 500-volt 
motors. Тһе feeding mechanism of the furnaces is 
driven through chain transmission by three-phase 
motors. The gear for each furnace is capable of deal- 
ing with 3,000 550-kg. waggons per twenty-four hours. 

The aérial steel rope-way between the Hermann pit 
and the furnaces of the Krughiitte is 7 kilometres in 
length. Тһе driving power is derived Soni a 10 h.p. 
three- phase 500- volt motor. A second motor has been 
erected as a reserve. The curves in Fig. 8 show the 
costs of working of this electric rope-way. 

(To be continued.) 


The New Australian Tariff. According to advices received by 
the Australian mail on Saturday, and telegraphed from Mel- 
bourne to Freemantle (the last post of cail in the Common- 
wealth), a deputation representing manufacturers of electrical 
machinery waited oe the Minister of Customs on September 3rd 
in connection with the duties under the new tariff on electrical 
apparatus, dynamos. «ec. They proposed that all electrical 
machines should be gathered together into thre» groups under 
one general heading. In one group dynamos up to 500 h.p. 
and other machines which can be or soon will be made in Aus- 
tralia should be placed together, and on these an adequate 
protectionist duty should be put. In another group ot big 
machines on which it is desirable to levy a revenue duty should 
be placed, and third, the remainder of electrical apparatus should 
be listed. At present electrical machines are scattered over the 
metals and machinery pertion of the tariff. The Minister char- 
suggestion as an important one, and promised to 
give it full consideration. 
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ELECTRICAL INCUBATORS 


URING the recent annua! convention of the American 
Poultry Association at Niagara Falls there was a most 
interesting display of electric incubators showing chicks being 
hatched by means of current supplied from the Niagara power 
plants. In these new and novel electric incubating devices the 
necessary heat for hatching the chickens was‘ provided by incan- 
descent lamps controlled by thermostats and electric diaphragms 
with German silver wires embedded in an asbestos base, these 
conductors also being in series with the thermostat. Figs. 1 
and 2 are two views of tlie complete apparatus. 
The ''Electroplane ' is so arranged as to be placed easily in 


Fic. l.—ELEcrRICALLY HEATED INCUBATOR. 


any of the ordinary oil-lamp incubators now in use, its purpose 
being to supply electric heat in place of the oil heat, at the 
same time not in any way nterfering with the use of the 
incubator should oil fuel be desired. By means of this device 
all of the disagreeable features of oil-lamp incubators are 
avcided, there being no fumes, smoke, or offensive odours, and 
the incubator is made safe and attractive for use in the home. 
The ‘‘Electrobator’’ is a purely electrical incubating device, 
and therefore differs from the attachment above described. In 
the upper part of the ''Electrobator"' is fixed an electroplane 
similar to that above mentioned, equipped with a thermostat for 
controling the temperature and maintaining it constant at 


Fic. 2. 


ELECTRICALLY HEATED BROODER. 


103 degrees Fahrenheit. The thermostat is very sensitive and 
delicate in its control, there being a variation of only a fraction 
of a degree at any time in the ‘‘Electrobator.”’ An electric con- 
denser is provided, placed in parallel with the terminals of 
the thermostat, so as to avoid sparking at the contacts, which 
are of platinum. 

The “ Electrehen ” was designed and constructed by Frank С. 
Perkins at the laboratory of the Cyphers Incubator Company, 
for use in nature study in schools and kindergartens; an electric 
lamp provides all the necessary heat for incubating the eggs and 
for brooding the chicks after they have been hatched. It is 
only necessary to connect the machine, which is in the form of 
an artistic oval glass case mounted on a gun-metal or oxidised 
copper base, with a flexible cord and plug, to any electric 
lighting circuit, either alternating or direct current of 110 volts 
pressure, in order to be ready for operation. By turning the 


switch sufficient current 1s provided for maintaining the proper 
temperature in the egg-tray for hatching and brooding the 
chicks. The eggs lie in a nest surrounding the incandescent 
lamp, which is of 16 candle-power. This device can be placed 
in the furnished parlour or library of any electrically equipped 
home, in the window of a shop, or in the display rooms of any 
business house. It works satisfactorily day and night without 
the slightest attention, as the current maintains practically a 
constant temperature, with but the slightest action on the part 
of the thermostat. 

A drawer is provided, which is partly drawn from the base, 
and the chicks run about in the fenced enclosure, about three or 
four feet square, making an attractive feature for a window 
display. ‘This form of load is very attractive for the electric 
lighting companies, and the rates obtainable are as low as for 
power and heating purposes. 'The demand is for 24 hours per 
day and for 21 days' continuous run for each hatch. 


AN IMPROVED TRAMCAR BODY 


N improvement in tramcar-body construction has been sug- 
А gested by Mr. P. Kavanagh, of Liverpool, with the object of 
facilitating the rapid entry and leaving of passengers by pro- 
viding separate entrance and exit doors. “o far as general 
design is concerned, no great departure has been made from the 
ordinary double-decked type of car. By a slight lengthening 
of the platforms, however, an exit at the front is afforded as 
well as an entrance at the back in whichever direction the car 
is travelling. The entrances are provided with folding swing 
doors opening inwards, and opposite them are the hinged exit 
doors. A partition completely shuts off the driver. Provision 
is made for mechanically opening and closing the exit doors and 
folding steps from the driver's platform, and it is intended thai 
the driver shall not permit the exit of passengers until the «ar 


shown in the 


doors is 
Only the doors on the ‘‘near’’ side are, of course. 
used; those at both ends on the ‘‘off’’ side, from which it would 


has stopped. The position of the 


above plan. 


be dangerous to alight, are kept closed. it is claimed that the 
provision of separate entrances and exits results in a much 
better distribution of the passengers in the car, as well as a 
considerable saving of time. A model has already been made 
of a car of this description, which also embodies some minor 
improvements in the arrangement of the seats and the construc- 
tion of the top cover. 


New York Tramway Traffic. —The Llectric Railway Review 
reports that the Board of Rapid Transit Commissioners of New 
York in its report for 1906 hazards estimates as to the future 
growth of population and traffic which may be expected. 
During the year 1906 there were carried by street railways in 
the borough of Brooklyn 389,555,025 paid passengers, repre- 
senting 278 rides per inhabitant. Of the total the elevated 
lines carried 32 per cent. and the surface lines 68 per cent. 
Over 60 per cent. of all the passengers were carried to and 
from Manhattan. From 1901 to 1906 the number of surface 
riders increased 27 per cent., while the mileage of single track 
increased less than 2 per cent., and the car-mileage about 11 per 
cent.; in the same period population increased less than 18 per 
cent. Travel on the elevated roads in Brooklyn in five years 
has nearly doubled, while there was an increase of 11 per cent. 
in the miles of single track operated and of 60 per cent. in 
car-mileage. 'The board estimates that facilities will have to be 
provided for the transportation of 560,000,000 paid passengers 
in Brooklyn in 1911, and of 800,000,000 in 1916. The total 
paid traffic in Manhattan and the Bronx in 1906 was 
818,273,415, an increase of about 41 per cent. in five years. Of 
this traffic the surface lines carried about 52 per cent. and the 
elevated and subway lines 48 per cent. Applying the rate of 
increase which prevailed from 1901 to 1906, it 1s estimated that 
the total paid traflic in 1911 will be about 1,153,000,000, and in 
1916 about 1,626,000,000. Many statistics of interest are pre- 
sented concerning the traffic in the subway in 1906. The 
smallest number of passengers in one month was 8,555,795 in 
August, and the largest was 15,609,516 in December. 'The 
heaviest traffic was at the Brooklyn Bridge Station, where over 
19,500,000 passengers purchased tickets, or twice as many as 
at any other single station on the road. "The heaviest daily 
travel was on December 24th, 1906, when 605,246 passengers 
were carried. The probabilities of future growth which the 
estimates suggest point to definite problems which must be met 
before many years pass. 
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ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


N our article last week we referred to the work of Mr. H. L. 

Heathcote upon the phenomenon of passivity of iron. 
According to Mr. Heathcote, it would appear only possible to 
account for passivity of iron by presuming the formation of a 
layer of magnetic oxide upon the surtace of the metal. In the 
Zeitschrift fir Elektrochemie of October 4th W. J. Müller and 
J. Konitgsbergen publish an article upon the ‘‘anodic and 
cathodic behaviour of an iron mirror and the passivity of iron." 
The authors find when polished iron is made the anode 
in an alkaline solution, that the retlective power is never altered 
more than 02 per cent., whereas an anode of polished platinum 
which has deposited upon it a layer of lead peroxide only 0'8 дд 
loses 0'5 per cent. ot its reflective power. When the iron is 
made the cathode practically no increase of brilliancy is shown. 
There is, however, an exception to the latter statement. On 
making the iron the cathode in a neutral solution of sodium 
phosphate, increase in brilliancy does take place. This, how- 
ever, the authors consider to be caused by the formation of an 
alloy or amalgam between the iron and the discharged sodium 
ions. The authors draw the conclusion from their experiments 
that the passivity of iron is not caused by the formation of a 
thin oxide coating. If this were so on making the metal cathode 
increase in brilliancy—that is to say, in the reflecting power— 
would be caused by the reduction of the oxide film produced 
at the anode. 

Recently a paper upon the corrosion of iron was read before 
the New York Section of the American Chemical Society by 
W. H. Walker, Anna M. Cederholm, and L. N. Bent. The 
authors do not agree with Dr. G. T. Moody that carbon dioxide 
is necessary before rusting will take place. They have, in fact, 
carried out experiments in such a manner that carbon dioxide 
could hardly be present, and have been able to show that even 
in pure water in which iron does not rust (it was sealed up 
to prevent access of air), the iron actually does go into solution. 
They therefore agree with Whitney that iron will dissolve in 
water which contains not more than a trace of an electrolyte, 
no oxygen, and only that amount of carbon dioxide which is 
not retained by strong alkali. 

In a very interesting manner they demonstrate the electrolytic 
character of the corrosion of iron, using a special indicator. 
The indicator is phenolphthalein and a trace of potassium ferro- 
cyanide. The iron is placed in ordinary water, and the indicator 
added. In a short time the iron is noticed to divide up into 
zones, which show opposite polarity. Where the iron is anodic 
a precipitate or coating of Turnbull’s blue is produced, owing 
to the liberation of iron ions at these zones. Where the iron 
is cathodic, and hydrogen ions are liberated, a bright red 
colouration is produced, owing to the formation of hydroxyl ions. 
Of course, oxygen is necessary for the rusting of iron, and its 
primary function appears to be to depolarise the cathodic parts 
of the iron where the hydrogen tends to be delivered up. It 
was found by the authors that iron which was very liable or 
susceptible to corrosion had a great many more areas of different 
potential than iron which was resistant to corrosion. 

Owing to the difficulties experienced in obtaining the chlorides 
of metals of the cerium group in the pure and anhydrous con- 
dition, W. Muthmann, L. Weiss, and J. Scheidemandel have 
carried out experiments to endeavour to obtain the metals by 
some other means than by the electrolysis of the fused chlorides, 
which is the method in general use. Annalen, 355, 116. The 
authors have found that the fluorides dissolve readily in the 
fused oxides, and that the electrolysis of such a mixture can be 
carried out in a manner practically the same as that employed in 
the manufacture of aluminium where the electrolyte is alumina 
and cryolite. Alkali fluorides when added to the electrolyte 
lower the melting point, but cause explosions to take place; 
probably these are caused by the liberation of the alkali metals 
at the cathode. The furnace used by the authors was of 
rectangular shape, the base and the sides being made of graphite 
plates. The anode consisted of a number of graphite rodes fixed 
into a holder and dipped into the furnace from above. The base 
of the furnace was made the cathode. 'The mixed fluorides are 
placed in the furnace and fused either by means of an arc or by 
the insertion of a carbon resistance between the anode and 
cathode. When the fusion has taken place the oxides are gradu- 
ally added until the potential value is reduced to that which 
characterises the electrolysis. As the electrolysis proceeds. fresh 
quantities of the oxides are added from time to time. With a 
current of 750 amperes and 75 volts, in 55 minutes 400 grams 
of the metal was obtained as a regulus, and there was also 
250 grams in the form of small globules interspersed throughout 
the mass. The current density was 9-10 amperes per sq. cm. 
at the cathode, and was 5 amperes per sq. cm. at the anode. 

Tn the same number of the Annalen, Muthmann and A. Mai 
describe a method for the preparation on a technical scale of 
metallic molybdenum. Molybdenum is largely found as the 
sulphide MoS,; it would, therefore, be useful if this ore could 
be employed for the manufacture of the metal. The first method 
tried was to electrolvse a mixture of 82 parts molybdenum oxide 
and 50 parts of the sulphide. Although it was found possible to 
obtain the pure metal in this way, it was not a useful technical 


method. Finally, very good results were obtained by heating a 
mixture of the sulphide with lime in an electric furnace, the 
reaction being according to the following equation :— 
3MoS,+4CaO = 3Mo+4Cas+ 250,. 

The metal so obtained is quite free from sulphur. -When the 
molybdenum ore contained iron, then the resulting product was 
extremely hard. A much softer metal is obtained by first boiling 
the ore with hydrochloric acid. 


ELECTRICAL SCIENCE 
British and American 


The Inverse Discharge in Röntgen Tubes.—The causes that 
bring about the inverse discharge in Röntgen tubes, used, as 
usual, with an inductorium, are discussed by H. C. Snook in a 
Paper in The American Quarterly of Réntyenology, and in the 
Electrical Reriew of New York of September Zlst. The pas- 
sage of the current in the wrong direction through the tube, 
that is to say, the inverse discharge, soon damages the tube. 
It is usually supposed that the inverse discharge is formed at 
the ‘таке’? in al] types of interruptor, the ‘‘break,’’ of course, 
yielding the direct current through the tube. The oscillograph 
curves of the phenomenon obtained by the present author show 
that there are additional and important sources. These are, 
first, the oscillatory current in the condenser of the induc- 
torium, second, the oscillations in the secondary winding re- 
garded as an open circuit electrical oscillator, and third, but less 
important, the oscillations due to the capacity of the tube, and 
the inductance of the leads. It is not often that tubes will 
allow these last oscillations to pass through them. In all cases 
the best remedy for, or, rather, precaution against, the inverse 
current is to use a vacuum valve-tube or a direct series spark-gap. 
In view of the fact that the valve-tube must have its vacuum 
maintained constant, the use of a small spark-gap in series with 
the tube seems the most convenient arrangement. 


Continental 


Thermophonic Production ој Undamped Electrical Oscillations. 
—The thermophone is an acoustical curiosity which functions 
as а telephone but in which the motions of the diaphragm are 
produced by the heating effects of the telephonic currents re- 
ceived. Usually it consisted of a diaphragm and of a fine wire 
attached centrally to the diaphragm. In the Zlektrotechnische 
Zeitschrift of September 26th, F. Weinberg describes some of 
his observations on these thermophonic effects, and describes 
experiments that must, in some cases, be corroborated indepen- 
dently before the conclusions drawn from them can be accepted. 
The writer begins by recording that a wire frame, such as is 
often used as steadying resistance for an electric are, may yield 
thermophonic effects. |For example, one of these resistances 
placed across 110-volt mains gave an easily audible replica of 
the noise of the brushes on the commutator segments ot the 
machines at the central station. 'The phenomenon started when 
the temperature of the wire rose to about 37° C., the air tem- 
perature being 199 C. Lowering the temperature by setting the 
air 1n motion strengthens the sound, and the sound becomes small 
if the air is allowed to become hot. The following experiment 
was made :—An iron bar 10 cm. long and 4 mm. thick was 
heated in a flame till its middle 3 cm. was at a bright red 
heat, and then it was connected into the secondary circuit of 
an induction coil, After cooling a definite amount the bar 
became capable of faintly reproducing sounds (from, presumably, 
telephonic current traversing the primary of the inductorium). 
In another experiment the converse phenomenon was arranged 
successfully. A wire frame resistance was fitted with a conical 
acoustic trumpet. The current from a battery of accumulators 
passed through the resistance, and also through one winding 
of a small induction apparatus or transformer. To the other 
winding of the transformer a telephone was connected. Now, 
when the resistance wire was at a suitable temperature, sounds 
concentrated upon it by the trumpet were loudly reproduced in 
the telephone. Further, if a wire spiral was kept hot by con- 
tinuous current and was shunted bv a condenser and inductance, 
it was found that under certain circumstances electrical oscilla- 
tions could be started and were maintained in the shunt circuit. 
This led the writer to try, first ordinary incandescent filament 
lamps, and afterwards Nernst lamps, as a substitute for the arc 
in the Duddell method of producing sustained electrical oscilla- 
tions. The observations are described by the author without 
much detail, but he appears to have found that the Nernst 
filament is a satisfactory substitute for the arc so far as he 
has compared them; and, moreover, he states that if the glow- 
ing filament be surrounded by hydrogen the oscillations in the 
capacity-induction shunt circuit are of much higher frequency 
than if the thoria filament is simply glowing in air. 

A Thermoelectric Detector.—In the Physikalische Zeitschrift 
for September 15th, L. W. Austin describes an improved form 
of thermoelectric detector for electric waves. It is already 
known that when two metals standing far apart in the thermo- 
electric series are brought into contact in such a manner that 
the contact resistance is great, and that heat is not easily con- 
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ducted away from the junction, the impact of electromagnetic 
waves generates an E. M.F, which may be measured by a galvano- 
meter or a telephone. The practical (difficulty in utilising this 
phenomenon lies in securing a suitable pair of metals. The 
author uses tellurium and either aluminium or silicon, instead 
of copper and silicon, as proposed by Pickard. An aluminium 
pencil is mounted horizontally on an ebonite support, and a ball 
of tellurium, attached to the end of a platinum spring, presses 
against it. Practical tests with the new detector show that it 
is only a little less sensitive than the electrolytic detector, in 
which a Wollaston wire is used, and more sensitive than that 
in which a platinum wire fused into glass is used. The contact 
resistance is between 1,000 and 3,000 ohms, and on this account 
the detector must be put into a shunt circuit. The aluminium 
pencil may be made- to revolve, so as to renew the contact 
continually. 

Absorption of Hydrogen by Metals.—The fact that palladium 
absorbs 900 times its own volume of hydrogen is not isolated. 
As Skinner has shown, most metals contain occluded hydrogen, 
and give it off when used as cathodes in a vacuum tube. 
Heald studies this question in the Physikalische Zeitschrift for 
October 1st. The method used is to get the metal into a gaseous 
state, and find how it absorbs hydrogen when deposited on glass 
in a hydrogen atmosphere. The evaporation of the metal is 
brcught about by making pencils of the metal in question the 
terminals for a heavy discharge. The pressure gauge, corrected 
for temperature, then indicates the absorption of hydrogen in the 
metallic deposit. The metal most easily studied is cadmium, 
on account of its low point of evaporation. It shows a very 
marked absorption, more especially in the few minutes succeed- 
ing the deposit. Steel and silver also show a well-marked effect. 
Platinum and aluminium, on the other hand, show no creeping 
of the pressure gauge. The author is inclined to believe that 
there is occlusion all the same, but that it is too rapid to be 
detected. Zinc is the only metal investigated which shows no 
occlusion of hydrogen. | | 

Orclusion of Oxygen and Metallic Resistance.—F. Fischer 
found recently that when palladium has saturated itself with 
hydrogen, its resistance is 1'69 times its original resistance. 
But G. Szivessy shows in the Annalen der Physik, No. 10, that 
the occlusion of oxygen is also capable of increasing the resist- 
ance of certain metals, The author brought a wire of the metal 
examined to incandescence by heating it with an electric current 
in a stream of oxygen. The stream of oxygen was then con- 
tinued until the wire was cold. The resistance of the wire was 
measured both. before and after treatment with oxygen. Silver 
is capable of absorbing from two to eight times its volume of 
oxygen, according to its physical condition. 'The authors ex- 
periments, made on various silver wires, show an increase of 
about one-half per cent. in the resistance by treatment with 
oxygen. Platinum, treated for nine hours, showed an increase 
of 2:3 per cent. Gold and palladium, on the other hand, show 
no effect traceable to the absorption of oxygen. 


The Institution Journal.—The Journal of the Institution of 
Electrical Engineers, No. 186, Vol. 39, has been issued during 
the past week, and contains the following papers, most of which 
have already been published in ELECTRICAL ENGINEERING : 
“Telephonie Transmission Measurements," by B. S. Cohen and 
С. M. Shepherd; “The Present State of Direct-current Design 
as Intluenced by Interpoles," by Е. H. Page and F. J. Hiss; 
*Hot-wire Wattmeter and Oscillographs," by J. T. Irwin; “А 
New Type of Induction Motor," by L. J. Hunt; and four papers 
read before the Students’ Section. This being the last issue of 
the volume, there are the customary Obituary Notices, in this 
instance reaching the unusual figure of seventeen. 


Electricity in Mining.—Mr. Frank Reed, Government Inspect- 
ing Engineer for Mines (N.Z.), in his annual report for 1906, 
abstracted in the Australian. Mining Standard, states that the 
use of electricity, which has become so widespread in and about 
the mines of other countries, both for lighting and as a mode 
of transmitting power, has made hitherto but slow progress in 
the coal mines of New Zealand, owing probably to the fact that 
at many of the large mines the haulage is conducted on a self- 
acting principle by endless rope, and the drainage by level free 
adits, consequently pumping and winding from shafts is avoided. 
Electric lighting, however, is employed in the main roads under- 
ground, and upon the surface works of several mines. At the 
other mines less favourably situated, and where this economical 


power could be profitably employed, steam power had been 


installed prior to the advent and more general application of 
electricity in mines. At the Allendale colliery electric power 
for haulage, pumping, and lighting has been effectively employed 
for two years; at the Blackball mine an underground pumping 
plant is worked electrically with satisfactory results; but at the 
Denniston colliery compressed air was used to operate the coal- 
cutting machinery which had been already installed. At the 
Westport-Stockton mine, now being opened up and equipped, 
it is proposed to employ electric power for coal cutting, ventila- 
tion, lighting, and haulage, the latter by means of electric 
locomotives. Itis proposed to use coal tubs of 30 cwt. capacity, 
on a 2 ft. gauge, throughout the workings, but this may 
not be found to be a success, owing to the weight and size of 
the tubs on steep grades. 


LONDON STREET TRAFFIC REGULATIONS 


N his Presidential address to the Civil and Mechanical 

Engineers’ Society, delivered on Thursday, Mr. W. Noble 
‘I'welvetrees dealt at length with the subject of London street 
traffic regulation. Judging, he said, by past experience of the 
treatment accorded by Parliament to the reports of Royal Com- 
missions, by the congested state of legislation at the present 
time, and by the recent creation of a London Тгаћс Branch of 
the Board of Trade, some years would probably elapse before 
practical effect is given to the recommendations of the Royal 
Commission on London Trattic. Notwithstanding tne gigantic 
p the traffic report, the task requiring attention 
y the Legislature was both simple and easy. The one thing 
needful was the appointment of the central trattic board strongly 
recommended by the Royal Commission, However, as there was 
no reason for anticipating early action of the kind, those 
public authorities who are able to do anything for the improve- 
ment of traftic facilities in the metropolis were urged to lose 
no time in acting for the benefit of their constituents and 
fellow citizens. ‘lhe object of his paper, therefore, was to put 
forward some practical suggestions to provide for the regula- 
tion of traftic in the central and suburban districts of the 
metropolis. Mr. Twelvetrees strongly favours what he terms 
the system of ''gyratory " traflic regulation as infinitely pre- 
ferable for street junctions. lt could be adopted at some 
existing junctions without expenditure of any kind worth con- 
sidering, at others without serious cost, and throughout the 
metropolis at a total outlay that would be absolutely insignifi- 
cant in comparison with the least pretentious among the re- 
medies put forward in the report of the Traftic Commussion. 
Many diagrams were shown to illustrate familiar crossing-places 
in London, such as Piccadilly Circus, Oxford Circus, Elephant 
and Castle, and Ludgate Circus, where this system could be 
adopted. Gyratory traflic regulation was first proposed by Mr. 
Holroyd Smith, who, some ten years ago, brought the idea 
before the London County Council, citing Ludgate Circus as a 
place where the system could advantageously be tried. Its 
effect is to do away with straight lines of trattic crossing from side 
to side of a circus, and to substitute one line always moving 
in a clockwise direction, the traflic from every street feeding 
the circus, going in a circular line of traffic, and branching off 
at the desired spot. Each centre of tratlic, however, would 
have to be dealt with on its merits. At crossings where tram- 
ways are laid, it is proposed that the tramway track be relaid 
on the same principle. Among the diagrams were some illus- 
trating St. George's Circus, Elephant and Castle, and the 
Angel, with the tramways so arranged. 


The '* G.B.” Surface-Contact System in London.—The Board 
of Trade, in a communication to the West Ham Corporation 
regarding the proposal of the L.C.C. to install the “G.B.” 
contact system in connection with the electrification of the tram- 
way system between Bow Bridge and Commercial Road, state 
that they are advised that the equipment of cars for working 
оп the ‘‘G.B.”’ system in addition to the overhead and (should 
that also be necessary) the conduit system would not seem to 
present any serious practical difficulties. Under the circum- 
sances it did not appear to the Board that they would be 
justified in declining to approve the proposal of the County 
Council. The West Ham Tramway Committee being of the 
opinion that every step possible should be taken to secure the 
installation of 2 system which would admit of through running, 
are to ask the Board of Trade to convene a conference of the 
local authorities interested before sanction is given to the re- 
construction of the line on the ''G.B." system. 


American Tramway Strike.—The Street Railway Journal gives 
the following particulars concerning the strike of the carmen 
which has been in force for over four months in San Francisco. 
It has now been called off, the boycott having been raised by 
the union leaders on September 12th. In addition the general 
strike committee has voted to allow all union men to ride on 
the street cars, but to consider the strike in force and effect 
and continue paving assessments until a settlement shall be 
effected between the carmen's union and the United Railroad. 
Four killed and 252 known to have been wounded, 1s the record 
of the 131 days of the car strike period that began on May Sth 
and continued until the boycott was removeJ. In addition to 
the injury of 209 employees, the car company had 5.529 car 
windows broken by rioters. It also had its Turk and Fillmore 
car house fence battered down; its high-tension electric wires 
short-circuited two different times; car rails greased and soaped 
dozens of times to cause runaway cars, and it ran over or found 
scores of torpedoes and other explosives on the rails, appre- 
hended two dynamiting plots, found barriers of stone, of 
hardened cement, felled trees, and, in one instance, a small 
house placed across the track to block the progress of its cars. 
The day before the strike was declared the United Railroads 
had 1,700 platform men in its employ. It now has 1,450 plat- 
form men at work, many of whom are deserters from the 
union. 
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(This Patent Record is compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published Oct. 3rd 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


a 
1906 Patents 


18,490, British THomson-Hovston Co. (General Electric Co.). 
A system of electro-pneumatic control for the motors of a car 
or train. This relates to various improvements of the apparatus 
disclosed in Patent No. 24.701 of 1904, which, however, do not 
lend themselves to abstraction. One claim, seven figures. 

22,808, Leitner. Electrical heaters are made of carbon or 
metallic filaments arranged in vessels exhausted of air, but con- 
taining rarefied hydrogen gas. A small quantity of hydrogen 
is found to act as an exceptionally good thermal conducting 
medium. One claim, no figures. 

23,011, BrrrisH THomson-Hovuston Co. (General Electric Co.). 
An automatic motor-starting switch is constructed with a number 
of electro-magnetically operated switches, each adapted to cut 
out a section of the starting resistance. The supply of actuating 
current to these switches is controlled by a thermal contact 
device inserted in the circuit of each. The closing of the main 
switch actuates the first resistance switch, the thermal device 
of which. after a certain interval, closes the actuating circuit 
of the second switch, the same operation being repeated auto- 
matically from switch to switch. Six claims, one figure. 

23,565, British THomMson-Houston Co. (General Electric Co.). 
Dynamo-electric machines. This specification is published in full 
on page 565. 


1907 Patents 


3,938, CONSORTIUM FÜR ELEKTROCHEMISCHE INDUSTRIE СЕЗ. 
Metallic filaments of tungsten for incandescent lamps are bent 
to shape while heated in an inert or reducing atmosphere. 
Details of the process are given, which show that tungsten is 
not ductile or malleable except at very high temperatures. One 
claim. 

7,637, Lake (Parker Clark Electric Co.). Filaments for in- 
candescent lamps are made by heating a carbon filament in an 
atmosphere containing marsh gas, olefiant gas, carbon dioxide, 
and in presence of a substance containing silicon. By the result- 
ing reaction a deposit of pure silicon is produced on the filament. 
Four claims, no figures. 

16,582. SIEMENS-SCHUCKERT WERKE Ges. Controlling switches 
for electric trains. Controllers of that variety in huh a spring 
constantly tends to return the handle to the zero position, are 
fitted with a device which, so long as the weight of the 
driver's hand remains upon the handle, locks it in that position. 
The handie is hinged at the rear end, and the forward end is 
provided with a vertical catch bolt which may be made to 
engage with teeth on the controller top. A spring serves to 
keep the handle in the upper free position. One claim, one 
figure. 


Specifications Published To-day 


The following Patent Spain will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southam: 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. 
1906 Patents 


15.965, De Ferrantr. Electric furnaces. 

15,855, British Тномѕох-Нооѕтох Co. (General Electric Co.). 
Motor-operated electric switches. 

20,327, ZIEGENBERG. Method of operation with lead-peroxide- 
zinc storage batteries. 

20,484, Masox’s Gas Power Co., Horris, & Wricut. Power 
gas producers. 

20,818, Wise (Shodawerke Akt.-Ges.). Steam turbines. 

21,004, British THomsox-Hovustron Co. (General Electrice Co.). 
Systems of operating electric motors for braking pur- 
poses. 

21,081, Cowrer-Cotes. Apparatus for the manufacture of iron 
tubes by electro-deposition. 

21.091, Roperrs (Zoberts). Electrical switch and like gear. 

21.129, SrEvENs. Means of ventilating dvnamo-electric machines, 
particularly. petrol electric automobiles. 

21.252, J. Nroxp & Co. & PmrsrOoN. Accumulator boxes and 
ether receptacles. 

21,547 Ехеңғтт & Epccumpe. Electrical speed and distance in- 
dicators for wheeled vehicles. 


21,667, British Тномѕох-Нооѕтох Co. (General Electric Со.). 
Treatment of refractory materials by means of the 
electric arc and apparatus therefor. 

22,981, Joxes, Pont, & Рн‹хїх Dynamo MaNvracivRING Co. 
Dynamo-electric machines. 

23,002, Нзокгн, LauNGMaN, & BERGLUND. Portable telephone 
and telegraph apparatus. 

25,010, British 'Гномѕох-Нооѕтох Co. (General Electric Co.). 
Electric arc lamps. 

23,040, Sayers. Overhead electric traction gear. 

23,173, SALCHER. Calculating machine. 

25,308, Haywoop. Electric switches. 

24,446, British THomsox-Houstron Co. (General Electric Co.). 
Protective devices for electric apparatus. 

25,089, Warwick Macuinery Со. (General Electric Co.). 
Governing mechanisms for turbines. 

25,415, CLARKE, CHAPMAN, & Co., & Money. Means for regu- 
lating electric arc lamps. 

25,753, Brirish TromMsox-Hovuston Co. (General Electric Co.). 
Electric motor control systems. 

28,395, Mittter. Holders for electric incandescent lamps. 


1907 Patents 


502, De Peyrecave & De Peyrecave. Electrical transmission 
of time. 

656. Batt, Barr, & Barr. Furnaces of steam boilers. 

814, British THomson-Hovuston Co. (Allgemeine Elektrici- 
táts-Ges.) Incandescent electric lamps. 

815, Warwick Macutinery Co., & Aurqvuisr. Shaft packings 
especially applicable for use in steam turbines. 

975, FELIEN < GuirLEAUME LAHMEYERWERKE AkT.-GEs. Means 
for compounding and regulating direct-current dynamo- 
electrical machines. 

1,825, Lirrierietp, Crare, & Harr. Chain driving belt. 

2,677, FFLITEN & GvILLEAUME-LAHMEYERWERKE <AKT.-Ges. Al- 
ternating-current commutator electric motors for increas- 
ing the starting torque thereof. 

5,809, FELTEN & GuILLEAUME-LAHMEYERWERKE ART.-Ges. Re- 
gulating arrangements for electrically-driven hoisting, 
or winding, engine installations. 

4,411, Sucpen. Steam superheaters. 

5.657, Pererssox. Method of charging electric furnaces for 
producing carbide from lime and carbon. 

8,948, ALLGEMEINE ELexktricitAts-Ges. Electric motor con- 
trolling devices. 

10.040, GarLois. Arc lamps. 

11,178, Hapvan (Berqmann- Elektricitáts -werke — Akt.-Ges.). 
Method of fastening metallic filaments in electric glow- 
lamps. 

11,719, FRiepMANN. Sight-feed lubricating pumps. 

12,090. ALLGEMEINE ELexktricitAts Ges. — Alternating-current 
commutator electric machines. 

12,254, WEISWEILLER. Friction clutch. 

15,358, Ges. Sremens & Co. Electrodes for search-lights. 

16,024, Bray. Universal fitting or pendant for incandescent and 
like gas lamps. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


19,790, Simonipes. Automatic feedwater supply apparatus for 
steam boilers. 

20,226, ALLGEMEINE ELEKTRICITATS-GES. 
vices. 

20,229, ALLGEMEINE ELeKtricitAts-Ges. Motor starters and re- 
gulating rheostats. 

20,300, ALLGEMEINE ELexrricitAts-Ges. Electric traction sys- 
tems and apparatus therefor. 

20,603, ALLGEMEINE ErEKTRICITATS-GES. Electrostatic potential 
meters. 


Electromagnetic de- 


Expiring Patent 


The following patent expires during the current week, after 
a life of fourteen years :— 


19.423, October 16th, 1893. Dor:vo-DoBRoworLskv and the 
A. E. G. Co. Continuous current distributing system. This 
relates to the balancing of a three-wire system. fed from a single 
generator. The generator armature is provided with slip-rinzs 
connected to two diametrically opposite points of the winding, 
and a coll of high inductance is connected across these slip- 
rings. <A central connection is arranged on the inductive coil. 
and to this the neutral conductor of the distributing network 
is attached. 
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LOCAL 


ABERDEEN COUNTY COUNCIL: Cults Electric Lighting. 
—Under an Act of Parliament this year, the County Council 
were given the option of purchasing the undertaking of the 
Deeside Electricity Supply Co. The same Act of Parliament 

gave the Aberdeen Corporation the power to develop this and 
other districts, and, subject to the right of the County Council, 
an agreement had been entered into to purchase the Deeside 
Co. for £9,000. In view oť these circumstances, and the fact 
that there is no intention to embark upon a comprehensive 
scheme themselves, the County Council called in Sir Alexander 
Kennedy, who emphatically recommends that the powers of 
purchase should be left in the hands oť the Corporation. The 
sub-committee of the County Council which has had charge 
of the matter therefore recommends that no further action be 
taken in the matter. 


ACCRINGTON: Opening of Tramway System.—The new 
electric tramways from Accrington to Clayton-le-Moor (East 
Lancashire) were opened on Friday. 

The Tramway Arbitration.—A member of the Accrington Town 
Council, at a meeting on Monday, asked whether the arbitrator 
in the recent proceedings between the Tramways Company and 
the Corporation had charged at the rate of three guineas per 
hour? Тһе Town Clerk replied that the arbitrator had been 
appointed by the Board of Trade, over whom they had no con- 
trol. He understood that the arbitrator had agreed to modify 
his charges somewhat. 

On Monday the Mayor and members of the Accrington Town 
Council visited the Corporation electricity works, where two new 
engines and condensing plant were started. The new engines 
are each of 8CO h.p. The works and the mains, buildings, &c., 
have cost about £67,000. 

ARBROATH: Electric Lighting Scheme.—Mr. G. Balfour, of 
London, has taken over the electric lighting of the Burgh, and 
а commencement with the works will be made next year. It 
is calculated that a supply will be available by Whitsun of 
next year. 

AUSTRALIA: Sydney.—Negotiations have been entered into 
by the Sydney Council with the Strand Electric Light Co. for 
the purchase of their undertaking, and the Electric Light Com- 
mittee recommend the Council to purchase for the sum of 
£45,000. The company advise their shareholders to agree to 
this PS 

Pele phone Insulators.—In the House of Representatives on 
September 5th, it was stated on behalf of the Govern- 
ment that efforts had been made to obtain telephone 
insulators in. the Commonwealth, but so far without success. 
The Government has given instructions, however, that tenders 
should be called for 50.000 insulators to be made in Australia. 

BACUP: Tramways Hlectripeation.—At Bacup Town Council, 
on Wednesday, it was resolved that the sum of £5,200 be offered 
to Rossendale Valley Tramway Co. for their undertaking within 
the borough, and in the event of the Rawtenstall Corporation 


not expressing satisfaction with the Corporation's powers under . 


their agreement to purchase the Rossendale tramways in the 
borough, the Clerk shall take steps for the promotion of a Bill 
for acquiring such powers. 

BATH: Electric Lighting Accounts.— As stated in our last 
issue, the accounts of the electricity department for the year 
ended March 5156, 1907, after meeting interest and sinking fund 
charges, show a deficit of £1,440 6s. 4d. The total expenditure 
amounted to £10,473 18s. 5d., and the revenue to £18,564 Qs. 3d. 
Interest ‘and other charges, however, absorbed 29.869 6s. 5d. 
Capital expenditure to date amounts to £157,910 16s. 4d., the 
amount expended during the year being £5,852 8s. 7d. The 
number of units generated were 1,521,495, which is accourrted 
for as follows :—Public lamps, 410,189; contract, 5,326; private 
consumers, 721,058; used on works 105,438; not accounted for, 
279,504. The total quantity sold was thus 1,156,553 units, and 
the total quantity accounted for 1,241,991. There are now in 
Bath 194 public arcs and five incandescents. The total maxi- 
mum supply demanded during the year was 956°5 kw. 

BELFAST: Tramway PFrtension.—At the weekly meeting of 
the Tramway and Electrical Committee on the 7th inst., Mr. 
Nance, the manager, submitted his report on the proposed 
extension of the tramway through the village of Ligonell. Erom 
this it appeared that the extension would cost about £9,500, 
including the equipping of the extension, whilst the expendi- 
ture in working would cost about £1,750 per annum. He was 
of the opinion that the extension could not be worked safely 
if the original plans be not modified. ‘The revenue derived 
would be small. He considered that the extension in any case 
should not be carried out for some time. 

BOMBAY: Centre Pole v. Span Wires, — The Bombay Electric 
Street Tramways Co., in connection with certain extensions, 
propose the erection of centre poles, but a special Committee 
recommend that sanction should only be given on the under- 
standing that the Company light the poles. 

BRISTOL: Tramway .Nuisance.— Complaints having been re- 
ceived from residents in the St. George district of the incon- 
venience due to the dust arising from the scraping of dried 
mud from the tram-rails, the City Engineer interviewed the 
Traffic Manager of the Bristol Tramways and Carriage Co., 


- in their 
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who stated that in order to obtain proper electrical contact it 
was essential that the grooves ot the rails should be kept quite 
clean. The present method of carrying out the work had now 
been in operation for over three years, and, although com- 
plaints were only received from the district of St. George, pre- 
cisely the same procedure was carried out at the same times 
throughout the entire tramways system. One ot the reasons 
tor adopting the present system was to tall in with the wishes 
of the Corporation that the cleaning of the grooves by hand, 
whereby the mud was left on the surface of the road just 
cleansed by the Sanitary and Improvement Committee, should 
be stopped, and the company were of opinion that in the carry- 
ing out of the operation early in the morning and late at 
night they were preventing the nuisance that had been caused 
by their cleansing by hand during the day. He was unable to 
tall in with the wishes of the committee in respect to watering 
the rails first, owing to the cost. The whole of Church Road 
was swept by the Corporation every morning, and with few ex- 
ceptions after the company had swept the rails. The City 
Engineer reported that in his opinion the operations of the 
company raised dust to the annoyance of some persons who re- 
sided immediately on the tramway route, and, in view of the 
result of his interview with the Traffic Manager of the Com- 
pany he was of opinion that the Town Clerk should report as 
to the powers of the Corporation in requiring the company to 
во carry out their operations that no injury was caused to the 
health or convenience of the public. It has been decided that 
the Town Clerk should be asked to give an opinion as to power 
to enforce action. 

BURY (LANCS.): 
are anticipating saving £1,000 a year by certain 
tramway arrangements. Hitherto the terminus 
for all the four. sections in ^ Radcliffe has been the 
business centre of the town, Radcliffe Bridge, but in future it is 
to be at the District Council offices, which will be the means of 
opening up additional direct. communication. 

CARDIFF: Zlectric Supply Charges.—In a report upon the 
system of charging for electric light, Mr. Ellis recommends the 
retention of the maximum demand system, with an optional flat 
rate of not less than 42d. per unit. 'lhis was agreed to, but the 
optional rate will not come into torce until March next year. 

CHINA: Electric Lighting.-~-At the beginning of 1906 a native 
company, With a capital of $100,000 in 10,000 shares ot $10, to be 
held only by Chinese, was tormed to supply electric light to the 
city of Nwatow. A contract for the necessary plant was signed in 
May, all machinery, &c., to be delivered within six n.onths, but 
owing to disputes with the contractors the company has not yet 
cominenced working. 

CLAYTON-LE-MOOR: Blackburn-Whalley Light Railway. 
A request from Mr. Chadwell, of Blackburn, asking the Clayton- 
le-Moor Council, last week-end, to consent to an extension of 
time for 18 months in which to complete the Blackburn, Padi- 
ham, and Whalley Light Railway, and tavouring a joint petition 
to local authorities to secure such extension, was acceded to. 

CLONAKILTY, CO. CORK: Electric Lighting Schemes.--A 
meeting of the people of this town was held last week to con- 
sider the advisability of settling on some definite scheme for 
the lighting of the town. Mr. J. €. O'Sullivan, J.P., presided, 
Several schemes had been before the town for some time. The 
representatives of the Alliance Electric Light Co. and of an 
oil gas company submitted their respective schemes for the light- 
ing of the town. After an exhaustive discussion the final de- 
cision Was postponed till the end of this week. 

CONWAY: (underground. Telegraph Wires.-—The Council 
having refused permission to the Postmaster-General to erect 
overhead telegraph wires, and insisting upon underground wires, 
а communication has been received from the Postinaster-General 
stating that he regretted he was unable to adopt the suggestion 
to place the telegraphs underground. 1f the Council bared their 
objection to an overhead line on the fact that the consent granted 
to the Post Otlice would not be revocable, as in the case of the 
consent already granted to the National Telephone Company. he 
would be willing to meet the Council's objection by allowing 
them to reserve the right to withdraw their consent on. three 
months’ notice. This would. practically amount to a removal 
clause, so far as the Council were concerned: but, in the event 
of the consent being withdrawn, it would enable him to appeal 
to the Courts, in accordance with the provisions of the Telegravh 
Acts. should it be deemed advisable to do so. It was decided 
to adhere to the resolution passed to convey the line under- 
ground, 

CROYDON: Charges for Electric Power.—It has been decided 
upon the recomendation of the Electrical. Engineer, to reduce 
the charges to power consumers using the time-switch system 
as follows :--lid. per unit for all times except between dusk 
and 11 p.m.; 3d. per unit for all current consumed between 
dusk and 11 p.m. The latter charge at present is Sd. per unit. 
The Electricity Committee recommend that electricity used for 
lighting purposes be charged through the same meters as the 
motors where the time-switch svstem is in vogue, provided that 
the quantity used for lighting does not exceed twenty per cent. 
of the total amount of energy taken. The Council have adopted 
this recommendation. 


Tramway | Economies.—' The Corporation 
changes 
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DARLINGTON: Tramway Fares.—A recommendation by the 
Electricity and Light Railways Committee that halfpenny tares 
shall be reverted to has been, upon a vote in the Council, re- 
ferred to the General Purposes Committee. 

EDINBURGH: Electric Lighting Charges.—The Electric 
Lighting Committee recommend that the charge for energy for 
lighting purposes be 2d. per unit to all consumers who do not use 
their light between 4 p.m. and 7 p.m. during the months of 
November, December, January, and February. 

FALMOUTH: Public Lighting.—A resolution has been passed 
instructing the Lighting Committee to consider the question of 
lighting the town by electricity. This course has been adopted 
as the gas. company has given notice to determine the existing 
contract for street lighting. 

FOLKESTONE: Tramway Construction.—The National Elec- 
tric Construction Co. has informed the Corporation that at the 
earliest favourable opportunity they will make an endeavour to 
raise the capital necessary for the construction of the tramways 
for which the company were granted powers two years ago. 

GLOUCESTER: Negotiations for Sale of Tramways.—A short 
time ago it was resolved that a Special Committee, consisting 
of the Mayor and Councillor Harland-Bowden, be appointed to 
make inquiries and report as to whether or not the light rail- 
ways could be let on lease, on terms beneficial to the rate- 
payers and the city generally. Asa résult certain negotiations 
are at present in hand in connection with that resolution, the 
terms of which the Mayor stated at the last meeting of the 
Corporation it would be highly inconvenient, and highly 
improper to now disclose. "This statement was made as a 
reply to an effort by a few members of the Council to have a 
full debate upon the matter. 

HALIFAX: Greetland Provisional Order.—An offer by the 
Greetland District Council to obtain and transfer an electric 
lighting provisional order has been declined. 

HUDDERSFIELD: Tramway Eztension.—'The extension of 
the Corporation tramway system from the four cross roads, 
Crosland Moor, to Dryclough Road, having been passed by the 
Board of Trade inspector, cars are now running upon this 
section. | 

LEITH: Tramway Extensions.—A preliminary report has 
been prepared by the tramway manager and other corporation 
otticials relating to the extension of the tramway system in 
several directions. Some matters have to be adjusted with the 
Edinburgh Corporation in the meantime, however, inasmuch as 
some of the lines would run over roads under the mutual juris- 
diction of the Edinburgh Corporation, as well as of Leith Cor- 
poration. It is therefore recommended that a deputation wait 
upon the former, the idea being that the cost of construction 
of these lines might in part be borne by Edinburgh, the two 
authorities then arranging a profit-sharing system when the 
lines are in operation. The total cost involved in the new 
proposals is £76,817, and the length of line amounts to about 
74 mules. 

LLANDUDNO: Board of Trade Tramway Inspection.—The 
Board of Trade inspector, Col. P. Von Donop, went over the 
system of the Llandudno and Colwyn Bay Tramway Co. last 
week, and everything is now in readiness to commence the 
service. It is anticipated that the contractors, Messrs. Bruce 
Peebles & Co., will shortly receive instructions to proceed with 
the extension of the line from Rhos through to Colwyn Bay. 

LLANRWST: Death of Engincer.-- Mr. Holding, chief 
engineer at Llanrwst electricity works, has died as the result of 
scalds he accidentally received a few days ago. 

LONDON: London County Counril.—A deputation of the 
tramway employees of the Council waited upon the Chairman 
of the Highways Committee on Thursday, with regard to the 
order issued in the summer—and afterwards suspended tempo- 
rarily—for a periodical medical examination. Whilst admitting 
that the method of carrying out this order had not been in accord- 
ance with the Council's instructions, Mr. White Thompson, the 
Chairman of the Highways Committee, insisted that in the 
interests of the public such a periodical examination should 
take place, although he would be prepared to consent to a modi- 
fied form to that first proposed. This answer was not con- 
sidered satisfactory by the men's representatives, and the 
matter will doubtless be discussed again when the Highways 
Committee receive the further deputation, which will raise other 
questions relating to hours and pay. 

Camberwell,—There was a protracted discussion at the meeting 
of tke Borough Council last week with regard to the proposed 
tramway extension to the Crystal Palace. Petitions were handed 
in, and a deputation received, against a proposal to construct 
the tramway via South Croxted Road, and similar objections 
were raised to a route over Svdenham Hill. On a division the 
latter proposal was negatived by 33 votes to 22. Eventually the 
Council decided to approve a route ria Rosendale Road, Hamil- 
ton Road. and Gipsy Hill to the Crvstal Palace. The Works 
Committee had recommended that the Council should signify 
their objection to the overhead system of electrical traction, but 
it was pointed out that the conduit system involved greater 
expense, and was not necessary in ihe oatlving districts. The 
Council decided to give no expression of opinion on the subject. 

Deptford.—At the mecting of the Thames Conservators on 
Monday a letter was read from the London Electric Corporation, 


Ltd., asking permission to place four 36 in. suction and dis- 
charge pipes in the river at their generating station at Stowage 
Wharf, Deptford, and to construct temporary works for the 
purpose of placing the pipes and to dredge away mud from the 
front of the sump. Keports having been received from the 
engineer and harbour-master, the application was granted subject 
to the work being carried out in two sections and to various 
protective conditions. | ; 

Greater London.—The Associated Municipal Electrical En- 
gineers (Greater London) are asking the Borough Councils and 
other authorities to support them in urging the re-introduction 
next Session of the Supply of Electricity Bill. | 

И оойшєА.—А% a meeting of the Woolwich Borough Council, 
held on Thursday, a ietter was read from the Board of Trade, 
stating that the report of the Engineering Standards Committee 
would be published: early in November. Until that report was 
issued it was proposed to adjourn the consideration of the pro- 
posed alteration in the rules and scale of tees in regard to elec- 
tricity meters. 

LYTHAM: Provisional Order Transfer.—The Council has 
decided to seal the agreement transferring the Lytham Electric 
Lighting Order to the Lytham Electric Lighting Company. 

MALVERN: Refuse Destruction —The Gas and Electricity 
Committee having considered the portion of the audi- 
tors report relative to the destruction of house refuse 
as affecting the electrical undertaking, they have referred the 
matter to the chairman of the committee and the Electrical 
Engineer, to confer with the chairman of the Streets Committee 
and the Surveyor, and report thereon to the next meeting. 

MANCHESTER: Tramway Intercommunication with Sal- 
ford.—It is stated that negotiations between the Manchester 
and Salford Corporations with regard to through running on 
the two tramway systems have been broken off. 

Tramwaymen’s vigilance Committee —A body with this 
name is said to have been formed in Manchester with the 
object of placing the men's grievances before the public, and 
affording the men's union the support necessary to secure 
proper consideration of those grievances. o. 

MIDDLESBROUGH: lligher Costs Antictpated.—In a re- 
port by the Corporation Electrical Engineer it is stated that 
settlements continue to take place at the boiler foundation and 
the end wall of the building in Washington Street. The cost 
of repairs to this, the report states, was becoming a very serious 
item, and against this they had to face a reduction in revenue 
owing to the use of tantalum lamps. Mr. Taylor anticipates 
that owing to the extra expense and the increasing cost of 
coal, the year will not be as satisfactory as last. With regard 
to the settlement of the buildings, it has been decided to hołd 
a committee meeting on the spot. 

MONMOUTH: Electric Lighting Loan.—A Local Government 
Board inquiry was held last week into an application by the 
Town Council to borrow £10,000 for expenses а1теасу incurred 
upon the electric lighting undertaking. Some strong remarks 
were made upon the position of the undertaking by the In- 
spector, Mr. Н. R. Hooper, and the inquiry was adjourned 
until November 5th. lt was elicited in evidence that in seven 
years the Monmouth undertaking had incurred a loss of £4.887, 
equal to 84d. in the £ each year, whereas the original estimates 
showed profits equal to a rate of 7d. in the £. 

NORTHALLERTON: Proposed. Purchase of Electric Lighting 
Co.—' The Clerk to the Council reports that the Northallerton 
Klectric Light and Power Co. are not prepared to sell their 
undertaking to the Council. It will be remembered that the 
desirability of acquiring the business of the company has been 
discussed in the Council; hence the inquiries by the Clerk. 

NORTHFLEET: Zhe Electric Supply Agreement. —The 
negotiations with the Gravesend Corporation for giving a 
supply of electrical energy in Northtleet have now reached a 
crisis. ‘It will be remembered that the agreement sealed be- 
tween the two authorities for a supply was not acted upon by 
the Gravesend Corporation; in fact, a resolution was passed 
declining to give effect to the agreement. Notice has now been 
given by the North!leet Urban District Council that unless the 
necessary works are commenced by the 15th inst.. a writ for 
compulsory performance will be served without delay. without 
prejudice as to damages for the delay from Aguust 7th, at 
which date the works were to have been commenced under the 
terms of the agreement. 

ROTHERHAM: Tramway Extension Rejected.—A_ proposal 
by the Tramway Committee to extend the tramways from 
Effingham Square to Bradgate has been rejected by the 
Council. 

SCARBOROUGH: Pefuse Destruction at the Electricity 
Works.—The Scarborough Electric Supply Co. are to be asked 
whether they will undertake the disposal of all the Scarborough 
refuse, and upon what terms. 

SOUTH AFRICA: Johannesburg.—The British and South 
African Export Gazette states that the Johannesburg Corpora- 
tion have accepted the tenders of Messrs. Reunert & Lenz 
for a steam dynamo, foundations, switch gear and spares at a 
cost of £11.487; and of the same firm for boilers and appur- 
tenances at a cost of £5,608. The engine will be of Bellis- 
Vickers tvpe, and there was considerable controversy as to 
whether this or a turbine would prove the more suitable, the 
lower capital cost of the latter being regarded as a factor in 
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its favour. Eventually, the authorities decided in favour of the 
reciprocating type, the installation of a turbine being considered 


to represent in some degree an experiment—and Jonannesburg - 


has had enough of experiments. So far as possible the new plant 
will be supplied from local stocks, as it has to be erected at 
the power station within 16 weeks. This plant is to replace 
the gas plant, and has a capacity of 1,000 kw. 

East Griqualand.—' The township of Matabele in East Griqua- 
land has under consideration a water scheme to cost £14,000, 
necessitating a pipe line about two miles in length, 6-inch mains 
for delivery, and 4-inch mains for town distribution being 
utilised. ‘he scheme has been devised by Mr. J. Gellatly, the 
Queenstown Water Engineer, and cne of its advantages is that 
50 h.p. might be developed by a Pelton wheel at the service 
reservoir, suflicient to generate current for about 380 16-c.p. 
lamps burning continuously for six hours per day. The Town 
Council have not yet formally adopted the scheme, but details 
are being prepared. 

East London.—The East London Municipality are consider- 
ing ways and means in connection with the remodelling or ex- 
tension of the local electric tramway undertaking in order to 
place it on à paying basis. Expert advice has been taken, and 
the Council have adopted a scheme for doubling the lines. This 
has been laid before the Cape Government. Meanwhile, peti- 
tions for extensions to the harbour and to the North End dis- 
trict have been lodged by ratepayers, and the municipal authori- 
ties have decided to go on with purchases of material suitable 
for either doubling the main line or making the extensions 
asked for. 

SOUTHAMPTON: Electricity and Tramways Management. 
—A resolution has been passed by the Council by which the 
electricity and tramway departments will in future be under 
separate committees and management. ‘This course will take 
eftect, so far as the committees are concerned, as from Novem- 
ber 9th, and as regards management from the end of the present 
financial year. At present Mr. H. F. Street is Electrical En- 
gineer and Tramways Manager. 

I ree Wiring.—The Council having been recommended to apply 
for Parliamentary powers to undertake free wiring, hiring out 
of motors, apparatus, &c., it has been decided to determine the 
existing agreement with the Southern Free Wiring Co. | 

TORQUAY: Electric Supply іп Paignton.— The Corporation 
have received а communication from Mr. John A. Purves, of 
Exeter, who, with his brother, are owners of the electric light 
Provisional Order for Paignton. These gentlemen state that it 
is their intention to at once proceed with the erection of a 
station and the laying of mains. They had been approached by 
Mr Lancaster, of the Dolter Electric Tramway Company and 
the National Electric Traction Company, regarding the supply 
of power for the proposed extension of the tramways into Paign- 
ton. If they did this they would have to put down a power 
station of considerable magnitude, and it occurred to them that, 
instead of supplying power, they might arrange to sell electricity 
in bulk to the Torquay Corporation, who could then resell to the 
tramway company, or use it for their own consumption as they 
thought fit. Alderman Mortimer, chairman of the Electric 
Lighting Committee, to whom the letter was addressed, stated 
at the last meeting of the Corporation Committee that he did 
not think they were justified in entering upon negotiations on 
the lines suggested. "The matter was referred to the Electric 
Lighting Committee. 

TWICKENHAM: Nuisance from | Generating Station.— 
Further complaints have been received by the Council as to the 
nuisance from noise and the vibration at the Twickenham and 
Teddington Electric Supply Co.’s generating station, but it has 
been decided that the Council can do nothing in an official 
capacity. The company has been communicated with. 

WAKEFIELD: Ardsley Tramways.—The Wakefield Chamber 
of Commerce are supporting the City Tradesmen’s Association 
in an appeal to the Board of Trade, protesting against the 
abandonment of the: tramways to Ardsley, which the Wakefield 
and District Light Railways Co. have powers to construct. 

WATFORD: Street Lighting.—A sequel to the proceedings 
at the recent Local Government Board inquiry into an applica- 
tion for loans is that the Council has definitely decided not to 
adopt gas for street lighting. The Local Government Board 
inspector urged the Corporation to seriously consider the advis- 
abilitv of reverting to gas on the question of price. 

WEST HAM: Zlectric Supply ales cd view of the possi- 
bilities of a railway or pitmen's strike, a bunker capable of con- 

taining nearly a thousand tons of coal has been erected at the wharf 
atacostof £60. Next vear it is hoped to make arrangements for 
storing several thousand tons of coal. The Electrical Engineer 
reports that in regard to school wiring the fresh regulations of 
the Institution of Electrical Engineers and Fire (Otlices were 
likelv to reduce a good deal of the unnecessary first cost of 
electric wiring. 'The committee were in communication with the 
Institution of Electrical Engineers, Fire Offices, and London 
Contractors Association. with a view of framing the cheapest 
and best scheme possible. During the last fortnight the old 
main feeder from Abbey Mills to Stephen’s Road, being no 
longer required, has been picked up. Although the cables had 
been laid about ten years, they were in a perfectly sound con- 
dition. They were paper insulated, lead covered, steel armoured, 
and braided. In view of the importance attaching to the 
question of the period allowed for loans for cable, he had 


sent particulars respecting this cable to the Local Government 
Board inspector, Mr. Hooper. The value of the recovered cable 
г н £400. The cost of recovering it was approximately 

100. 

In accordance with the requirements of the Electrical Inspector 
to the Home Ottice, the sub-stations at the Technical Institute 
and the Public Hall, Canning Town, had recently been re- 
mcdelled. During the three months ended September, 117 arc 
lamps had been supplied to consumers under ihe new arc lamp 
hire scheme, bringing in a yearly sum ot £960. The Engineer 
also submitted a similar scheme in regard to Osram lamps. 

WIGAN: Working of Electric Light and Tramways Depart- 
ments.—A request having been made to the Board of Trade 
that that body should hold an inquiry into the working of the 
electric light and tramway departments, a reply has been re- 
ceived that the Board have no power to hold such an inquiry. 
A similar inquiry was addressed to the Local Government 
Board, to which the reply has been received that there is no 
authority for the Board to hold such an inquiry into the tram- 
way undertaking. As regards the electric lighting undertaking, 
it ıs pointed out that a local inquiry was opened by their in- 
spector, Mr. Hooper, in November, 1906, with respect io an 
application for sanction. to the borrowing of further moneys 
for the purpose of the undertaking, but that the inquiry had to 
be adjourned, as the Town Council could not furnish the par- 
ticulars required to enable the inspector to report fully upon 
the application. The Board are stil awaiting the receipt of 
these particulars, and when they have been supplied the inquiry 
wil be resumed. It will then be for the inspector, in the 
first instance, to decide to what extent it is necessary, in con- 
nection with the application, to examine into the working and 
financial position of the electric lighting undertaking. 


WOODBRIDGE: Electric Lighting Scheme.--In consequence 
of the recent discussion as to the best form of lighting for street 
purposes, two communications have been received by the Coun- 
cil relative to electric lighting schemes. The secretary of the 
Suffolk Electricity Supply Co. asked if the Council would enter- 
tain entering into a contract with the company for lighting 121 
lights in Woodbridge, 42 of these to burn from dusk 
till daylight, and 79 burning from dusk til 11 p.m., 
for the sum of £350 per annum, and give facilities for erecting 
standards in the streets where permission could not be obtained 
to fix wires and lighting brackets on private property; and 
whether the Council would entertain entering into a contract 
with this company to carry out a private and public electric 
supply, the Council remaining the owners of the works, and 
finding the capital required for the purpose, the company guaran- 
teeing sinking fund and interest for a term. ‘The second offer 
is contained in a letter from Mr. Р. F. Mackenzie Richards, 
civil engineer, Woodbridge, who stated that he proposed, in 
conjunction with Mr. Arnold Hansard, consulting electrical 
envineer, of Westminster, to go into the matter of the most 
suitable scheme for the town, and to submit a report, with 
recommendations, for the consideration of the Council. The 
scheme and report could be submitted within a fortnight. This 
he would be pleased to do without expense to the Council. The 
matter has been referred to a special committee. 

YORK: The Tramway Question.—In our issue of July 25th, 
page 153, we gave details of the proposals made by the Tram- 
ways Committee regarding the conversion of the existing horse 
tramways to electric traction. Since then, the city electrical 
engineer and the acting city surveyor have reported upon addi- 
tional routes, the estimated cost of which would be £85,385 
for the overhead svstem, or £91,051 for a surface-contact system. 
After fully considering the question of these additional routes, 
the committee have come to the conclusion not to recommend 
the Council to undertake any of the additional schemes at 
present, seeing that all or any one or more of them could be 
laid down at any time hereafter on the Council obtaining 
powers by Bill or Light Railway Order or a Provisional Order. 
It is deemed undesirable to overload the principal scheme by 
the inclusion of more routes than those recommended in the 
July report, which recommendation they re-submit for the 
approval of the Council. The Council is reminded that having 
agreed to purchase for a sum of £11.0C0 the undertaking of 
the City of York Tramways Co., Ltd., the Council is committed 
to the payment of that amount to the company, and it must, 
therefore, be taken into account in connection with the tramway 
scheme. The July proposals were that four routes shall be put 
in hand first, being a total length of 5 miles 5 furlongs, 9:9 
chains. Double track throughout is recommended, and includ- 
ing the strengthening of Lendal Bridge, the cost for the over- 
head trolley system is estimated at £110.917, or for a surface- 
contact system, £119.958. In both cases the sums do not in- 
clude the £11,000 which will have to be paid to the existing 
company. Since the July report, the Council referred back the 
о of taking а poll, in order to ascertain whether a con- 
dition could be inserted in a Light Railway Order to the effect 
that the question of working or leasing the tramways should 
be determined by а poll The Light Railway Commissioners 
have been communicated with, and state they see no objection to 
such a clause. but cannot speak defimtely until thev have seen 
the draft order. ‘The Tramways Committee, therefore, as 
stated above, re-submit the July proposals for the consideration 
of the Council. 
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TENDERS INVITED AND 


ABERTILLERY.—-An inquiry has been held, and adjourned 
for further evidence, into an application to borrow £10,000 for 
ап electrical installation tur the South Ward district. The 
present system of lighting is by oil. 

ANT WERP.—The Municipal Authority of Antwerp invites 
tenders, by November llth, for a 30-ton electric crane for the 
new docks. Copies of the specification may be examined at the 
Commercial Intelligence Branch. of the Board of Trade, 75 
Basinghall Street, London, E.C. 

AUSTRALIA.—The Commercial Intelligence Branch of the 
Board of ‘Trade һауе received trom the Officer in 
Charge of the Australian Commonwealth Offices in Lon- 
don (Captain R.' Muirhead Collins, C.M.G.) copies of 
the tender forms, specifications, &c., relating to the 
tullowing contracts open to tender. Tenders are to be 
delivered to the respective departments before noon on the dates 
given below :—January 8th, 1908: Supply and delivery of one 
common battery switchboard and 3,000 subscribers’ telephones 
to the Postmaster-General's Department at Adelaide. ‘lender 
forms and specifications can be obtained at the Commonwealth 
Otlices in London, 72 Victoria Street, S.W., where also pre- 
liminary deposits on tenders may be made. Copies of the speci- 
fications may be inspected at the Commercial Intelligence Branch 
of the Board of Trade, 73 Basinghall street, Е.С. 

The Board of Trade have received from their correspondent at 
Melbourne (Mr. Max Hirsch) copies of the specification and 
conditions issued in connection with tenders for the supply and 
delivery at Melbourne of 50 telephones (wall sets). Tenders 
are to be delivered to the Deputy Postmaster-General, Mel. 
bourne, by 5 p.m. on December 10th. The specification and con- 
ditions may be inspected by British manufacturers at the Com- 
mercial Intelligence Branch of the Board of Trade, 73 Basing- 
hall Street, London, E.C. Tenders, forms, &c., may be obtained 
at the Australian Commonwealth Oftices in London, 72 Victoria 
Street, S.W., where also preliminary deposits on tenders may be 
aid. 

i BOLTON.- The tramways are to be extended to the Darcy 
Lever Ward, terminating at Lever Bridge. 

BOURNEMOUTH. —'The Corporation propose to 
second electric hft on the West Cliff. 

BIRMINGHAM.- -Tenders are invited by October 12th for 
the supply of 49.000 tons of coal for the Corporation generat- 
ing stations, delivery to take place during the twelve months 
to October, 1908. Particulars from and tenders to the City 
Electrical. Engineer. 

BRISTOL.-—At the adjourned inquiry into the application 
of the Corporation for sanction to borrow £34,600 forthe purpose 
of giving a supply of electrical energy to the Avonmouth district, 
it was stated that the scheme had been unanimously adopted by 
the Corporation. Five schemes had been prepared by Mr. H. 
Faraday Proctor, the city electrical engineer, and the capital 
expenditure of the one adopted was £31.900. Originally it was 
more, but one or two circumstances, such as the varying price 
of copper, and the fact that the Board of Trade had allowed 
the laying of two cables in one trench, had reduced the amount 
to the present figure. The main object of the scheme is a 
supply to the docks, but a consideraule development otherwise 
is looked to. 

CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Otlice. | 

CARDIFF.-- Prices are to be obtained for two new feeder 
panels and one total output panel. 

FRASERBURGH.—The introduction of electric lighting is 
being considered, and a special committee has been appointed to 
obtain expert advice. 

FULBOURN ASYLUM (CAMBS.).—The proposal for an clec- 
tric lighting installation given in our last issue was discussed at 
Е of the visitors on Monday, but no decision was arrived 
at. 

GREAT WESTERN RAILWAY CO. Tenders are invited 
for incandescent electric lamps, electric light carbons and tele- 
graph apparatus. Particulars from Stores Superintendent, Swin- 
don. and tenders to the Secretary by Octoher 22nd. 

GRIMSBY.—The Corporation invite tenders for the supply, 
deliverv, and erection of additional switchboard panels. Parti- 
ewlars from the Rorough Electrical Engineer (fee, one guinea, 
returnable). Tenders by October 21st. 

HULL.—The Electric Light Committee recommend that 
application should be made for sanction. to borrow £351.200. 
which is the estimated amount of the requirements for the next 
three vears. 

LEEDS.—-The proposal of the Tramwavs Committee that 
tramway extensions should be undertaken, involving an expen- 
diture of £42,515. has been passed bv the Cornoration. 

LIMERICK.— Tenders are invited for extensions to the 
switchboard at the electricity works. Particulars from the 
Electrical Engineer, Frederick Street. and tenders to the Town 
Clerk by October 15th. Fee, one guinea (returnable). 
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PROSPECTIVE BUSINESS 


LONDON: Fulham. --Yhe L.C.C. are to be asked to sanction 
a loan of £2,250 for electric lighting purposes. 

Marylebone.— Tenders are invited tor Нате arc lamp carbons 
by October l6th. Particulars from the Electrical Engineer, and 
tenders to the Town Clerk. 

Marylebone.- -With a view to facilitate the testing for faults 
in the distributing network, two additional bus-bars are to be 
added on the neutral panel, together with the extended neutral 
feeder-bars, on No. 1 switchboard at the generating station. 
The work is estimated to cost £125. Two remote control motor- 
operated switches and gear are to be fixed for operating the old 
North Street battery end cell switches. The cost will be £106 
and it is estimated that by the fixing of the switches a saving 
of about £4C0 worth of cable will be effected. 

Stepney.—The Electric Light Committee, in a report on 
Monday, stated that, in connection with a resolution passed in 
July last by the Council authorising the development of the 
Biyth’s Wharf extension scheme, the Borough Engineer and 
the Borough Electrical Engineer and. Manager had submitted and 
explained the general outline plans prepared by them. Subject 
to the usual approval, the committee had decided to invite 
tenders for (1) complete equipment of the steam-raising portion 
of the station plant, including condensing water-pipes, river 
wells, and coal. handling plant, and (2) the complete equipment 
of the electrical generating portion of the station plant, in- 
cluding turbo-generator, high- and low-tension switchgear, and 
converting machinery. The contract will also include the re- 
moval of a portion of the plant already erected at Osborn 
Street and its re-erection at Blyth’s Wharf. The total cost of 
the scheme, as already reported, will be, approximately, £57,000. 
The Borough Electrical Engineer and Manager having brought 
under notice ‘the tact that, inasmuch as it is proposed to adopt 
a 6.000-volt transmission from Blyth's Wharf, and that this is 
a different voltage to that which exists at the Whitechapel 
station, it will be necessary to obtain the consent of the Beard 
of Trade to its adoption, application is to be made to the 
Board of Trade accordingly. 

NEW ZEALAND.-—'l'he Borough Council of Napier invite 
tenders by December 3lst for an electric tramway equipment, 
and lighting and power plant. Particulars from M. N. Bower, 
Town Clerk. 

PORTRUSH.—-The Urban District Council invite tenders for 
complete lighting installation by means of either electricity or 
gas. Specifications have been prepared by Mr. John Woodside, 
Ocean Buildings, Beltast. copies of which can be seen at the 
Осе of Council, Town Hall, Portrush. Tenders to the Town 
Clerk by November 2nd. Tenders, endorsed “ Lighting Tender,” 
and addressed Presiding Chairman, Urban. District Council, 
Portrush. to be lodged at Office of Council, Town Hall. Port- 
rush, rot later than eight o'clock p.m., on Saturday, November 
2nd. 1907. 

SOUTHEND.- Further expenditure upon the 
works to the extent of £20,C00 is contemplated. 

SPAIN.---The Gaceta de Madrid, for September 21st. contains 
a notice that the '* Avuntaniento constitucional de Toro?! invit:s 
tenders, which will be opened simultaneously at the ''Casa con- 
sistorial " of Toro, and at the “Dirección general de Adminis- 
tración,” Madrid, for the el. соле lighting of the town of Toro 
for a period of ten years. A deposit of 700 pesetas (about £25) 
is required. Local representation is necessary. Tenders must 
be sent in before October 29th. 

The same Gaceta announces that an adjudication will take 
place in the ‘Palacio Municipal," Pontevedra, and in the 
“Dirección general de Administración local," at Madiid, for the 
electric lighting of the former town for a period of 20 years 
at the upset price of 20,000 pesetas (about £714) annuallv. The 
deposit is 1.000 pesetas (about £36). Local representation is 
necessarv. ‘Tenders must b^ sent to the Secretaria del Avunta 
miento de Pontevedra by October 28th. 

.TUNBRIDGE WELLS.- The Corporation invite tenders for 
the supply, delivery, and erection of the work in connection with 
the installation of а 500 kw. turbo-alternator. condenser, 
and pipe work in sections :—(v) 500 kw. turbine, (L) 500 kw. 
alternator and exciter, (c) surface condenser, with air and cir- 
culating pumps, (d) pipe work. Specifications, &c., can be ob- 
tained from the Consulting Engineer, Mr. Horace Root, at the 
Electricity Works, ‘Tunbridge Wells. The application must be 
accompanied by a £10 Bank of England note. which will be 
returned on receipt of a bona fide tender. Contractors may 
tender for any section, bnt not for part of same. Tenders to the 
Town Clerk, by November Ist. 1907. 

WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for paper-insulated cables. Specifications, Фе, 
(fee, one guinea, returnable) from the Borough Electrical 
Engineer and Tramway Manager, and tenders to the Chairman 
of the Electricity and Tramways Committee by October 22nd. 

WHITBY.- А combustion recorder is to be purchased for 
the electricity works. 

WREXHAM.--A 50-kw. steam generating set is required by 
the Corporation, Particulars from the Electrical Engineer, and 
tenders to the ‘Town Clerk by October 22nd. 
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TENDERS RECEIVED AND ACCEPTED 


ALDERSHOT.—The tender of Callenders Cable and Con- 
struction Co. for cables, troughings, and insulators at £444 
18s. 9d. has been accepted. 

BECKENHAM.—The following tenders have been accepted :— 
Messrs. Lucy & Co., lead service boxes at 8s. each. Cable 
Accessories Co., H.T. three-way boxes, £4 10s.; H.T. straight- 
through boxes, £2 15s. Messrs. Johnson & Phillips, frames and 
covers, three sizes, 8s. 3d., 6s. 3d., 5s. 3d.; three-way boxes, 
£3; four-way boxes, £3 19s. 3d.; three-way boxes with frames 
and covers, £5 10s. 6d.; four-way boxes with frames and covers, 
£6 6s. 9d.; double disconnecting service boxes, £1 1s.; two- 
wire house-service cut-outs, 7s. 6d. per set. Messrs. Bishop & 
Austin, London, non-disconnecting service boxes, 12s. each. 

BEXHILL.—The following tenders have been accepted: 
Messrs. Babcock & Wilcox, two chain grate stoxers, £485; 
Messrs. Musgrave, engine and fan, £282 10s. 

BRUSSELS.—Messrs. Morrison & Roebuck, of Blackpool, 
have received an order for the electrical installation at the 
Alhambra Theatre of Varieties, Brussels. 


DUNDEE.—tThe Electricity Committee recommend that the 
tender of Messrs. Willans & Robinson, for the generating plant 
at the new Stannergate power station, at £19,200, be accepted. 
Messrs. Babcock & Wilcox's tender of £14,735 for the boilers, 
rztokers. economisers, and coal-handling plant, is also recom- 
mended for acceptance, together with a tender by the same firm 
for the brickwork settings at £2,125. The Committee have 
decided not to recommend any of the tenders for cable, in view 
of the fact that the prices do not sutliciently accord with the 
present price of copper. Alternative tenders are now to be asked 
tor, one including excavation, and the other the supply of cables 
only. The offer of Messrs. Chamberlain & Hookham for a 
suoply of meters at £447 has been accepted. 

EAST HAM.-.-The Town Council have accepted a quotation 
from Callender’s Cable & Construction Co., Ltd., at 
£565 9s. 7d., for the supply of an additional feeder cable, to be 
laid along High Street, south, from Nelson Street to the 
Rancliffe Road. 

HALIFAX.—The tenders of the following firms have been 
accepted. for the supply and delivery of coal required at the 
electricity works during the period ending July 31st, 1908 :— 
Charles Scott, Branch of the Halifax and District Coal Supply 
Association, Ltd., 3,500 tons South Kirby H. M. Pea Slack; 
W. Bromwich & Sons, Halifax, 3,500 tons, South Kirby H. M. 
Pea Slack; Dobb Bros. Branch of the Halifax and District 
Coal Supply Association, Ltd., 1,000 tons, Crigglestone Haigh 
Moor Pea Slack; Joseph Carnelley 1,000 tons, Flockton Slack. 

LONDON: City of London.— The Guardians have accepted 
the quotation of Mr. W. Palmer to maintain the internal tele- 
phones for one year at £10 10s. 

Battersca.—-The two 10 h.p. motors at present in use in the 
Battersea Public Washhouses having been found insufficient, 
the Borough Council communicated with the British Thomson- 
Houston Co., and they agreed to substitute two 20 h.p. motors 
with suitable starters for £196, and to allow £100 for the 
existing motors, the original cost of which was £100 12s. This 
offer has been accepted. 

Marylebone.—The Council have accepted the tender of William 
Cory & Son, Ltd., for the supply of coal for six months, at the 
following prices delivered by barge:—High Hazel double- 
screened nuts, 145. 11d. ; Nuneaton, 14s. 11d. ; Shipley, 14s. 11d. ; 
Griff peas (for limited quantity to be agreed), 155. 54. 

Stepney.—ihe Electricity Committee have received the fol- 
lowing tenders for a coal bunker and conveyor required in 
connection with the marine type boiler at the generating 
station :—Dabeock. & Wilcox, Ltd., £325; W. Badger (pro- 
visionally accepted), £253 10s. ; Richmond & Co., £266; Fulham 
Steel Works Co., Ltd.. £270; Underfeed Stoker Co., Ltd. 
(informal); W. & L. Cole, Ltd., £520. | 

Wooluich.—The Woolwich Borough Council, at a meeting 
held on October 3rd, gave permission to the Sturtevant Engineer- 
ing Co., Ltd., who have a contract for the supply of a motor- 
driven induced draught fan, to sub-let the part of the contract 
relating to the electric motor to the Lancashire Dynamo & 
Motor Co. 

The Boronch Council have received the following tenders for 
building alterations at the Globe Lane Electricity Works in con- 
nection with the installation of three Davey-Paxman boilers :-— 
J. Smith & Sons, £657, time 2} months: Thomas & Edge, £637, 
time 14 months: Borough Engineer, £620. time 3 months; В. E. 
Nightingale, £536, time 6 months; Kirk & Randall, £502. 
time 3 months; W. Neil & Co. (accepted), £485 18s., time 
2 months. 

TYRONE COUNTY HOSPITAL.—The tender of Messrs. A. 
Paterson & Son, Belfast, has been accepted for the electrical 
installation at this hospital. The price of the tender 1s £720, 
which includes building a house for the gas engine, but in the 
event of it being possible to place the engine in a basement, the 
price of the tender will be reduced by £50. 

WEST HAM.—The Corporation have accepted the tender of 
the Vulcan Electric Co., at £19 5s. per annum, for maintaining 


lamps, fans, and motors, and cleaning same, in four con- 
veniences. 

YORK.—The tender of Messrs. Rymer Bros. has been ac- 
cepted for the supply of coal to the electricity department for 
the ensuing twelve months. 


Long Distance Wireless Telegraphy.—7he Tribune corre- 
spondent at Ottawa telegraphs that while testing the receiving 
cones at the Marconi station at Morien, on the Pacific Coast, 
the operators picked up a message from Manila, which is 7,000 
miles distant, announcing the safe arrival there of the United 
States cruiser Philadelphia. 


Physical Society.—The meetings of the Physical Society for 
the 1907-1908 session commence on October 25th at 5 p.m., at 
the Royal College of Science, Imperial Institute Road, South 
Kensington. As usual, the Society will meet on the second and 
fourth Fridays in the month throughout the session. 


— 


Tramway Accidents in the United States.— The Electric Rail- 
way Review of Chicago reports that the Public Service Com- 
mission of New York City has just issued a table which in- 
cludes all accidents from August 4th to August 3151 on transit 
lines within New York City. The general list of accidents is as 
follows :—Persons injured in car collisions, 145; persons in- 
jured in collisions with vehicles, 465; persons struck by cars, 
405; persons injured boarding cars, 641; persons injured alight- 
ing from cars, 1,265; employees injured, 641; derailments, 33: 
Injuries on stairways, 26; other accidents, 1,881; total, 5.500. 


- Of these 159 are classed as serious accidents, in which 42 


people were killed. If these figures are correct they certainly 
constitute a new one month's record, which we trust will con- 
tinue to be held by an American city. 


Rugby Engineering Society.-—The following is the preliminary 
list of meetings and papers for the ensuing session :—October 
17th, lecture on **Steam Turbines, with special reference to the 
Willans-Parsons Type" by Mr. E. R. Briggs (past president): 
November 21st, paper on “Тһе Diesel Engine,” by Mr. A. К. 
Thompson; December 12th, lecture on ‘Textile Electric Driv- 
ing." by Mr. Jno. Shaw; January 16th, paper оп ‘‘ The British 
Locemotive," by Mr. A. W. N. Graeme; February 13th, paper 
on '' Mechanically-propelled Commercial Vehicles, with special 
reference to the Petrol Electric System,” by Mr. Bernard Hopps; 
March 12th, paper on “The Systematic Design of Lines of 
Direct-current Machines, in relation to the use of Commutating 
Poles," by Messrs. H. O. Eurich and F. P. Whitaker. Among 
the visits to works arranged are the following :— October 19th, 
to the Sewage Disposal Works and Electric Transmission Scheme 
of the Birmingham Tame and Rea District Drainage Board; by 
the courtesy of Mr. J. D. Watson, Engineer to the Board, 
November 2nd, to the Acme Spinning Mill: by the courtesy of 
the Acme Spinning Company, Ltd., Pendlebury, Manchester. 
Also to the Stuart Street Generating Station of the Manchester 
Corporation; by the courtesy of Mr. S. L. Pearce, Chief En- 
gineer to the Electricity Committee of the Corporation of Man- 
chester. December 7th, to the Park Royal Generating Station 
and Hammersmith Car Sheds of the Great Western Railway; by 
the courtesy of the Railway Company. February 15%, to the 
Summer Lane Generating Station of the Birmingham Corpora- 
tion; by the courtesy of Mr. R. A. Chattock, City Electrical 
Engineer. 


Imperial Technical College.—An associate of the Royal Col. 
lege of Science writes to The Times pointing out that the dis- 
tribution of medals and prizes of the Roval College of Science 
on ‘Thursday was probably the last occasion when the name 
“ Royal College of Science" will be used. He takes the oppor- 
tunity to relate that, in April, before the publication of the 
draft charter of the Imperial College of Science and Tech- 
nology, two memorials were submitted to the President of the 
Board of Education, in one case signed bv 124 past students 
of the Royal College of Science, and including 97 associates of 
the college, many of whom occupy important positions in the 
world of science or the teaching profession, and in the other 
bv nearlv all the present students of the college, expressing the 
hope that a past student of the Royal College of Science might 
be included among the members of the new governing body 
nominated by the Crown. This suggestion was merely acknow- 
ledged by a private secretary of the President of the Board 
of Education, and was not acted upon. In the absence of such 
a direct representative, therefore, the correspondent of The 
Times states that there is a strong feeling that all the privi- 
leres hitherto granted to associates of the Royal College of 
Science, such as free admission to lectures and libraries, will 
be abolished, together with the name ‘ Roval College of 
Science” and of the associateship of the college. 
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LONDON COUNTY COUNCIL TRAMWAYS 


LONG report has been prepared by the Highways Com- 

mittee of the London County Council, dealing with a 
number of miscellaneous matters relating to the tramway 
system. We give the most important below. 

With regard to the effect of the working of the Greenwich 
generating station upon Greenwich Observatory, the report 
states that, as a result of communications with the Admiralty, 
that body is prepared, so far as it is concerned, to accept the 
conclusions of the Special Committee (ELECTRICAL ENGINEERING, 
Vol. I., page 375). Having had reports from the Council's 
oflicers, the Committee see no reason why the Council should not 
undertake on its part to give effect to the report on the under- 
standing that the whole of the maters dealt with in recom- 
mendations (а), (с), (d), (e) and (f) may be reviewed in the 
light of working at the expiration of two years. With regard 
to recommendation (b) it has been pointed out to the Admiralty 
that the Council is already doing its utmost to comply strictly 
with this recommendation, and that every step is being, and will 
be, taken with the object of securing perfect balance of the 
revolving parts of the plant already ordered for the second 
portion of the station, and an absence of vibration when the 
plant is working, and further, that the same course will be 
adopted with regard to the remainder of the plant, when ob- 
tained, for this portion of the station. The only actual modi- 
fication of the Council's original arrangements which is involved 
at the present time arises on recommendation (d), and is the 
reduction of the height of the two chimneys of the second 

ortion of the station. These were to have been built to a 
height of about 272 feet above ordnance datum, but their erec- 
tion was suspended when they were built to a height of only 
about 204 feet. It is now proposed to arrange for the remain- 
ing work which is necessary to these chimneys to be carried 
out in accordance with the recommendation of the Special Com- 
mittee. The Admiralty has been assured that every endeavour 
will be made to secure that recommendation (e) shall be com- 
plied with. The Committee therefore recommend :— 

(a) That the Council do accept the report of the Special 
Committee appointed to inquire into the working of the 
Council's electricity generating-station at Greenwich in its re- 
lation to the Royal Observatory, as the basis of a working agree- 
ment between the Council and the Admiralty, for a period of 
two years. , 

(б) That the Admiralty be informed of the decision contained 
in the foregoing resolution (a). 

The tender of Messrs. George Munday & Sons for the erec- 
tion of the Tooting substation has been accepted. 

The reconstruction, for electric conduit traction, of the tram: 
ways from Old Street, via City Road and Pentonville Road, to 
King's Cross, and the construction, for the same system of 
traction, of the new tramways from Rosebery Avenue, via St. 
John Street, to a point near St. John's Lane, have been com- 
pleted. The lines have been inspected on behalf of the Board 
of Trade. The Board has forwarded with its consent a copy 
of a report by its inspecting officer, Lieut.-Colonel H. A. Yorke, 
R.E., C.B., stating the speeds which should be observed for 
electric cars used on the tramways. ‘The Board is revising the 
regulations made by it under the London County Tramways 
(Electrical Power) Act, 1900, so as to give effect to Colonel 
Yorke's recommendations as to speed of cars, &c. Pending the 
issue of such revised regulations, the recommendations referred 
to are to be complied with. 

The Committee has communicated with the Board of Trade 
and the several road authorities concerned, with a view to the 
adoption of the overhead trolley system of electric traction on 
the authorised tramways from Beresford Square, via Plum- 
stead Road and High Street, Plumstead, to a point near Wick- 
ham Lane, and the underground conduit system of electric 
traction on the existing tramways from Greenwich Road, via 
South Street and Lewisham Road, to the Obelisk, Lewisham. 
The Board of Trade has intimated its approval, subject to 
certain conditions, of the systems of traction and mode of con- 
struction or reconstruction proposed, and the paving materials 
to be used in the tramway tracks. It has also been necessary 
under the provisions of the London County Council (Tramways 
and Improvements) Act, 1904, to obtain the consent of the 
Admiraltv, as well as of the Woolwich Metropolitan Borough 
Council, to the use of the overhead trolley system of electric 
traction on the tramways from Beresford Square to Wickham 
Lane. and this consent has been given subjétt to certain 
conditions. 

The Council on February 12th, 1907, accepted the offer of 
Hadfield's Steel Foundry Co., Ltd., to supply the special track- 
work required. for the electrification of the tramways (1) from 
Vauxhall to Brixton, along Tooting High Street and Mitcham 
Road, ‘and from Goose Green to Peckham, (2) along Goswell 
Road, Pentonville Road, Gray’s Inn Road, and St. John’s 
Street. and (3) from Greenwich Road to the Obelisk, Lewisham, 
including junctions at Blackheath Road. In the case of each 
of the routes, some of the arrangements have been dependent 
upon negotiations with the several road authorities concerned. 
For these reasons it was undesirable to include specifically in 
the contract the special work for the different places in respect 
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of which no settlement had been arrived at with the local 
authorities, and a sum of £9,500 out of a total of £57,772 had 
therefore to be included in the contract to provide for this 
abe work in the event of satisfactory arrangements being 
made. 

The Council on March 26th, 1907 (p. 766), accepted the tenders, 
amounting in all to £5,956, of Messrs. J. E. Spagnoletti & Co., 
for the manufacture, supply, and delivery of low-tension switch- 
boards for certain new tramways substations north and south 
of the Thames. We now understand that this firm has been 
converted into a limited lability company under the name of 
Spagnoletti, Limited, and it is recommended that the Council 
consent to the assignment to Spagnoletti, Limited, by Messrs. 
J. E. Spagnoletti & Co., of their contracts for the supply of 
switchboards for tramway substations. 

The following tenders have been received during the recess 
for machine tools for the central car depot: (1) Two high- 
speed vertical type boring mills:—Smith & Coventry, Ltd., 
Manchester, £800; Buck & Hickman, Ltd., London, £807 10s. ; 
The German Niles Tool Works, near Berlin, £1,200. (2) One 
high-speed vertical milling machine :—Buck & Hickman, Ltd., 
London, £292 10s.; Smith & Coventry, Ltd., Manchester, £300; 
Н. W. Ward & Co., Birmingham, £405; W. Muir & Co., 
Manchester, £459 10s. 'The Committee have accepted the lowest 
in each case, namely, that of Smith & Coventry, Ltd., amount- 
ing to £800, and that of Buck & Hickman, Ltd., amounting to 
£292 10s. or £1.092 10s. in all. Permission has also been given 
to Buck & Hickman, Ltd., to sub-let the work under their 
contract to Smith & Coventry, Ltd., of Manchester. 


At 'lTuesday's meeting the Committee's proposals for new 
tramways to be promoted in the next session of Parliament 
were discussed. We gave full details of these in our issue for 
August ist, page 165, together with the Finance Committee’s 
report upon the proposed expenditure, amounting in all to 
£251,000, of which 229.000 represents the cost of construc- 
tion and equipment, and the remainder the cost of street 
widenings. Eventually the promotion of all the lines was 
sanctioned, with the exception of Scheme VII., a tramway 
from London Road (near Lordship Lane Station) to the 
Crystal Palace, which was withdrawn by the Committee. The 
reason for this action is the refusal of one of the road 
authorities concerned to give its consent. 

It was decided to make application to Parliament for the 
removal of the restriction which prohibits the use of overhead 
traction on the portion of the authorised tramways from Ham- 
mersmith to Putney. 

In reply to various questions, the Chairman of the Highways 
Committee said that if St. Pancras and Hackney Borough 
Councils would consent to the use of the overhead system, a 
tramway extension might be speedily effected in the Borough 
of St. Pancras, and the existing lines in Mare Street, Hackney, 
might soon be electrified. ' 

The Council agreed to the borrowing by Fulham Borough 
Council of £7,337, the balance of a sum of £14,000 for electric 
lighting purposes. 

The Woolwich Borough Council had applied for sanction to 
borrow £18,282 for electric lighting purposes, and the County 
Council had signified their approval to the extent of £16,394. 
They now, on the recommendation of the Finance Committee, 
agreed to the borrowing of £1,755, but still objected to a sum 
of £133, which was expended upon preliminary work in con- 
nection with a railway siding, which was ultimately abandoned. 

The recommendation with regard to Greenwich Observatory, 
given above, was adopted. 


MISCELLANEOUS CITY NOTES 


ANGLO-AMERICAN TELEGRAPH CO.— Апр interim dividend 
for the quarter ending September 30th, 1907, of 15s. per cent. 
on the ordinary stock, and £1 10s. per cent. on the preferred 
stock, less income tax. 

BRITISH ALUMINIUM CO.—An interim dividend is declared 
of 7 per cent. per annum on the seven per cent. preference shares 
and of / per cent. per annum on the ordinary shares, and the 
directors have authorised the payment of six months' interest at 
9 per cent. per annum on the conversion shares, and at 4 per 
cent. per annum on the funding certificates. 


CALCUTTA TRAMWAYS СО. Ап interim dividend at the 
rate of 7 per cent. per annum for the half-year ended June 
oth has been declared on the ordinary shares. 


DIRECT UNITED STATES CABLE CO.—<An interim divi- 
dend at the rate of 44 per cent. per share per annum, free of 
tax, has been declared for the quarter ended September 30th. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH CO.—A dividend of 2s. 6d. per share has been 
declared for the quarter ending June 30th. 


HOVE ELECTRIC LIGHTING CO.-—The directors have de- 
clared an interim dividend of 8 per cent. per annum for the 
half-vear ended June 30th. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—The price of copper yesterday was 
£63 10s. per ton (last week, £64 10s.). 

CHANGE OF ADDRESS.—The Glacier Anti-Friction Metal 
Co., Ltd., announce that they are removing their offices to the 
new buildings directly opposite their old premises. The regis- 
tered address of the company now is Glacier Building, 1124 
Queen Victoria Street, London, E.C. 

DISSOLUTIONS OF PARTNERSHIPS.—Messrs. W. Mackie, 
E. J. Glyn, and A. R. M. Lockwood, carrying on business as 
electrical engineers at 122 and 124 Golden Lane, London, have 
dissolved partnership. Debts by E. J. Glyn. 

The partnership between W. J. Crawford and E. Draper, 
Mechanical. and Electrical Engineers, Alma Works, Alma 
Street, Sheffield, has been dissolved. Debts by W. J. Crawford. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
Creditors of the Electrical Ore Finding Co. are required to 
send in particulars of their claims before November 19th to 
Mr. J. D. A. Norris, Suffolk House, Laurence Pountney Hill, 
London, E.C. 

In the Court of Bankruptcy, London, last week, before the 
Official Receiver, a meeting of creditors was held in the bank- 
ruptcy of John Dixon Gibbs, of Linden Gardens, Bayswater. 
The statement of affairs showed liabilities amounting to 
£13,990, the assets consisting of commission letters of uncer- 
tain value. The debtor, who is 74 years of age, has been since 
1867 connected with electrical and other undertakings in Eng- 
land, France, and Russia, and attributes his failure to the 
action of the House of Lords in 1890 in declaring a patent of 
his invalid. This patent is the famous No. 4362, of 1882, 
granted to Lucien Gaulard and John Dixon Gibbs for ‘‘a new 
system of distributing electricity for the production of light 
and power,” which, if it had been held valid, would have con- 
stituted a master patent controlling all systems of distribution 
in which single-phase current is transmitted at high pressure to 
transformer sub-stations and thence distributed as low-pressure 
alternating current. Tho patent, however, was contested in 
1889 by Mr. S. Z. de,Ferranti and others, with the result that 
Mr. Justice Kekewich declared the patent invalid, a decision 
subsequently upheld by the Court of Appeal and the House of 
Lords. The meeting in the bankruptcy proceedings above re- 
ferred to was adjourned for three weeks in order that the 
debtor might submit a proposal. 

The Conduit & Insulation Co., Ltd., is to be wound up 
voluntarily. Mr. C. J. March, London, has been appointed 
liquidator. Particulars of claims before November 5th, to Mr. 
C. J. March, at 23 Queen Victoria Street, London, E.C. 

A first and final dividend of 2s. 414. in the £ in the bank- 
ruptey of Messrs. Robson, Robson & Co., electrical engineers, 
Newcastle-on-Tyne, will be paid on July llth at the St. Peter's 
Church Walk, Nottingham. At the same time a first and final 
dividend of 7s. 9d. in the £ will be paid in the bankruptcy of 
G. Robson (separate estate). 


CATALOGUES AND PAMPHLETS RECEIVED 


A NEW PHOTOMETER.—A pamphlet from Elliott Brothers, 
of London and Lewisham, gives particulars of their '' Harrison ”’ 
universal photometer, double standard pattern. it is called a 
universal photometer, because it can be used to measure the 
illumination derived from, or the candle-power of, a lamp of any 
nature under a large variety of conditions, such as: (i) In the 
test room, (il) in an ordinary room, (iii) in the street. It 
is not claimed that this instrument measures with such a degree 
of accuracy as to be of use for standardising standard lamps, 
for the reason that the instrument itself depends for its opera- 
tion on the sub-standard it contains, but for practical purposes, 
in the hands of an intelligent operator, it can be led: upon to 
measure within five per cent. either the illumination derived 
from, or the candle-power of, any Jamp. The degree of illumina- 
tion is considered of first importance, because all forms of 
photometers depend for their action upon the comparison of the 
decrees of illumination of two surfaces. Therefore the instru- 
ment is calibrated in candle-feet, which reading it is only 
necessary to multiply by the distance squared of the photometer 
screen from the lamp under measurement, to reduce it from 
candle-feet to candle-power. The chief novelty of this instru- 
ment lies in the fact that it embodies a flicker disc, somewhat 
of the Whitman pattern, but rotated by a blast of air under the 
control of the operator. The result of this is that not only is 
it suitable for measuring all types of lamps of which the spec- 
trum varies considerably, but also at the same time it is a light, 
portable, and inexpensive instrument, equal in etticiency to the 
clumsy and expensive apparatus so far available for the purpose. 
In order to make the instrument compact and easy to operate, 
the photometer bar and sliding lamp has been iacu by à 
reflecting screen with an angular adjustment; this is moved by 
means of a pointer attached to it, thus the balance can be 
rapidly obtained and the illumination read off direct from the 
scale. The dimensions and weight are such as to make the 
instrument quite portable, and, with the exception of the tripod, 
it is self-contained and always ready for use. 

The double standard pattern has been put on the market in 
order that the instrument may be used not only for ascertaining 


the illumination due to high-power lamps erected in streets and 
large spaces, but also when they are erected in confined spaces 
such as rooms; thus with this apparatus measurements can be 
made under practically every condition. Moreover, it has been 
found that many operators can use the instrument more accur- 
ately when the screens are highly illuminated than when they 
are poorly illuminated, as is generally the case when making 
measurements at the usual distance from a street post. With 
this object in view & second standard lamp and a second scale is 
introduced, the first scale reading from, say, 0°05 to 0'5 candle 
feet and the second scale from 0°5 to 5 candle feet. Thus, when 
measuring a lamp giving from 50 to 100 c.p., the photometer can 
be erected at any convenient distance from about 40 down to 
44 ft. from the lamp, the measurements at any distance from 
40 down to 15 ft. being made with the low c.p. standard, and 
from 15 to 44 ft. with the high c.p. standard. Measurements 
can also be made consecutively with each standard to check 
results. The dimensions are 13 by 9 by 6 in., and the weight 
18 lb. complete with tripod. 

FREQUENCY METERS.-—The Union Electric Co. are issuing 
a new list of the Hartmann Kempf patent vibrating reed reson- 
ance frequency and speed indicating instruments. A number of 
reeds tuned to different frequencies are mounted in a row 
opposite the poles of a magnet excited by the current, whose 
frequency is to be measured, so that the one whose free period 
corresponds to the frequency is set into clearly visible vibration. 
'The instruments are made in the switchboard and portable types. 
A special pattern with two sets of reeds for svnchronisin pur 
poses, a third set of reeds controlled by à magnet excited. rom 
both the bars, and the incoming machine can be added for 
facilitating synchronising. It is to be regretted that, so far 
as can be judged from the illustrations in the catalogue, the 
instruments are calibrated in alternations, and not in complete 
periods, a practice more usual in this country. A series of 
interruptors for using instruments of this class as speed indica- 
tors is also listed. 

ELECTRICAL MACHINERY AND PLANT.—Messrs. Cromp- 
ton & Co., Ltd., have issued a fourth edition of their abbre- 
viated price list of electrical machinery, &с., in pocket-book 
form. The list is attractivelv illustrated, and deals with selec- 
tions of the company's manufactures, including continuous- 
current'otors and dynamos, alternators, induction motors, elec- 
trically-driven pumps. are lamps, projectors, instruments, pyro- 
meters, fans, and switchgear. Some useful tables, memoranda, 
and formule are appended. 


NEW PUBLICATIONS 


Journal of the Institution of Electrical Engineers, September. 
(London: E. & F. N. 5pon.) 5s. 

“Science Abstracts." September. Section A.: Physics; Sec- 
tion D. : Electrical Engineering. (London: E. & F. N. Spon, 
Ltd.) 1s. 6d. each. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. John Shaw, who heretofore has combined the duties of 
textile expert to the British Thomson-Houston Co., Ltd., with 
those of the manager ot their Manchester office, has been ap- 
pointed Mill Engineer of the Power and Mining Department ot 
the British Thomson-Houston Co., Ltd., owing to the rapid and 
extensive devclopment of their textile business, which has neces- 
sitated the organisation of a special staff for dealing with the 
same. Mr. Shaw’s headquarters will continue to be at the Man- 
chester oftice of the Company, although his duties will extend 
to the whole of the United Kingdom. Mr. W. J. Cusack, of the 
head otlice staff, has been appointed manager of the Manchester 
office, vice Mr. Shaw. Both appointments date from October 
1st. 

An application by Mr. E. Cross, Electrical Engineer and 
Tramways Manager to the Rotherham Corporation, for an 
increase of salary, was discussed at the last meeting of the 
Council. А proposal for gradual increments from the present 


' salary of £350 per annum up to £500 was lost, and a £50 increase 


granted. 

At a meeting of the Accrington Town Council on Monday it was 
announced that over 400 applications had been received for three 
vacancies as shift engineers at the local electricity works. "The 
three appointed were :— Frederick. С. Whitehead, of Keighley; 
John Scott, of Stockport; and E. G. Hodgkinson, of Larbert, 
N.B. 

Alderman Larard, Mayor of Hull on two occasions, and who 
was the leading spirit in the introduction of electric. tramways 
in Hull, and who has been connected with municipal work there 
continuously for 30 years, has been presented with a life-size 
portrait of himself. Mrs. Larard was, at the same time, pre- 
sented with a diamond necklet and a service of silver. £1,000 
was subscribed for the testimonial. 


Е SITUATION WANTED. 


sc. (Engineering), London Honours, desires engage- 
Е Ге ment. Two years College: three years Shops, Testing 
Department, Drawing Осе —159, ELECTRICAL ENGINEERING, 
203, Temple Chambers, London. (199) 
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SUMMARY 


A REPORT by the Highways Committee of the London 
County Council upon the tramway accounts for the year 
ended March 31st, 1907, shows that, after providing 
for all charges, but not for depreciation, there is a net 
balance upon the whole undertaking of £9,673 15s. 
The amount brought forward from last accounts was 
£31,249 бв. 114., thus making a total surplus revenue 
of £40.023 1s. lld.. out of which £35,000 has been 
transferred to the renewals reserve fund, the balance 
being carried forward. The total of the tramways 
renewals reserve fund now stands at £141,855 1s. 3d. 
On the working of the southern tramways during the 
усаг there was a surplus of £98,259 after paving interest 
and sinking fund charges. This would have been suft- 
cient to set aside £63,470 for renewals, on the basis of 
Id. а car-mile run, and to carry forward a balance of 
£29,789. This surplus, however, is very nearly ab- 
sorbed by the loss on working the northern tramways 
during reconstruction, The total number of passengers 
carried amounted to 314.227.090, and the number of 
car-miles run to 30,130,207. The total number of units 
generated at the en һ generating station during 
the period between the opening on Мау, 26th, 1906, and 
Mareh 31st, 1907, was 24.009.345, the cost being 
U'6760d. per unit. (Page 590.) 

Мазок O` Meara, Engineer-in-Chief to the General 
Post Office, delivered an address upon the training of 
Telegraph Engineers before the Post Office Institution 
of Electrical Engineers on Monday evening last. In the 
course of his remarks Major O'Meara laid stress upon 
the value of the personal equation in the make-up of an 
engineer, and in particular the power of an individual to 
solve the personal equations of his subordinates. Com- 
mercial aptitude ranked second, in his opinion, and he 
emphasised the importance of a training in commercial 
subjects, such as accounting, Patent law. the law of 
contract, &e. Finally, the value of a study of current 
sociology was touched upon, together with the nee eSSILY 
for constantly maintaining the attitude of a student 
towards all progress. (Pave 591.) 

Тнк annual railway returns of the Board of Trade 
for 1906 give some interesting statisties of the electrie 
railways of the United Kingdom. — Excluding the elec- 
trie lines of the Lancashire and Yorkshire and North 
Eastern. Companies (for which separate details are not 
given), the number of passengers carried was 
207,826.481, or nearly 25 per cent. of the total number 
of passengers carried on all the railways in the King- 
dom. The total quantity of electrical energy. used for 
all purposes (including the L. & Y. and NUE. Rlvs.) 
was 150,581.40] units. compared with 100.977.467 units 
in 1905. (Page 592.) 

AT a meeting of representatives of the Society of 
Power Company Officials at Leeds, in conjunction with 
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the electrical engineers of some of the chief municipal 
authorities in the West Riding of Yorkshire, a number 
of resolutions were passed protesting against the draft 
regulations issued by the Home Office. They point 
out that two sets of regulations should not apply to 
the same premises, and protest against any new regula- 
tions that are not on the lines of the Board of Trade 
regulations; they contend that there should be a right 
of appeal from the decision of the local inspector, and 
further that a reasonable time should be allowed for 
existing work, and work in progress, to be altered. De- 
tailed “objec tions to two-thirds of the regulations were 
framed. The Dundee Electricity Committee have 

drawn up strongly-worded objections to the draft re- 
culations. (Page 994.) 


Reviews of the following books are published in this 
Issue: '' A Treatise on Hydraulics, by Prof. W. C. 
Unwin; '' The Engineering Index Annual for 1906.” 
(Page 595.) 

À LETTER from the Adams Manufacturing Co. points 
out that certain features recently described as improve: 
ments have been present in their motor starters for 
some time. (Page 595.) 


THE equipment of the photometric department of the 
American Bureau of Standards at Washington for deal- 
ing with incandeseent lamps is very complete. The prin- 
cipal pieces of apparatus are a standard photometer, & 
Matthews integrating photometer, a commercial photo- 
meter, and spectro-photometer, together with various 
auxiliary apparatus. No primary lamp standard has as 
yet been adopted, but a unit bearing a definite ratio 
to the Reichsanstalt standard is maintained by means 
of secondary incandescent lamp standards. (Page 596.) 

А CLOCKWORK mechanism for feeding the negative 
electrode of projector lamps is the subject of a new 
patent taken out by Gebrüder Siemens & Co., of Char- 


lottenburg. The positive electrode is moved and con- 
trolled by electro-magnetic devices in the usual 
manner. (Page 597.) 


Іх electrochemical practice, especially in the labora- 
tory, one often feels the necessity of an automatic 
current regulator. Under ‘* Electrochemistry and 
Electrometallurgy " aun apparatus devised by О. 
SacHUR is described. The principle is based upon 
regulation of а mercury manometer, the manometer 
is caused to work by the pressure produced by pass- 
ing the gas evolved from a conlometer, placed in series 
with the experiment, through a capillary tube. M. O. 
ScHooP finds that the autogeneous welding of alumi- 
nium can be more readily carried out when the parts 
to be welded are first brushed over with an alkali 
chloride. (Page 598.) 

Uxpzn “* Electrical Science ’’ appears a note on recent 
measurements of the life of the radium emanation, and 
also a note on the family tree of radium. (Page 598.) 

A party of English engineers took part in a Con- 
tinental trip, organised by Mr. LEoNARb ANDREWS, last 
week, the primary object of which was to inspect ex- 
amples of large gas engine installations at work. 
Amongst the engines inspected were three 1,650 h.p 
engines running on blast furnace gas at a French Steel 
works, and driving alternators in parallel, a 1,300 h.p. 
engine running on coke oven gas at a German Govern- 
ment mine, where three more of the same size ure in 
course of erection, and a further 3,000 h.p. engine is 
to be put down, and a pair of 2,200 h.p. engines, driving 
continuous-current generators, and working on blast 
furnace gas, at a large iron and steel works, in addi- 
tion to some smaller sets and gas-driven blowing en- 
wines. The works of Messrs. Ehrhardt & Schnee at 
Saarbrücken, and of the Felten-Guilleaume-Lahmeyer- 
Werke Co. at Frankfurt, were visited, and the oppor- 
tunity was taken to visit the electrical main shaft 
winding-plant at the Matthias Stinnes mine. A full 
account of the tour by our special correspondent. who 


accompanied the party, appears in this issue. 
599.) 

THE continuation of Mr. H. К. Spryer’s article on 
“ The Electrical Equipment of the Mansfeld Copper 
Mines ”’ describes in somme detail the complete electrical 
equipment at one of the most important pits where 
electrical main shaft winding is in use. Curves of 
costs of working are given, showing a considerable ad- 
vantage for electrical working as compared with the 
steam winding carried out under identical conditions 
in some of the same company’s other pits. The prin- 
cipal features of the plant at another pit are also de- 
scribed. Power is obtained partly from the gas engine 
station, using’ waste gas from the copper smelting 
furnaces, described in our last issue, and partly from 
a steam-driven station. (Page 609.) 

Orr fourth notice of the exhibits at the Engineering 
and Machinery Exhibition (Olympia, London) is pub- 
lished this week. Forty-four stands are dealt with, 
many of which exhibit machine tools and engineering 
accessories of value to electrical engineers. (Page 
611.) 

AMONG the new patents published last Thursday 
by the Patent Office is à specification by FERRANTI, 
dealing with the design of electrice furnaces for the fixa- 
tion of atmospheric nitrogen. The Бїтїн THOMSON- 
Носѕтох Co. is the author of a specification which de- 
scribes a system of operation for remote contro! 
switches, and also a specification which covers a pro- 
tective device to give warning in the event of the oil 
level in transformer cases falling below a critical level. 
A patent taken out by EVERETT & EpDGCUMBE illus- 
trates a combination speed and distance indicator for 
wheeled vehicles, while CLARKE, CHAPMAN & Co. AND 
Moxey are the patentees of a motor-operated feed 
mechanism for projector are lamps. J. P. Garrois, of 
Paris, discloses a dash-pot system for ordinary differ- 
ential are. lamps, and a specification by GEBRUDER 
SIEMENS & Co., printed in full on page 597, gives de- 
tails of a elockwork feed mechanism for the “negative 
electrode of search lamps. Among those patents which 
expire during the current week is one by CasTNER, re- 
lative to a process for the preparation of carbon elec- 
trodes for electrolytic purposes. (Page 618.) 

A NUMBER of uses for a 3-way switch made by Messrs. 
A. P. Lundberg & Sons are illustrated. (Page 624.) 


Ат the annual meeting of the British Thomson- 
Houston Co. last week, the poor result of last year’s 
working was attributed to the increased price of raw 
materials and a continuance of severe competition. 
These two causes were also advanced at the half-yearly 
mecting of Messrs. Willans & Robinson, who, however, 
are able to declare dividends upon both classes of stock. 
At the first annual meeting of the Cleveland & Durham 
Electric Power Ltd., it was stated that whereas in Julv. 
1906, the business in hand was only 1,000 h.p., it now 
amounts to 12,000 h.p., and yet only the fringe of the 
company’s business had been touched. Calculations 
went to show that the total requirements in the com- 
pany's area reached about 225,000 h.p. (Page 624.) 

LocaL Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, Appoint- 
ments, Personal, and other notes, will be found on 
pages 619 to 626. 


(Page 


THE Board of Trade railway returns for the wear 
ended December 31st, 1906, just published. contain 
some figures relating to electric railways, which are 
highly instructive, indicating the very important part 
now taken by electric traction in the suburban trathe 
of great cities. The railways included in the tables 
published elsewhere are, with one exception, engaged 
in such trafic; the exception is the Blackpool and 
Fleetwood line, which has mainly a pleasure tratie. 
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It is, further, somewhat remarkable that only three 
cities are served by the remainder, London, Liver- 
pool, and Newcastle, and: that the London electric rail- 
ways carried about 250,000,000 passengers, although 
one of them was at work for only a few days, and 
the returns for another cover less than ten months. 
The contemplation of huge figures is apt, however, to 
divert critical analysis, and we feel bound to point out. 
therefore, that this large number represents only 50 
journeys per head of the population served, and is 
a good deal below the number carried by the L.C.C. 
tramways for the year ending March 31st last. These 
figures give a faint notion of the London trafhe problem, 
and when it is remembered that the omnibus service 
has been vastly increased in capacity by the consider- 
able adoption of motor-buses, the first idea would be 
that surely London is now sufficiently provided with 
means of locomotion, and the streets greatly relieved 
by the underground journeys of so many millions. 
How far this is from the truth a ride along the main 
thoroughfares, or an hour's watching at the intersect- 
ing ''eireuses "" will soon show. Urban trafhe grows 
with the facilities offered, and this is truer of London 
than most towns, because of the wide intervals between 
the business and the residential districts. As the re- 
turns show the utility of the most important applica- 
tion of electrical science to the public service, we are 
bound to congratulate the profession and industry upon 
the achievements indicated. We may point out that 
the growth of energy consumed, from 100 million to 
nearly 160 million units in the year, puts electric trac- 
tion in the front place as the customer for electric power 
and electrical plant, in this country, having regard, of 
course, to the comparatively small fraction of the popu- 
lation served by the railways named. If the tramways 
are added, we believe that traction is absolutely in front 
of lighting. and, of course, much in advance of factory 
power supply. The question of financial results to the 
shareholders has an interest of another kind, which 
want of space prevents our discussing here, but it is 
clear that so great a publie utility cannot be allowed to 
fail on financial grounds. Means must perforce be 
found to do justice to the honest investors who have 
provided the service, without injury to the community 
which profits by it. 
OO TEN 

Ink development of the large gas engine for the 
profitable utilisation of blast furnace and coke oven 
gases for power purposes, has been much more rapid in 
Germany and Belgium than in this country. It is true 
that a few installations of moderate size are running 
here, and running well, but it is at present necessary 
to journey to the Continent to see the finest and largest 
examples of the gas engine. On another page we give 
an account of a trip with this object in view, organised 
by Mr. LEONARD ANDREWS, and undertaken by a num- 
ber of English engineers and others interested in power 
supply last week. It has been suggested that under 
the excellent conditions prevailing in England, where 
we have, as a rule, the iron ore and coal occurring in 
the same districts, the incentive to refinements of eco- 
nomy necessitated in the German centres of the coal 
and iron trades by the greater distance apart of the 
sources of fuel and raw material may have been want- 
ing, and that this, combined with our innate eonserva- 
tism, may to some extent aecount for the greater pro- 


gress that has been made abroad. But, be this as it 


may, vast capital sums are being expended on the Con- 
tinent on large gas engine plant in order to obtain the 
benefit of the increased economies available. It is not 
too much to say that it is only electrical methods of 
transmission of power which have enabled these econo- 
mies to be taken advantage of to the full. Although 
blast furnace gas may be employed without the inter- 
vention of electrie generator and motor in large blowing 
engines, there is far more available than this application 
alone requires; in fact, not only has it been possible in 
some cases to supply all the lighting and power required 
in an iron and steel works from the gas-driven electric 
power-house, but there has been enough gas over to 
enable power to be generated, in addition, for sale to 
neighbouring industries. Large as the capital cost of 
these engines is in their present form, as compared 
with steam generating sets, we must not forget that 
the whole cost of boilers, condensing plant, &c., is 
avoided, so that the comparison is more favourable 
than would appear at first sight. The problem is, 
moreover, entirely different to that of steam engines 
versus gas engine, for ordinary central station work; 
in the case we are now considering the gas fuel is 
a waste bye-product of the manufacture carried on at 
the works, while in an ordinary public supply station 
the fuel has to be bought. 16 is unfortunate that there 
is a tendency amongst engineers in this country to 
regard large gas engines as still in the experimental 
stave, and this impression has perhaps been deepened 
by the recent non-success of the large gas engine plant 
in Johannesburg, but we eannot help thinking that the 
sight of the engines inspeeted last week, and the records 
of the long periods of continuous running of which they 
are capable, must have helped to dispel any such notion 
that may have existed in the minds of those who took 
part in the trip. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, OCTOBER 17th. 
Rugby Engineering Society. 
7.30 p.m. Ordinary Meeting, when Mr. E. R. Briggs will 
eliver a lecture on turbines, with special reference to the 
Willans-Parsons type. : 


FRIDAY, OCTOBER 18th. 


Junior Institution of Engineers. 


7 p.m. Annual General Meeting at the Westminster Palace 
Hotel. This will be followed by a Meeting of the Bene- 
volent Fund. 


Institution of Mechanical Engineers. 


8 p.m. First Monthly General Meeting of the Session. 
Paper to be read :—''On the Indicated Power and 
Mechanical Efficiency of the Gas Engine," by Prof. Ber- 
tram Hopkinson. 


THURSDAY, OCTOBER 24th. 


Institution of Electrical Engineers: Leeds Local Section. 


8 p.m. Meeting at the University, when Mr. G. D. Aspinall 
Barr will deliver his Inaugural Address. 


FRIDAY, OCTOBER 25th. 
| Physical Soctety. - 
5 p.m. Meeting at the Royal College of Science, Imperial 
Institute Road, South Kensington. 
Junior Institution of Engineers, 

7 p.m. Visit to the Model Engineer Exhibition at the Royal 
Horticultural Hall, Vincent. *quare, Westminster. 
SATURDAY, OCTOBER 26th. 

Junior Institution of Engineers. 
Visit to the Blackfriars Bridge Widening Works. 


c 2 


2.30 p.m. 
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LONDON COUNTY COUNCIL TRAMWAYS 


REPORT has been prepared by the Highways Committee 
Act the London County Council relative to the accounts of 
the Tramways Department for the year ended March 51st, 1907, 
which have now been completed, together with the annual report 
of the chief officer of tramways on the working of the under- 
taking. 

The report states that the Council’s tramways system on 
March 31st, 1907, extended over a total length of 1163 street 
miles, all of which is worked by the Council with the excep- 
tion of a short length of à mile in Archway Road, Highgate, 
which is worked by the Metropolitan Electric Tramways, Ltd. 
The accounts are divided into two main heads, namely, (1) 
electric traction, and (2) horse traction ; and the division between 
the southern system, the northern system, and the general 
account, hitherto adopted, has been discontinued. 

The capital expenditure on the undertaking up to March 31st, 
1907, amounted to £6,946,310 11s., of which £2,064,621 4s. 5d. 
represents expenditure during the year 1906-7. 

The total debt repaid up to the same date amounted to 
£603,175 7s. 9d. out of revenue, and 209.573 5s. 7d. from 
the proceeds of sales of horses and old materials, &c. The debt 
outstanding on March 3ist, 1907, was £6,133,563 175. 9d., 
or, deducting £24,658 for the  valué of surplus land, 
£6,108,905 17s. 8d. 

The total receipts from the undertaking during the year and 
the working expenses were as follows :— 


Horse traction. Total. 
£585,345 7 9 £1,414,603 18 2 


Electric traction. 
Total receipts £829,258 10 5 
Working ex- 
peuses  ... 478,418 11 0 


— M 


596,097 15 4 1,075,116 6 4 


Surplus on 
working .. £350,839 19 5 £11,352 7 7 


(Deficiency.) 


£339,487 11 10 


The undermentioned charges have to be set against the surplus 
on working, namely :— 


Debt charges £324,656 10 2 


Income tax (after creditin 

£8,575 1s. 7d. for tax retaine 
from interest on debt) ; ded 1,424 18 5 
Interest on purchase money .... ee 5,275 18 1 
Parliamentary expenses he. 4,780 6 5 
Deficiency on Drake-buildings ... 74 1 1 
354,211 14 2 

Lesa—Net inte-est on cash 

balances, &c. 4,397 17 4 
329,813 16 10 
Leaving a net balance of ... £9,673 15 0 


The balance brought forward on the appropriation account on 
April 1st, 1906, was £31,249 6s. 114., and the surplus revenue 
balance of £9,673 15s. for the year 1906-7 increased this amount 
on March 31st, 1907, to £40,925 1s. 114. Out of this sum 
£35,000 has been transferred to the renewals reserve fund, and 
the balance of £5,925 1з. 114. is being carried forward in the 
accounts for the current year. 

The total of the tramwavs renewals reserve fund at the begin- 
ning of the year was £103.683 14s. 7d. The fund has been 
credited during the year with dividends and interest and with 
the sum of £535,000 above referred to, and amounted on March 
ólst, 1907, to £141,855 15. 3d. The fund was not drawn upon 
during the year. 

On the working of the southern tramways during the year 
there was a surplus of £95,259 after paying interest and sinking 
fund charges. This would have been suticient to set aside 
565,470 for renewals, on the basis of 14. a car-mile run, and 
to carry forward a balance of £29,789. This surplus is very 
nearly absorbed by the loss on working the northern tramways 
during reconstruction, but the figures indicate that the results 
of working electric tramways show a surplus which will con- 
siderably increase as the various horse lines are electrified. 

The total operating expenses for electric traction were 
£478,418 lls.. including £6,053 6s. €d. for special charges, or 
706d. а car-mile run, as compared with 804d. a car-nuile in 
1905-6. "The total expenditure in connection with horse traction 
amounted to £596,697 15s. 4d.. ог 10°33d. a car-mile run. Con- 


siderable loss was sustained during the reconstruction of horse - 


lines for electric traction, as not only were some of the routes 
entirely closed, but sections of other routes had to be closed, 
and so disorganised the whole trafic on important through 
routes. 

The following further facts are also given in the report :— 
The system on April 1st, 1906, included about 505 miles of 
electric tramways, and during the vear a further length of about 
285 miles was opened, making a total of about 59 miles. Among 
the most important limes opened during the vear are the new 
tramways across Westminster Bridge and along the Victoria 
Embankment, and the reconstructed tramway routes. from 
Bloomsbury to Poplar and from Shoreditch to Stamford Hill. 


The total number of passengers carried and the car-miles run 
during the year were as follows :— 


Electric Horse 
traction. traction, Total. 
Number of passengers 183,062,063 131,165,027 314, 227,090 
Nuinber of car-miles 
run "16,267,579 13,862,718 30,130,297 


Of the total number of passengers, 20:12 per cent. were carried 
at id. fares, 62:29 per cent. at ld., 878 per cent. at ld., 622 
per cent. at 2d., 1:38 per cent. at 2d., 1'08 per cent. at 54., 
U'09 per cent. at 34d., and 004 per cent. at 4d. The average 
fare per passenger was l'05d. as compared with O0'99d. in 
1905-6. In considering the above percentages, it should be borne 
in mind that haltpenny fares were not introduced on the northern 
tramways until February, 1907, and that 33d. and 4d. fares 
are only in operation on certain routes on the southern tramways. 
on which, however, the percentage of passengers at these fares 
represents a fair proportion of the whole. 

The total number of units generated up to March 51st, 1907. 
at the Greenwich generating station since its opening on May 
26th, 1906, was 25.009,345, and the cost amounted to about 
0:676d. per unit, including interest and sinking fund charges. 

The Finance Committee have prepared the following repor: 
upon the Tramway Accounts, oat points out that the surplus 
on working for the vear amounted to £559,488, or £49,912 less 
than the estimate prepared at the beginning of the year, and 
the Committee is informed that this is accounted for mainly 
by the delay in starting the working under electric traction of 
the lines reconstructed during the year. The interest and sink- 
ing fund charges met out of the surplus on working amounted to 
£524,657, and these and the other charges against that surplus 
reduce the surplus balance for the year to £9,674. 

The traflic receipts from electrical working averaged 11°95d. 
a car-mile, and the total receipts, including advertisements, &c.. 
1223d. a car-mile, as compared with 12574. in 1905-6. The 
average fare per passenger was 1°05d. as compared with 099d. 
in 1905-6. Expenses per car-mile, including 1574. for power 
worked out to 706d, or. including debt charges for power 
(0°69d.), to 7°75d. In 1905-6 the expenses were 8'04d. a car-mile. 
including 279d. for power. The opening of the Council's Green- 
wich generating station accounted for the reduced cost of power, 
and a further reduction is anticipated in 1907.8, when th: 
station is more fully utilised, thus enabling temporary supplies 
to be discontinued. Traftic expenses per car-mile remained prac- 
tically stationary, but the cost of repairs increased from 17114. 
to 1:29d., and general expenses from 0'60d. to O'8ld. From the 
above figures it will be seen that the estimate of receipts, viz., 
ls. a car-mile, adopted, for the purpose of calculating the prob- 
able financial results of new tramway schemes, appears to be 
justified. The estimate of 7d. a car-mile adopted for working 
expenses of new schemes is 0°75d. less than the actual figure 
during 1906.7, but this figure should be substantially reduced 
as the Greenwich generating station comes into fuller use. The 
estimate of 7d. a car-mile 1s based on the power being wholly 
supplied from the Greenwich generating station. 

The earnings of the horse tramways averaged 9:83d. per car- 
mile, or, adding sundry receipts, 10°13d. per car-mile, апа the 
working expenses were 10'53d. These figures appear to point 
to the desirability, from a financial point of view, of the early 
reconstruction of the remaining horse lines for electric traction. 

The renewals reserve fund has been increased during the 
vear by £3,171 received from interest on investments and on the 
cash balance, and a sum of £35.000 has been transferred to the 
fund as on March 51st, 1907. The fund was not drawn upon 
during the year, and, including the £35,000 just mentioned. 
amounted at the end of the year to £141,855. On March Slst. 
1907, £85.908 16s. 2d. of this amount was invested in 5 per cent. 
London County Consolidated Stock. Since that date тһе 
Council has invested a further sum of £20,000 in 54 per cent 
London County Consolidated Stock. As it appears desirable that 
a further sum of £20,000 might be invested, arranzements are 
heing made for an investment of that amount in the Nationa! 
War Loan. 

It is obvious that the results of 1906-7 have been adversely 
affected to a large extent by the work of reconstructing the 
northern lines which was preceeding throughout the vear, but 
there is every indication that when these lines are worked by 
electric. traction satisfactory results may be expected. 

The question of the provision which should be made for future 
renewals when the period of reconstruction is over. and electrical 
working has become generally established. is engaging atten- 
tion, and the Finance Committee state that it is in conference 
with the Highways Committee upon the subject. 


Light Railways Act, 1896.— The Board of Trade have wmn- 
firmed the Llandudno and Colwyn Bay Light Railway (E .xten- 
sion and Amendment) Order 1907, authorising the construction 
of light railways in the urban district of Colwyn Pay and 
Colwyn, in the county of Denbigh, in extension of the licht 
railways authorised by the Llandudno and Colwyn Bay Light 
Railway Order, 1898. and amending the said Order, and the 
Llandudno and Colwyn Bay Light Railway (Deviation and 
Amendment) Order. 1903. 
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THE TRAINING OF TELEGRAPH ENGINEERS 


A T a meeting of the Post Oflice Institution of Electrical 
4 X Engineers, held at St. Bride’s Institute on Monday evening, 
Major W. A. J. O'Meara, C.M.G., the President, delivered 
the inaugural address. After referring to the retirement of Sir 
John Gavey, C.B., from the position of Engineer-in-Chief to 
the Post Oflice, Major O'Meara said :— 


No subject, probably, has been more discussed in en- 
gineering circles within recent times than that relating to 
the technical education of engineers and artisans. Money 
can purchase the best material, but to employ it to the 
greatest advantage requires that we shall have at our com- 
mand well-educated officers to direct highly-trained work- 
men. I think we are all ready to admit that in our pro- 
fession technical education cannot consist of learning by rote 
something in the nature of a series of prescriptions, one or other 
of which will later prove to be the solution of each of the 
various problems which may be handed over to us in the course 
of our careers. To quote Pope :— 


“Tis education forms the common mind, - 
Just as the twig is bent, the tree’s inclined." 


These lines apply as truly to professional as to general educa- 
tion. Engineering already covers a very wide field, and every 
day the portion dealt with by the telegraph engineer is becoming 
greater. It is not to be expected that individual oflicers can 
possess expert knowledge of all branches of engineering touched 
by their work, but it is essential that one and all shall possess 
a thorough knowledge of the fundamental principles and laws on 
which engineering science is based. And the minds of our 
engineers should be so moulded by their professional education 
and training that, in later years, no matter what the nature of 
the task presented to them for execution, they should be able to 
pick out intuitively the principal features of the problem, and 
if any of these are new to them they should be in a position to 
obtain, by a process of accurate reasoning, a solution of these 
novel aspects. 

Success does not depend entirely on book learning, important 
though this is. Jf I were asked what is required for success, I 
would unhesitatingly reply that, according to my own experi- 
ence, the following is the order of importance of the qualifica- 
tions which make for success :— 


(a) Personal equation. 

(b) Commercial aptitude, or its equivalent administrative 
ability. 

(c) Quality and extent of professional knowledge. 

Many elements go to make up thé personal equation of an 
individual. То enumerate but а few of the important ones, I 
would mention: initiative, mental capacity, industry, trust- 
worthiness, resourcefulness, tact, judgment, perseverance, 
loyalty, and good address. Some of these qualities are, no 
doubt. a gift of nature; but, believe me, when they are not so 
provided they can often be acquired, to some extent, by culti- 
vation. ‘There is one element in the personal equation which I 
have not mentioned so far, but a reference to which I ought not 
to omit. I have in nwnd the power of an individual to solve 
the personal equations of his subordinates. This instinct is 
certainly required, in some degree, by all officers in responsible 
position; and, in the higher ranks, the possession of it is 
absolutely indispensable. I would commend to your notice an 
address given by Mr. J. Hayford in America, entitled, ** Why 
not teach about men, the most important and difficult tool an 
engineer uses?" He most truly remarks, “А correct judgment 
of men is more difficult to attain, but is also more important 
than a correct judgment of materials.” 

The second of the main considerations mentioned by me was 
conimercial aptitude. This qualification requires in its possessor 
the power to control the organisation under him in a manner 
to ensure that all the resources of men and material at his 
command are emploved in turning out work of high efficiency 
at the most reasonable cost. To achieve this end, waste in all 
its forms must be checked, and running costs must be strictly 
controlled. It is alone by attention to these matters that some 
return on the capital expended can be looked for, and an under- 
taking made a commercial success. Economy claims our atten- 
tion no less to-day than in former times, but our organisation 
has nuw become vast, and we are further charged with the duty 
of providing particular services to meet the requirements of 
individuals, some of whom naturally have fancies of their own. 
These factors cannot fail to render a very close check on expen- 
diture increasingly difficult, and it has therefore become in- 


finitely more important that officers of even very junior rank 
should pay a closer attention to those matters. ‘That is to say, 
we must look for the development of commercial ability at an 
earlier period in the careers of our otlicers now than was 
formerly the case. 

The position in which I have placed the third of the main 
considerations affecting success must not be taken to imply that 
I deprecate the value of knowledge. 

It is pretty clear that one can never afford to cease one's 
studies. Experience has taught me that there is no short cut to 
knowledge. The advance in engineering continues steadily and 
rapidly, and the real difficulty which exists is that connected 
with the apportionment of a student's time, so that it shall be 
devoted in a satisfactory proportion to each of the various sub- 
jects affecting his profession. It is, I must confess, somewhat 
difficult to decide on the subjects which should be included in 
the professional education of our officers. Hitherto, the en- 
gineering schools of this country have not provided a complete 
course of instruction for students desiring to adopt the career 
of a telegraph and telephone engineer. | 

The Indian Government for many years has provided а special 
course of instruction at the Royal Indian Engineering College, 
Cooper's Hill, for the engineers required in the Indian Tele- 
graph Service, and the French and German Governments have 
met their own requirements by providing special courses of 
instruction for those officers already in their services, who are 
intended to fil the superior engineering appointments in the 
telegraph departments of these countries. Lastly, many of the 
engineering schools in America have also, in recent years, pro- 
vided instruction of a specialised character for those of their 
students who wish to follow the career of a telephone engineer. 

There are many in the audience before me who, I feel sure, 
wish to become engineers in our own telegraph service, and 1 
can give no better advice to them than that they should examine 
the courses of instruction planned by the Indian, the French, 
and the German Governments, and those of the American 
engineering colleges referred to. They will be wise then to 
arrange their own studies so as to include the subjects of the 
curricula mentioned. It will be found that, in addition to such 
subjects as telegraphy, telephony, construction of aerial and 
underground networks, building construction and steam engines, 
the subjects of administration, finance, political and social 
economy also form part of practically all the courses referred to 
by me. The importance of including subjects of a commercial 
as apart from a purely engineering character in the education of 
an engineer is, I am glad to find, now becoming very generally 
recognised, and I would call your attention to the following 
reference to this matter in an address given in America by 
President Humphreys, of the Stevens Institute, whose words 
were :— 

“I contend that every engineer student should have some in- 
struction in the principles of accounting, in depreciation, business 
law, patent law, banking, specification, and even sociology. 
And, in connection with the business side of their training, they 
should be made to see the importance of the correct use of 
language.” 

I feel that it is quite possible that there may be a few among 
the younger members of the Institution who will be wondering 
what value some of these subjects may have for them. For 
instance, as regards the principles of accounting, the argument 
may be advanced that we are employed in a Government depart- 
ment, that Parliament votes supplies which we have to spend on 
works decided upon by the Postmaster-General. Further, that 
our accounts have to be prepared in a particular way, so as to 
meet the regulations framed by the Lords of the Treasury. 
Now, I feel that it is for the very reason that our accounts are 
prepared in a special way that a knowledge of the principles 
of commercial accounting is particularly valuable to our ofħcers. 
Let me explain why. In connection with our telephone system 
we provide individual services, and naturally those availing 
themselves of such services are called upon to pay the full cost 
of the same to the department. The method in which our 
expenditure has to be recorded does not enable us to pick out, 
at once, from our ledgers the exact annual value of each service 
which the department provides, but a knowledge of commercial 
accounting and of the basis on which the charges to the public 
should be framed, however, readily enables us to translate the 
various items recorded in our ledgers into the appropriate 


1 The Indian Government has lately decided to close this College, but the 
curriculum of the conrse may be found in the Calendar of the Royal Indian 
Engineering College, Cooper's Hill, pub'ished by Messrs. Harrison and Sons, 
59, Pall MaM, 
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elements which represent the annual cost of each service from a 
commercial point of view. But there is much more than methods 
of book-keeping to be learnt from a study of commercial account- 
ing: to take but a few matters, I would mention methods of 
preventing fraud; systems of paying wages both from the 
accounting and administrative standpoint; the organisation of 
accounts in relation to administration. Then, again, the value 
to our officers of some knowledge of business law and banking 
may not be quite clear. But I would remind you that nowa- 
days we have to deal largely with contractors and others; and 
in the future we will have to do so more and more. Our rela- 
tions in these cases must be governed by the same general prin- 
ciples as those which rule in ordinary commercial life. There 
are many pitfalls for the inexperienced man engaged in business, 
and it is necessary for every man to have some knowledge of 
the various ordinary legal points met with in business, in order 
that illegal acts may not be committed inadvertently. And, 
further, when difficult questions arise, such knowledge will often 
indicate whether it is worth while to seek legal assistance in 
dealing with the matters involved. Again, at times, financial 
crises and questions bearing on the Money Market are likely to 
indirectly affect our interests, and as problems connected with 
such matters are studied in connection with banking, a know- 
ledge of this subject will not come amiss. Officers who rise to 
high positions are often called upon to frame regulations for the 
administration of the branch under their control. It is, perhaps, 
on such occasions that the fullest advantage is derived from the 
knowledge of commercial law and many other business subjects. 
We can rarely go wrong if we imitate sound commercial methods 
in our own administrative decrees. The value, to an engineer, 
of a knowledge of depreciation, patent law, and specification is 
so self-evident as to call for no remarks from me. The subject 
of sociology, on the other hand, I feel that I cannot dismiss 
quite in the same way. Apart from its bearing upon our rela- 
tions with those with whom we have to work, the subject is 
really one of the greatest interest to all thoughtful men. The 
theory of society is continually undergoing changes, and it cer- 
tainly seems to me that officers who wish their administrative 
efforts to be successful will find it profitable to keep in touch 
with the aspirations of the various classes of workers in this 
country and also abroad, and, further, to devote a little time 
to the study of the problems connected with the science of 
human society. I do not for one moment wish to suggest that 
you should seek inspiration from Plato and Aristotle, the 
fathers of the science of Society, nor from the writings of 
Bentham and Mill. But I do feel that we can all, with real 
advantage to ourselves, devote some attention to the articles 
relating to sociology which so constantly appear in the columns 
of the current issues of our leading magazines and newspapers. 


OBITUARY 


Ernst Danielson.—In Ernst Danielson, says our contemporary, 
the Teknisk Tidskrift, the Swedish engineers have lost one of 
their most prominent members. Danielson was born on January 
19th, 1866, in Voxna, and after having studied at Uppsala, he 
was, in 1883, admitted as apprentice at the Arboga Works of 
the Stockholm Electrical Co. In 1884 he entered the Technical 
High School in Stockholm, where he passed his final examina- 
tions in 1887, and from there returned to the Arboga works. 
During 1888 he experimented in Norrkoping with a method of 
electrical tanning, and after these experiments were concluded 
he accepted a position as assistant engineer to the Electrical Co., 
where he stayed until 1890, when he went to the United States. 
There he first took a position with the Wenstrom Consolidated 
Dynamo and Motor Co., of Baltimore, and afterwards with the 
Thomson- Houston Co., of Lynn, Massachusetts, which a short 
time later was consolidated with the Edison Co., of Schenectady, 
forming the present General Electric Co. of America. While 
with the Thomson-Houston Co., Danielson carried out a large 
amount of exceedingly responsible work. In 1892, Danielson 
was appointed chief engineer of the Allmanna Svenska Elek- 
triska Aktiebolaget of Westeras, Sweden, and before entering 
upon the duties of this position he visited works in England, 
Fiance, Switzerland, and Germany. In April, 1895, he lett the 
firm in order to enter into consulting engineering practice in 
Stockholm, but in 1900 He again entered the service of the 
company as technical director. In 1904 it became necessary, 
owing to his failing health, to delegate most of his work to 
others, and the last years of his life were spent partlv in the 
country and in Southern Europe, where it was hoped that he 
would benefit from the mild climate. While in Stockholm 
Danielson was for some time chairman of the Swedish Institu- 
tion of Civil Engineers (Svenska Teknologféreninger). In 1906 
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Oct. 17, 1907. 


he was elected a Member of the Royal Academy of Science. 
Danielson was also a Member of the Institution of Electrical 
Engineers of Great Britain and of the American Institute of 
Electrical Engineers. Danielson’s most important pioneer work 
consisted of his researches in the three-phase system, and its 
utilisation for power transmissions. The first work of this 
nature he carried out was the Hellsjón-Grángesberg power trans- 
mission, the success of which led to several other power schemes, 
such as Hofors, Boxholm, &c., and the fact that, after the 
lapse of 12 to 14 years, which have been characterised by 
enormous developments in electrical science, these pioneer instal- 
lations of Danielson's are still working, bears striking testimony 
to his engineering judgment and ability. Danielson was an 
occasional contributor to the technical papers both in his own 
country and abroad, and he read a Paper on the theory of the 
compensated repulsion motor at the International Electrical 
Congress in 5t. Louis in 1904. 


Samuel Shorrock.— News has reached Darwen this week ot 
the death in China of Mr. Samuel Shorrock. As agent for 
Messrs. Bruce, Peebles & Co., Ltd., Mr. Shorrock was largely 
responsible for securing them the Shanghai tramway con- 
cession. 


ELECTRIC RAILWAY RETURNS FOR 1906 


E give below some extracts, relating to electric 

railways, taken from the Board of Trade returns 
of the trathic receipts and working expenditure of the 
railway companies of the United Kingdom for the year 
1906. In referring to the usual increase in the relative 
number of  third-class’ passengers, it is pointed out 
that more than half the increase of fifty-two millons 
is accounted for by the underground railways of 
the metropolis, partly owing to the changes made 
on the Metropolitan and Metropolitan District Rail- 
ways, and partly to the fact that more than ten mil- 
lion third-class passengers were carried in 1906 on two 
Metropolitan '' tube” railways which were not open 
in 1905. A large proportion of the decrease in the 
number of second-elass passengers is also attributable 
to the former of these two causes, the number of 
second-class passengers carried on the Metropolitan ' 
and Metropolitan District Railways being some six 
millions less in 1906 than in 1905. In this connection 
it may be pointed out what a high proportion the pas- 
sengers carried by electric trains forms to the total 
passengers carried on all railways throughout the 
kingdom, the figures being 267,826,481 for passengers 
on electric trains, out of a total of 1,093.398.304. Asa 
matter of fact, this proportion of nearly 25 per cent. 
should be still higher, as the returns include all the 
passengers on the L. & Y. and North-Eastern Railways 
among the steam-driven railways, and, as is known, а 
large amount of suburban traffic op these lines is cat- 
ried by electric trains. 

In the tables printed on the opposite page, full par- 
ticulars are given of the traffic returns, working expendi- 
ture and rolling stock statisties, which will be of almost 
inestimable value to those interested in railway pro- 


blems. Unfortunately, as already mentioned, no 
detailed statistics are given of the electric lines 


of the Lancashire and Yorkshire Railway, and North- 
Eastern Railway, the figures for working expenses, &с.. 
being included in the general returns for these com- 
panics. The following items, however, have been ex- 
tracted from the returns. The total train miles run on 
the electrie lines of the two railways mentioned were 
1,387,000 and 1,205,245 respectively; the Laneashire 
and Yorkshire Co. have 52 motor-cars and o2 trailer- 


“cars, whilst the North-Eastern have 60 motor-cars and 


44 trailers. 

The returns give the total quantity of electrical 
energy used for traction and other purposes on all the 
electrically worked railways of the United Kingdom (m- 
eluding the b. & Y. and N.B. Rly.), at 159,581.40! 
units compared with 100,977,467 units in 1905. 
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594 —— ELECTRICAL ENGINEERING 


THE DRAFT HOME OFFICE REGULATIONS 


HE Society of Power Company Officials, in con- 

Junction with representatives of a number of 
municipal authorities in the West Riding of Yorkshire, 
held a meeting at Leeds last week to consider the 
Draft Regulations, issued by the Home Office, for the 
Use of Electricity in premises under the Factory anl 
Workshop Act, 1901. "The following were present :- — 
W. A. Chamen (South Wales Electric Power Distri- 
bution Co.), S. E. Fedden (Shefheld Corporation), 
A. B. Mountain (Huddersfield Corporation), H. A. 
Neville (Wakefield Corporation), J. J. H. Stansfield 
(The Yorkshire Electric Power Co.), D. A. Starr (The 
Clyde Valley Electrical Power Co.), C. D. Taite (The 
Lancashire Electric Power Co.), T. W. Watson (The 
Newcastle-on-Tyne Electric Power Supply Co.), W. B. 
Woodhouse (The Yorkshire Electric Power Co., and the 
Honorary Secretary of the Society). 


The following resolution was passed unanimously :— 


**'That in the opinion of the meeting— 

“ (а) Some regulations affecting the use of electrical energy 
in factories and workshops are necessary, but that any regula- 
tions issued by the Home Ottice should be on the lines of the 
existing Board of Trade Regulations, and that both sets of 
regulations should not apply to the same premises. 

‘*(b) If there should be 4.difference of opinion with the local 
inspector on the administration of the regulations there should 
be a right of appeal. 

''(e) A reasonable time should be allowed before any regula- 
tions that may be made be enforced so as to allow for existing 
work and work in progress to be brought within the require- 
ments." 


The Regulations were then gone through seriatim, 
and it was decided to make the following sugges- 
tions :— 


Regulation 1. Add ''so far as is reasonable and practicable ”’ 
after the word ‘‘danger.”’ 

This addition is suggested in a number of cases, as it was 
felt that if the regulation was drastically enforced it would 
in many cases be impossible to continue the use of electricity 
in factories at all. 


Regulation 2. Delete this regulation, as part of it is already 
covered by Regulation No. 1, and part is impracticable. 

This regulation would, having in view the definition. of 
"cable," prevent bare overhead wires for crane work, bare 
'bus-bars, &c. See also Regulation 10, where a bare conductor 
is anticipated. З 


Regulation 5. Add after '"'isolating link” ‘‘so far as is reason- 
able and practicable.” 


Regulation 4. Add ''except where such are used as isolating 
switches only and not to break circuit under load.” 


Regulation 5. Add ''This regulation shall not apply to fuses 
the property of and under the control of an authorised under- 
taker.” 

Regulation 6. Not objected to. 

Regulation 7. Delete “circuit” and add “installation of main 
cirewt.” 

The definition of circuit makes the regulation as drawn quite 
impracticable. 

Regulation 8. Delete from ''and every" to “so protected." 

Regulation 9. Not objected to. 


Kegulation 10. Add ''except in the cases of overhead lines or 
bus-bars.”’ 


Regulation 11. Not objected to. 


Regulation 12. Delete ‘electrical motor" to '' horse.power,"' 
and insert ‘“‘installation’’ in the second paragraph. Delete the 
third paragraph. 

At present it would not be practicable to carry out para- 
graph 2 of this regulation, as the cost of a small motor with 
this protective device would be prohibitive. Paragraph 3 would 
In some cases necessitate a motor switch in more than one room, 
and would be impracticable. 


Regulation 13. Delete the second paragraph. 


‚ This is an unnecessary and unusual precaution and would not 
in practice be an additional protection, 


Regulations 14 to 16. Not objected to. 


Regulation 17. Strike out from ‘for low pressure” to end. 


were adopted they would be very 


Ост. 17, 1907. 


Substitute ''reasonable"' for "ample." Strike out second para- 
graph. . 

To carry this out would mean in some cases a very great 
expense. It also does not seem that arbitrary dimensions are 
necessary or politic as passages of less width may be perfectly 
safe and conversely of' greater width may be dangerous. 16 
appears to be a case in which each case should be treated on 
its merits. : 

Regulation 18. (a) Add ''so far as is reasonable and prac- 
ticable." (6) Strike out as being unnecessary. (d) Add after 
"may" ''so far as is reasonable and practicable." 


Regulation 19. Add *''so far as is ‘reasonable and practicable.” 
Regulation 20. Not objected to. 


Regulation 21. Add after ‘‘such metal shall" ‘56 far as is 
reasonable and practicable." : . 


Regulations 22 to 24.—Not objected to. 

Regulation 25. Add after ''free"' “so far as is reasonable and 
practicable.”’ 

Regulation 26. Not objected to. 

Regulation 27. Add after “апа” ''so far as is reasonable and 
practicable.” 

Regulation 28. Delete this regulation and insert the Board ot 
Trade Regulation No. A6 of 1905. 

Regulation 29. Not objected to. 

Regulation 30. Delete from ''used" to ‘‘electrical energy.” 


It is not required that instructions as to the treatment of 
persons suffering from ‘‘gassing’’ in the case of suction gas 
plants should be affixed, and the regulation is making an invi- 
dious distinction between premises in which electricity is used 
and other motive powers, and is caXNulated to greatly restrict 
the development of electricity. 

Regulation 31. Insert ‘‘unauthorised " before persons. 

This regulation would prevent tie switching off of a trans- 
former bv means of an insulated rod from the outside of a sub- 
station or portion of a room used as a sub-station, and so be 
rather a cause of than prevention of danger. 


Regulations 52 and 33. Not objected to. 


It was decided that separate representations should 
be made to the Home Office, and an official represen- 
tation will also be made by The Society of Power Com- 
pany Officials. 


^ 


The Dundee Electricity Committee has drawn up a number 
of objections to the Draft Regulations, which are recorded in 
the Dundee Advertiser :— 


Concerning the regulation which provides that ‘‘all apparatus 
and conductors shall be sutlicient in size and power tor the 
work they may be called on to do, and so constructed. installed, 
protected, worked, and maintained as to prevent danger," it is 
pointed out that the regulations of the Board of Trade much 
more clearly and definitely provide what shall be done for the 
public safety. In cases of motors of variable loads (which 
constitute a majority), who, it is asked, is to decide that such 
a vague regulation is being interpreted in the best interests of 
public safety? As regards the Dratt Regulations applicable to 
insulation of cables, the construction of switches, fuses, circuit- 
breakers and the like, the opinion is expressed that they are vague 
in terms, and superfluous. A protest 1s made against Regulation 
12, which demands a no-voltage release for all motors over one- 
third horse-power, and it is pointed out that this 1s unnecessary 
for any motors under 1 h.p., and that the increase in cost that 
such starters would entail would stop the use of small motors. 
The paragraph in the same regulation calling for a means at 
hand for quickly stopping a motor in every place in which 
machinery 1s electrically driven is also objected to; it is pointed 
out that there is no similar regulation in the case of gas and 
steam engines, and provision for stopping the machinery in 
dependently of the motor is usually provided and is sufficient. 
ln connection with Clause 18, it is observed that all the draft 
clauses in the regulation in question are. except where the 
points are already better covered by the Board of Trade regu- 
lations, objectionable from their vagueness. Regulation 50 pro. 
vides :-—"' Instructions as to the treatment of persons suffering 
from electric shock shall be attixed in all premises where elec- 
trical energy is used other than for incandescent lighting at low 
pressure, and in all premises in which electrical energy is gene- 
rated or transformed." Does this, it 1s asked, mean that the 
cards of instructions are to be supplied to every consumer's 
premises which come under the Factory Act, small or large. 
using much or little. current for lighting or for powey? In 
general it is stated that the Dundee Corporation 15 advised that 
of all the 38 rules there is not one which is distinct and useful 
from the point of view of public safety, with the exception of 
Drait Regulation No. 18, and. even in this case, if regulations 
on the lines of the Board of Trade regulations for these matters 
much more workable and 
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satisfactory. 
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REVIEWS OF BOOKS 


A Treatise on Hydraulics. By Prof. W. C. Unwin, 
F.R.S. 324 pages 8} in. by 54 in. ; 149 illustra- 
tions. (London: A. & C. Black). 12s. 6d. 

Nearly every electrical engineer at some period of 
his career is called upon to solve some problem in 
hydraulics, whether it be the '' harnessing '' of a wild 
mountain stream, far removed from civilisation, or the 
more prosaic task of designing a pipe system for a 
modern generating plant. Because it must not be for- 
gotten that hydraulies deals with all classes of fluids 
in motion, be they liquid or gaseous; and in view of 
the fearful and wonderful piping systems sometimes 
seen in central stations, it would appear that a little 
more study of hydraulics and less acceptance of pipe- 
makers’ empirical rules might lead to both greater 
economy and simplicity. 

The volume under review, the latest from the pen 
of Professor Unwin, is well up to the high standard 
set bv the author's previous works, and should in 
time take the same relative place among the standard 
works on this subject. The introduction deals with 
the units of measurement commonly used in 
hydraulic calculations, and Chapter I. immediately 
plunges into the principles underlying the science. As 
a general rule in hydraulies, somewhat imperfect and 
incomplete theories are applied in the solution of prac- 
tical problems, with the aid of corrective constants 
derived from an enormous mass of empirical observa- 
tions. In this treatise an attempt is made to set 
forth scientific principles as clearly as possible, and at 
the same time to indieate the limitations of their 
applicability. An account is given of the experiments 
frem which are deduced the constants of formule in 
different cases, to serve as a guide to the use of 
formule in the solution of practical problems, without 
confusing a student with many more or less discrepant 
empirical data. The elementary principles of hydro- 
statics are stated, and then the laws of flow through 
orifices, over weirs, in pipes, and in channels. While 
the work deals mainly with the laws of flow of incom- 
pressible fluids, the corresponding rather more complex 
problems concerning compressible fluids are also dis- 
cussed. The methods and instruments for gauging 
the flow from orifices or in pipes or channels are ex- 
plained. Finally, the laws of the impact and reaction 
of fluids are dealt with, and in this connection the in- 
teresting experiments of Sir Benjamin Baker, made to 
determine the wind pressure upon the various mem- 
bers of the Forth Bridge, are of particularly practical 
interest. To most of the chapters a set of problems is 
appended, generally of a technical description. The 
"general character of the book is such that it should be 
of value to the engineer engaged in hydraulic work, as 
well as to the student, while every electrical engineer 
should find it a valuable reference book. 


— tr 


The Engineering Index Annual for 1906. 395 pp. 94 in. x 6 in. 
оноо: The Engineering Magazine.) 10s. cloth, 12s. 6d. 
alf calf. 


This instalment of the ''Engineering Index" differs slightly 
from its predecessors. It covers the literature of twelve months 
only instead of embracing five years, as was done in the last 
volume, and is therefore able to make its appearance sooner 
after the date of the average of articles dealt with than formerly. 
It is, however, to be regretted that it has not been found 
possible to publish the volume earlier in the year. Some altera- 
tions have been made in the classification of the entries, which 
are о under more subject-matter headings than in the 
earlier volumes. 


Electric Signalling on the Great Western Railway.—As the 
result of the successful working of the electric signalling at 
Didcot, it has been decided to install a similar system at Snow 
Hill Station, Birmingham. An order has been given to the 
Railway Signalling Department of Messrs. Siemens Brothers for 
an equipment comprising 304 levers in two cabins, containing 
224 and 80 levers respectively. 


CORRESPONDENCE 
MOTOR STARTERS. 


T'o the Editor of ELECTRICAL ENGINEERING. 


Str,—Having seen a description in your issue of September 
26th of a starter described as ''fool proof," we would respect- 
fully ask you to note that our ''Igranic" Leaflet No. 26 Starter 
not only performs all the functions of the starter described, 
but does so in a much more effective manner. What you 
describe as a new improvement, viz., making the no-voltage 
release independent of the field strength, is by no means an 
innovation. In our own switches this so-called improvement 
has been used (when necessity demanded) for many years. 

In particular, this method is adopted on our Leaflet 10, 20, 
and 26 types, but only when a big variation in the field current 
is required. We are, however, strongly of opinion that unless 
it is necessary it is a positive disadvantage to adopt this method, 
which Messrs. Geipel & Lange call ‘‘their new improvement," 
but which, as a matter of fact, has been used in our apparatus 
for a considerable number of vears. 

We shoüld be happy to go into close details with any of your 
readers who would care to communicate with us. 


Yours very truly, 


ADAMS MANUFACTURING Co., LTD., 
A. H. Арлмѕ (Managing Diréctor). 


Bedford, October 8th, 1907. 
,) 


— 


Ragby Engineering Society.— Тһе Proceedings of this active 
Society is to hand, and gives a record of the Session 1906-7. 
Amongst other interesting matter we find papers upon ''Ex- 
periments with a Steam Calorimeter," by F. J. Kean; ''Elec- 
trically-driven Rolling Mills," by G. M. Brown; ‘‘A High- 
speed Planer," by C. Moody; ‘‘Some Problems in Electric 
Railway Engineering," by F. W. Carter; and the respective 
discussions upon them. Most of these papers have already 
2n published in ELECTRICAL ENGINEERING at the time of their 
reading. 


Electricity in Tunnelling.—According to Engineering, electrical 
working is being adopted to a considerable extent in the con- 
struction of the tunnel which is now being driven by the Aus- 
trian Government through the Hohe Tauern to connect Salzburg 
and Carinthia. А generating plant has been established near 
Bóckstein and Wildbad Gastein, containing two 180 h.p. turbo 
sets, and one 180 h.p. reciprocating set. On the south side there 
is a water-power station, with two 600 h.p. Voith turbine-driven 
Krizik three-phase 5,500-volt generators. This power station 
is at Larsach, and a three-mile transmission line is taken across 
the mountains to the tunnel. The plant at the tunnel works 
driven electrically includes ventilating fan, drills, a cable rail- 
way, elevators, and other machinery. 


The Possibilities of Electrical Development.—Before the 
Birmingham and District Electrical Club on Thursday, Mr. R. 
Borlase Matthews read a paper dealing with this subject. The 
author’s views are that at present it takes years to educate 

eople to use electricity because the sequence of essential ideas 
in the public mind is not sufficiently rapid. If the sequence of 
essential ideas were accelerated by presenting the main facts 
concerning electricity in a digested form, the public would learn 
to appreciate the uses of electricity in a shorter time. The 
digested essentials can best be communicated through co-opera- 
tive effort of all connected with the electrical industry—whether 
technically, as engineers, or commercially, as traders—who may 
be collectively designated as the ‘Electrical Association." The 
effort of the Electrical Association must be carried out by a 
well-planned scheme, the professional institutions and trade 
associations influencing the electrical manufacturers, who in 
their turn will assist the central stations. All connected with 
the electrical industry in any way must then take concerted 
action in a scheme for educating the public as a whole by 
general publicity in the press. The central stations will make 
a personal appeal to the public within reach of their distribution 
system by canvassing and advertising. The Electrical Asso- 
ciation will make a similar appeal to the isolated factory owners 
and wiring contractors; and supplement the work of the centra] 
stations among architects, builders, contractors, and estate 
agents. Feeling that the funds for the operation of the Elec- 
trical Association should be provided on the basis of a per- 
centage on sales of current or apparatus, existing position of 
central station commercial development in this country is both 
experimental and unsatisfactory. Mr. Matthews believes that 
the scheme for the formation of a British Electrical Association 
on the lines of the American Co-operative Electrical Develop- 
ment Association is a sound one. 
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PHOTOMETRY AT THE AMERICAN BUREAU OF STANDARDS 


N article in the Electrical Review (New York) by Dr. 
A Eaward P. Hyde gives a full description of the photo- 
metric equipment in the Laboratory of the American Bureau of 
Standards at Washington. The work in photometry was 
inaugurated in the autumn of 1902 in one of the rooms of the 
Coast and Geodetic Nurvey building, when it was conducted by 
a single laboratory assistant. In 1904 this work was transferred 
to its present more commodious quarters, and now occupies a 
staff of five persons. The photometric equipment consists at 
present of one standard photometer, one Matthews integrating 
photometer, one commercial photometer, one spectrophotometer, 
and various auxiliary photometric and electric apparatus. 

The standard photometer bench is used in all work on standard 
lamps, and in the investigation of special problems. 

The bench is of the Reichsanstalt pattern, supplied with a 
Lummer-Brodhun contrast screen. By the use of a sufficient 
number of diaphragms covered with black velvet and suitably 
placed, stray light is exciuded to such an extent that the 
leakage of light into the photometer screen is entirely neglig- 
ible, although the walls of the room are of a light colour. The 
comparison lamp is mounted on a carriage, which is connected 
by means of adjustable links to the carriage supporting the 
photometer screen. The comparison lamp thus moves with the 
screen, remaining at a constant distance from it, so that the 
illumination on the right side of the screen remains constant 
during a series of measurements. 

The standard and test lamps are placed successively in their 
socket, and measured either stationary or rotating, as occasion 


may demand. The horizontal rotator was designed and con- ' 


structed at the Bureau. It has four rotating mercury contacts, 
two for current and two for voltage. The shell and the base 
of the socket are each divided into two parts, insulated from 
each other, to one of which the current lead is connected, and 
to the other the potential lead. ln this way the voltage is 
measured on the base of the lamp, reducing greatly any error 
that may be due to a bad contact between the base of the 
lamp and the socket. 

A rotating sectored disc is used to reduce the apparent in- 
tensity of a source by a known amount. It is one of the most 
convenient instruments in a photometric laboratory, and is used 
extensively in the work at the Bureau. It is mounted directly 
on the shaft of a small motor. 

All of the electrical measurements are made by means of a 
potentiometer in terms of a Weston standard cell. 'The voltage 
of the lamps is reduced by a suitable miltiplier, and current is 
determined by the fall in potential across a standard resistance. 
By means of a convenient multiple switch, mounted in front 
of the potentiometer, voltage or current on either lamp can be 
determined quickly with an accuracy of one or two parts in 
10,000. The galvanometer is mounted on the wall several feet 
behind the bench, but the spot of light is focussed on a 
graduated scale right behind the potentiometer, and at a con- 
venient height for observation. 

A new universal support and rotator recently constructed at 
the Bureau may be mounted on one of the standard carriages 
belonging to the bench, for determining distribution curves 
around incandescent lamps. ‘This instrument may be used 
either as a universal rotator, or as a universal lamp holder, since 
it is provided with two graduated circles in planes perpendicular 
to each other. A lamp may be set quickly to any latitude and 
azimuth, with an accuracy of a fraction of one degree. The 
axis of rotation is horizontal, making possible the use of mercury 
contacts. Any lamp from four candle-power to a hundred 
candle-power can be measured, and many types of reflector 
shades and diffusing globes can be mounted with the lamps. 
By means of an adjustable counterpoise the instrument is always 
in equilibrium, and therefore free from mechanical strains. 

The integrating photometer is used for the direct measure- 
ment of mean spherical and mean hemispherical candle-power of 
incandescent lamps. It is of the Matthews pattern modified in 
theory and construction. It is ten and one-half feet high, and 
is provided with twenty pairs of mirrors, It is installed in a 
room by itself, and although the walls and floor are as nearly 
dead black as could be procured conveniently, black velvet has 
to be used freely in order to eliminate stray light. The instru- 
ment is at present provided with an equalitv Lummer-Brodhun 
photometer screen, but this will be replaced shortly with a 
contrast screen. The test lamp is mounted in a special form of 
rotator, which has two sockets-—one upright and one inverted, 
so that the new types of lamps with weak filaments can be 
mounted and even rotated at a low speed. The comparison 
lamp is moved back and forth by means of a graduated steel 


tape, on which the distance 1s read. Voltage is measured on a 
laboratory standard voltmeter, and current by means of a 
millivoltmeter and shunt. | 

The commercial bench, set up in the same room with the 
standard photometer, 1s used principally in testing samples of 
lamps purchased by the Government departments. This bench 
was specially designed and constructed in the instrument shop 
of the Bureau. The horizontal rotator is equipped with the 
ordinary treadle for reversing the direction of rotation, so that 
lamps can be spun into and out of the socket. To the left of 
the horizontal rotator is a special end-on rotator, for the purpose 
of determining the candle-power of lamps in the direction of the 
tip, since this 1s frequently specified in the purchase of incan- 
descent lamps. This end-on rotator is driven by means of a 
belt running over a pulley on the vertical shaft of the hori- 
zontal rotator, so that both are driven by the same motor, and 
at the same speed, direct or reversed. Both rotators are 
provided with mercury contacts. | 

The comparison lamp is mounted in a fixed position at the 
other end of the bench, and the voltage on this lamp is adjusted 
until there is a balance against the standard lamp when the 
photometer screen is placed at sixteen candle-power, or at the 
proper point on the scale corresponding to the candle-power of 
the standard lamp. The screen is moved back and forth over a 
limited distance by means of a belt operated by a wheel 
situated under the table, and in a convenient position for the 
hands of the observer. 

A new feature of this bench is the multiple candle-power 
scale, which, in conjunction with a variable rotating sectored 
disc, permits of direct candle-power readings for lamps of all 
intensities, without moving the photometer screen over any 
great range of distance. One of the pieces of steel tubing 
forming the track is slotted, and within this tube is mounted 
a rotating drum graduated with five or six difierent candle- 
power scales, and operated by means of a thumb.screw. By 
turning the drum the desired candle-power scale can be brought 
beneath the slot. If fifty-candle-power lamps are to be 
measured, the variable disc is set to the proper angular opening 
and rotated, and the fifty-candle-power scale is used. The in- 
tensities of lamps in the neighbourhood of fifty candle-power can 
then be read directly without moving the photometer any con- 
siderable distance from the central position. "This latter feature 
is a distinct advantage, on the ground both of accuracy and of 
convenience. When lamps of a lower candle-power than sixteen 
are to be measured, such as eight-candle-power, or four-candle- 
pewer lamps, the sectored disc is placed on the other side of 
the screen, between it and the comparison lamp. 

The voltage measurements are made by means of a detlection 
potentiometer recently designed at the Bureau by H. B. Brooks. 
With this instrument the voltage can readily be adjusted to 
O1 volt or better in less time than it takes to make a corres- 
ponding adjustment with a voltmeter, and the accuracy of the 
instrument is much higher. The energy supplied to the lamp is 
measured on a Weston wattmeter. This instrument, in connec- 
tion with a variable resistance, controlled bv the position of the 
photometer screen, permits of direct readings of watts per 
candle. In series with the pressure circuit of the wattmeter 
ar» two resistance blocks, bridged by a sliding contact, fastened 
on the moving carriage, which holds the photometer screen. 
The resistance in series with the pressure circuit of the watt- 
meter is always such for any position of the photometer screen 
that the watts are cut down in inverse proportion to the candle- 
power, so that the wattmeter indicates watts per candle directly. 
In a new room which has recently been assigned to photometric 
work, another photometer bench will be installed within the 
next few months. | 

The small amount of life-testing which the Bureau has under- 
taken has been done on direct current, but a large alternating- 
current generator will be available within the next year, so 
that the capacity of the life rack may be increased from 200 
lamps to 500 or 1,000. 

In addition to the several complete photometer benches which 
have been described. there is much auxiliary apparatus which 
constitutes an important part of the equipment. A Brace 
spectro-photometer with a special form of variable sector made 
by Franz Schmidt and Haensch. of Perlin. from designs bw 
Professor Brodhun, is provided for studying the spectral distri- 
bution of light from radiant sources. Flicker photometers ci 
both the Simmance-Abady and the Franz Schmidt and Haens? 
forms have also been secured. 

The standard lamps of the Dureau constitute an important 
part of the equipment. "These include five Hefner lamps, two 
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Vernon-Harcourt ten-candle-power pentane lamps, one Carcel 
lamp, and a large number of incandescent lamp secondary and 
working standards. A comparative study of the various lamps 
that have been proposed as standards and are in use at present, 
is contemplated. 

The work in photometry may be classified roughly under two 
general heads, testing and investigation. An important function 
of the Bureau is to verify standard lamps for lamp manufac- 
turers or testing laboratories. The Bureau does not undertake 
at present to supply standard lamps, or to season new lamps 
for use as standards, but if seasoned lamps are submitted they 
are standardised at a nominal fee. Although the Bureau has 
adopted a definite unit of candle-power, which it maintains 
through incandescent lamp secondary standards, it has not as 
vet adopted a primary photometric standard. Neither the 
Hefner nor any other lamp has been or will be adopted as a 
primary standard until the various lamps that have been pro- 
posed as standards have been investigated thoroughly. What 
has been done has been to adopt a unit of candle-power which 
bears a certain ratio (100: 88) to the Hefner unit as maintained 
at the Reichsanstalt. In addition to the testing of secondary 
or working standards, the Bureau undertakes to do a certain 
amount of commercial testing. 

The present equipment of ‘the Bureau is designed for the 
most part for the testing of electric incandescent lamps. It is 
hoped, however, in the course of time, to broaden the work so 
that there will be facilities for measuring any kind of+luminous 
sources. 

Not the least important part of the work is the investigation 
of problems in photometry. This includes the study of 
standards--primary, secondary, and working, the development 
of accurate methods of photometric measurement, and the in- 
vestigation of physical laws upon which the science of photo- 
metry depends. 


ELECTRODES FOR PROJECTORS 


NE of the new patents issued by the Patent Office 

last Thursday was No. 15,338 of 1907 by Gebriider 
Siemens & Co. of Charlottenburg. The specification 
deals with the electrodes of search lamps, and reads 
as follows :— 


In Specification No. 13071 of 1907 is described a nega- 
tive electrode for search lights consisting of a carbon rod of 
essentially smaller diameter than the positive electrode, sur. 
rounded by and axially movable in a tube of carbon or other 
suitable conducting material. This negative electrode consists, 
therefore, of two parts independently movable, and as the 
positive electrode is also movable, there are three parts to be 
moved independently of each other. In order to avoid the diffi- 
culty in effecting the nice regulation, essential in a search light, 
experienced when there are three movable parts, there is used, 
according to Specification No. 14847 of 1607, a casing or cap 
of fire-proof material at the end of the carbon tube that sur- 
rounds the negative electrode. It then becomes unnecessary 
to adjust the carbon tube and it is only essential to move the 
two electrodes; but even this is not easy because of the remark- 
able difference in the rate of combustion of the two electrodes. 

According to the present invention a sure and constant move- 
ment of the electrodes and therefore a fixed position in space 
for the illuminating crater is obtained by making the move 
ment of the positive electrode depend on the voltage or current, 
in the known manner, while the negative electrode is uniformly 
advanced by a clock-work independently driven. The negative 
electrode is advantageously rotated at the same time that it is 
advanced, as proposed in Specification No. 13618 of 1907. The 
advancing of the electrode by ciock-work can easily be so 
regulated that it exactly corresponds with the combustion of 
the rod. By the combined action of these two regulating 
apparatus, one dependent on the electrical conditions, the other 
on time. great certainty and simplicity of regulation are at- 
tained, and at the same time the advantage is presented that 
any mechanical resistance to the advancement and rotation of 
the negative electrode, which can easily be overcome by the 
clock-work, has no influence on the regulation. 

For the purpose of showing one way in which the invention 
may be carried out, reference will be made to the accompany- 
ing drawing which is a sectional plan of mechanism suitable 
for advancing and at the same time rotating the negative 
electrode. c is the positive electrode, b the negative elec- 
trode, а the carbon tube surrounding the latter, and Kk the 
fire-proof cap surmounting the tube. A fixed plate e carries 
a socket і wherein the tube æ is mounted. The negative 
electrode / extends through the plate e and into a helix f with 


which it is co-axial and which is fixed at one end to the 
plate e. This helix is surrounded by a tube r adapted to 
turn in suitable bearings, one of which e! is shown fixed to 
plate e. The end of the electrode 4 which extends into the 
helix is fixed in a socket A which carries a pin ¢ protruding 
through a longitudinal slot s in the tube r. Keyed to the tube т 
is a toothed wheel z gearing with a clock-work u and a govern- 
ing device g. The tube r is rotated by the clock-work carrying 


: ; 
ape 7/7 


ANANNANAANAAAARNAA CRARARAAARAAN '@ 
L 


p3— Rin 


BELT PETI 


ST WX XE EX ES EX OIM 


the pin ¢ and therefore the electrode b with it; at the same 
time the pin travels in the helix f so that the electrode b is 
advanced. 


There is one claim, which is as follows :— 


In the construction of a negative electrode for search lights 
described in Specification No. 13071 of 1907, advancing the 
positive electrode in dependence on the voltage or current, while 
the negative electrode is advanced by clock-work independently 
of the advance of the positive electrode. 


The principal patents referred to above are ab- 
stracted in ELECTRICAL ENGINEERING of August 22nd, 
page 310, and September 5th, page 384. 


Smoke Nuisance from Chelsea Power House.—The adjourned - 
summonses against the Underground Electric Railways Co.. of 
London, for allowing black smoke to be continuously emitted 
from the chimneys at the Lots Road power house were again 
heard at the Westminster Police Court on Friday. We gave a 
note of the previous proceedings in our issue of July 11th, p. 85. 
A considerable amount of evidence was called for the posed: 
tion, but for the defence it was urged that every possible pre- 
caution was taken to prevent a nuisance. It was denied that 
black smoke was emitted, and that at the worst it could only 
be termed brown. ‘The summonses were again adjourned. 


High-Tension Continuous-Current Traction in America.— The 
scheme for the electrification of the South Pacific lines at Oak- 
land involves, according to the Electric Railway Review 
(Chicago), the use of six-car multiple unit trains running on a 
continuous-current voltage ot 1,200 volts, and forms the fitth line 
in the United States to this voltage. Some of the cars will be 
trailers, some equipped only with motors, and others pro- 
vided with complete motor and control apparatus. Considering 
six cars to a train, each of which will be 71 it. 5 in. long. 
seating 80 passengers, there will be two cars, one at each end of 
the train, equipped with motors, master controllers, air com- 
pressors, and dynamotors for supplying as desired 600 or 1,200- 
volt current to be used in the lighting and control circuits. The 
two cars, which will be placed one each next to the end motor- 
cars, will be equipped only with motors and such control appara- 
tus as may be required for multiple-unit operation, but no air 
compressors. The two cars at the middle of the train will be 
trailers and the necessary "buses for power and lighting will 
extend throughout the length of the train. It is noted that with 
this arrangement there will be four motor-cars in a six-car train, 
and the two end cars only will be complicated with the auxihary 
apparatus other than the motor and control, necessary in the 
usual method of operating single units. 
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ELECTROCHEMISTRY AND ELECTRO- 
‘METALLURGY 


E is often important to be able to regulate one’s current 
when carrying out an electrolysis of any considerable dura- 
tion. Of course опе can do this by means of a resistance, but 
if the source of energy increase or decrease, then the resist- 
ance also requires to be re-regulated, and this may mean constant 
attention. In the Zeitschrift fiir Elektrochemie of October 
llth, O. Sackur describes an apparatus which automatically 
regulates the current during the course of an electrolytic experi- 
ment, 

The apparatus is shown іп һе’ figure. It consists of a glass 
vessel 4, which contains caustic alkali as the electrolyte and 
two large concentric nickel electrodes. B is a capillary tube 
through which the gases evolved at the electrodes must pass. 
As the capillary is small the gas can only pass out slowly, and 
therefore a pressure is set up in the electrolysing cell. The 
tube /7 is connected with a manometer containing mercury, 
upon which the pressure can be read off. At C and D in the 
manometer tube platinum wires are fused in. There is also 
a platinum wire at *E which can be lowered or raised ate 
pleasure. In the sketch actual connections with a and 0 are 
not shown; they would be, however, connected to a^ and b’. 

In working the apparatus, one proceeds as follows :—S is 
the source of current, and X the apparatus in which it is de- 
sired to maintain a current of constant strength. G is the 
ammeter on which the current is read off, W,, W., and W, 
being күш resistances. In the first place the current 
passing through the cell X is regulated by W,. Then the mer- 
cury in the manometer is brought into the correct position 


to just below (', and thus balance the pressure in the vessel 4. 
The screw at E is then set so that the platinum" wire just comes 
above the mercury surface. 

lf the E.M.F. of S sinks, and as a consequence the current 
strength drops, then the mercury closes the contact C. А 
current then passes along IF., and therefore the strength of 
current in A and X again increases. As soon as the current 
has reached its original strength, the increase of pressure in 
A causes the mercury to sink below (', and the current will 
again fall, only to cause a fresh rise of the mercury at C, and 
vice versa. If, on the other hand, the E.M.F. increases, and 
therefore current becomes stronger, then the mercury rises and 
makes contact at E. А current will now pass along D, E, W., 
the current in А and X therefore sinks, and the mercury falls 
below E. In order to prevent any sparking at C causing an 
explosion with the gas evolved in 4, the tube C, is filled with 
water. To prevent drops of water from stopping the capillary B, 
H is lightly packed with wool in order to dry the-evolved gas. 
According to the author the apparatus will keep the current 
constant within 1 to 2 per cent., even when the E.M.F. varies 
by more than 10 per cent. The apparatus can be employed 
either with a direct or with a continuous current. 

The autogenous welding of aluminium is by no means an 
easy matter owing to the thin film of oxide which imme- 
diately forms even on freshly prepared aluminium surfaces. 
M. О. Schoop publishes in the (Chemische Zeitung, 31, 749, a 
method for getting over the difficulty. The prepared surface 
which is to be welded is painted over with a solution of an 
alkali chloride, and then the welding tlame caused to play on 
the surface in the usual manner. The source of heat may be 
oxy-acetylene, oxy-coal gas, or oxy-hydrogen. The oxide film 
dissolves in the alkali chloride, and also acts as a preventative 
to further oxidation. The weld shows in every respect the 
properties of pure alumimum. 


The half-yearly meeting of the American Electrochemical 
Society is to be held in New York from the 17th to 19th of 
this month, and a very full programme of papers has been 
issued. Among the subjects we notice deflocculated graphite, 
the electrothermic reduction of iron ores, electric furnace experi- 
ments for the production of pig iron at Sault St. Marie, electro- 
metallurgy of zinc, the nature of electrolytic conduction, and 
the electrolytic theory of the corrosion of iron. 


ELECTRICAL SCIENCE 


Decay-rate of Radium Emanation.—The exponential law 
governing the rate of decay of radium emanation has been in- 
vestigated by many workers, and the results are not very 
concordant. Hence G. Riimelin has re-measured the ''period " 
of the emanation. His method is different from those hitherto 
used, and is described in the October Philosophical Magazine. 
It consists in filling two communicating vessels, a small vessel 
and a large one, with air containing the emanation. At an 
observed time they are disconnected, and the contents of the 
smaller vessel passed into an electroscope. After a measured 
interval of time, usually of the order of ten days, the.contents 
of the larger vessel are passed into the same electroscope. The 
currents chronicled by the electroscope, together with the ratio 
of the volumes (which should be large) and the time between 
the two observations, allow of the period of the emanation being 
calculated. The results of eight experiments are given, and 
are remarkably concordant; their mean is 5°75 days. With this 
may be compared the figures 3'99 days by Curie, 577 by 
Rutherford and Soddy, 588 by Bumstead and Wheeler, and 
3°86 by Sackur. 

Origin of .Radtum.—The origin of radium is being gradually 
unfolded. In Nature a few weeks ago B. B. Boltwood put on 
record that he had succeeded in proving, by measurements of 
ionising power, that uranium minerals contain an unidentified 
radioactive element which emits a rays, produces no emanation, 
and which resembles thorium chemically. Its activity is of the 
same order as that of radium, and it is probable that it has 
occurred in Debierne's actinium and in Giesels emanium. In 
Nature of October 10th, Boltwood states that further investiga- 
tion shows the a radiation from the new element to be more 
readily absorbed by aluminium than are the a rays from 
арш The B radiation is much less penetrating than that 
rom uranium. Such quantitative observations as have been 
made indicate that the new element is an intermediate product 
between uranium and radium, and that it 1s probablv the parent 
of radium. The writer proposes the name ''jonium"" for the 
element. 


Census of Production.—7'he Times states that a meeting of the 
advisory committee for the engineering trades was held on 
Thursday at the оћсеѕ of the Board of Trade. There were pre- 
sent Mr. A. Wilson Fox, C.B. (in the chair), Mr. Alexander 
Siemens, Sir R. Giffen, the Hon. S. P. Bouverie, Mr. A. Borne- 
mann, Mr. John Dodd. Mr. W. Collingwood. Mr. T. F. Wood- 
fine, Professor S. J. Chapman, and Mr. H. W. Macrosty. 


Electric Traction in St. Petersburg.— The Adlnische Zeitung 
learns from Paris that the Société Générale 1s taking over from 
the Westinghouse Electric & Manufacturing Co. 14.000,000 francs 
5 per cent. ten-year notes with a three months' option to a 
further sum of 6,000,000 francs. The proceeds are to vield 
7,000,000 francs additional money to the French company and to 
afford funds to the Russian company in connection with the 
кочшо of electric traction on the tramways in 5t. Peters- 
wurg. 


Power Plant for the Yukon.—In an American Consular Report 
it is stated that an important work contemplated in the near 
future is the construction of a large power-house of approxi- 
mately 1,000 horse-power near the western boundary, on the 
Yukon river some fifty miles below Dawson, for the purpose of 
furnishing electrical power to dredges on the Forty Mile Creek 
and its tributaries in Alaska, and the Forty Mile and Klondike 
rivers in the Yukon territory. The company has a power-house 
in Dawson, and furnishes this city and Grand Forks with elec- 
tric light, and Dawson with water for household purposes and 
a hydrant system for fire purposes. On the completion of the 
power-house at the boundary the company intends doing away 
with the works at Dawson, other than to hołd ìt as a reserve 
in case of accident to the new plant. The fuel ised in their 
present plant is coal taken from the company's mine on Coal 
Creek, at which place the proposed plant is to be situated, the 
idea being that it is cheaper to convey electricity than coal. 
The output of the mine last year amounted to some 8.000 tons, 
the entire output being used by the company in Dawson. This 
coal landed at Dawson by the company’s steamer costs about 
$12 per ton. With the plant at the mouth cf the mine the coal 
costs about $2 per ton. 
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LARGE GAS ENGINES AND ELECTRICAL PLANT IN GERMANY 


(By OUR SPECIAL CORRESPONDENT.) 


N Monday of last week a party of engineers and 
СУ ы left London for the Continent for a few 
days’ tour, the main object of which was the inspection 
of some notable installations of the large gas engines, to 
which so much attention has been given during the last 
few years in Germany, and obtaining an idea, by seeing 
these sets actually running, of the pitch of perfection 
to which these engines have been brought. The oppor- 
tunity was also taken of visiting several electrical plants 
and works of interest. The trip was organised by 
Mr. Leonard Andrews, of the Key Engineering Co., and 
Messrs. Ehrhardt & Sehmer, of Saarbrücken. — The 
party consisted of exactly twenty persons. A number 
more, however, had expressed a desire to accompany 
the party, but were unfortunately unable at the last 
moment to spare the necessary time. Amongst thosc 
who made the trip were the following :— Professor 
W. C. Unwin (Central Technical College, South Ken- 
sington), Sir Vesey Strong, Mr. S. E. Fedden (City 
Electrical Engineer, Sheffield), Mr. E. T. Ruthven- 


Murray (Engineer-in-Chief, North Metropolitan Electne 
Power Supply Co.), Mr. A. Clough (Resident Electrical 
Engineer, Liverpool Corporation), Mr. H. Bell (City 
Electrical Engineer, Hull), Mr. T. Roles (City Electri- 
cal Engineer, Bradford), Mr. C. S. Vesey Brown, Mr. 
Llewellyn Preece (Messrs. Preece & Cardew), Mr. W. 
Handcock (Messrs. Handcock & Dykes), Alderman 
Smith (Deputy Chairman Electricity Committee, 
Liverpool. Corporation), Mr. E. W. Cowan (Messrs. 
Cowans, Ltd.), Messrs. Leonard Andrews and R. B. 
Slacke, of the Key Engineering Co., and some of the 
representatives of the technical Press. Among those 
who had intended to accompany the party, but were 
unable to do so, were Mr. S. L. Pearce (Chief Electrical 
Engineer, Manchester Corporation), Mr. C. P. Sparks 
(Chief Engineer, County of London Electricity Supply 
Co), Mr. A. Schultz (Notting Hill Electric Lighting 
Co.), and other engineers. 

The party left London on Monday evening, October 
ith, and travelled via Ostend, and arrived at Gross 
Moyeuvre (near Metz) early in the afternoon of the 
following day. The first installation to be visited was 
the blast-furnace-gas driven power station at the 


French Government Iron and Steel Works at Homé- 
court, a short distance over the French frontier, which 
was reached by carriage that afternoon. It is to be 
regretted that it was impossible to obtain permission 
to view the’ electrieally-driven rolling mills, where а 
large proportion of the armour plates for the French 
Government are made, but the power station in itself 
was of sufficient interest as an example of large gas- 
engine practice amply to repay the journey to this 
point. 

The most interesting sets in the generating station 
are the three 1,650 h.p. gas engines driving three-phase 
alternators running in parallel. A view of one of these 
fine sets, which run with extraordinary smoothness and 
absence of noise, is given in Fig. 1. As. mentioned 
above, they run on blast-furnace gas, which is passed 
through washers before reaching the engines in the 
usual way. The engines are of Messrs. Ehrhardt & 
Sehmer's manufacture, and differ only in points of 
small detail from the later patterns alluded to at 
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greater length hereafter. In common with all engines 
of this make they are of the '' four cycle " type, with 
double-acting cylinders, coupled two in tandem. This 
arrangement undoubtedly results in greater simplicity 
of construction than the '' two cycle’’ types favoured 
by some Continental makers, although it may involve 
engines of somewhat greater overall dimensions. 
Klectrically-driven barring gear is provided, and the 
engines are started by compressed air, with a gradual 
admission of gas as the speed rises. The cylinders of 
these Homécourt engines are each 1,050 millimetres 
diameter by 1,200 mm. stroke, and are designed to 
develop 1,650 b.h.p. at 94 r.p.m. Directly coupled tc 
cach engine is a three-phase 50-cycle alternator of the 
ordinary revolving field type, built by the French 
Westinghouse Co., with a rated output of 1,300 k.v.a. 
Flywheels of great weight are provided, and this, to- 
gether with the steadiness of the governing, enables 
the sets to run in parallel without excessive synchronis- 
ing currents. А fourth set of the same size is now in 
course of erection. Two smaller sets, driven by 600 h.p. 
engines, one of the latest Ehrhardt & Sehmer tandem 
type, and the other a twin engine of an older pattern 
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of the same makers, are also run in parallel with the 
large machines, and a pair of Oechelhauser engines of 
small size completes the present equipment. A large 
new switchboard is at present under construction. 
After leaving the Homécourt works the Journey was 
continued via Metz to Saarbriicken, where the party 
was met by Mr. E. G. Sehmer, and most sumptuously 
entertained by him to dinner at the Rheinischer Hof. 


Mr. T. Ehrhardt, Dr. R. Drawe, and Mr. F. Bar- 
tholomew, of Messrs. Ehrhardt & Sehmer, who had 
accompanied the party to Homecourt, were also 
present. 


On the following morning (Wednesday, October 9th) 
an excursion was made on motor-cars placed at the dis- 
posal of the party by Messrs. Ehrhardt & Sehmer to 
the Stumm Iron and Steel Works at Neunkirchen, and 
the Government mines at Heinitz. At the former works 


two tandem lines. The generator is of the flywheel 
type, in which all the necessary weight is embodied in 
the motor without an additional flywheel. Тһе machine 
is of the Felten-Guilleaume-Lahmeyer Co.’s manufac- 
ture, and has a rated output of 1,200 k.v.a. at 5,300 
volts 50 cycles three-phase at the engine speed of 
150 r.p.m. The engine seen in the background is of 
650 b.h.p., with one pair of tandem cylinders. The 
alternator driven by this machine is of somewhat un- 
usual construction, and has a central fixed armature 
round which revolves a ring with inwardly projecting 
poles, forming an extension of the flywheel itself. An 
exciter is coupled directly to this machine, but excita- 
tion for the large set is derived from one of two motor- 
generator sets driven by three-phase induction motors, 
seen in Fig. 2 between the engines. The switchboard 
for the present plant is situated in a gallery at one 


Ес. 2.—Gas ENGINES RUNNING ON Coke Oven Gas. GERMAN GOVERNMENT MINES, 


four large blast-furnace gas-driven blowing engines 
were seen running. These engines are et ach of 1,000 
h.p., and run at about 100 r.p.m. Two of them are 
of Messrs. Ehrhardt & Sehmer's manufacture, and 
two of the Körting type. The former are similar in 
construction to the engines designed for driving elee- 
trical generators, with the addition of the blowing 
cylinders in tandem with the gas cylinders, but with 
lighter flywheels and without governor gear, as the 

nature of the work does not call for close speed 
Раа, 

At the Heinitz mines there is an installation of gas 
engines running on coke oven gas. The engines already 
at work aggregate about 2,000 b.h.p., but extensions 
are in progress which will bring the total capacity of 
the power-house up to over 12,000 h. p. А view of 
the original portion of the engine-room is given in Fig. 
2. The two-erank engine in the foreground is of 1.300 
b.h.p., with four double-acting cylinders arranged in 


HEINITZ. 


end of the engine-room, and is provided with machine, 
exciter, synchronising and feeder panels, and switch- 
gear for the auxiliary circuits, such as the motor for 
the gas washer, &c. The high-tension apparatus, in- 
cluding oil switches, &c., is arranged under the gallery 
on the floor level. 

The engine-room is being extended to several times 
its original length in a direction opposite to the switch- 
board, and at the present time, three more 1,300 


b.h.p. engines, with Lahmeyer alternators, are being 
erected. These are of a similar construction to the 


completed engine of this size, but differ slightly in 
detail so as to embody the latest results of Messrs. 
Ehrhardt & Sehmer's experience. Two 3,000 b.h.p. 
engines have also been ordered, and are now under 
construction. The barring gear for the 1,300 b.h.p. 
engines is driven by a 24 b.h.p. three-phase slip ring 
induction motor, coupled by a flexible coupling to a 
worm gear, and working through a further double 
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reduction spur-gear with the final pinion gearing into 
the internal rack on the flywheel mounted on a rock- 
ing arm. 

The gas on which these engines run is obtained 
from coke ovens, and has a calorific value of about 
500 B.Th.U. per cubic foot. Large gas-holders are 
provided, and a complete washing and purifying plant 
including a ‘‘ Pelouze " apparatus for separating out 
tar and sulphur impurities. 

In the afternoon a visit was paid tc the Schleif- 
mühle works of Messrs. Ehrhardt & Sehmer. These 
works were established in the year 1876, and are 
devoted to the manufacture of steam rolling mill, 
pumping, and winding engines, as well as large gas 
engines. Owing to the comparatively small number 
of types of machine constructed, it has been possible 
to carry specialisation to a high degree, and the 
results of years of experiment and experience are 
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98 tons is formed by the flywheel alone. A 600 b.h.p. 
cas engine fcr a Belgian works was also in course of 
erection. 

The ereeting shop is served by a 30-ton travelling 
crane with a span of 59 ft. Running in a direction 
at right angles to the erecting shop is the main 
machine shop, which is about 300 ft. in length by 
98 ft. wide. Originally designed for steam driving, a 
good deal of shafting is still in use, but now divided 
up into short sections driven by continucus-current 
motors. АП the large tools, however, are driven by 
individual motors in the usual way in an electrically- 
driven works. Extensive use is made of portable 
electrically-driven tools of various descriptions, parti- 
cularly, of course, on the larger work. Some of the 
motors are for 100 volts and some for 200 volts. 

The firm make all their own castings up to the 
largest pieces required, and employ in the foundry a 
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Fic. 5.— Маіх Erecrinc нор, Works or Messrs. EHRHARDT & КЕНМЕН, SAARBRÜCKEN, 


embodied in the details of the present designs, which 
are being continually modified to keep pace with 
the latest developments. The general idea kept in 
view in the arrangement of the works is that the 
machine parts should pass through the various pro- 
cesses of manufacture from the raw material through 
a continuous row cf workshops so as to necessitate as 
little transport as possible before reaching the erect- 
ing shop, where the complete engines are assembled. 
About 1,000 men are employed, and the site covered 
by the works has an area of 142,500 sq. yards. 

A view of the main erecting shop, which is about 
200 ft. long by 65 ft. wide, is given in Fig. 3, which 
is from a phctograph taken when a number of gas 
engines were being erected. At the time of our visit 
part of this shop was occupied by a large horizontal 
cylinder steam rolling mill engine of no less than 
20,000 b.h.p., and running at 150 r.p.m. This 
engine will weigh complete about 300 tons, of which 


special mixture which produces a particularly close- 
grained and homogeneous quality of cast iron, a point 
of paramount importance in gas engine construction, 
where large and complicated eastings form the most 
essential parts of the construction. The foundry is 
over 500 ft. in length, and can handle single pieces 
over 50 tons in weight. Up to the present all the 
large gas engine cylinders have been cast complete 
with their water jackets and valve ports in one piece. 
At the time of our visit, the base frames for the 3,000 
h.p. sets already referred to for the Heinitz mines 
were being east. 

Power is derived from the firm's own central station 
on the premises, where there are two generating sets, 
one driven by a 300 h.p. steam engine and the 
other by a 200 h.p. gas engine run with producer gas 
from a producer worked with coke. Distribution 
about the works is on a three-wire svstem with 200 
volts across the outers. The gas-driven set is of scme 
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interest as being driven by the first gas engine made 
by Messrs. Ehrhardt & Sehmer about four years ago. 
As already mentioned, it is of 300 h.p. It has one 
double-acting cylinder instead of the pair of double- 
acting cylinders now usually employed in tandem, and 
the arrangement of the valves is somewhat different 
to that described hereafter for the more recent types, 
as the mixing valve is combined with the inlet valve 
instead of being entirely distinct. This engine is now 
being run experimentally with Lodge ignition instead 
of the low-tension ‘‘ wipe spark `` ignition with which 
it was originally fitted. The continuous-current gene- 
rator is directly coupled, and has a rated output of 
1,270 amperes at 2 by 110 volts at 150 r.p.m. 

Messrs. Ehrhardt & Sehmer commenced the manu- 
facture of large gas engines about four years ago 
under the Deutz patents. The original designs have 
been considerably modified and developed, with the 
result that great advances have been made, both in 
the directions of reliability and economy. АП the 
engines work on the double-acting four-cyele principle, 
with one or more pairs of horizontal tandem cylinders. 
It is claimed that this form of construction gives the 
greatest output for weight possible with the four-cycle 
system, and even with only one pair of cylinders gives a 
sufficient number of impulses per revoluticn for satis- 
factory parallel running of alternators without an im- 
practically large flywheel. The simplicity of the four- 
stroke cycle enables designs to be adopted in which 
the presence of dust in the gas has comparatively little 
deleterious effect. 

Although gas cleaning apparatus has been brought 
to a considerable pitch of perfection recently it is 
sometimes impossible to avoid the percentage of 
dust in the gas rising above the normal quantity, 
and on this account the engine parts require to be 
so designed that dust deposits thus caused do not 
materially affect the working until they ean be re- 
moved, and fcr this purpose the valves are so con- 
structed that they can easily be dismounted and 
quickly cleaned. In the development of their designs, 
Messrs. Ehrhardt & Sehmer have kept in view the 
following main considerations. Starting must be able 
to be effected quickly and with certainty, and the 
engine must be able to take up its full load quickly 
and carry it continuously for long periods, in spite of 
unfavourable conditions, particularly as regards varia- 
tions in the quality of the gas. The governing also 
must be such that the engine can accommodate itself 
to rapid fluctuations of load, and it is important that 
at no time must an excess of gas be allowed in the 
explosive mixture. In the mechanical construction an 
ample factor of safety is required, and the utmost 
care has to be taken to ensure that the castings are 
free from all shrinkage strains. It should also be 
possible to clean the pistons and cylinders without 
dismounting such parts as the slipper-guides, which 
required great skill and considerable time in re-erect- 
ing, and in general without entailing more labour than 
essential. 

The general construction of the engines ean be seen 
from the accompanying photographs, and the section 
given of one of the larger engines. "The mixing and 
inlet valves are placed at the top of each cylinder, 
and the exhaust valves below, all being controlled by 
the longitudinal half-time cam shaft at the side. The 
piston-rod carrying the two water-cooled pistons passes 
through four stuffing boxes in the cylinder covers, and 
is also carried by three slipper bearings. 

The cylinder and water jacket are cast together in 
one piece without a liner. The water space is very 
deep, and numerous large inspection holes are pro- 
vided, which enable cleaning to be done easily and 
without loss of time. The advantages claimed for this 
construction are that part of the stresses oceurring in 
the cylinder walls are taken by the outer jacket, and 


the difficulty of making satisfactory joints, which is 
present with a separate liner, is avoided. 

The cylinders are supported entirely from their ends 
by the frame, distance-piece, and back slipper-guide, 
and do not rest on any intermediate supports. This 
construction enables a large amount of space to be 
left in the foundations under the cylinders, thus leav- 
ing the exhaust-valve and gear easily accessible. 

The stuffing boxes are kept well cooled by being 
embedded in the water-cooled cylinder covers. A 
special form of metallic packing is used, with alternate 
rings of cast iron and white metal. The water-cooling 
arrangements for the pistons are well thought-out. 
and a most ingenious arrangement of jointed pipes 
is employed to introduce the water at the centre of 
the hollow piston-rod. In some of the older engines 
the water supply is taken in by a similar arrange- 
ment through the tail rod. l | 

The valves themselves are all of cast iron, and in 
some of the larger engines the exhaust-valves are 
water-cooled, but experiments are being made in the 


WW pO. 


Ж, 


3 "S $ 
222 


АЕ 


u^ 


N is) [| ( СОС 


ТЕГ. 


NY 


Fic. 4.—Secrion or MIXING VALVE Gear, EHRHARDT & SEHMER 
Gas ENGINE. 


direction of introducing non-cooled valves in sizes 
larger than was formerly the practice. There is no 
separate air-valve, but a '' mixing "" valve is employed 
in connection. with each inlet-valve to control the 
proportions of gas and air. The arrangement of the 
mixing-valve gear is shown in section in Fig. 4. From 
this it will be seen that the gas-valve A is actuated 
by the lever B, which is moved by the lever €. This 
obtains its motion from an excentric on the half. 
speed shaft through the trip D. The trip-gear is 
timed by the governor through the levers E and F 
and the connecting-link between them, the position 
of the pin G determining the time of closing of the 
gas-valve. "There is thus no independent air-valve cn 
the mixing-valve gear. The gas-valve is a simple. 
double-seated valve, and entirely uninfluenced by the 
pressure of the gas. There are no guiding surfaces 
in the gas passage, and consequently the presence of 
a large amount of tar in the gas cannot cause stick- 
ing through tar deposits. It will further be seen that 
a round plate H fixed to a sleeve outside the gas- 
valve spindle is brought into the mixture chamber. 
and is adjusted by hand from the lever L. This is set 
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in the first instance when an engine is started up to suit 
the partieular eonditions under which it wiil work, 
and does not require altering when running. Its 
objeet is to prevent the gas and air from impinging 
upon one another as they enter the mixture chamber, 
and at the same time allow both to flow freely into 
the cylinder. 

This arrangement of the mixing-valve gear gives 
perfect governing, suiting itself to not only variations 
in the load, but also to alterations in the gas quan- 
tity or pressure. It is so set that the gas-valve 
always closes before the end of the suction stroke, so 
that, after having drawn in its gas charge the piston 
sueks air into the cylinder at the end of the stroke. 
This ensures that there is no explosive mixture in the 
mixing ehamber, and does away with the danger of 
back-fires. As there is always an excess of air in 
the gas and air charge the greatest economy is ob- 
tained, and the gas is entirely consumed. 

Electric ignition is fitted to all the engines. The 
standard arrangement employed hitherto is а 
'* low-tension ’’ ог‘ wipe-spark ° system, with a make 
ard break inside the eylinder. This make and break 
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is not actuated mechanically, as in some of the 
better-known forms of low-tension ignition, but is 
worked by a solenoid connected in series with the 
break. Normally the contact is kept closed by a 
spring, but when the commutator on the half-time 
shaft closes the circuit, the plunger is pulled in sud- 
denly, and the contact inside the cylinder momen- 
tarily opened. By the time the spring closes the con- 
tact, the circuit is, of course, again broken at the 
commutator. Magneto machines are not employed, 
but the current is supplied by a battery of a voltage 
from 70 to 120 volts. 
is mounted in the latest tvpe at the back end of the 
half-time shaft, and is provided with carbon brushes 
mounted on a rocker fitted with a worm adjustment, 
by which it can be moved through a certain angle to 
control the time of the spark. Each end of each 
cylinder has a duplicate ignition apparatus. The 
wiring about the engine is neatly carried out in brass 
conduit tube, and each circuit has its own cartridge 
fuse, or a small distributing-board near the commu- 
tator. 

A large number of these engines have been made, 
of which those illustrated are typical examples. Ап 


The commutator or distributor 


engine of the type of about 600 h.p. is running in 
a steel works in England on blast furnace gas, and 
a 1,300 h.p. engine running on Mond gas is in use 
at the works of Messrs. Albright & Wilson at Oldbury. 

At the conclusion of the inspection of the Schleif- 
mühle works, the party were entertained with light 
refreshments, and the opportunity was taken by Sir 
Vesey Strong to express the appreciation of those 
taking part in the trip for the great trouble which 
Messrs. Ehrhardt & Sehmer and their representatives 
had taken to promote the success of the visit, and the 
kind hospitality which had been shown. In the even- 
ing the journey was made by train to Frankfort. 

The morning of Thursday, October 10th, was spent 
in visiting the large electrical engineering works at 
Frankfort of the firm of Felten & Guilleaume-Lah- 
meyerwerke, whither the whole party were conveyed 
from the Frankfurterhof in a procession of motor-cabs, 
put at their disposal jointly by Messrs. Ehrhardt and 
Sehmer and the Lahmeyer Co. The party were met 
by a number of the officials of the Lahmeyer firm, in- 
cluding Prof. J. Epstein, who recently read a paper 
in London before the Institution of Electrical En- 
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gineers, and who has many friends in this countr: 
Mr. C. Leven, of the Lahmeyer Electrical Co. of 
London, had also journeyed to Frankfort in order to 
welcome the party. 

In the limited time available it was impossible to 
make more than a hurried tour of the large works, and 
to see more than a small fraction of the objects of in- 
terest there, notwithstanding the excellent arrange- 
ments made for conducting the members of the party 
through the various shops. It must, therefore, suffice 
here to briefly call attention to a few points of interest 
without attempting a complete description. 

The works is, of course, driven entirely electrically. 
The old power station contains two steam sets, each 
consisting of an 800 h.p. engine running at 150 r.p.m. ; 
with a continuous-current generator and an alternator 
coupled at either end of the shaft. Each alternator 
has an output at 240 amperes, 240 volts, three-phase, 
and each continuous-current machine is rated at 800 
amperes at 110 volts. Extensions are being put down, 
and this station is supplemented by a temporary gene- 
rating plant at another part of the works, consisting of 
semiportable engines, complete with boilers, driving con- 
tinuous-current dynamos through belting. А portable 
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horse-drawn generating plant, consisting of an 
oil engine and dynamo, mounted on a lorry, is 
kept ready for use, should power be required 
lor any special purpose at any part of the 
works. A glance round the erecting shops 
showed a very large amount of work in pro- 
gress, including a considerable proportion of 
turbo-generators, in addition to large slow- 
speed sets. An example of a turbc-machine 
nearly complete is a 1,370 k.v.a. turbo- 
alternator for Warsaw. Noticeable points in 
the design of the machines are the use of 
force ventilation with the ''chimney " type 
of frame, and sometimes with a fan distinct 
from the machine itself. The effective means 
adopted for firmly anchoring the stator 
end connections should be noticed, and also 
the particularly neat arrangement of the 
pipes for the circulation of oil and cooling 
water to the bearings, entirely hidden within 
the frame. The construction of the alter- 
nator rotors is of the most substantial 
nature imaginable, the field windings being 
imbedded in slots milled out of the solid core 
in the sides of the pole projections, or, in the 
case of two-pole rotors, direct in the periphery. 
The continuous-eurrent turbo-generators аге 
also constructed with forced ventilation, and 
with commutating poles, but a distributed com- 
pensating winding is not employed. An ex- 
ample of a slow-speed alternator of large size 
under construction was a 1,900 kw. machine 
to run at 94 r.p.m., with a rotor diameter of 
nearly 25 ft., for the Ferndale Ccllieries (Eng- 
land), to be driven by a Sülzer engine. Another 
large machine in a less advanced state was a 
2,240 kw. alternator, also for 94 r.p.m. Some 
large machines were also in progress for driving 
by Ehrhardt & Sehmer gas engines. Continuous- 
current machines were also well represented, 
and several completed motor generators were 
seen on the test beds in the centre of the shop. 
We noticed a general tendeney in these 
machines to support the brush gear from the 
bearing brackets, and not from the frames, 
even in quite large machines. A practice differ- 
ing somewhat from that obtaining in some 
quarters is the construction of continuous arma- 
ture cores by milling out the slots after the 
blank dises are assembled complete. Great use 
is made of portable electrically-driven tools, 
several of which, for different purposes, are 
often at work on the same casting at once. 
At the end of the largest machine shop is 
an extensive testing department, part of the 
equipment of which is a special machine for 
balancing the rotors of high-speed machines. 
In this part of the works we noticed several 
examples of induction motors for variable 
speed, in which the number of effective poles 
is changed by altering the connections. A 
number of single-phase commutator motors 
are also under construction. | Such work as 
coil winding and commutator making is mainly 
carried out in the galleries. Machines that 
may be specially noticed here include a neat 
form of field-coil winding machines and a group 
of small hydraulie presses for assembling com- 
mutators. These galleries are served by over- 
head revolving jib cranes running on a pair 
of rails near together above the centre of the 
shop, instead of a full width traveller of the 
ordinary type; by this means a much lighter 
and more compact form of-crane is obtained. 
In the transformer shops large numbers of 
transformers for oil eooling were under con- 
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struction. An improved form cf corrugated sheet 
steel case of a form to give good circulation and 
large cooling surface has recently been introduced, but 
the cast-iron case is still retained for the very small 
SIZes. 

An interesting part of the works is the switchboard 
department, situated in a separate building, where a 
quantity of mining switchgear is in progress, including 
some underground enclosed distribution boards for 
Ferndale collieries, possessing several points of in- 
terest, and a very neat pattern of “desk” type 
control-board with flush type instruments. Use is 
made here of the oxyhydrogen blow-pipe method for 
cutting thick metal plates. 

The Frankfurt works at present employs between 
3,500 and 4,000 hands, and we understand that the 
working hours are 7 to 12 and 2 to 6, except on 
Saturdays, when the works close at 4.30. Large 
extensions are in progress. 

It had been hoped that a visit could have been 
paid to the Frankfurt municipal generating station, 
but unfortunately this was found impossible of 
arrangement. After the visit to the Lahmeyer works 


the party proceeded by train to Rüdesheim, where a 
waiting to 


petroleum fired steam launch was in 


speed, and have armatures about 12 ft. in diameter. 
The total overall floor space of each set is about 
То ft. by 24 ft. There are also in the same spacious 
engine-room four 400 kw. sets and two 200 kw. sets 
driven by Deutz gas engines, and two 2,000 h.p. 
twin Kórting blowing engines for the blast furnaces. 
The air-ccmpressors tor maintaining a supply of com- 
pressed air for starting these engines are electrically- 
driven, and electrical barring motors are provided. 
The switchboard arrangements in the power house 
are of some interest. Although only continuous 
current at about 500 volts is being dealt with, all the 
actual switches are below the floor, and are actuated 
by reinote control from a series of desk boards on a 
platform one or two feet above the rest of the engine- 
room floor, near the large sets. The design of the 
switchboard is partly due to the engineers of the 
Hoesch Iron Works, and the board was supplied by 
the A.E.G. The main switches are arranged in racks 
in the same subway as the gas trunks leading to the 
2,200 h.p. engines, and are solenoid operated and 
fitted with overload releases. Indicator lamps cn the 


ee 


на eontrol panels indicate whether they аге ''on 
ou: 


^ The feeder panels are a short distance away from 
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convey them down the Rhine as far as Coblentz. 
After this very enjoyable relaxation the train was 
taken to Cologne, where the night was spent. 

On the following morning (F ‘riday) a start was made 
by train through the famous Wesphalian colliery dis- 
trict of the Rühr to Dortmund, whence the party was 
taken by carriages to the Hoesch Iron and Steel 
Works to see a large installation of gas engines driven 
by не furnace gas. The largest sets here consist 
of two 2,200 b.h.p. two- cylinder tandem Ehrhardt & 
Sehmer gas engines driving continuous-current gene- 
rators. These engines are “particularly interesting as 
developing the greatest power per cylinder of any yet 
made, although cylinders of greater dimensions, but 
developing less power, have been constructed. The 
diameter of the cylinders is 1,150 mm. and the stroke 
1,300 mm. Although rated at 2,200 b.h.p., these 
engines can easily give over 2,500 b.h.p. on blast- 
furnace gas if required. 

A view of one of these engines is given in Fig. 5, 
and a section through the cylinders is shown in Fig. 6. 
Each engine drives a 24-pole A.E.G.-Union 1,600 kw. 
continuous-current generator, with a rated output of 
8.050 amperes at 500 to 525 volts at 90 r.p.m. These 
machines are of considerable size owing to their slow 


PLANT, MATTHIAS STINNES MINE. 


the machine panels. The power circuits are 500 
volts, and the lighting is on a three-wire 2 x 250-volt 
system. A separate panel is provided for the 120-volt 
ignition battery. All the instruments are of the flush 
type, mounted in an inclined position at the desk 
top, in front of which is a flat portion carrying the 
coloured indicating lamps and control switches. In 
the case of the generator panels the handwheels of 
the machine rheostats are placed below on the ver- 
tical front of the desk. These rheostats can be coupled 
together and worked by an auxiliary mctor, or set 
se parately by hand as desired. 

After the visit to the generating plant of the Hoesch 
Works, the party returned to Dortmund, and in the 
afternoon took train to Alten Essen, and proceeded by 
carriages, kindly placed at their disposal by the Lah- 
meyer Co., to one of the new shafts of the Matthias 
Stinnes mine at Carnap, where electrical main shaft 
winding gears are at work. The two newest shafts of 
this mine (shafts III. and IV.) are equipped entirely 
electrically, and are completely without steam power. 
The coal is taken by an overhead railway to the screen- 
ing and washing plant at the neighbouring older shafts, 
so that the actual apparatus at the pit head comprise 
little more than the winding engine houses, offices, and 


606 ELECTRICAL ENGINEERING 


Ocr. 17, 1907. 


the elaborate bathrooms and other accommodation for 
the miners required by the German mining regulations. 
The cleanliness as compared to an English mine is very 
striking, and the external appearance has been studied 
to such an extent that a well-kept garden of roses ad- 
joins the winding engine house. 

Power is derived from the Rheinisch-Westfalische 
Electricitats Werke in bulk, at a price of 6 pfennige 
(0:72 pence) per unit at 10,000 volts, and is trans- 
formed down to 5,000 volts at a separate transformer 
house rear by. The two shafts to which electrical 
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Fic. 9.—PLAN oF ELECTRICAL WINDING PLANT, MAITHIAS STINNES MINE. 


winding has been applied are close together, and there 
are two winders to each shaft, the older of which has 
been at work about two years. The equalisation of 
power is carried out by the Ilger flywheel system, the 
general points of which are too well-known to need 
discussion here in detail. One double flywheel con- 
verter set is now in operation, and a second set is being 
installed. The set, which is of Messrs. Siemens- 
Schuckert’s manufacture, consists of an imposing line 
of six machines, with two flywheels, and forms two sets 
of one three-phase motor, and two continuous-current 


generators, each with own flywheel; these two halves 
can be run singly independently, or coupled together, 
as required. The motors, which are placed next the 
coupling in the middle, are each constructed for a con- 
stant input current of 53 amperes at 5,000 volts 50 
cycles, and an output of 500 h.p. at 369 r.p.m. These 
machines work in connection with an automatie ‘‘ slip 
regulator," which keeps the input current constant by 
varying the resistance in the rotor circuit, thus per- 
mitting the flywheel to slow down somewhat at times 
of heavy load, and give up some of its energy. The 
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continuous-current generators, which are in pairs at 
each end of the set, each give a maximum output of 
2.120 amperes at voltages ranging up to 400 volts at 
320 to 375 r.p.m. In normal working each pair is 
coupled in series, and connected to the two winding 
motors of one of the winding engines, which are also 
coupled in series. It is, however, possible to run any 
winder at half speed by using only one generator. At 
the present time, before the plant is complete, three 
winders are in use, one running at full speed from one 
pair of generators, while the other two are running at 
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half-speed from one generator each. The flywheels 
weigh about 40 tons each, and are 13 ft. 6 in. in dia- 
meter. The exciter set takes the form of a separate 
induction motor-driven generator with an output of 522 
amperes at 220 volts, running at 590 r.p.m. 

A view of one of the completed winding plants of 
Felten-Guilleaume | Lahmeyerwerke manufacture 16 
given in Fig. 7, together with elevation and plan in 
Figs. 8 and 9. The winding motors themselves are 
coupled one on each side of the 6,500 mm. Коере 
pulley; each is constructed for a maximum output of 
1.100 h.p. during acceleration, and a continuous rating of 
550 h.p. at a maximum speed of 41 r.p.m. The gear 
is designed to raise a normal load of 4:8 tons of coal, 
or an occasional load of 5:6 tons of earth, at a maximum 
speed of 14 metres per second from a depth of about 
2.000 ft.. which corresponds to an output of 100 tons 
per hour with a cycle of operations of 70 seconds. The 
safety arrangements are very complete, and the mining 
authorities have permitted an increase of the speed 
when winding men, to 10 metres per second, ав 
against 6 metres per second which is the limit allowed 
for steam winding engines. 

There are two independent brakes, one for service 
use and the other a gravity safety brake normally held 
off bv an air eylinder. The service brake is ecn- 
trolled by means of a lever, whereas the weighted 
safety brake comes into operation automatically in the 
following cases :—(1) When the pneumatic brake fails. 
(2) When the current fails. (3) When temporary over- 
loading of the winding gear, due to jamming of the 
cage or other incidental eireunistanees, does not 
quickly subside. (4) When а сасе rises too far beyond 
the pit-mouth. The driver can also apply the safety 
brake when required and at the same time actuate 
the safety cut-out switch. This brake is so ecn- 
structed as to be able to bring the winding gear to 
a standstill in 6 see. when running at the full hoist- 
ing speed of 14 metres per second. 

The regulation of the speed and the reversing and 
manipulation of the winding machinery are controlled 
bv means of a hand lever, which regulates the exist- 
ing current of the generator of the fly-wheel set, and 
therefcre the voltage at the terminals of the winding 
motors. No separate lever for reversing is necessary. 
The various positions of the lever correspond to cer- 
tain definite winding speeds, which cannot be exceeded, 
so long as the lever remains in any one position, 
whether the gear be loaded cr is running empty. The 
speed of the rope is shown by a speed indicator on a 
dial which is clearly visible to the driver; a recording 
speed indicator is also provided. The controlling lever 
actuates the vertical shaft of the controller proper, 
which latter is situated in the basement together with 
the necessary resistances through a hcrizontal shaft 
and bevel gears on the floor level. "This controller 
consists of a horizontal sliding contact with reversing 
switch, which, as a protection against mechanical 
damage, is completely eneased. An ammeter and a 
voltmeter are fixed on a column within easy view, to- 
gether with a pressure gauge indicating the air pres- 
sure in the brake cylinder. The depth indicator for 
controlling the motion of the wheel is of the vertical 
spindle type, with two pointers which exactly imitate 
the movement of the cages. It warns the attendant 
on а сасе approaching the pit-mouth by ringing a bell, 
and at the same time gradually mcves the controlling 
lever towards zero and thus reducing the speed of the 
winding wheel. This gradual return of the lever to 
the position by the depth indieator ensures steady and 
gentle landing of the cage. Should a eage through 
some eause or other happen to ascend too far over the 
landing, the depth indicator opens the air-cock of the 
emergenev brake. 

After the inspection of the Matthias Stinnes plant, 
the party returned by carriage to Essen and took the 
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train to Cologne. Most of those who had stayed for 
the whole of the trip returned to England on Satur- 
day, but a few remained on the Continent over the 
week-end. The unqualified success of the trip is 
mainly due to the untiring efforts of Mr. Leonard 
Andrews and Mr. R. B. Slacke, and the hospitality 
and thoughtfulness for the comfort of the party of Mr. 
E. G. Sehmer and Mr. T. Ehrhardt. Special men- 
tion should also be made of Dr. R. Drawe and Mr. F. 
Bartholomew, of Messrs. Ehrhardt and Sehmer, who 
accompanied the party during most of the trip and 
did not spare themselves in the interests of the party, 
and Mr. A. Spier, of Messrs. Felten-Guilleaume Lah- 
meverwerke, under whose charge the visit to the 
Matthias Stinnes mine was made and who proved in- 
defatigable in looking after the arrangements and ex- 
plaining the features of the plant. 


In connection with the question of economy to be 
obtained by the adoption of large gas engines, such as 
those here described, the following figures, giving an 
actual example of the saving effected by installing gas- 
engine. plants in a large German iron and steel works, 
are of considerable interest. 

In a paper read by Mr. Fritz Sellge, the gas engine 
manager of the Differdinger Iron and Steel Works, 
before the German Essen & Stahlwerks-Verband, it 
was stated that prior to installing gas engines the con- 
sumption of fuel for an output of 21,400 tons of iron 
per month, of which fram 70 to ВО per cent. was con- 
verted into steel and rolled, amounted to 5,809 ters 
per month, costing 18s. per ton, equals £4,800, or 4:48 
shillings per ton of iron. Since gas engines have been 
installed the coal consumption has been reduced to 500 
tons per month, costing £450, and the output has been 
increased to 80,000 tons per month, giving a cost of 
fuel of 085. per ton of iron. and showing a saving of 
4s. 2d. per ton, equals £6,250 per month, er £75,000 
per annum. 

It may be assumed that if a gas plant with electric 
generators had been installed in the first instanee, the 
capital outlay would not have been greatly in excess 
of steam-driven plant. and the eost of labour, repairs, 
ke., would probably not be any greater for the gas 
plant than for the steam plant. 

It is presumed, however, that the steam plant was 
already installed, and with the exeeption of the point cf 
fuel consumption, was working satisfactorily, and w}. 
the gas-engine plant was installed the steam plant was 
scrapped, and its value written off. 

It will be interesting, therefore, to sce what rela- 
tion the saving referred to above would bear to the 
capital eost of the gas-engine plant. "The size of the 
plant can be roughly determined from the known out- 
put of iron, viz., 33,000 tons per month, or 41 tons 
per hour. <A ton of pig iron usually yields from 
150,000 to 180,000 cb. ft. (say 160,000 cb. ft.), the total 
gas available would therefore be 6.560,000 eb. ft. por 
hour. Of this total about 2.500,000 ft. would be re- 
quired for heating the air blast, &e., and about 800,002 
ft. would be required for driving the gas-blowing engines 
to the above output, leaving 3,260,000 ft. available for 
generating. power for rolling mills and other purposes. 
This quantity of gas would be developed in modern gas 
engines, approximately 32,000 b.h.p. hours. The c 
mated capital eost. of engines and generators for the 
above output, complete with cleaning plant, buildings. 
switchgear, &c.. is roughly £400,000. The estimates 
cost of the blowing engines erected, complete with 
foundations, gas and exhaust pipes, cleaning plant, new 
buildings, &c., is £81.620. Total, £481,620. А saving 
of £75,000 a year would therefore amount to 15:56 per 
cent. on the new capital. No allowance has been made 
for the 40 per cent. inerease in output of iron, which is 
presumably due to the new plant. 
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ELECTRICAL EQUIPMENT AT THE MANSFELD COPPER MINES 
By H. R. Speyer 


(Continued from page 514.) 


Electrical Equipment at the Hermann Pit.—A com- 
plete diagram of connections of the installation at the 
Hermann pit is given in Fig. 9 opposite. This ferms the 
most interesting part of the equipment of the group 
of mines, including as it does an electrical main shaft 
winding plant. Power is obtained from the Krughiitte 
central station, over two 3,000-volt three-phase under- 
ground cables, each with a cross section of 75 sq. mm. 
The three-phase motors replacing the steam driven ven- 
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tilators, winches, centrifugal pumps, workshop tools, 
and the continuous-current dynamos for lighting re- 
quire no special mention, being of the ordinary 
Siemens-Schuckert three-phase induction type, with 
liquid starters. The winding plant is on the well- 
known Siemens-Ilgner system, in which a motor- 
generator, provided with a heavy flywheel, is used for 
equalising the load, and the control of the continuous- 
current winding motor is effected by variations of the 
excitation of the continuous-current generator form- 


d. 

1*14 55 
= 1:12 50 
: ms ee ДЕ 
22 eq e 
É ps 5 40 
5 S 

1% 5 35 
| d gui uas 
z М а Р, a” 
D 
З а 

12 25 


Jan. Feb, March April Мау June 
A. Steam (Kilogrammes) per Brake Horse-power. — Zirkel Pit, 


B. E ” m „„ —Niewandt Pit. 
C. Energy Cost per Brake Horse-power, —Niewan:lt Pit. 
D. РА js АЧ — Zirkel Pit. 


Fic. 11.—Resvutts or WORKING SrEAM WINDING AT NIEWANDT 
AND ZIRKEL Prrs. 


ing part of the flywheel set. The advantages of this 
method of control, which is a modification of the Ward 
Leonard system, for this class of work, lie not only 
in the gocd efficiencies obtainable at all speeds, but 
in the fact that regenerative making may be taken 
advantage of, and power returned to the flywheel set. 
The speed of the winding motor corresponds definitely 
to the position of the control lever, and an accelerat- 
ing or braking effect is produced according as the 
lever is moved from a position corresponding to a 
higher or lower speed independently of the amount of 


load on the machine, or whether the cage is ascending 
or descending. | 

The control apparatus itself is only required to carry 
the relatively small excitation current of the generator, 
which is not more than 2 to 3 per cent. of its output. 
The arrangement of connections of the winding gear 
is clearlv shown in Fig 9. 

The speed of the motor-generator varies from about 
12 per cent. to 15 per cent. as the rotating masses 
absorb or give out power, and to enable the three- 
phase motor to absorb practically constant current 
from the line, an automatie regulator actuated by 
relays is used, which cuts resistances in and out of 
the rotor circuit as required. 

The general particulars of the winding plant at the 
Hermann pit are as follows: Output: 760 tons per 
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Fic. 12.—CoMrARISON oF Costs or STEAM AND ELECTRIC 
WINDING, 


8-hour shift; depth: 366 yards, to be extended later 
to 633 yards; number of trucks per cage: four; effec- 
tive load: 4,930 lb.; maximum rope speed: 1,180 ft. 
per min., to be increased later to 2,340 ft. per min. 
A К‹рре pulley, 16 ft. 6 in. diameter, is used with 
a горе, 1'5 in. in diameter. The tlywheel set is driven 
by a three-phase, 3,000-volt induetion motor, rated 
at 320/292 h.p., and running at a maximum speed 
of 493 r.p.m. The continuous-current generator is 
wound for a maximum voltage of 400 volts, and an 
output of 1,440 amperes. The winding motor can 
work up to 665 B.H.P. at 400 volts, at a speed of 
88:5 r.p.m. The total energy stored in the flywheel is 
140,000 metre  kilogrammes, which is more than 
enough to complete the wind should the current supply 
fail. The set has been at work since April, 1905. 
An important item of the equipment is the depth 
indicator, with which is combined a safety gear. The 
principle of the safety apparatus consists in the use 
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of a cam-wheel, the movement of which is syn- 
chronous with that of the indicator, and which controls 
automatically the position of the control lever, and 
consequently the speed of the cage, during the whole 
time of the wind. This cam is composed of two discs, 
mounted upon the same shaft, each corresponding to 
one direction of working. Their speed of rotation is 
such that they make one complete revolution per wind. 
The control lever is connected to rollers which press 
against the cams when the driver moves the lever. 


gear at the end of the run, which immediately puts 
on the safety brake, and the winding engine, which 
has already been slowed down, is brought entirely to 
rest. It is thus seen that the safety apparatus 
compels the driver at each wind to adhere, whatever 
the load, to the rate of working which has been pre- 
seribed. It in no way interfores with the driver, so 
long as he operates the levers correetly, but in every 
case resists an attempt to move them wrongly. The 
absolute security ensured by this apparatus has been 


Fic. 15.—SMALL WINDING 


The variations in the profile of the cams limit the 
distance through which the driver can move his lever, 
according to the position of the cage in the shaft. 
At the beginning of the wind the driver moves his 
lever in the required direction, but without being 
able to pass the position fixed by the corresponding 
eam. The winder starts and attains the speed corre- 
sponding to this position, the cam-wheel rotates simul- 
taneously, and allows of the lever being further 
advanced,.so that the speed is increased, and so on, 
until the maximum is reached. "The form of the cam 
thus determines the rate of acceleration. The driver 
is always able to draw back his lever for reducing the 
speed. If he forgets to do this at the right time. 
towards the end of the wind, the. lever is returned 
automatically by the cam, and the speed of the winder 
is retarded at a prescribed rate. The cam is of such 
a form that at the part corresponding to the end of 
the wind it returns the control lever automatically 
so far back that the speed falls to quite a small value, 
but from this instant the profile is concentrie with 
the axis of the dise, so that the driver is able to use 
this slow speed in the neighbourhood of the pitbank 
for the purpose of carrying out the necessary opera- 
tions eonnected with the landing and starting of the 
cage. The driver retains this power of carrying out 
the necessary operation at low speed up to the moment 
when the cage passes the bank. At this instant the 
profile of the cam makes an abrupt change, and 
rapidly returns the control lever to the off-position. 
At the same instant a stop works upon an unlocking 


MACHINE FOR 


SINKING SECOND SHAFT, HERMANN PIT. 


recognised by the Inspection Commission for winding 
men, in the mining district of Dortmund, who have 
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Fic. 14.—200 K.V.A. TRANSFORMER AND SWITCHBOARD. 
HERMANN PIT. 


given permission for the speed of winding to be raised 
from 6 metres per second, the maximum hitherto 
allowed, to 10 metres per second when winding men. 
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The actual working results obtained at the Hermann 
pit over the first six months of this year are given in 
the following eurves in Figs. 10, 11, and 12, which show 
the electrical costs per brake horse-power hour and 
per ton kilometre. "These are compared with the costs 
cf steam winding at the Niewand and Zirkel pits 
under similar circumstances. These curves obtained 
from actual data are very valuable in illustrating the 
increased economy obtainable by the substitution of 
electricity for steam for main shaft winding. It must 
be borne in mind that the cost given in both cases 
is for the value of the actual energy consumed, and 
dees not in either case cover incidental expenses 
incurred during the six months. 

A second shaft is at present being sunk; and for 
this purpose a 150 h.p. Lahmeyer 500-volt three-phase 
motor shown in Fig. 13 has been erected for the werk- 
ing of the temporary саре. One of the 10,000; 3,000- 
volt transformers with a portion of the switchgear is 
shown in Fig. 14. 

The results obtained with the electric winding plant 
in the Hermann pit have been so satisfactory that the 
electrification of the main winding gear in those other 
pits which still have a number of years to run, viz., 
the three Otto pits, the Zirkel, Paul, Hohenthal, and 
Vitztum pits, is to be proceeded with at once. The 
centracts covering this work have already been given 
to the Felten & Guilleaume-Lahmeyerwerke, Messrs. 
Siemens-Schuckert, and the A. E.G. Co. 

Pumping Plant in the М pit.—In crder to deal 
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with the water which finds its way into the “W " 
pit three steam-driven plunger pumps have hitherto 
been in use. Each of these has an output of about 
1 cubic metre per minute when working against a 
height of 150 m. These pumps are now being 
replaced by a high-pressure centrifugal pump driven 
by belting from a three-phase Siemens-Schuckert 
150 B.H.P. motor. The running of the three steam- 
driven units necessitated three attendants, who, at 
the changing of the shifts, were lowered by means 
of a steam-driven cage. In order to be able entirely 
to do away with the steam plant at this pit, it has 
been decided to drive this cage electrically by means 
of 60 B.H.P. 3,000-volt motor. The supply of current 
to this pit is taken from the ring main. 

The Clotilde Pit.—As the steam engine now driving 
the main winding gear of the Clotilde pit was only 
recently overhauled, it was not deemed advisable to 
do away with it altogether, but it is intended later 
on to couple up an electric motor to the shaft of 
the winding drum. The proposed electrical part of 
the equipment is to be generally similar to that at 
the Hermann pit, with the exception that a buffer 
battery is proposed as the means of equalising the 
load. It is, however, probable that this work will 
not be carried cut at present. The motors used for 
the centrifugal pumps, ventilators, and workshops of 
the Clotilde pit are numerous, but call for no special 
menticn. 


(To be concluded.) 


MACHINERY EXHIBITION 


(FOURIH NOTICE.) 


The Adjustable Cover & Boiler Block Co., 64 Victoria Street, 
Lendon, S.W. (Stand No. 93.) This company exhibits a variety 
of fittings connected with the seating of boilers. They comprise 
fire-brick covers which are easily removable, and by means of 
slag-wool packing are made sutliciently elastic to give to the 
expansion of the boiler drum. The blocks are arranged to 
overlap, and always remain gas-tight. 


The Albany Engineering Co., Old Kent Road, London, S.E. 
(Stands Nos. 58 and 75.) This company show a rotary pressure 
pump of the Roots blower type, such as is used for forced 
lubrication purposes in all classes of machinery, and also for 
oil circulation in machine tools. The following are some of the 
advantages claimed for this pump :—1t will work against 100 Ib. 
pressure; there are no valves; no skilled mechanic is required 
to attend to it; the pump is positive and delivers a full stream; 
there are only two working parts; wear is reduced to a minimum ; 
it is an absolute force pump. The special feature appears to 
he the use of what are termed ‘‘ hydraulic grooves °’ around the 
outer periphery of each tooth of the impellor vanes. These 
grooves become filled with liquid under pressure, and so pre- 
vent leakage. Electric fans with screw-shaped blades cf special 
dcsign are also exhibited. 


R. Becker & Co., London. (Stands Nos. 228 and 252.) This 
firm show a variety of shearing. punching, and bar-cropping 
machines, mostly of the hand-worked bench type. Also pip:- 
bending and screwing machines, cold saws, tool grinders, and a 
trolley wire or cable cutter. A small forge with fan attach- 
ment is a gocd sample of a cheap portable tool. 


Bergtheil & Young, Ltd., 12 Camomile Street, E.C. (Stand 
No. 216.) A motor-driven punkah exhibited by this firm has 
attracted considerable attention throughout the exhibition. The 
motor (about 1/7th h.p.) is fixed to the ceiling, and its shaft is 
vertical. At the bottom end of the shaft is a conical pinion. The 
punkah itself is carried on a light swinging frame, to which is 
attached a quadrant of leather or some similar material, at right 
angles to the punkah, and in such a position that it gears with the 
motor pinion. It is held against the pinion by a spiral spring, 
which pulls it to the centre, and as it leaves the pinion it is 
given a flick, which causes it to swing a considerable distance, 
and on the return journey to engage with the other side cf 
the pinion. The action is ingenious, and it reproduces with 
remarkable accuracy the true punkah motion. Another exhibit 
of this firm is a push-button control system for printing-press 
motors. <A set of four push buttons is placed at every position 
from which it is desired that the machine may be started cr 
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stopped. These are marked *'speed up, speed down, re- 
lease," and “off.” To start the motor, the main switch is 
put on, and then the "speed пр” button is depressed and held 
down. This puts into operation a small motor which moves 
the arm of a starting switch provided with a number of 
contacts. On releasing this push the motor stops. leaving the 
switch at the point corresponding to the speed the motor is 
then running at. The "speed down ” button turns the auxiliary 
motor in the opposite direction. On pressing the ‘release "' 
button current is cut off and the main motor and auxiliary 
motor both stop. When the “speed up” button is again pressed, 
after the ‘‘release’’ has been actuated, or after current has 
been switched off at the main, the auxiliary motor first turns 
the starting switch to the zero position, and then starts up 
afresh, so that the main motor circuit is not made until the 
starting switch has returned to its zero position. On depressing 
the “off” button current is also cut off, but then it is impos- 
sible to start the motor from one of the other sets of push 
buttons, so that this is employed when a man is doing work 
on the machine of such a nature that the machine must n.: 
be started until he is ready. 
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The British Coin-Handling Machine Co., Ltd., 6 and 7 King 
William Street, London, E.C. (Stand No. 297.) One of the 
most interesting exhibits is on a small stand in the annexe; 
in spite of its not being in the main hall, it is attracting much 
attention, and managers of large works and of all firms who 
have a large number of hands to pay each week should not fail 
to visit it. Three machines are exhibited. The first is ап 
"automatic cashier," for counting out wages simply by the 
depression of keys like the keys of a typewriter. There are 
separate kevs for pounds, shillings, and pence, all arranged in 
numerical order, and the operator has only to depress the three 
keys corresponding to the amount required and the coins fall 
into a tray with a handle at the bottom of the machine. 14 
is stated that 800 or 900 wages tins or envelopes can be made 
up with absolute accuracy per hour, and when we visited the 
stand the machine was being operated quite at this rate. The 
second machine is an ''automatic silver sorter." The money is 
poured into a hopper at the top, as it comes from the bank, and 
drops through trays in which the coins are automatically sorted 
into the various denominations, each in a separate tray. This is 
done by the weight of the coins themselves, and there is no 
handle to turn or any other complication. The third machine 
shown is called the “ protectograph," and is for stamping cheques 
with a maximum amount. A dial at the side bears various 
numbers printed on it, and the operator turns this until the 
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pointer is opposite the desired number, inserts the cheque and 
presses the stamp, when the words ''Not exceeding £ " are 
perforated and inked on the cheque. 

The Consolidated Pneumatic Tool Co., Ltd., 9 Bridge Street, 
Westminster, S.W. (Stand Nos. 119 and 128.) The Consoli- 
dated Pneumatic Tool Co. not only manufacture pneumatic 
tools which may be of service to the electrical engineer, but 
they also make portable electrically-driven tools. In the former 
category comes a practical pneumatic tube-scaling tool for water- 
tube boilers, designed by Mr. E. S. Ratcliffe, and illustrated 


below. It consists of a series of small cutters fitted into a 
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RATCLIFFE BoiLER-TUBE. ScaLtinc Toor, EXHIBITED BY THE 
CONSOLIDATED PNEUMATIC Тоог. Co., Lip. 


circular block, the spindle of which is operated by a pneumatic 
hammer of the Boyer type. It has been specially designed for 
removing scale from boiler and economiser tubes, from 34 іп. 
internal diameter and upwards. The cutting edges of the tool 
are so arranged as to strike direct on to the scale to be 
removed, thus making the tool positive in action, as it cannot 
pass through the tube without removing all obstruction. The 
air supply is regulated by a throttle-valve fitted at the end of 


Bonpinc DRILL For 500 Vorrs. 


the guide-pipe-piece and within easy reach. An adjustable 
handle is screwed on to the guide-pipe-piece, at a suitable distance 
from the guide-block for the tool to be manipulated without 
undue strain, to enable the operator to rotate the machine 
through an arc of about 90° whilst the cutters are in motion. 
To enable the tool to be inserted a sufficient depth to commence 
operations, the tube must be cleared of all scale for a depth 
of about 6 in. (with either a pneumatic or ordinary hand-hammer 
end chisel), to allow the tube-scaler to enter freely. The best 


result is obtained with an air-pressure of from 80 to 100 lb. 
per square inch, the heavier pressure being necessary only 
when dealing with exceptionally hard, thick scale. We are in- 
formed that in actual work one of these cutters removed scale 
$ in. thick from a 4-in. tube at the rate of 3 in. per minute. 
Among the electrically-driven portable tools shown by this 


SECTION AND PLAN or 2-ARMATURE ELECTRIC DRILL. 


firm is a 2-armature drill, suitable for boring holes up to 
5 in. diameter. There are two armatures and one field, arranged 
as shown in the diagrammatic plan above. The two armature 
pinions actuate the drill by means of a sun and planet gear. 
In this way there is a considerable speed reduction, and high- 
speed motors are employed, thus keeping down the weight of 
the tool. The same drill is supphed for 200 or 100 volts pressure 
by connecting the armatures in series or in parallel with the 


SKETCH SHOWING METHOD OF MAKING Rotor BARS. 


field, and there is no starting contact, the motors being switched 
straight into circuit. A 500-volt drill is also shown, which 
has been designed especially for bonding rails, and taking cur- 
rent from the trolley wire. One of these is illustrated opposite. 
It drills holes up to 1 in. diameter in steel rails, and weighs 
only about 35 lb. The angle gear shown in the illustration 
has to be used on account of the shallowness of the track. 
A light and portable 500-volt emery grinder is also exhibited, 
of the same type as that used for smoothing the ragged edges 
when bonding and grinding up the rail joints on the District 
Railway. Another useful tool is a single-phase induction motor 
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breast drill, drilling holes up to à and j in. The motor is a 
2-pole machine, running at 3,000 revs. per min., which is reduced 
to 400 revs. An interesting feature of the motor is the armature 
which is made up of pairs of rotor bars stamped out of one 
piece in the manner shown in the diagram on p. 612. The 
starting is by means of a starting winding connected through 
a choking coil, but, in some patterns, we are informed, the 
starting can be done by hand, owing to the large speed reduction. 


British Gas Furnace & Tool Co., Ltd., 177 Corporation Street, 
Birmingham. (Stand No. 6A.) A considerable show of harden- 
ing and case-hardening appliances suitable for tool shop use. 
Many samples of gas furnaces are shown, especially those 
suitable for handling lathe tools and small milling cutters, also 
a number of oil furnaces and special high-speed steel furnaces 
fitted for pyrometers. Taylor and: Mudford's patent magnetic 
apparatus for determining the critical temperature of carbon 
steels is exhibited, the construction comprising a powerful per- 
manent magnet arranged to cause, by means of a hinged pole- 
piece, a magnetic flux to pass through the sample of steel under 
test. When the critical temperature is reached, the flux drops 
to practically zero, and the hinged pole-piece flies back under 
the influence of a spring and closes the circuit of an electric 
bell. The “егу ' radiation pyrometer, manufactured by the 
Cambridge Scientific Instrument Co., is shown in operation, the 
temperature being registered on a recorder of the inked thread 
type. In these pyrometers the radiation from a hot body, or 
which passes out through an observation hole in the wall of a 
furnace, falls upon a concave mirror or upon a system of lenses, 
as the case may be, and is thus brought to a focus. In this 
focus is a thermo-electric couple, whose temperature is raised 
by the radiation falling upon it; the hotter the furnace, the 
greater the rise of temperature of the couple. The arrange- 
ment of the instruments is such that they are uninfluenced, 
within wide limits, by the size of the hot body or observation 
hole, on the one hand, or, on the other hand, by the distance 
which separates them from the hot body or furnace. The 
abscrption of some small amount of radiant heat in passing 
through the atmosphere cannot, of course, be strictly without 
effect; but in practice the error thus arising is not appreciable: 
it has been found, for example, that the reading obtained for 
the temperature of a stream of molten steel was precisely the 
same—1,2009 C.—whether the instrument was set up 3 ft. or 
€0 ft. away. 


Craig & Donald, Ltd., Johnstone, Glasgow. 
and 184.) Тһе principal exhibit on this stand is a neat elec- 
trically driven four-roller plate-flattening rolls. The machine is 
driven by a 12 h.p. series-wound motor by J. P. Hall & Co., 
totally enclosed shipyard type, and fitted with automatic 
magnetic brake gear built concentrically to the motor shaft and 
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integrally with the end plate. The motor itself is firmly 
bracketed to the frame of the rolls. The machine is shown in 
the accompanying illustration, and it is claimed that in flatten- 
ing the bulk of the plates which require to be dealt with in 
shipyard or bridge work, it produces double the work that can 
be done with any other type of mangles. Even in machines 
built to deal with wide and thick plates, very few hands are 
required to operate them, as the two top rollers are raised and 


iowered independently of each other. The large top (bending) 
roller has independent adjustment for each end, so that if a 
plate, which is being fiattened, has one side longer than the 
opposite side, the shorter side can be drawn by pressing the 
roller harder on said side, thus aiding materially in taking the 
buckle out of thin plates. 


The Hudson Economiser Co., Ltd., Gloucester House, 2 
Bishopsgate Street Without, E.C., and Luton. (Stands Nos. 
304 and 306.) An example is shown of Hudson's patent feed 
water heater, grease separator, and economiser. In the working 
of this apparatus, exhaust steam from the engine first enters 
the lower chamber of the economisir. Here the grease, oil, &c., 
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CoorLiNG ToweR pvnixcG Erection, Hupson EcoNowrisER Co. 


brought over in the steam are thrown down, and are drawn 
off through a waste pive at the bottom, mixed with water 
produced by the condensation of some of the steam. The 
purified steam passes to the upper chamber, and meets, on its 
entrance, a fine spray of cold water. Condensation takes place, 
and the hot water produced collects at the bottom of the 
chamber until the level of the outlet pipe is reached. More 


hot water is, of course, produced than is required for feeding 
the boiler, the surplus escapes through another outlet, and 
can be used for various purposes, such as cleaning, heating, &c. 
An oil separator constructed entirely without tubes or baffle- 
plates is also shown. : 


The most interesting obiect on the stand 
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Four RoLLER PLATE MANGLEs, ELECTRICALLY DRIVEN, WITH MAGNETIC BRAKE ON Motor. 


is, however, a one-third scale model of Brown’s patent cooling 
tower. The water is distributed by a series of troughs, and 
caused to drip evenly over a number of grids formed of cross 
bars, arranged in such a way that it can never drip further 
than from one layer of rods to the next. The bars are given 
a special section with a sloping under-surface, so that the 
drops, so to speak, roll over the whole under-surface before 
falling off at the sharp edge. Even distribution of the drops 
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is maintained by frequent notches, which prevent the flow 
of water in a lengthwise direction along the bar. These and 
other points of design enable a cooling effect to be obtained 
which is claimed to be greater for the size of the tower than 
in the more usual patterns, and entirely without fans. The 
bars are made up in hurdles of three each; they are impregnated 
with a special compound, and fixed by copper rivets. The 
whole is of firm construction, and the frames on which the 
bars are mounted stand independently of the surrounding 
"chimney," so that they cannot be distorted by wind pressure 
on the latter. The accompanying illustration is from a photo- 
graph of one of the towers under construction at a large manu- 
facturing works in London. 


John Lang & Sons, Johnstone, Glasgow. (Stands Nos. 155 
and 185.) Several fine specimens of surfacing and boring lathes 
are shown among other modern machine tools. The distinctive 
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The beds are Lang’s Patent Covered Type, allowing saddle to 
have its longitudinal guide seven times or thereby greater than 
its width. Covers, which may be seen in illustration extend- 
ing the whole length of bed, are so placed as to prevent cuttings 
from falling on the working surfaces. ‘These covers are fixed 
to the bed, and are independent of the movements of saddle. 
The Slide Rest has extraordinary rigidity owing to its design 
and large proportions. A hexagon turret is fitted for carrying 
tool-holders, suitable for ordinary lathe tools or special tool- 
holders as desired. The Patent Self-acting Feed Motions are 
positive, and the following advantages are claimed :—(1) There 
is no slipping of belts or intermittent feeds as with ratchets; 
(2) it is impossible to put the surfacing and boring feeds into 
action at same time; (3) feeds: can be reversed while lathe is 
running; (4) by Lang’s handle Feed Motion four different feeds 
may be had without stopping lathe; (5) feeds are the same for 
both surfacing and boring. 


JoHN Laxa & Sow's 30-ıxcu LATHE, WITH VARIABLE SPEED GEAR. 


feature of these tools is the use of Lang’s patent variable speed 
gear, which allows an infinite number of speeds between the 
limits for which the gear is designed. The machine shown in 
the illustration is a 30-inch lathe, in the design of which two 
features have been added, Lang’s Patent Variable-Speed Drive 
and Lang's Patent Automatic Speed-Changizg Mechanism. With 


The Empire Roller Bearings Co., Ltd., 15 Victoria Street, 
Lendon, S.W. (Stands Nos. 229 and 251.) This company 
exhibit a number of tramway and railway axle boxes fitted 
with their roller bearings, also many examples of ordinary 
bearings so fitted. Illustrations of the Brill and Peckham 
roller-bearing axle boxes are given below, and in this connec- 


EMPIRE RoLLER BeaRINGs COMPANY'S PECKHAM 


these in operation, when surfacing work such as cylinder covers, 
face-plates, &c., the revolutions of the spindle automatically 
increase as the diameter being turned becomes smaller. This 
means that any surface can be finished in about one-half the 
time taken on a lathe having the ordinary step-cone drive, where 
a workman will not change the position of belt while surfacing. 


AXLE Box, FITTED witH RoLLER BEARINGS. 


tion it is worthy of note that quite a number of these are in 
use on Brazilian tramways. .The outer casings are cast of a 
special metal thoroughly chilled in the upper half of the bore, 
which is truly ground and forms the outer path of the hardened 
and ground steel cylindrical rollers. The spring-seat of these 
casings is slightly arched for central transmission and correct 
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alignment of load over the full length of the rollers and roller- 
paths. All axle-journals are fully protected from wear by 
hárdened and ground steel sleeves pressed thereon, the outer 
surface of which is the inner path of the rollers. Each cage 
comprises a circular steel ring at each end connected by parallel 
steel rods, forming separate spaces to retain each of the set of 
rollers in true parallelism with the sleeved axle-journal. It 
revolves freely around the sleeve with its rollers, and the load- 
bearing surfaces are subjected only to a true and correctly 
aligned rolling action. Comparative tests were made March 
26th, 1906, at the works of the Gloucester Carriage and Wagon 
Co., Ltd., with two Bengal Nagpur Railway Co.'s wagons, each 
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EwxrigE RoLLER Bearincs Co.’s AXLE Box For Britt E. 21 
TRAMWAY TRUCK. 


of 24 tors load, making a gross weight of 32 tons. Both wagons 
were of precisely the same pattern, upc. axle-journals 10 in. 
long by 5 in. diameter, the only difference being that one was 
fitted with pad lubricated fixed gun-met | bearings, the other 
with Empire roller bearings. The tests were very carefully 
mide from one exact starting point, but upon shop rails of 
ordinarily rough surface with a slight gradient of 1 in 480. 
Six tests were made, and the mean starting effort on the up 
grade was lócwt. lqr. 410. for the wagon having stationary 
gun-metal bearings, compared with 2cwt. lqr. 71b. in the case 
of the wagon fitted with roller bearings. On the down grade 
even more remarkable results were obtained. The mean starting 
effort for the older type of bearing was 11 cwt. 2qr. 9lb., whilst 
the wagon fitted with roller bearings required a retaining effort 
to prevent it running backward by gravity of 1 смё. 1 qr. 101b. 
Summarising the results for level rails, the gun-metal bearings 
required a starting effort of 45) lb. per ton, as against a pull of 
only 31b. 640z. required by roller bearings, or a proportion of 
12°77 to 1 in favour of the latter. 


H. M. Budgett, Crown Works, Chelmsford. (Stands Nos. 62 
and 71. А variety of engineers’ surface plates are shown, 
finished by an automatic process, and guaranteed accurate to 
1/5.000th of an inch. Also a number of settinp-out plates, 
straight edges, tribars. parallel strips, vee blocks, &c. 


C. W. Burton, Griffiths & Co., Ludgate Hill, E.C. 
Nos. 142 and 144.) A large exhibit of imported machine tools 
of all descriptions. Among the many tools shown, the following 
are representative :— 

One 21-їпсһ swing ''Gisholt" combination turret lathe, com- 
plete with tools, boring and turning various parts of petrol 
engines. One J6-inch “Gisholt” vertical boring and turning 
mill, with combination chuck table and swivel turret slide. 
Shown working on large cast-stecl gear-wheel blanks. One 
*'Pittler" patent universal] turret lathe, suitable for a large 
varietv of work. which can he produced either from bar stock 
or from castings. <A special feature of the machine is the method 
of mounting the turret, which carries sixteen tools altogether, 
thus providing for a large number of operations without necessi- 
tating changing the tools. One 8-inch centre Automatic Machine 
Co.'s automatic threading lathe, for cutting single and multiple 
threads, the lathe operating exactly as an ordinary lathe 
without requiring an attendant except to put in and take out 
the work when completed. One No. 2 size ‘ Burton" new auto- 
matic gear milling machine for cutting the teeth of spur and 
wcrm wheels by the hobbing process. This machine shows the 
latest design for this class of gear cutter, and is capable of 
cutting gears up to 28-inches diameter by 104 inch face, when 
not coarser than 3,628 diametral pitch. One No. 12 “Higley” 
cold sawing machine, for cutting bars, beams, angles, &c. The 
saw is driven by means of a pinion working in slots formed 
in the saw, which is of the circular type. This method of 
driving the saw relieves the spindle of torsional stress, and 
delivers the power close to the point of resistance, obviating 
the liability of the saw to buckle under heavy stresses when 
cutting hard material. One ‘‘Lucas’”’ 12-ton forcing press. This 
press is power-driven by means of a single pullev, driving a 
worm wheel, which can be connected to the train of gears 
operating the ram of the press at the will of the operator. 


(Stands 


Power can be instantly disengaged upon reaching the desired 
pressure of the ram, this pressure being indicated on a gauge. 


J. Butler & Co., Victoria Iron Works, Halifax. (Stands Nos. 
198 and 212.) Vertical boring and turning machines, drilling 
machines, planers, and slotters are exhibited. An interesting 
tool is a High-Speed Drilling Machine, an unusually powerful 
machine, and capable of testing to its utmost endurance any 
twist drill, up to 3 in. diameter. At a trial with this machine 


@ 3 in. hole was drilled through 3 in. thick of cast iron at the 


rate of nearly 30 in. deep per minute, and a 2| in. hole was 
drilled at the rate of 24 in. per minute from the solid in mild 
steel, the twist drills in both cases being '' Mushett’’ high-speed 
twist drills made by Messrs. Samuel Osborn & Co., of Sheffield. 
The machine is driven by a variable speed motor of 18 b.h.p., 
made by the Lancashire Dynamo Co. 


Cochran & Co., Ltd., Annan, Scotland. (Stand No. 894.) 
A collection of drawings, diagrams, photographs, &c., of this 
company's Cochran type of boiler, a boiler of the vertical class, 
specially designed for purposes where this type is particularly 
suitable. 

The Colchester Lathe Co., Hythe, Colchester. (Stands Nos. 
89 and 108.) Five high-speed lathes are exhibited in motion. 
These machines are of modern pattern, and suitable for general 
engineering use. 

Collet & Engelhard, Offenbach-on-Main. (Stands Nos. 234 
and 247.) An exhibit of heavy portable electrically-driven 
drilling and tapping machines. These machines are principally 
used in locomotive and boiler works, and can be easily trans- 
ported and put into use at the desired place without any 
preparatory work. It can be employed in places where no other 
drilling machines can be put into operation. The complicated 
and lengthy operation of securing the machine to the work 
to be drilled is quite superfluous, and in drilling holes of small 
and medium diameter the weight of the machine affords sufficient 
stability. For drilling larger holes, and when the head works 
at the top of the column, the stability of the machine is secured 
by two arms attached to the base plate. The carriage is fixed 
on the ground by means of tour strong dise screws. The 
drilling spindle is driven by an electric motor of 2 h.p. through 
the agency of a double threaded worm gear and spur-wheels, 
which can be put in and out of gear and enable the machine 
to work at four different speeds. The head can be turned round 
its horizontal axis, and through 360? on the column, which can 
be moved horizontally on the carriage. A neat little winch 
is arranged at the rear of the motor upon which to coil the 
cable used for connecting the machine to the nearest power plug. 


Cunliffe & Croom, Ltd., Broughton Iron Works, Manchester. 
(Stands Nos. 201 and 209.) Among a selection of tools shown 
at this stand, a patent planing machine is conspicuous by its 
compact solid design and by the mechanical arrangement of the 
motor drive on top of the main columns. The motor is at one 
side, while a four-speed enclosed gear-box is at the other, and 
this in turn drives by vertical belt down to the table gear. 


J. Defries & Sons, Ltd., 146 and 147 Houndsditch, Е.С. 
(Stands Nos. 52 and 81.) The most interesting exhibit on this 
stand is the Meteor flame-are lamp, in which there are two 
converging carbons of gravity feed tvpe. The carbons are linked 
together, and one of them rests on a stop. The striking of the 
arc is effected magnetically, and a blow-out coil is fitted in the 
lamps to keep the arc well at the top of the carbon. "The chief 
merit claimed for the lamp is its simplicity, absence of com- 
plicated working parts, and steadiness of burning. Another 
advantage is that the lamp can be made interchangeable for 
alternating and continuous current circuits. Examples of the 
Wirt laminated dynamo brush are also shown. "These brushes 
are built up of alternate lamine of copper and a metal of 
higher resistance in order to obtain greater resistance in the 
transverse than in the longitudinal direction. The Wirt Rheo- 
stat is also represented. In the encased form,’ which is used 
on 200-volt circuits for sizes up t» роп 15 amperes, the resist- 
ance is composed of a single ribbon tapered continuously from 
end to end, and wound into coils insulated with mica. The 
commutator is provided with contact bars which press directly 
on each coil, and are varied in area to correspond with its 
width, which itself is proportionate to the load to be carried. 
The whole is firmly secured between two thin mica sheets in 
a steel and iron casing, which is spun over under pressure 
with a steel band, and serves both to hold the parts permanently 
in position, and to give the most intimate possible radiating 
surface for the dissipation of heat. An electrolytic apparatus 
for the manufacture of hypochlorite solution for disinfecting 
purposes is also shown under the name of the ''Meridionizer." 

A. Haworth & Sons, Sowerby Bridge. (Stand No. 321.) This 
stand consists of a screen, on which are exhibited a number of 
phetographs of boring and surfacing lathes manufactured Бу 
this firm. 
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Joshua Heap & Co., Ltd., Oldham Road, Ashton-under-Lyne. 
(Stands Nos. 160 and 177.) This is an exhibit of screwing 
machinery, pipe cutters, pipe wrenches, and accessory tackle. 
Most varieties of bench tools, and also machines for both hand 
and power, are represented. 


John Holroyd & Co., Ltd., Milnrow, Rochdale. (Stands Nos. 
97 and 100.) Screw milling machines are the distinctive feature 
of this stand. The company show their new type of screw 
milling machine, on which caps and bushes can be screw milled 
either with a single thread cutter or with annular cutter, which 
latter cuts all the threads at one revolution. Both internal 
and external threads can be cut on this machine. This is a 
novel machine, and ought to be of interest to all engineers 
interested in screw cutting. There are also two rotary-chuck 
hack-sawing machines exhibited, the larger 10-in. machine being 
driven by an electric motor mounted on top of the frame, and 
driving by means of Hans Reynold chain gear. The work is 
slowly revolved as the saw reciprocates. 


Richard Hornsby & Sons, Ltd., Grantham. (Stand No. 12.) 
This firm exhibit a 17 b.h.p. gas engine and suction plant. The 
engine is coupled direct to a Lancashire dynamo by flexible 
coupling, and is driven by gas from a generating plant of their 
own manufacture. The unique feature of the engine is its sim- 
plicity, especially in the design of the valves, which are all in 
sight, and can be easily got at from outside, and without taking 
anything to pieces. The engine draws in the gas as it is required 
from the generator, and when the engine is not running there is 
no gas being made, and none is ever under pressure. The parts 
of the plant are: The generator, the scrubber for cleaning and 
cooling the gas, and the receiver, or reservoir box. The plant 
appears to work well and silently; there is a noticeable absence 
of the customary ''gassy " smells; but the engine seems under- 
flywheeled, as the lamps flicker somewhat. 


Humpage Thompson & Hardy, Jacob Street, Bristol. (Stand 
No. 175.) Gear hobbing machinery is well represented at this 
stand, the principal exhibit being a 30 in. by 2 pitch machine 
driven by a 2 h.p. Westinghouse motor, fixed on the top of the 
gear-box on top of the column. The design of this machine 
and drive is essentially compact and neat, and forms à marked 
contrast to many of the make-shift motor mountings to be seen 
in the exhibition. An important point in this system of cutting 
gears is that all the teeth are cut at practically the same time 
(within one revolution of the table). Thus in a cast-iron wheel 
the strains are set free, and distributed evenly all round the 
periphery of the wheel, thus insuring that the finished wheel 
is perfectly round with all the teeth evenly spaced. This is not 
the case with the old method of cutting the teeth one at a time 
with a milling cutter. 


Hyatt Roller Bearing Co., 47 Victoria Street, S.W. (Stands 
Nos. 55 and 78.) These familiar flexible roller bearings are 
exhibited in all sizes, and appear to be meeting with favour in 
cases where heavy weights or strains are concerned. Their flexi- 
bility within certain limits is doubtless an advantage, while 
their durability is demonstrated by the exhibition of a number 
of bearings which have been in continuous use for nine years. 
For high speeds, rollers of large diameter and light weight are 
recommended in order to avoid slip. 


Ludwig Loewe & Co., Ltd., Farringdon Road, London, E.C. 
(Stands Nos. 299 and 302.) This company exhibit a large 
number of machine tools, one of the most interesting of which 
is an electrically-driven grinder for motor shafts and similar 
work, The motor drives the grinding wheel by means of a belt 
drive, but the table motions are driven by an independent 


орус Loewe & Co.’s POCKET SPEED COUNTER. 


morse silent chain. This latter feature obviates all possible 
irregularities of grinding due to belt slip when these are used 
for driving the table traversing gear. A small pocket speed 
counter, shown in the illustration herewith, is somewhat of a 
novelty. It reads directly up to 10,000 revolutions, and can be 
set back to zero very rapidly. It also embodies a reversing 
gear, which enables it to be used for right or left hand running 
machinery. This firm also show a line of small ball bearings 
fitted complete in an elliptical end plate. The construction is 


such that they may, for example, be bolted directly on the 
end plate of a motor with little or no alteration to the general 
design. Lubrication is provided by means of glass oil vessels 
clipped to the plate. Another speciality is illustrated by 
samples of fine castings produced by the ''Veeder"' system, in 
which a zinc alloy is cast under pressure into steel dies pre- 
viously exhausted of air by a vacuum process. The samples 
shown are particularly fine, and comprise parts of telephones, 
electricity meters, &c., cast with screw threads, holes, and gear 
teeth all complete, and with a surface which requires no 
finishing. 

The Lumsden Machine Co., Ltd., Alexandra Works, Gates. 
head-on-Tyne. (Stand No. 188.) A small stand of British- 
made tools, including a universal wood-trimmer, with many 
ingenious adjustments and adaptations, and a' semi-automatic 
lathe tool-grinder. This latter machine has on one side a rest 
and trough for hand grinding, while the other side has a tool- 
holder mounted on a compound slide rest. By this means the 
tool may be set at any angle for side and top rake, and for end 
clearance. The various circular slides are graduated in degrees, 
and the tool-holder is locked at any angle by spring plugs, which 
fit into adjustable stops. The slide rest, as a whole, is recipro- 
cated vertically by a geared crank and lever, so that a flat tool 
surface may be attained, while at the same time increasing the 
speed of grinding. 

The Magnoid Co., Ltd., London. (Stand No. 217.) This is 
a patented process for repairing cast iron, the principal feature 
claimed for which is that the castings, after repair, may be 
machined, and are stronger than the original casting. The 
process is not exhibited, and no details are given. 


Mayer & Schmidt, Offenbach-a-Main. (Stands Nos. 240 and 
241.) The principal item here amongst a large variety of grind- 
ing machinery is an automatic cylinder grinding machine, with 
an adjustable spindle fitted with ''sun and planet” motion. 
The machine works automatically and grinds cylinders perfectly 
true and parallel up to one 2,500th of an inch. The horizontal 
arrangement of grinding head (spindle) permits of a very strong 
and solid construction, thus ensuring perfett grinding. The 
cylinders are fixed on an adjustable table, and do not rotate. 
The grinding spindle runs centric and excentric, with a planet 
motion. All parts subject to wear can be easily replaced. The 
grinding spindle runs in an oil bath. The machine is provided 
with patent dust exhausting device, which at the same time. by 
creating a strong draught, serves to keep the cylinder cool. 
Other machines shown include automatic twist drill grinders, 
saw sharpeners, and universal tool-shaipening machines. 


H. Milnes, Ingleby Works, Bradford. (Stand No. 317.) This 
firm shows a small lathe for foot or power, 5 in. centres, self- 
acting slide, adapted for surfacing or screw-cutting. 


Mordey-Fricker Electricity Meter Co., Ltd., 82 Victoria *tieet, 
S.W. (Stands Nos. 226 and 254.) Examples are shown of the 
Mordey-Fricker electrolytic prepayment meter, which depends 
upon the consumption of a measured length of copper ribbon 
immersed in the electrolyte and given a definite feed per each 
coin inserted. A new form of clock type meter is also shown, 
and a thermal maximum demand indicator made up in a form 
similar to a switch fuse for use in feeder pillars. 


P. F. Oddie & Co., 47 Victoria Street, London, S.W. (Stand 
No. 283.) On this stand are exhibited the following :—Oddesse 
Pumps.—This pump is an improvement on the duplex type. 
The small pumps, of which several types are shown, some at 
work, are distinguished by the simplieity of the valve gear, the 
motion being obtained without the use of rock shafts, joint pins, 
or any parts requiring adjustment or attention. The middle and 
larger sizes are fitted with variable expansion valves. This 
ensures the utmost economy, and enables the pumps to be run 
at any speed without shock and at a constant length of stroke. 
The latest development is the Oddesse compound pump, one of 
which is shown at work. Owing to a special arrangement of the 
steam distribution, it works with a high rate of expansion. 
Oddie-Barclay High-speed Pumps.—Photographs of some large 
sizes of these pumps are exhibited. The feature of this pump 
is the suction valve, which is mechanically controlled. This 
enables these pumps to run exceptionally quietly at very high 
speeds, making them particularly suitable for electric drive. 
The Oddie-Barclay pumps are made by Messrs. Andrew Barclay, 
Sons & Co., Ltd., Caledonia Works, Kilmarnock, N.B. Oddie 
Steam Turbine for Land and Marine Purposes.—Several draw- 
ings are exhibited, showing the construction and general arrange- 
ment of this turbine. The principal points of the construction 
are automatic balancing of the axial thrust, and equalisation 
of the expansion between the rotor and the casing. The marine 
arrangement consists of a new combination of reciprocating 
engines and turbines, especially designed for cruisers, torpedo- 
boat destroyers, and the lixe. 
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Pfeil & Co., Clerkenwell, E.C. (Stand No. 205.) This is a 
large stand with a large exhibit of machine tools, mostly of the 
automatic variety. Special rapid reduction lathes are a feature 
of the exhibit, these machines having been designed for high 
speed turning in order to conform to the modern principle of 
workshop economics which aflirms that repetition work is most 
rationally produced on special and not on universal machines. 
Plain parts up to 23 in. diameter in wrought iron or mild steel 
are much more advantageously produced upon these lathes than 
upon the ordinary screw cutting lathes usually employed for 
such work. The latter machines have much mechanism which 
is never used for such jobs, and have none of the special ar- 
rangements needed for turning them out rapidly. Experiments 
have shown that high speed steels will not stand a cutting 
speed of 210 ft. per minute with a feed of 0'008 in. and a 
depth of cut of 4 in., reducing the work 1 in. on the diameter, 
unless the tool is cooled by a large tlaw of liquid which enables 
a clean smooth surface to be given to the work. 

The No. 2 A relieving lathe exhibited is of interest as a tool 
specially designed for tool making. These machines can be used 
as ordinary screw cutting lathes, but have been specially de- 
signed for giving relief to the teeth of milling cutters and 
worm hobs of all kinds. They are for relieving cutters having 
either straight or spiral flutes; the spirals being either right 
or left hand. A very great advantage is the arrangement by 
which side relief can be given to the teeth of a cutter. The 
importance of the side relief to a milling cutter is even greater 
than it at first appears to be, as it enables angular and face 
cutters to be used to advantage on horizontal milling machines, 


and very varied profiles to be excellently milled by cutters | 


carried by vertical spindles. The travel of the relieving tool can 
be varied at will through any angle from a path parallel with 
the cutter axis to one at right angles to it. The relieving 
tool can operate with the lathe spindle running in either direc- 
tion, an arrangement. which is necessary when relieving hollow 
cutters internally and certain forms of end mills. 


Pollock & Macnab, Ltd., Bredbury, Manchester. (Stands Nos. 
195 and 215.) A number of lathes. shapers, and drilling machines 
are here exhibited, the motors for driving purposes having been 
supplied by the Lancashire Dynamo Co. and * Electromotors,”’ 
Ltd. The special feature of these lathes is the '' Apollo" all- 
gear driving headstock, which enables a constant speed motor 
to be used for driving. This headstock will give sixteen direct 
spindle speeds—without multiplication. from а countershaft. 
which is not necessary on this type of lathe— the idea being to 
abandon countershaíts altogether for general convenience and 
evonomy of workshop space; also the important economy of 
permitting the operator to obtain without shock or jar the 
required and correct. spindle speed by merely moving the levers. 
But the greatest advantage of the ‘‘All-gear’’ Head is, that 
when the lathe is turning on all diameters within the capacity 
of the machine, the maximum cutting power and full output 
is always available, which is impossible with a cone, variable- 
speed countershaft, or any other form of drive which obtains 
variations in speed bv alteration of belt velocitv. The cone 
drive, as is well-known, gives a variation of speed (and there- 
fore of cutting power) every time the belt is changed. For 
instance, with an average four or five speed cone, the variation 
from maximum to minimum 18, say. something like three to 
one, which means that if a cone drive on its maximum power 
can remove 300 lb. of metal per hour, on its minimum power it 
would only remove 100 fb. per hour, and proportionately the 
same for the intermediate steps; but with the “ All-gear’’ drive 
the cutting power, belt velocity, and output is a constant on 
all diameters. Also if a two-speed countershaft is used, 52 
spindle speeds can be obtained, and all adjustment and slipping 
oi friction clutches is avoided. 


George Richards, Ltd., 31 Finsbury Square, London, Е.С. 
(Stand No. 289.) A number of machine tools are shown, the 
one of most interest to electrical manufacturers being an auto- 
matic key seating machine for shafts of апу description. The 
results of careful tests and practical experience in machine 
tools has developed the fact that much smaller keys cans be 
used to advantage when they are bedded deeply in the shaft. 
There is also an advantage sometimes in cutting narrow kev- 
ways in the articles to be keved on the shaft. In using the 
“G.R.” keying system the drawings of the shafts should show 
the position of the kevs and whether one or more are to be 
used, and are also marked with the number of the key to be 
used, The fitter, if necessary, stamps the number of the kev 
and its position on the shaft, and it is then passed to the 
automatic machine. The cams of the machine are immediately 
set to suit the length and depth of the key-bed, which auto- 
matically produces the key-bed exactly of the size ready to have 


the key pressed into its place. No fitting nor time is spent 
beyond pressing the key in, and therefore a saving is effected in 
comparison with the usual methods of doing this work. A 
number of steel pulleys are also exhibited, and known under 
the name of “Anglo All-Steel” pulleys. They are manufac- 
tured by Messrs. Gimson & Co., Ltd., of Leicester. 

Sanderson Brothers & Newbould, Ltd., Attercliffe Forge, Shef- 
field. (Stands Nos. 158 and 179.) This stand contains a number 
of machine tools all in working order, and designed to show the 
adaptability of “N-a Be N " high-speed steel tools for furning, 
drilling. or cold sawing purposes. ‘The motors and starters are 
by the Union Electric Co., Ltd., of Southwark. 

Arnold Schove, 9 and 11 Moor Lane, London, E.C. (Stand 
No. 205.) A large variety of small grinding machinery, also 
hand tools, hack saws, bench tools, and machine tool accessories. 
One item of more interest to electrical men is the ''Kosmoid ”’ 
time recorder, which gives an autograph record of each employee 
using it. It is а small and neat machine, size 12} in. by 5 in. 
by 94 in., weight 15 lb. 

Schuchardt & Schutte, 54 Victoria Street, London, S. W. (Stand 
No. 186.) A large exhibit of machine tools of the smaller varie- 
ties, including lathes, milling machines, gear hobbers, tool 
grinders, &c. Also a good show of split steel pulleys of the 
'" Initiandum "" brand, which are claimed to be 40 to 50 per cent. 
lighter and stronger than cast-iron pulleys. A full description 
of the large exhibits in the centre of the hall appeared in our 
issue of September 26th. 

South British Trading Co., Ltd., London, E.C. (Stand No. 
218.) An exhibit of sundry engineering accessories, such as 
hack saw blades, drop forged spanners, lathe tools, taps and 
dies, &c., &c. 


F. Thomas, Barnsley Street, Wigan. (Stand No. 314.) An 
exhibit of various combined boring and screw-cutting tools, 
also an improved type of boring bar for metal shafts and 
similar work. 


Union Standard Machine Co., 165 Queen Victoria Street, 
London, E.C. (Stands Nos. 26 and 36.) A large number of 
hand-operated panching and shearing machines are shown, also 
portable work-benches, vices, &c. Screwing gear is well repre- 
sented, also portable forges and other hand tools. This company 
also exhibit their celluloid insulated electricians’ pliers, 
guaranteed to stand a test of 17,000 volts at 50 ~ without 
breaking down. 


Gustav Wagner, Reutlingen. (Stand No. 136.) An exhibit of 
cold sawing machinery, the larger machine having a circular 
saw with high-speed steel teeth. This tool cuts round steel of 
50 mm. diameter in two minutes. There is also an automatic 
saw grinding machine, with reciprocating grinder and step-by- 
step revolving gear for the saw. 


Watkin & Co., North Evington Engineering Works, Leicester. 
(Stands Nos. 195a and 2144.) An exhibit of wood-working 
machinery, the principal item of which is their patent mechani- 
cal woodworker for pattern work. This machine has special 
features of construction. which make it particularly applicable 


` со the numerous and ever-varying intricacies of pattern work, 


and which enable almost every conceivable operation in wood- 
work to be carried out easily. The machine has practically 
universa! motions to the cutter head and the table, and both are 
provided with quick and fine positive feed motions. It applies 
equally well to the fine delicate work of some shops as to the 
large heavy work of others. On corebox and pattern work, gear 
patterns, &c.. it is particularly advantageous. 

(Stand No. 261.) 


Georg Wuttig, Loebtau, Dresden, Germany. ( 

A very interesting exhibit of three automatic screw-making 
machines in operation. Whilst in former screw-making machines 
the movements of the working spindle and cutter had to be 
frequently reversed for the purpose of cutting threads, in this 
machine the spindle and cutter run uninterruptedly in the same 
direction. This new construction possesses a great advantage. 
in that in cutting threads the movement of the working spindle 
need never be reversed nor arrested. and in that the shaping 
tools can work simultaneously with the cutter. The threads can 
thus be cut simultaneously with the making of the heads or 
cutting off. The shaping tool rests on a special slide, and can 
be moved, according to requirements, either diagonally to the 
spindle, or in the same direction as the spindle, or in both 
directions simultaneously, whilst the cutting-off tool arranged 
on the opposite side works independently. A third tool which 
can be used in shaping the screw-head, or cutting off the contact- 
surface of the screw-head, or to hold a small milling wheel is 
arranged likewise in à way to enable it to work independently 
of the cutting-off tool. The cams are formed by several sectors 
resting on the same foundation, and each sector may be used 
for a determined length or diameter of screw. 
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(This Patent Record is compiled. by our own Editorial Stag, and 
18 strictly copyright.) 


Specifications Published Oct. [0th 


A full list of these was published in our last issue. The following 
' age abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


i 1906 Patents 


15,965, FERRANTI. Electric furnaces for the oxidation of 
nitrogen are constructed so that the arc is formed between 
concentric electrodes, preferably arranged as the poles ot a 
magnet in order to cause rotation of the arc. The electrodes 
are water-cooled, and the air is passed through the arc gap 
under pressure. Rapid cooling of the oxidised gases 1s effected 
by allowing them to expand rapidly in an тшк nozzle 
which communicates with a vacuum pump. The velocity energy 
of the gases after cooling may be absorbed by means of a suit- 
able turbine wheel. Five claims, six figures. 

15,855, British Тномхох-Носѕтом Со. (General Electric 
Co.). Remote control motor-operated switches for high pres- 
sures have their mechanism so arranged that the switch. may 
be opened or closed manually from the distant point at the 
same speed as when motor operated, and without the necessity 
of disconnecting the motor from the mechanism. Two claims, 
seven figures. 

21,545, Everetr & EpcGcuwBE. А combined speed and dis- 
tance indicator for wheeled vehicles is made by using the 
ordinary generator anc voltmeter arrangement for speed indi- 
cation, while the generator carries a special contact-maker which 
serves to make and break a local battery circuit. "This local 
circuit actuates a step-by-step mechanism, which is calibrated 
as a distance indicator. Three claims, two figures. У 

24,446, British Тномхок-Носхтом Со. (General Electric 
Co.). A protective device to give warning when the oil level 
in transformer cases or similar appliances falls below the safc- 
working level. A pair of electrodes or sparking points are arranged 
above the transformer windings at the critical level, апа con- 
nected to a source of current of such pressure that sparking 
wilt take place when the points are no longer submerged. A 
number of separate pairs of sparking points may be used and 
connected, each one in parallel to a section of the high-pressure 
winding of the transformer. Four claims, seven figures. 

20,413, CLARKE, CHAPMAN & Co., & Момку. Projector arc 
lamps are provided with a compound-wound motor adapted to 
move the carbon electrodes together or apart. When the 
condition of the arc is normal, the field of the motor is 
neutralised, but it is excited in either direction according to the 
variations in the resistance of the arc. One winding of the 
field magnet is in series with the arc, and the shunt winding 
is in series with the motor armature, and also with a non- 
variable resistance, which is shunted across the arc. А relay 
is also provided with its magnet winding connected in parallel 
to the electrodes, and adapted to short circuit either the 
shunt-magnet winding, or the non-variable resistance which is 
in series with it. Four claims, four figures. 


1907 Patents 


10.040, Garrors. The controlling mechanism of differential 
arc lamps comprises the customary shunt and series solenoid 
mechanically opposed to each other, but each core is provided 
with a separate dash pot arranged in the same straight line as 
the core. The two pistons move with their respective cores 
and are fitted with disc valves above the piston of the 
shunt solenoid and below the piston of the series solenoid. The 
result is that both dash-pots assist in retarding the ‘ striking ” 
movement of the mechanisin but present no obstacle to the free 
approach of the electrodes. Two claims, one figure. 

15,558, GeBRtpER Siemens & Co. Electrodes for search 
lamps. This specification is printed in full on page 597. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be q on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


14,395, Marter. Manufacture of an insulating composition and 
articles resembling vulcanite. 

16,746, JousoN, & JOHNSON SEcRET WIRELESS TELEGRAPH AND 
TELEPHONE TEsrING SYNDICATE. Apparatus for use in 
electric telegraph systems. 

18.687, Crorr. Splicing ear for electric trolley wires and the 

like. 

18.965. GRAHAM. Telephonic apparatus. 

20.808, ALLGEMEINE ErkKTRICITATS-GES. Compensated dynamo- 
electric machines having commutating poles. 

21.557. Z£rrLIN. Mechanical production of high vacua. 

21,515, British THomson-Hovsion Co. (General Electric Co). 
Process and apparatus for the treatment of metallic 


tungsten and for the manufacture of electric lamp fila- 
ments therefrom. | 

21,516, Sayer. Brakes for vehicles and the like whereby their 
motion and the surface carrying them are utilised to 
stop them. 

21,669, Ввїтїзн THowsoN-Hovusrox Co. (General Electric Со.). 
Manufacture of electric incandescent lamps having metal 
filaments. 

21,679, Bovrr (auff). Safety guards or fenders for tramway 
cars and the like. 

25,012, Axcorp, & Maxim ErrcrRicAL Co. Arc lamps. 

24,669, RaBBIDGE. Inductor electric generator. 

27,210, Leitner. Dynamo-electric generators. 

28,509, ALLGEMEINE ELEKTRICITÄTS. Lightning arresters and like 
protective devices for electrical installations. 


1907 Patents 


938, BavroR. Headlights for railway and tramway vehicles. 

1,196, British THomsox-Houston Co. (Allgemeine | Elektrici- 
о Supports for the filaments of incandescent electric 
amps. 

2,053, 'TRaUTMANN, née Sprig. Electrical apparatus for auto- 
matically indicating the positions of trains on railways. 

2,202, AKT.-Ges. Brown, Boveri, & Cie. Brushes for use in 
dvnamo-electric machines. 

2,460, Brookes (Asbestos Wood Co.). Manufacture of com- 

| positions of matter of a refractory character and adapted 
for electrical insulation and other uses. 

2,604, Cauperay. Electric time switches. 

2,687, Stemexs Bros. Dynamo Works, Ltd. (Sitemens-Schuckert- 
werke). Electrical transmission of power. 

5,651, JuNGNER. Iron electrodes for accumulators with alkaline 
electrolyte and method for manufacturing same. 

3,711, JUNGNER. Method of producing electro-active cement- 
like substances of iron and nickel hydrates for forming 
electrodes, and accumulators constructed with such 
electrodes. 

3,834, JuNcNER. Method for the production of electrodes of 
magnetic metals by means of electrolytic oxidation. elec- 
trodes produced in this manner, and accumulators 
provided with such electrodes. 

4,714, Fessexpex. Signalling by electromagnetic waves. 

5.958, Main. System of push-button apparatus for operating 
or controlling electric lifts. 

6.341, BREMAECKER. Apparatus for controlling electric currents. 

6.973, KALLMANN. Electric brakes for electro-motors. 

7,529, Осгк. Thermo-mercurial electric contact makers. 

7.964, мин & Linzer. Electromagnetic devices for the 
obtaining of a sequence of eftect as applied to automatic 
controlling devices and the like. 

9.554, MvpcE. Dynamo-electric machines provided with com- 
mutating poles. 

9,743, Day (Meyer Akt.-Ges.). 
switch boxes. 

11,475, Stemens-SCHUCKERTWERKE Ges. Operating devices for 
electrical switches, for use in connection with train- 
controlling systems. 

11,501. Tupor. System of operating electric vehicular traffic. 

11,917, RocHLING, ScHoeNaAwa, & RopENHAUSER. Electrodes for 
resistance. furnaces. 

12.225, GiRpLESsTONE & TuoRkELIN. Electric arc lamps. 

13,062, Barrets. Photometer for testing the luminous power of 
electric lamps. 

17.067. Lorn. & British Ever-Reapy Evectricat Co. 
hand Jamps. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but.are not yet published for sale. 


1907 Patents, 


4,429, CovapE. Electric servo-motors. 

17,410, SIEMENS-SCHUCKERTWERKE GES. Electric switches. 

18,260, MonnisoN. Incandescent lamps and method of making 
the same. | 

20.670, DnavrLT. Mercury interruptors for electric currents. 

20.676, Сохкалр. Electrically-operated switching and other de- 
vives. 

20,867, ALLGEMEINE  ErEkTRICITÁTS-GES. 
machines of the commutator type. 

21,055, Yates & Lum. Method of electric motor control and 
upparatus therefor. 

21.225, ATELIERS Тномѕох-Носѕтох (ANCIENS ETABLISSEMENTS 

| PosrkL-ViNAY). Methods of varying the speed and 

power-factor of asynchronous motors. 


Expiring Patent 


The following patent expires during the current week, after 
a life of fourteen years :— 

19,809. October 20th, 1895. И. Y. CasrNER. Carbon elec- 
trodes for electrolytic purposes are made from ordinary 
carbon in the first place, and then submitted to intense heat 
produced by means of an electric current, while at the same 
time protected from oxidation by means of carbon dust 
An inert atmosphere may be used instead of the carbon dust 
The effect of the heating is to partially graphitise the carbon 
electrodes, and so render them more durable. 


Means for locking electric 


Electric 


Alternating - current 


For LOCAL NOTES, c., see pp. 619 to 626 
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LOCAL NOTES 


ABERDEEN: Tramway Management.—2A resolution has been 
passed by the Corporation, ‘That from and after December 1st 
next the general manager of the tramways shall have the charge 
of the whole ot the Corporation tramway undertaking, with the 
exception of the permanent way and the overhead electric 
equipment and coder cables, and that the Councils resolution 
of date May 5th, 1905, in regard to the equipment and repair 
of the Corporation cars and the memorandum of duties of the 
general manager adopted by the Council on December 18th, 
1905, be altered accordingly.” | 

ACCRINGTON: Tramcar Obstruction.—There have been 
several cases before East Lancashire magistrates of late for ob- 
struction of electric tramcars by drivers of various vehicles. The 
Accrington bench on October 11th, laid down the law very 
clearly. The Clerk ruled that iv was a driver's business to get 
out of the way of the car, and in giving their decision the 
justices held that the law appeared to be clear that tramcars 
were entitled to an unobstructed road. 

BARRY: Electric Light Installution.-—A consulting engineer 
has been retained in connection with a scheme of electric supply 
in this town. 

BELFAST: Tramway Statistics.—At the Tramways and Elec- 
trical Committee meeting on the 14th inst., Sir Robert Anderson 
presiding, Mr. Nance, Manager, presented his half-yearly 
financial report. From this it appeared there was a working 
profit on the system of £48,114 15s. 10d., notwithstanding the 
very bad summer, which discouraged tourists and outdoor trattic, 
and the disturbances in the city. The receipts showed the very 
satisfactory increase of £6,460, an additional quarter of a 
million car-miles had been run without additional expense, and 
the working expenses were the very low ones of 4'29d. per car- 
mile, the lowest figure yet reached by any Corporation. А return 
of the working expenses of the chief towns in England shows 
that Belfast is from 20 to 35 per cent. below them. With regard 
to the purchase of the Cavehill tramway svstem, it was decided 
to confine the financial powers of the Bill to be brought before 
Parliament to £60,000. 

BIRMINGHAM: Warston Lane Tramway Áccident.— The 
Board of Trade inquiry into the tramway accident which oc- 
curred on October Ist at the junction of Warston Lane and 
Icknield Street, was held last week-end, when Lieut.-Col. Yorke 
heard evidence from a number of witnesses. A report will be 
published in due course. 

BLACKPOOL: Generating Plant.—A 1,200 kw. Willans- 
Dick, Kerr turbo-alternator was put into operation last week. 
The capacity of the generating station is now 4,150 kws., the 
cost of the new machine being about £6,000. 

BRADFORD: Tramway Extension.--The tramway extension 
to Wibsey was opened on Thursday, after Major Pringle, R.E., 
the Board of Trade inspector, had been over the route with 
Mr. C. J. Spencer, the tramway manager. 

BRIGHTON: Volks Electric Railway.- During the recent 
storm last week some 200 yards of Volk's electric railway was 
completely undermined, the metals laving upon the beach. Gangs 
of men are at work repairing the damage, and the management 
hope to be running over the damaged portion of the line in nine 
or ten davs. | 

BRIGHTON: Supply to Outlying Districfs.-- It is stated that 
the Electricity Committee have under consideration the question 
of obtaining Parliamentary powers to supply electrical energy 
to outside districts. It will be remembered that a similar scheme 
was investigated at the time the plans for the Southwick power 
station were in preparation. 

BUDE: Electric Lighting.— ^n agreement has been entered 
into with the Bude Electric Supply Co. for an electric lighting 
undertaking, under which the Council enters into a five years’ 
contract for public lighting from March 31st, 1908. the company 
providing and maintaining 101 lamps, and also the poles and 
brackets. The price and conditions of lighting are to be the 
same as the present. contract for lighting with. oil. lamps. 

CARDIFF: Znfirmary Electrical Department.---At a meeting 
of the Cardiff Infirmary Management Committee on Wednes- 
day, a report by the Medical Board was presented, in which it 
was stated that Dr. Sequira, ‘һо is an expert," had offered 
to undertake the inspection of the electrical department for a 
fee of 50 guineas. It was stated that the Finsen lamp and 
X-ray apparatus in the electrical. department had not been 
properly looked after, and that the success of the department 
wits In consequence unfavourably compared with other. institu- 
tions. It was decided to employ an expert to report upon the 
electrical. departinent, and to pay him a fee not exceeding 50 
guineas, if necessary. 

Noisy Tramcars,—With reference to the recent complaints 
as to the noise from tramears, and also respecting the con- 
tinual dropping of bolts fram the cars, Mr. Arthur Ellis, the 
thamway manager,- reporting to the Lighting and Tramways 
Committee, states that it is impossible to prevent small bolts 
dropping from any machinery at times. The cars, in his 
opinion, were in as good a condition as апу in the United. King- 
dom, and it was not right to sav that bolts were continually 
dropping. out. He did not deny that one might be found 


occasionally. "With regard to the noise, this was due to the 
condition of the track, and the corrugated state of the rails in 
some parts. ‘The local conditions were against the cars running 
noiselessly or even with little noise. ln some towns they had 
rock foundations, but in Cardiff the concrete was laid on soft 
material, and the wooden blocks acted as а sounding-board. 
At Hull they had the best track in the country, it being laid 
with longitudinal sleepers. : 

DARTFORD: Electricity Works Finances.—A report has been 
presented by the auditors upon the cohditions of the finances of 
the electricity department. Up to September 30th, 1906, the 
accounts have been kept, and revenue accounts and balance 
sheets prepared on the basis of actual cash receipts and pay- 
ments. Irom October Ist, 1906, however, the system was 
changed to one of recording in the books income and expenditure 
as 1t became due, whether actually received and disbursed or 
not. The auditors thoroughly endorse the change. The revenue 
account prepared by the auditors shows a credit of £559 Os. 4d., 
which they have placed to the credit of reserve. It is recom- 
mended for the future that a separate set of books should be 
kept for the electricity accounts, as the present system of having 
the same ledger for different sets of accounts is undesirable. 
With regard to depreciation of assets. the opinion is expressed 
that charging the revenue account with repayments of instal- 
ments of loans provided to a large extent for the necessary 
depreciation; but something should be set aside to renewals 
fund, to provide for any special renewals which it would be 
unfair to charge to апу one year's revenue. A sum of about 
£250 per annum for this item is suggested. With this sum set 
aside and the instalments of loans charged to revenue, it is 
thought that proper provision for depreciation would be met. 
With regard to the revenue account, the amount spent on coal 
bears too high a ratio to the sales, and that economies could be 
effected in this item. 

DERBY: /Z'ramway Construction.— The delay in the con- 
struction of the tramways on the Ashbourne Road route was the 
cause of some discussion at a meeting of the Derby County 
Council last week. Several residents in the district have 
threatened proceedings for compensation. Alderman Spriggs, 
in dealing with this matter, said that the Committee had done 
everything to hasten the work. The contractors and their 
oflicials had all been spoken to, and he was glad to say that 
there was now a marked improvement in the rate of progress. 
A resolution was subsequently moved and seconded that the 
Tramways Committee be instructed to strictly enforce the 
penalty clause of the contract with Messrs. Blackwell & Co. 
for the construction of the lines in question. 

DUNDEE: 7'elephone Charges.—On Thursday, the members 
of the local Chamber of Commerce had an interview with Mr. 
F. D. Watson, the general superintendent for Scotland of the 
National Telephone Co. Mr. Watson, in the course of an ad- 
dress, explained that the new rates did not apply to old 
subscribers, and the company had no intention ot applying 
them. 

EDINBURGH: Proposed Electrification of Tramways.—In 
cennection with the reported proposal to acquire the Edinburgh 
cable tramway system, and convert it to electric traction, a 
letter has been received by the Town Clerk from Mr. Norman 
A. Thompson, of which the following is the text :—''I have been 
considering a scheme for electrifying the Corporation tramways 
in conjunction with a financial firm of very high standing. I 
shall be glad to know if the Council would consider selling the 
present tramways to а new-tramway company and grant thein 
a concession for working the same for a period of sixty years, 
and, if so, what sum in cash down would the Council require 
for this. A new company would convert the present lines to 
electric traction, and simultaneously would put down extensions, 
probably aggregating some nine miles of double track. The 
system adopted would be the overhead trolley, and all capital 
required would be found by the new company. The selection 
of the routes to be extended simultaneously with the conversion 
of the new tramways, and the length of these extensions is 
probably a matter which could be adjusted to mect the views 
of the Council. I would add that the present tramway com- 
рапу were approached on the matter several months ago before 
J had any communication with the Lord Provost or any members 
of the Town Council, and it was ascertained that they did not 
wish to stand in the way of the scheme at all, provided the 
terms to themselves were satisfactory." 

GLASGOW: Tramway Employees’ Wages.—The Amalgamated 
Society of Engineers have placed before the Tramway Com- 
mittee a request that their members at present employed. at 
the Pinkston Power Station should be paid at the rate of double 
time for Sunday work. Mr. J. Dalrymple, the General Man- 
ager. reporting upon this request, said that the repair squad 
at Pinkston had been working for several months on a regular 
nicht shift, which might continue for а further. six or nine 
months, the rate of pay being ld. per hour over day rates. 
The Saturday night shift extended into Sunday morning, but 
Mr. Dalrymple contended that the rules of the Society were 
not framed for such conditions as these. ‘The men were work- 
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ing the ordinary weekly number of hours, and any work on 
sunday beyond this number would be paid for at double rates 
as usual. After some discussion the Committee decided by. 
9 votes to 3 that double time be paid for the Sunday work at 
present being carried on. 

GRAVESEND: Public Lighting.—The cost of public lighting 
has been under discussion by the Corporation. The cost of 
public arc lamps (main road and High Street) during the year 
ending March ólst, 1907, amounted to, approximately, £868, or 
£27 per lamp, but the Engineer sees little opportunity for reduc- 
ing this sum. At the same time he reports that it is quite pos- 
sible to effect great improvements and make a considerable reduc- 
tion in the charges by adopting magazine tlame arc lamps as now 
used in High Street in place of the existing main road arc lamps. 
Thirty-six lamps could be installed in place of the existing 32 
at an exclusive charge of £19 15s. per lamp. This course is to 
be adopted. 

HALIFAX: Noisy Tramcars.—]n connection with the com- 
plaints made by the residents in King's Cross Road as to the 
noise made by the tramcars, the Tramways Committee now 
report that steps are being taken to mitigate the noise. ‘The 
crossing at Aked's Road is to be taken up at once, but the 
relaying of the up-line cannot be undertaken until next spring. 
The gearing of the cars where worn is being renewed gradually. 
If it were all done immediately, the Committee would have 
to incur an expense of £700. 

KIRKCALDY: Tramway Running Powers.—ln connection 
with the recent arbitration concerning the terms upon which 
running powers should be arranged between the Wemyss District 
Tiamway Company and the Kirkcaldy Burgh, it has been decided 
(although Mr. J. B. Hamilton's decision was not binding upon 
either party) to give his suggestion a trial. The chief ditliculty 


arose in connection with the time table, but this has now been 


satisfactorily settled, a 20 minutes’ through service being com- 
menced, which is to be augmented at busy periods by a ten 
minutes’ service. 

LEITH: 7Zramway Extensions.—With reference to the tram- 
way extensions mentioned on page 580 of our last issue, a 
conference was held on "Thursday between representatives of 
the Leith and Edinburgh Corporations, but no definite decision 
was arrived at. The matter is to be put before the Edinburgh 
Tramways Committee. 

LIVERPOOL: Workhouse Lighting.—At a meeting of the 
Liverpool Select Vestry last week, it was stated that the 
electric lighting installation which was put into operation at 
the Brownlow Hill Workhouse twelve months ago had proved 
mest satisfactory, and that during the period in question a 
saving of about £1,200 had been effected, as compared with 
the annual bill previously paid for the Corporation supply. 
We illustrated and described this installation in our issue for 
June 6th, page 969. 

I LANDUDNO: Opening of the Tramway System,—Saturday 
next has been definitely decided upon for the opening of the 
tramway between West Shore, Llandudno, and Rhos. As 
already stated, arrangements for proceeding with the extension 
of the line to Colwyn Bay are well forward. 

LONDON: London County Council, —1n addition to the pro- 
posed tramway extensions mentioned on page 584 of our last 
issue, the Highways Committee, in a further report, recommend 
that Parliamentary sanction be sought for the following lines :— 
(1) Extension of existing tramways at Streatham, via Streatham 
High Road to the county boundary at Norbury. Length, 1 mile 
2 furlongs 8 chains. Estimated cost of construction and equip- 
ment, partly on overhead trolley and partly on conduit system, 
£47,262. (2) Woolwich Road extension for proposed car repair 
depot. Length, 1 furlong 9 chains. Estimated cost for conduit 
svstem, £10,100. (3) Connecting line from Dalston Lane to Mare 
Street, Hackney, via Amherst Road. Length 2 furlongs 2 chains. 
Estimated cost of construction for conduit system, £6,000. The 
consideration of these recommendations will have to be adjourned 
for a week, under the Standing Orders of the Council, as they 
involve expenditure on capital account exceeding £5,000. 

The work upon the Plumstead Road and High Street tramways 
is expected to be put in hand within the next few weeks. 

Several new tramway extensions from Tooting Broadway were 
opened on Monday. These lines have the effect of linking up 
the L.C.C. tramway system with the systems of the Croydon 
Corporation, the South Metropolitan Tramways and Lighting 
Co., and the Loadon United Tramways Co. 

At the meeting on Tuesday the Council sanctioned the bor- 
rowing by the St. Pancras Borough Council of £1.191 for arc 
lamps, and by Stepney Borough Council of an additional sum of 
£588 for the extension of electric mains, the borrowing of 
£10 000 having been already sanctioned. 

With regard to the decision of the Council in July to spend 
£51,400 and £16,000 upon the erection of the first section of 
a central tramcar repair depot іп Woolwich Road, the High- 
wavs Committee reported that the purchase of a site for 
55.850 had been completed. The area was approximately seven 
acres, 

The Highways Committee presented a report as to a diffi- 
culty which had arisen in regard to the purchase of trucks for 
500 electric tramears. The lowest tender was that of Kerr. 
Stuart & Co., Ltd., amounting to £40.8C0. The (Council re- 
ferred the matter to the Committee on February 19th, 1907, ond 


on February 20th the company wrote reducing the amount of 
its tender by £1,500. On February 21st the tenders were coin- 
sidered by the Committee, and they recommended the Couwnil 
to accept the reduced tender of £39,500. The Council's agenda 
was published late on Saturday, February 25rd, but on 
February 25th a letter withdrawing its tender was received 
from the company, with the result that the Committee's report 
was not submitted to the Council on February 26th. The 
Council on March 19th ultimately decided, on the Committee's 
recommendation, to accept the next lowest tender, amounting to 
£49,550, and now recommend that Messrs. Kerr, Stuart & Co.'s 
name be placed upon the list of those from whom the Council 
would not receive tenders in future. The recommendation was 
approved. 

It was decided to hold a special meeting of the Council on 
Tuesday, November 19th, to consider whether the right to 
require the Metropolitan Electric Tramways, Ltd., to sell to the 
Council the tramways authorised by the Harrow Road and 
Paddington Tramways Acts, should be exercised. 

Hampstead.—At a meeting of the Hampstead Hound 
Council on October 10th, it was decided as an experiment to fix 
“ Osram" electric lamps in place of six of the existing in- 
candescent gas-burners in certain streets. 

An exhibition of heating and other electrical appliances for 
domestic use will be held at the Town Hall on November 5th, 
6th, and 7th. The Phenix Electric Heating Co. will bear the 
expense of a demonstrator, who will give demonstrations in 
ccoking during the exhibition. Тһе Council authorised the 
Lighting Committee to spend £20 for expenses connected with 
the exhibition. 

The Lighting Committee reported that they had had under 
consideration the question of the desirabilitv of adopting general 
conditions of supply of electrical energy with a view to secure 
uniformity in such conditions for all Metropolitan Borough 
Council undertakings. ln this connection they had considered 
and revised a set of draft conditions prepared by the Institution 
of Electrical Engineers, and recommended that the conditions. 
revised to meet local conditions, be adopted. The recommenda- 
tion was approved. 

Islington.—'The results of the electrical undertaking for the 
quarter ended June 30th are the most satisfactory that have 
yet been achieved. The total revenue for the three months, ex- 
cluding carbons and wages. &c., for street lighting, was £9,586, 
an increase of £1,498 on the coresponding period of 1906. The 
number of units sold during the quarter under review was 
911.051, an increase of 254,581 over the corresponding period 
of 1906. The costs were' as follows, the figures for the corre- 
sponding period of 1906 being put in parenthesis :—Genera- 
tion 17174. (1264d.); distribution, 014d. (021d.); rates and 
taxes, O0'12d. (017d.); establishment charges, (35d. (0 53d.); 
total, 178d. (217d.). The economies effected in the works 
have resulted in the cost for coal alone being reduced from 
0°744d. per unit sold in June, 1906, to 0°715d. in June, 1907. 

Nhoreditch.—' The Borough Electrical Engineer having pointed 
out the serious consequences which would result if the largest 
feed pump at Whiston Street station should break down tem- 
porarily, and the necessity of providing an additional pump 
which would be available in such a contingency, the Lighting 
Committee are obtaining quotations for à boiler feed pump 
dealing with at least five thousand gallons per hour. The 
estimated cost is £100. 

Southwark.—-At the meeting of the Metropolitan Water 
Board on Friday, the General Purposes Committee reported 
having had under consideration the question of re-wiring of the 
Southwark Bridge Road оћсе consequent on the City of London 
Electric Light Co. changing the voltage of 100 to 210 volts, and 
also in consequence of the considerable number of alterations 
which have been made in the office to accommodate additional 
staff and to the number of extra lights provided. The Electric 
Light Co. had agreed to carry out the necessary alterations in 
the present fittings, &c., in order to adapt them for the new 
pressure. ‘The estimated cost of this work 1s £46, and will be 
paid to the Board on the completion thereof. The chief 
engineer advised that certain additional work shovld be carried 
out in consequence of the number of temporary connections 
which have been made during the past twelve months. Owing 
to the unsatisfactory condition of the wiring the light is very 
indifferent. At present the Committee were not in a position to 
recommend the Board to accept the tender, but in order to 
avcid delay they asked to be authorised to spend £400, which 
wculd more than cover the cost. The Electric Light Co. had 
agreed, subject to their not being put to a greater expense than 
the sum of £46 referred to above, to reduce the rate per unit 
from 6d. to 43d. as from January 1st last. The report was 
adcpted, and the General Purposes Committee was authorised 
t» accept a tender for the carrying out of the necessary work 
in connection with the re-wiring. 

Tooting Bec,—At the meeting of the Metropolitan Asylums 
Board on Saturday. it was reported that. pursuant to a resolu- 
tion adopted in December last, the Asvlums Committee on 
August 7th, with the concurrence of the engineer-in-chief, notice 
was given to the Tudor Accumulator Co. terminating forthwith 
the contract between the managers and the company for the 
maintenance of the battery for electric light. The generating 
of electricity in the asylum ceased on July 28th. and the County 
of London Electric Supply Co. commenced to supply to the 
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asylum for both lighting and power purposes on the following 
day. 

Westminster.—The Works Connunittee report that they have 
again considered the question of the lighting of Piccadilly by 
the Ritz Hotel, and had given instructions for the gas lamp 
to be removed from the retuge in St. James's Street by Picca- 
dilly, and an arc lamp, formerly attached to a temporary wooden 
standard adjoining the Hotel, to be substituted. The West- 
minster Electric Supply Corporation estimated the cost of 
erecting the lamp on the refuge at from £15 to £20. 

LOWESTOFT: Tramway Statistics.—The receipts for the 
year ended Spetember 30th were £10,934 19s. 7d., compared 
with £9,904 10s. 3d. for the corresponding period of 1906. ‘The 
total passengers carried were 2,622,937, against 2,194,712. 

Electric Lighting Matters.—Yhere are now connected to the 
mains 797 consumers representing 38,942 8-c.p. lamps. A re- 
port as to the supply to be given at Oulton Broad has been 
approved, and will be placed before the sub-committee appointed 
bv the Corporation to deal with this matter, in conjunction 
with the Oulton Broad Urban District Council. In connection 
with the scheme of electric lighting those streets in which 
mains are already laid, the Electrical Engineer has been in- 
structed to place four lamps in Hegent Road as an experiment. 

READING: Tramway Fares.—A petition has been received 
from about a hundred residents in the eastern part of the town 
in favour of halfpenny fares from 12 noon until 2 p.m. The 
Tramways Committee report that they have been unable to 
comply with this request. 

RICHMOND: Proposed Tramway Scheme.—The General Pur- 
poses Committee have communicated with the Barnes Urban 
District Council in connection with a system of tramways for 
Richmond and Barnes running from Richmond to Hammersmith 
Bridge. Engineers have been consulted, but the present object 
is to secure the sanction of the Barnes Council to the ‘general 
principle of the scheme, the question as to whether the two 
municipalities should work the lines themselves being lett open 
for future consideration. 

ST. ANNE'S: Bulk Supply.—Messrs Foote & Milne have 
applied to the Town Council for a supply of electricity in bulk 
in connection with their agreement to give a supply of elec- 
tricity in Lytham. The matter is to be discussed between the 
darties. 


SWINDON: Z7elephonic Facilities.—A sub-committee of the 


TENDERS INVITED AND 


ANTWERP.—The Municipal Authority of Antwerp invites 
tenders, by November llth, for a 30-ton electric crane for the 
new docks. Copies of the specification may be examined at the 
Commercial Intelligence Branch of the Board of Trade, 75 
Basinghall Street, London, E.C. 

AUSTRALIA.—The Board of Trade have received from their 
correspondent at Melbourne (Mr. Max Hirsch) copies of the 
specification and conditions issued in connection with tenders for 
ihe supply and delivery at Melbourne of 50 telephones (wall 
sets). Tenders are to be delivered to the Deputy Postmaster- 
General, Melbourne, by 3 p.m. on December 10th. The specifi- 
cation and conditions may be inspected by British manufac- 
turers at the Commercial Intelligence Branch of the Board of 
Trade, 73 Basinghall Street, London, E.C. Tenders, forms, &c., 
may Бе obtine at the Australian Commonwealth Offices in 
London, 72 Victoria Street, S.W., where also preliminary de- 
. posits on tenders may be paid. | 

BIRMINGHAM.—The Electricity Committee, in view of the 
rapid increase in the demands for electricity supply. contemplate 
asking the sanction of the Corporation for the completion of the 
Summer Lane generating station. 

The Birmingham, Aston, and King's Norton Joint Poor-Law 
Establishment Committee invite tenders for internal telephone 
installation at the Monyhull Colony for Epileptics, Monyhull 
Hall Road, King's Heath, Birmingham. Tenders to the Clerk 
by October 21st. 

"BRISTOL.—'The Education Committee invite tenders for 
lighting and ventilating by means of electricity а new school 
to he erected at Bedminster. Architect. Mr. H. Паге Lryan, 
4 Unity street, Bristol. Tenders to the Secretary, Education 
Committee, Guildhall, Bristol, bv October 23rd. | 

CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricitv, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. "Tenders to be 
received not later than 5 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. NM 

DOUGLAS.— The question of an electrical installation is under 
eonsideratien by the Town Council. The matter was under 
discussion in 1899 and 1900, when Professor J. A. Fleming 
F.R.S.. presented a report. 

EDMONTON. The Education Committee have instructed 
the architect to prepare fizures relative to the cost of lighting 
the schools һу electricity. 

GREAT WESTERN RAILWAY CO.—-Tenders are invited 
for incandescent electric lamps, electric light carbons and tele- 


Finance and Law Committee has been discussing with the 
National Telephone Company the present charges for the various 
telephone lines rented by the Corporation, and also the sale to 
the Corporation of these private telephone lines. A scheme has 
also been discussed for the centralisation of the telephone lines 
rented by the Corporation on one private exchange switchboard. 
The company, it appears, is unable to make any reduction in 
the charges for the telephones rented by the Corporation, and 
state that their price for reconstructing and selling to the 
Corporation their private lines would be £400 lls. 6d. The 
committee point out that, although the centralisation of the 
telephones would admit of intercommunication between the 
various departments, the annual charge for the private branch 
exchange would be £73 16s., as against the existing charge of 
£68 19s. 6d. The committee recommend that the Corporation 
should not entertain further the idea of purchasing the telephone 
lines from the company, but suggest that the scheme for 
centralisation be adopted, provided no extra expense is involved 
for additional staff. The committee's report was adopted. 

WIGAN (RURAL): Expiry of Electric Lighting Order.—An 
application is to be made to the Board of Trade to grant an 
extension of the Wigan Rural District Council’s Electric Lighting 
Order of 1905. 

WOOD GREEN: Reduced Tramway Fares.—In consequence 
of complaints as to the disparity in the fares from Winchmore 
Hill to Wood Green, the Middlesex County Council have taken 
the matter up with the Metropolitan Electric Tramways, Ltd. 
At a conference a reduced scale of fares was agreed to. 

YORK: The Tramway Question.—The tramway scheme out- 
lined on page 581 of our last issue was adopted by the Cor- 
poration on Monday. It was decided to proceed under the Light 
Railways Act, in preference to a Private Dill, on the score of 
expense. 

WORTHING: Street Lighting.—Considerable discussion took 
place at the last meeting of the Corporation with regard to a 
proposed reduction of the cost of street lighting, which is to be 
brought about by extinguishing the arc lamps during certain 
hours and switching on incandescent lamps. During the debate 
a scheme was outlined for abolishing the arc lamps altogether 
and substituting therefor tantalum lamps, by which, it was 
argued, a saving of £200 a year would be effected in the cost of 
current, and £130 a year on labour. Eventually the debate was 
adjourned. 


PROSPECTIVE BUSINESS 


graph apparatus. Particulars from Stores Superintendent, Swin- 
don, and tenders to the Secretary by October 22nd. 

GRIMSBY.—The Corporation invite tenders for the supply, 
delivery, and erection of additional switchboard panels. Parti- 
culars from the Borough Electrical Engineer (fee, one guinea, 
returnable). Tenders by October 21st. 

HULL.— Further tramway extensions are recommended. Ad- 
ditional details are being prepared for the Tramways Com- 
mittee. 

LLANDUDNO.—Tenders are invited for cable. 
the Clerk by November 2nd. 

LONDON: London County Council._—The London County 
Council invites tenders for the electric wiring of tramways sub- 
stations at Holloway, Hackney, and Clapton, and of a car-shed at 
Holloway. For fuller particulars see an advertisement this week. 

Murylebone.—Tenders аге invited for Пате arc lamp carbons 
by October l6th. Particulars from the Electrical Engineer, and 
tenders to the Town Clerk. 

Ntepney.--The Electric Lighting Committee of the Stepney 
Borough Council invite tenders for the following work 
in connection with the projected generating station at Blyth's 
Wharf, Limehouse, and sub-station at Osborn Street, White- 
chapel :--(.A) The complete equipment of the steam-raising por- 
tion of the station plant, including condensing water pipes, river 
wells, and coal handling plant. (B) The complete equipment of 
the electrical generating portion of the station plant. including 
turbo-generator, high and low tension switchgear, and convert- 
ing machinery. The contract will also include the removal of a 
portion of the plant already erected at Osborn Street, and its 
re-erection at. Blyth’s Wharf. For fuller. particulars see an 
advertisement this week. 

Stoke Neaington.—Mains are to be laid to Amherst Park and 
Burmah Road at an estimated cost of £224 and £654 respectively. 

LOWESTOFT.—-The Local Government board has sanctioned 
the borrowing by the Council of the following sums :--Feeders 
and oil filters, to be repaid in 20 years, £6,250: service and dis- 
tributors, repayment in 20 years, £5.000; meters, repayment in 
5 vears, £1,500; public lighting, repayment in 10 vears, £1,200; 
motors, repayment in 10 years, £4,000. With regard to the 
application for a loan in connection with free wiring, the Local 
Government Board intimate that they have this matter under con- 
sideration, and will communicate with the Council later. 

The Electrical Engineer has been. requested to submit a 
scheme, and estimates. for additional street lighting. 

NEW ZEALAND. -The Borough Council of Napier invite 
tenders by December 31st for an electric tramway equipment, 


Tenders to 
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and lighting and power plant. 

Town Clerk. 
PORTRUSH.—The Urban District Council invite tenders for 

complete lighting installation bv means of either electricity or 


Particulars from M. N. Bower, 


gas. Specifications have been prepared by Mr. John Woodside, · 


Ocean Buildings, Belfast, copies of whicn can be seen at the 
Ottice of Council, Town Hall, Portrush. Tenders to the Town 
Clerk by November 2nd. Tenders, endorsed *‘ Lighting Tender,” 
and addressed Presiding Chairman, Urban District Council, 
Portrush, to be lodged at Office of Council, Town Hall, Port- 
rush, not later than eight o'clock p.m., on Saturday, November 
2nd, 1907. 

SHEFFIELD.—The general manager is again urging the Tram- 
ways Committee to proceed with extensions of the tramway sys- 
tem, Parliamentary powers for some of which were granted in 
1901. 

STOCKPORT.—Tramway offices are to be erected in Mersey 
Square at a cost of £2,50u. 

STRETFORD.--The Electric Light and Tramways Committee 
recommend that application be made to the Local Government 
Board for a loan of £346,445 for electrical purposes, in addition 
to the sum of £2,723, which sum has been expended in excess 
of the previous loan. A further £3,000 is to be borrowed to 
defray the cost of purchase of motors. 

SWITZERLAND.—The Feuille Fédérale Suisse of October 
2nd states that a concession has been granted to the Communes 
of Chiasso, Balerna, Coldrerio, Mendrisio, Capolago, and Riva 
S. Vitale for the construction of aenarrow-gauge electric tram- 
way from Chiasso to Riva S. Vitale. The length of the line 
projected is 12,200 metres. 

TUNBRIDGE WELLS.—A Local Government Board inquiry 
was held last week into the application of the Corporation for 
sanction to borrow £9.600 for the purposes of the electrical 
undertaking. On behalf of the Corporation it was stated that 
the total capital expenditure upon the undertaking now amounts 
to £81.475, of which £22,941 have been repaid. The last loan 
ш, for was 65 years ago. It is pleasing to note that Mr. 

R. Hooper, the inspector, expressed satisfaction with the 
manner in which the case for the loan had been put before 
him, also with the condition of the electricity works, which 
he visited. 

The Corporation invite tenders for the supply, delivery, 
and erection of the work in connection with the in- 
stallation of a 500 kw. turbo-alternator, condenser, and 
pipe work in sections :--(a) 500 kw. turbine, (^) 500 kw. 
alternator and exciter, (c) surface condenser, with air and cir- 
culating pumps, (d) pipe work. Specifications, &c., can be ob- 
tained from the Consulting Engineer, Mr. Horace Boot, at the 
Electricity Works, Tunbridge Wells. The application must be 
accompanied by a £10 Bank of England note, which will be 
returned on receipt of a bona fide tender. Contractors may 
tender for any section, but not for part of same. "Tenders to the 
Town Clerk, bv November 1st. 1907. 

WARRINGTON.—The Electricity and Tramways Committee 
invite tenders for paper diated. cables. Specifications, &c. 
(fee, one guinea, returnable) from the Borough Electrical 
Engineer and Tramway Manager, and tenders to the Chairman 
of the Electricity and Tramways Committee by October 22nd. 

WILLESDEN.— Mains are to be extended at an estimated cost 
of £125. "Tenders are to be invited for the supply of arc lamp 
. carbons 

WREXHAM.—A 50-kw. steam generating set is required by 
the Corporation. Particulars from the Electrical Engineer, and 
tenders to the Town Clerk by October 22nd. 


MISCELLANEOUS CITY NOTES 


DIRECT UNITED STATES CABLE CO.—An interim divi- 
dend of four shillings per share, free of income-tax, has been 
declared for the quarter ending September 30th. 

INDO-EUROPEAN TELEGRAPH CO.—An interim dividend 
of 5 per cent. per annum for the half-year ended June 30th has 
been declared. 


Tramway Accident at Halifax.—Early on Tuesday morning an 
accident occurred upon the Halifax Corporation tramway system 
which. unfortunately, caused the death of three people and 
injuries to thirty-one others. The car, it appears, from some 
cause, ran back after having ascended a steep hill known as 
Bolton Brow, and all efforts of the driver and conductor to check 
Its speed were unavailing. The car left the metals, smashed 
into à building, and was overturned. — Lieut.-Col. E. Druitt, 
R.E., has been appointed by the Board of Trade to hold a 
local inquiry into the accident. 

Glasgow Section, Institution of Electrical Engineers.— The 
monthly meetings of this local section of the Institution will be 
held as usual in the Lecture Hall, 207 Dath Street, Glasgow. 
The first meeting will take place on November 15th. when the 
chairman, Prof. F. G. Baily, will deliver his inaugural address. 
The sixth annual dinner will be held in the Banqueting Hall of 
the Grosvenor, Gordon Street, Glasgow, on Wednesday, Novem- 
ber 20th. when the Lord Provost of Glasgow will be present. 
Mr. J. E. Sayers, 157 West George Street, Glasgow, has been 
appointed secretary in succession to Mr. E. George Tedd. 


TENDERS RECEIVED AND- ACCEPTED 


AUSTRALIA.—The tender of Messrs. F. A. McCarty & Co., 
Melbourne, has been accepted for installing at the British 
Broken Hill Property Co., Ltd., (N.S.W.), a complete electric 
power plant, consisting of two 300 kw. Bruce Peebles gene- 
rators, direct connected to two Belliss & Morcom compound 
steam engines; five centrifugal pumps; two triplex power 


: pumps driven by Bruce Peebles motors, and seven other motors 


for driving purposes. 

COPENHAGEN.— The following tenders were received for the 
supply of four dynamos to the Odense electrical works (two 400 
kilowatt and two 200 kilowatt) :—-Allmanna Svenska Elektriska 
Aktiebolag, Kr.68,C00; Jul. Lehmann (Brown, Boveri & Co.), 
Ег.104.850 = Kr.75,700; Thomas B. Thrige, Odense, Kr.77,000: 
Andersen and Meyer (Bergmann Elkt.-Ges), Kr.80,000; Alge- 
meine Elektricitatsgesellschaft, Kr. 86.200; Felten & Guilleaume- 
Lahmeierwerke Frankfurt-a-Main, Kr.86,270; Titan, Kybenham, 
Kr. 88.000; Siemens-Schuckert. Kr. 88,500; Lauritz Kundsen. 
Kybenham, Kr. 98,350. 68,000 Kroner = £3,730. 

DUNDEE.— n addition to the tenders already accepted in 
connection with the new generating station (ELectkicaL EN- 
GINEERING, October 10th, page 585), the Corporation have now 
decided to accept the tender of the British Insulated and Helsby 
Cables, Ltd., for cables at £10.000. This is a reduction of about 
£1,200 upon the previous tenders, and the offer was made con- 
ditionally upon it being accepted immediately so that advantage 
might be taken of the present price of copper. 

INCHLEY.—The tender of Messrs. Callender’s Cable & Con- 
struction Co. for cables at £8,999 10s. 6d. has been accepted. 
The tender of Messrs. Charrington, Sells, Dale & Co. for the 
supply of 2.400 tons of coal has also been accepted. 

HULL. The Corporation Tramways Committee have accepted 
the tender of the Hickleton Main Colliery Co. for coal at 
14s. 9d. per ton. 

LONDON.—Tbhe London County Council received the follow- 
ing tenders for the manufacture, delivery, and erection of boiler- 
feed pumps, &c., required tor the second portion of the Greenwich 
gererating station :—-John Cochrane (accepted), £2,100; Practchitt 
Bros., £2.244 10s.; the Thames fron Works Shipbuilding and 
Engineering Co., Ltd., £2,298 5s. 6d.; А. & P. Stenny, 
£2.389 15s.; Ernest Scott & Mountain. Ltd.. £2.508 5s. ; Glen- 
field & Kennedy, Ltd., £2,564: Thwaites Bros., Ltd., £2,597 
165. 7d.; the Electric Construction Co., Ltd., £2,695; Johnson 
& Phillips, Ltd, £3.326 2s. 6d.: the Haste Pump Co., Ltd., 
£3,662 7s. 6d. Permission to sub-let to Mavor & Coulson was 
given. Tenders were also received for the renewal of the wiring 
and electrical plant, and the steam engine of the Woolwich ferry- 
boat инеп :—The Electrical Co., Ltd. (accepted), | £518; 
Pinchin & Walton, £401 1s.; Siemens Bros., £455, alternators 
£497 and £499; Foote & Milne, £517; Electric Construction 
Co., Ltd., £625; NSmeeton & Page, £695 14s. 5d. Permission to 
sub-let portions of the work to Messrs. Robey & Co. (steam 
engine), and the Brush Electrical Engineering Co., Ltd., or the 
British Thomson-Houston Co., Ltd. (renewal of dynamo), was 
given. 

Hammersmith.-—The Electricity Committee of the Borough 
Council has accepted the following tenders. subject to the com- 
pletion of an agreement with the Franco-British Exhibition Com- 
mittee respecting the supply of current :— Western Electric Co., 
8.000 yards 0:25 feeder cable and 90 joint boxes, £5.465; Lah- 
meyer Electric Co., 1,000 yards 0125 three-core cable and 12 
joint boxes, £400. 

WILLESDEN.—The Urban District Council has accepted the 
tender of the British Electric Transformer Co., at £71, for the. 
supply of transformers. 


North Metropolitan Tramways Co. v. Leyton Urban District 
Council.—In the King's Bench Division of the High Courts of 
Justice, on Monday and Tuesday, Mr. Justice. Phillimore and 
Mr. Justice Walton, sitting as a Divisional Court, had before 
them the case of the North Metropolitan Tramways Co. v. the 
Leyton Urban District Council. It was one in which the Tram- 
way Co. apvealed against the decision of Mr. Graham Harris, the 
arbitrator, in connection with the acquisition by the Leyton Dis- 
trict Council of so much of the Company's undertaking as was 
within its area. Mr. Graham Harris awarded the Company com- 
pensation for the whole of their undertaking in Leyton, but held 
that a car-repairing factory and land comprising a total area of 
77,000 square feet were not suitable or used for the purposes of 
tramways within the area of the Council, being a factory 
where the Company repaired and constructed cars for the whole 
of their system. He accordingly declined to make any alow- 
ance in his award for the works and land in question. The 
Company appealed against this decision. and sought to have tie 
award set aside. Mr. Danckwerts, K.C., Mr. Hutchinson, Mr. 
Frank Richardson, and Mr. Devonshire appeared in support of 
the appeal; and Mr. Balfour Browne, K.C., Mr. C. A. Russell, 
K.C., and Mr. Courthope Munroe were for the respondent Coun- 
cil. Their lordships gave jndgment on Tuesday. They dis- 
missed the appeal, holding that the local authority were not 
compelled to take the car factory. The Company, however, were 
entitled to be compensated for the easement of the land inside 
the gates of the factory on which the tram-lines had been laid. 
and no doubt the arbitrator in making his award had taken that 
into account. Leave to appeal was granted. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—The price of copper yesterday was 
£59 5s. per ton (last week, £65 195.). 

MESSRS. VERITYS' ASTON WORKS. 
were recently made at these works, a new shop having been 
erected, owing to the итеш business of the firm in art 
fittings, radiators, &c. Since this extension was completed, 
however, it has been found nece:sary to consider further ex- 
tensions in the motor and dynamo department, and Шеге will 
be put in hand forthwith. 


FREQUENCY METERS.-—With regard to the notice on 
р. 585 of our last issue of the new list ої Hartman Kempt ps 
vibrating reed resonance frequency meters issued by the Union 
Electric Co., we have been asked to point out that although, as 
we remarked, most of the illustrations show scales graduated 
in alternations, the company are prepared to supply these in- 
struments graduated as desired in alternations, periods, revolu- 


tions, feet per unit time, angular velocity, or any suitable 
ineasure. This in fact is stated in another part of the cata- 
logue. 


THE ELECTRIC SUPPLY FOOTBALL 
Saturday next the opening match in the above League takes 
place at Willesden between the St. James’ Electric F.C. and ihe 
L.C.C. Tramways Power Station F.C. The League is fortunate 
in having the following ‘gentlemen for its officers :—President, 
Lord Kinnaird; vice-presidents, Sir Alex. B. W. Kennedy, 
F.R.5., A. L. C. Fell, Esq. (L.C.C. Tramways), J. S. Highfield, 
Esq. ( Metropolitan Electric Supply), S. Dobson, Esq., and F. J. 
Walker, Esq. (St. James’ Electric Supply), J. T. Baron, Esq. 
(St. Pancras Electric Supply). T. C. Brice, Esq., of the St. 
Jaimes’ Co., is the chairman, and the following clubs form the 
League :--The Metropolitan Electric F.C., the st. Pancras Elec- 
tric F.C., the St. James’ Electric F.C., and the Т.С.С. Tram- 
хауз Power Station F.C. 


Live Steam Feed Water Heaters.—-Mr. G. Wilkinson, Chief 


Electrical. Engineer to the Corporation of Harrogate, sends par- . 
ticulars of a test recently made on his type of feed-water: 


heater. The arrangements were under the personal supervision 
of four independent experts, and it will be noticed that the 
finures given below confirm those already published in Errc- 
TRICAL ENGINEERING of August 22nd, page 302. ‘The test was 
made гооп a 30 ft. by 8 ft. 6 in. Lancashire boiler, fitted with 
two chock- feed. valves, опе giving economiser feed direct, and 
the other connected through the Wilkinson Steam Temperature 
Feed Water Heater. Counters were fixed upon the automatic 
stoker end feed pump to secure uniformity of feed, of fuel, and 
water. The fuel was weighed and the water gauzed in large 
standardised tanks. To secure regularity of steam pressure the 
safety valve on the boiler was keot slightly “blowing off. 
The work done by the boiler in each test was taken up elec- 
trically and metered. By varving the loads at the switchboard 
the “blowing off " was kept fairly regular. 


Economiser Economiser Difference 


without with in favour 
heater. heater. of heater. 
1. Duration of test .......... 3 hours З hours 
ә Coal burnt per hour 1,213 lbs. — 1,120 Ibs, 
3. Coal burnt per hour per 
sq. ft. of grate area...... 35 6 lbs, 32:9 tbs. 
4. Water evaporated per 
HOUT- RTT 9.765 lbs. 10,230 Ibs. 
5. Water evaporated per 
hour per `4. ft. of heat- 
ing surface ............... 8:87 lbs. 9 30 Ibs. 0:43 Ibs. 
6. Water evaporated 
per Ib. of coal ......... 8:04 Ibs. 9°13 Ibs. 1-09 Ibs. 
7. Equivalent evapora- 
tion from and at 212° 
ПОНЕ ERSTE 9°72 165. 11:03 Ibs. 1°31 Ibs. 
8. Absolute steam pressure 
(ауегаре) .................. 150:8 bs Der 150-4 lbs. per 
9. ‘Temperature of steam at sq. sq. in. 
above pressure by ther- 
inometer Е .. 361 4° Е. 359-8“ Р. 
10. Steam temperature after 
leaving superheater ... 487°3° F. 190-4 F. 


NoTE. This cenotes dryer steam from boiler when heater is used. 
11. Feed temperature from 
economiser .. ............ 238-77 F. 
12. Fced temperature due 
to feed heater ............ -- 
13. Average CO, in furnace 
PESES Mec wc АУУ, 13:47 
Increased Evaporation pec “Ib. of coal, deducting 
1“ for the difference in SUMAS of feed water 


2505 Е. 


360'8* F. 


from economiser э. ......... sl sse 12°57 
Saving in Coal making no extra allowance for a 
coutinuously clean and ețħcient boiler ..... ........ TEOS 


LEAGUE. --On. 


APPOINTMENTS AND PERSONAL NOTES 


Messrs. T. pes s Churton & Co., of Atlas Works, Leeds, 
have appointed MF. Cecil A. Esmarch, M.1.E.E., of 17 Colling- 
wood : treet, Newcastle-upon-Tyne, to be their agent in New- 
castle and district tor the sale of alternating-current motors. 

Messrs. Congdon & Co., of 5 Newton Street, Manchester, 
have been appointed by the Union Electric Co. agents for Lan- 
cashire and Cheshire tor the sale of dynamos, motors, switch- 
year, and measuring instruments. ; 

Mr. H. M. Hobart, M.Inst.C.E., Oswaldestre House, 
Norfolk Street, Strand. London, W.C., informs us that he has 
entered into an arrangement with Mr. A. G. Ellis, who has 
bcen associated with him for several years, whereby his con- 
sulting engineering practice will from this date be carried. on 
under the name of '"'Hobart and Ellis.’ Mr. Hobart hopes 
under this arrangement to facilitate the giving of more personal 
attention to matters at the works of chents, and to the super- 
vision of tests and inspection of apparatus on behalf of pur- 
chasers. 

The Dunedin (N.Z.) City Council has appointed Mr. E. E. 
Stark chief electrical engineer, at a salary of £700 per annum. 
Mr. J. G. Bruce, Resident Electrical Engineer to the Willesden 
Urban District Council, has been granted an increase of salary 


"hom £250 to £350 per annum. 


The Ilford Urban District. Council have appointed Mr. J. R. 
Wilson, of Hounslow, second charge engineer at the electricity 
works at a salary of £120 per annum. 

The General Purposes Committee of the Wolverhampton 
Corporation have again recommended that the salary of Mr. 
C. E. C. Shawfield, City Electrical Engineer, be increased from 
£450 to £525 per annum, with a further advance of £75 per 
annum, making a total of £600 per annum, at the expiration 
of twelve months. 'To enable the matter to be disposed of 
at the next council meeting, the standing orders will be sus- 
pended. The Committee make a very strong recommendation 
in favour of this increase in view of the excellence of Mr. 
*hawfield's services. 

The Electricity Committee of Hammersmith Borough Council 
received 199 applications for the position of canvasser and 
agent for the electricity department. They have appointed to 
the position Мг. Н. W. Marshall. (who is at present engaged. in 
the consumers’ complaint department of the Metropolitan. Elec- 
tric Supply Co., Ltd.), at a salary of £2 105. per week, rising 
by annual increments of 5s. a week to £3. 


NEW COMPANY 


BUDE ELECTRIC SUPPLY CO.—Revistered with a сарба! 
of £7.000, to give an electric supply in Bude (Cornwall) under 


an agreement with Messrs. Christy Bros. & Co. Registered 
ollice, The Strand, Bude. 
Bournemouth Tramway  Arbitration.—*ome minor = matters 


which require adiustment in connection with the acquisition of 
the Poole and District. Electrice Traction Co.'s undertaking by 
the Bournemouth Corporation, under the agreement of March 
llth, 1905, were discussed before Mr. Justice Joyce in the 
Chancery Division of the Law Courts on Tuesday. The pur- 
chase, which took place some time ago, was decided upon an 
award by Mr. (now Mr. Justice) А. C. Lawrence, who acted 
as arbitrator between the parties, but two items remained out- 
standing, viz., the sum of 27,00) in respect of a loan from the 
London and South Western Dank, utilised for discharging 
liabilities to creditors in the ordinary course of business, and 
£4,558 5s. 8d. in respect of liabilities to sundry other creditors. 
When the matter came before the court some time back, it was 
referred to Mr. Sneath, an accountant, to report whether all 
or any part of the sums were liabilities or engagements of the 
company incurred or entered into in the ordinary course of 
business. That report came before the court on the further 
consideration of the case in April last, and his lordship was 
not satisfied with the meaning of the report. Mr. Sneath had 
now answered certain questions put to him in favour of the 
company, viz., to the effect that a large part of the two items 
was a liability incurred in the ordinary course of business. 
Mr. Hughes, K.C., for the Corporation, now submitted that 
Мт. Sneath’s report was not binding on the court. With re- 
spect to the item of £4,558. which the report had reduced to 
£2,550, he urged that the Corporation could not be asked to 
pay the company anything in respect of capital outlay as they 
had already received it in the award. With regard to the 
item of £7,000, which had been reduced to £6.476, it was im- 
possible for the company to show that it was borrowed in 
respect of the undertaking at all. In point of fact, £35,000 of 
it was applied to the payment of a dividend. In the result 
his lordship held that the company wag entitled to £6,476 out 
of the £7,000 bank loan, and £2,570 part of the £4,558, on 
the ground that they were liabilities and e engagements of the 
company incurred in the ordinary course of business in con- 
nection with the Poole undertaking, outstanding aud undis- 
charged on the appointed day, as defined in the agreement of 
purchase, viz.. December 3lst, 1903. He directed each party tc 
pay its own costs. 
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AN ADAPTABLE SWITCH 
ESSRS. A. P. LUNDBERG & SONS have placed on the 
M market а new switch, aptly called "'The9Marvel," designed 
for special methods of control from two switch points. The 
switches are of the tumbler pattern and well constructed, and 
they have three positions. The following diagrams and explana- 
tory references give a list of the applications. In view of the 


unavoidable crossing of the wires in the diagrams, the connec- 
tions look more complicated than they actually are; in reality 


Fic. 1. 


Fic. 4. s 


Fic. 6. 


the additional number of wires is reduced to a minimum. Thus, 


for instance, Fig. 5 is outwardly nothing more complicated 
than the arrangement of wires shown in Fig. ЗА. F ig. 8 shows 
the internal connections made when the switch knob is in three 
ositions, and will enable the various circuits in Figs. 1 to 7 to 

traced out. 

The following control of circuits is obtainable from two 
positions by the use of these switches :— 

Fig. 1. (a) One circuit alone; (b) the other circuit alone; and 


Fie. 2. 


Fic. Б. 


Fic. 7. 


(c) “off.” Useful as a means of preventing waste in hotel and 
other bedrooms, &c. 

Fig. 2. (a) One circuit alone; 
and (c) ''off."' 

Fig. 3 and 3a. In a two-filament lamp. 
("glow"); (b) large filament (‘‘full’’); and (с) “off.” 
for bedrooms, ships' cabins, hospitals, &c. 

Fig. 4. (a) Two circuits in ''parallel "; (b) two circuits in 
“series °’; and (с) “off.” 

Where two lamps are employed this would give ‘‘full,’’ ** glow,” 


(b) two circuits in ‘‘series’’: 


(a) Small filament 
Useful 


REC» 
ET 


Fic. 3. 


REC? 
Giir 


Fic. 3A. 


CENTRAL 


THREE POSITIONS. 


and ''off." 
ing, &c. 

Fig. 5. (a) One circuit alone; (b) two circuits in ** parallel": 
and (c) “off”; i.e., all or part and ‘‘off’’ from two positions. 
Useful for electroliers, &c. 

Fig. 6. (a) One circuit alone; (b) the other circuit alone; and 
(c) both together in ''parallel."' 

Fig. 7. (a) One circuit alone; (b) two circuits together in 
"Parallel "; and (c) three circuits together in ''parallel."' 


Useful for hospital ward and railway carriage light- 


! 


COMPANIES’ MEETINGS AND REPORTS / | 


BRITISH THOMSON-HOUSTON CO.—The ordinary general 
meeting was held on Thursday, Mr. J. F. Nauheim presiding. The 
report and accounts abstracted in our issue for October 3rd 
were adopted. The chairman expressed his regrets that the 
hopes held out twelve months ago of a good year had not been 
fulfilled ; on the contrary, the business during the past year had 
disappointed their expectations. The chief causes were that, on 
the one hand, there had been an almost unprecedented rise in 
the price of raw material, while, on the other hand, competition 
had been so severe that they had found it impossible to recoup 
themselves by raising selling prices. In addition to this, heavy 
traction business—which had always formed the most important 
branch of their output-- had come almost to a standstill in Great 
Britain. As stated in the report, they had supplied ten locomo- 
tives for the Metropolitan Railway Company during the vear, in 
addition to the electrical equipment of several trains. This ex- 
hausted practically all the heavy traction business done in 
Great Britain during the period covered by the accounts. As 
shown in the accounts, they had made exceptionally heavy de- 
preciations. and, in addition to the available profits, they had 
used for this purpose the amount. standing to the credit of the 
premium reserve account. A satisfactory feature was that their 
cash liabilities had been very largely reduced. The retiring 
directors were re-elected. 


CLEVELAND AND DURHAM ELECTRIC POWER.—Mr. 
Charles Emmott, the chairman of the company, presided at the 
first annual general meeting at Newcastle last week. We 
gave the report and accounts in our issue for October 3rd. 
The chairman pointed out that the net profit, after 
writing off the amount for preliminary expenses, amounted to 
£10,977. Out of this the directors proposed that the 5 per 
cent. dividend on the preference shares should be paid, carrying 
forward the balance of £3,226. Dealing with the developments 
which had been made by the company, the chairman said the 
directors considered that there was every reason to be satisfied 
with the progress which had been made during the short time 
since the incorporation of the company, both as regarded the 
amount of construction work carried out and the amount of nev 
business obtained. When the statutory company's undertakin: 
was taken over in July, 1906, the business in hand was on! 
equivalent to about 1.000 horse-power. They now had 12.000 
horse-power, and nezotiations were proceeding with prospective 
consumers whose requirements were equivalent to over 25,002 
horse-power, a large proportion of which it was anticipated 
would be concluded on the same terms. Yet only the fringe 
of the business had been touched. From calculations they had 
made, the total requirements in the company’s area reached 
about 225,000 horse-power, the whole of which could, without 


Fic. 8.—SHOWING THE CONNECTIONS MADE INSIL 
THE SWITCH WHEN THE KNOB 15 IN Г 
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‘doubt, in the course of time be dealt with on terms which 
would be both profitable to the company,:and show substantial 
savings to the various power-users whose works were included 
in this total. It was, he thought, not too much to say that no 
ower-user in the counties of Northumberland, Durham, and 
North Yorkshire, which were now being so well served by 
power companies, would find that it would pay him to put down 
his own private plant. In fact, the experience they had gained 
during the past twelve months showed them that it had paid 
various manufacturers to substitute their company's supply for 
their own plant. A matter of great importance to Cleveland 
and Durham, Limited, was the application of electricity to roll- 
ing mills, recent advances in connection with which represented 
probably the most important development in the application 
of electricity to motive power purposes that had taken place 
during the past five years. It now appeared certain that elec- 
tricity would replace steam for all rolling mill work in the 
course of the next few years. As the Cleveland district pro, 
duced between a quarter and a half of the iron of the United 
Kingdom, this development would eventually have an extensive 
and very favourable bearing on their company's progress. 
In other directions good progress was being made. Lengthy 
negotiations with the Middlesbrough Corporation had resulted 
in an agreement, under which the Corporation would take a 
large proportion of their requirements in bulk from the company. 
Further, the Middlesbrough Corporation had given consent to 
the company supplying the considerable power-users in the greater 
portion of the industrial area of Middlesbrough. An agreement 
was also approaching completion with the Corporation of Hartle- 
ol, which would enable them for forty-two years to actively 
Melop the power and lighting business in Hartlepool. So far 
Aconstruciion work was concerned, 60 miles of underground 
S had been laid, and 15 miles of overhead lines erected, 
a further 40 miles were in hand. In connection with the 
' system, 15 to 20 transforming sub-stations had been 
ed, and were now in operation, whilst several others were 


~< md. The report and accounts were adopted, and a further . 


сепа of 24 рег cent., making in all 5 per cent. on the amount 
M up on preference shares, was declared. 
^a extraordinary general meeting was afterwards held, at 
‘which formal resolutions were passed authorising the issue of 
share warrants to bearer. This is on account of the number of 
shareholders abroad, who largely held deferred shares, and who 
A to the trouble that registration in this country gives 
em. 

DUNDEE, BROUGHTY FERRY, AND DISTRICT TRAM. 
WAYS CO.—The profit for the year ending Julv 5184, ы ти 
ing the sum brought forward from last ‘accounts, is 
£5.461 9s. 10d. The sum of £1,300 has been allocated to de- 
preciation, and after the payment of the dividend upon the 
6 per cent. preference shares, there is a sum of £461 9s. 10d. 
to be carried forward. At the annual meeting, held last weck 
in Dundee, the report and accounts were * adopted. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO.— The 
renort and accounts for the vear ending June 30th, 1907, shows 
that the sum cf £54,236 15s. 6d. has been brought forward 
from profit and loss account. Interest on debenture stocks has 
absorbed £16,390; £11,000 has been set aside as depre- 
ciation on freehold and leasehold property, plant, machinery, 
and tools; £1,476 15s. 10d. has been applied in writing down 
values of stocks; and the sum of £1,355 3s. 3d. has been re- 
served on account of bad and doubtful debts. An amount of 
£7.500 has been added to the reserve fund. There is a credit 
balance of £16,514 16s. 5d., to which must be added the sum 
of £9,006 17s. lld. brought forward from the previous year, 
thus making a total of £25,521 14s. 4d., out of which the 
directors recommend the payment of a dividend for the vear 
on the A shares at the rate of four and one-sixth per cent. 
‘being 4s. 2d. per fully paid A share, and 2s. 6d. per part paid 
А share), amounting to £15,978 5s. Od., leaving a sum of 
£9,543 9s. 4d. to be carried forward. During the vear £6,100 
of this company’s debenture stocks have been purchased and 
cancelled, resulting in a profit of £582 4s. in addition to that 
shown in paragraph two. This amount has been appropriated 
as a reserve against stock depreciation. Cost of establishing 
the business, goodwill, &c., £390,432 8s. 1d., has been brought 
forward at the figure standing in the last balance-sheet. The 
freehold and leasehold property, plant, and machinery have also 
been brought forward at the value stated in the last balance- 
sheet, with the addition of the amount exnended to June 40th, 
1907, less depreciation charged in net revenue account. There 
has been expended on capital during the vear ending June 30th, 
1907, £7.657 13s. ld. The shares of the Altrincham Electric 
Supply, Limited, have been taken at par. as in previcus vears. 
This concern continues to show satisfactory progress, and has 
paid a dividend at the rate of 5 per cent. on its shares for the 
year ended December 31st, 1906. Its indebtedness to this com- 
panv has heen reduced during the vear by £341 8s. 3d. 

HOBART ELECTRIC TRAMWAY.—The annual general 
meeting was held on Friday, when the report and accounts were 
adopted. The chairman congratulated the shareholders upon 
the comnany being now able to declare a dividend of 5 per 
cent. The revenue had been steadily increasing for some time 
past, while the working expenses, esnecially the repairs to the 
permanent way, had considerably diminished. The traffic. re- 
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ceipts had increased so satisfactorily since the closing of the 
accounts that he was justified in saying that they might look 
forward to better dividends in the future. 


MELBOURNE TRAMWAY AND OMNIBUS CO.—The report 


for the year ended June 30th last, states that the balance shown 
after paying £37,600 in dividends for the year, making the 


necessary reserves, and including £25,711 orought forward from 
last *year, is £40,591. From this the directors propose to pay 
a bonus of 3 per cent., leaving to carry forward £25,991. The 
traffic receipts for the year show an increase of £39,513. 


ROSARIO ELECTRIC CO.— The report states that the credit 
balance, after making provision for depreciation of buildings, 
plant, &c., and for expenses of issuing new capital, is £20,305, 
to which must be added the amount brought forward from the 
last account, £2,767, making a total of £235,072. From this is 
deducted the payment already made of six months' dividen 
at 6 per cent. on 20,000 preference shares to December 3lst, 
1906, £3,000; dividend at 6 per cent. on the calls on 15,000 
second preference shares to December 31st, 1906, £562; 1п- 
terim dividend of 3 per cent. on 14,77 ordinary shares for the 
year ended June 30th, 1907, £1.800. Deduct six months’ divi- 
dend at 6 per cent. сп 20.000 preference shares to June 30th, 
£3,000; dividend of 6 per cent. оп the calls оп 15.000 second 
preference shares to June 30th, £1,500; leaving a balance avail- 
able for appropriation of £13,209, which the directors propose 
to allocate as follows :— To a dividend of 5s. per share on the 
ordinary shares (making a total dividend of 8 per cent. for the 
year), £3,000; to additional dividend on second preference 
Shares converted into ordinary shares, £9; to additional re- 
muneration to the directors, £600; to addition to the reserve 
fund, £5,000; balance to be carried to the next account, £4,600. 
А new arrangement has been made with the municipality for 
the supply of electric current for street lighting. The directors 
have been informed that the municipality have already ordered 
the necessary lamps, and the company 1s providing additional 
cables to supply these lamps and for general use. 

WILLANS ROBINSON.—The ordinary general meeting 
was held on Wednesday last week. Mr. Mark Robinson presid- 
ing. We gave the report in our issue for October 3rd. The 
chairman, in his speech, pointed to the marked improvement in 
the final results of the half-year's working to June 30th last as 
compared with those of the previous half-year, but reminded 
the shareholders that this was primarily owing to the reduction 
of capital, which not only permitted of the distribution of profit 
when made, but, by removing for the present the necessity for 
any further writing down from the reduced valuation of Queen's 
Ferry, had added very substantially to the net profit. He felt 
it was a matter for congratulation that the new business at 
Rugby was promising well. In the memorandum which was 
circulated in April. proposing the reduction of capital. the normal 
profit at Rugby on the present working capital was assumed to 
he £40.000 per annum, but in the first twelve months atter the 
reduction this had been £41,000. As usual, however, the profits 
for the June half-vear were less than those for the December 
half-vear, and for this there were several reasons. The prices of 
all materials had until quite recently continued very "a whilst 
competition in the trade had greatly increased. and continued 
to cut down prices and profits with growing harm to the trade 
and little gain to anyone. In spite of having avoided the reck- 
less tendering which was now so common, it was most gratifv- 
ing to know that they had carried off in the past half-vear 
һу far the greater part of the publicly advertised contracts for 
steam turbines, although their prices were rarely the lowest. 
The dividend proposed on the ordinary shares was small viewed 
in relation to the old nominal value of the shares, but the 
restoration of the company's position would necessarily be а 
gradual process, and the payment of 10 per cent. on the 
reduced value. with about another 8 per cent. carried for- 
ward, was at least a promising beginning. The amount carried 
forward was more than sufficient to cover interest on and te- 
demption of the funding certificates issued in settlement. of 
the arrears of preference dividends in future halt-vears. The 
great reduction in the loss upon Queen's Ferry works was not 
wholly, although it was mainly. owing to the absence of depre- 
ciation, but there could be no question cf the advantage of 
maintaining these works as a going concern with a view to their 
ultimate realisation. .In connection with the development. of 
foreign business, Mr. Lazenby went to Japan last year to 
examine into the position of their Japanese agency, and to see 
if it could be made more productive. Mr. Lazenby has learned 
by experience that the hold of the great American electrical 
firms over electrical business in Japan was very strong. How- 
ever, one order of great importance had been secured, because 
it introduced their turbines into one of the prominent lighting 
schemes in Japan. On the Continent no great development 
could be looked for, as those already in possession were too 
strong to be dispessessed inmediatelv. In the first half of this 
year the horse-power of turbines ordered from the company was 
approximately two-thirds of that ordered in the whole of 1906, 
and in nine months of this year the orders had exceeded those 
of the twelve months of last vear by more than 20 per cent. 
An important business was also being developed in separate 
condenser plants, and more of these had been ordered in the 


first half of 1907 than in the whole of 1906. 
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STOCK AND SHARE LIST 


RISE OR RISE OR 
Amount) P pay е Stock FALL Amount] P d er STOCK FALL 
NAME. or , EXCHANGE | SINCE NAME. OF ae EXCHANGE | SINCE 
SuaRE.| *= Interim. |QuorATioN.| Last Ѕнлве. | *= Interim. | QvorATION,| Last 
WEEK. 
1906 £ 1906 1907 
ELECTRIC SUPPLY. e |. У 
Bournemouth & Poole E. 8. Co. Ld. 10 7 Dublin United Trams Co. ............... 10 6 6%* 13—14 
К 44% Cum. Pref... — 10 4} Do. 6% Pref.. 10 6 6%* | 193—184 

Do. 6% Cum. Second Pref. ......... 10 6 Hastings & District E. Tr. Co. Db. ...| Stock ii 4 %* 97—100 

Do. 447 Debenture, Red......... Stock Ab І. of Thanet E. Tr. & L. Co. Cm. Pf... 5 1 — 24—18 
Bromley (Kent) E.L.& Power Co.,Ld. 5 5 Dus ЧО DES aote eradication Stock 4 4xX*.| 66—71 

Do. 44% Ist Deb. Red. .............. Stock 4 Lancs. Un. Trs., Pr. Lien Db. ......... Stock 5 5x* 94—97 
Brompton & Kensington E. S. Co.,Ld. 4 10 London Street Tramways ,» E 4 4/9 2/-* g—4 

Do. 7% Cum. Pref. . 7 London United Trs., Ld., Cm. Pf...... 10 5 УА Ti— 

Central É. S. Co., Ltd.. a “Guar. Db. Stock 4 Do. 4% 181 Mort. Deb. Red . ..| Stock 4 47° 82—58 
Ch. Cross, W. E. '& City E. B. Co..... 5 Manx Electrie R. Co., 54% Cu. Pf.... 5 54 | 55 44—5 

Do. 46% Cum. Pref. .4.......24.... ah ч 4) Do. 447 Ist Mort. Deb. Red .. ... Stock 44 | 442° 96 — 99 

E r4. НОЙ. a Stock + "Metropolitan Elec. ) rauis, Ltd., Def.. 1 nil — — 

Do. “City Undertaking,” 44%Cm. Pf. 5 4 Do. 5% Cum. Pref., 1 5 6d* кў 
Chelsea Electric Supply Co., Ltd. ... 5 4 Do. 44% Deb. Stk. Red.. Stock 43 44%* 94—97 

Do. 48% Deb. Red ............... Stock 4 National Elec. Construction. Co. Ltd. 1 10 2j- H—;i 
City of London Elec. Lt. Co. Lid. ..| 10 6 New General Tr. Co., 6% Cm. PE... 5| ni nf là 

Do. 6% Cum. Pref. . soosihdosscee] ^ AD] 1 06 Nortli Metropolitan Trams Co.......... £4 10s, 1/- i/-* i-i 

Do. E Deb. Bed. 1. cccccnccseonpig eu 1 ot „н. (1d Do. 34% Mort. Deb. е 100 34 347° 90—93 М 

ро. "m 2nd Deb. Red ......... pe k 4j Potteries Klectrie Traction Co. Ltd. 1 B 92d* | 
AO nee P. Dis. Co.. ма 5 4 Do. 5% Cum. Pref. ..... ИРАК. 1 1 5 5y* i— 

Do. | Pref.. 5 5 Do. 43% 7 Deb, Red . 6:0: Stock 4h 44>* 95—98 
VP ef London Elect. - Sup. € Co. La. 10 5 Provincial l'raniways Co. ЧАЙ. 10 31 3% 45 — 52 

Do. 6% Cum. Pre «48 10 6 Do.. ex Ou. Prof. у.с 10 ü 6%* [104—114 

Do. % Deb. E ae Stock 4 South Met. Elec. Trams & се] Ld. 

Do. i % 2nd Deb. Red ......... Stock 4 67/ Cin. Pf. (fully paid)... — 1 — 6jd.* 1—1} +è 
Ediunson's Electricity Corp., Ltd... 5 4 Do. 4% Deb. Red.. Stock = 4 80—84 

Du. 4E CUM PIUE ena rri eth 5 3 Sunderland Dst. E. Trs. Ist Mt. Db. Rd. 100 5 5%* $4—88 

Do. AY lst Mort. Deb. Red ...... Stock 1 Yorkshire (West Riding) Elec. Trams 5 nil => = 
Folkestone Elec. Supply Co., Ltd. 5 5 Do. 6% Cum. Pref. . ToS 5 nil — 

Do. 5% Cum. Pref. ..................... 5 5 Do. 447 1st Deb. Red ...............| Stock 44 44%" 87— 90 
uM 4a Ist Deb. Red ...... € =] stock 44 

ove Electric Lighting Co., DA 9 
1. or Wight E. L. & Р. бо, Db. НА... Stock 4} TELEGRAPH AND TELEPHONE 
Kensington & Knightsbridge E.L.Co. 5 10 минан Telegraph: Co. Ltd.| Stock 38 30/- 52—55 xd! -2 

Do. 4j* Deb. Red . tock 4 Ds BS PME ОЮ: Lu uscite Stock 6 3% 93—90 xd | —4 
Kens. & N't' ug Hill E. D. Cos. Db.itd.| Stock 4 Do. Def. Ond. ...... Stock 1j — 14—144 —14 
London Electric Supply Оена 3 4 Commercial Cable Co., 4S ‘Deb. Red..| Stock 4 ы 90—92 

Do. 67 Pref... 6 Direct Spanish Telegraph Co. Ltd. b 4 2/-* y B 

Do. 47 Ist Mort. Deb. Red .. Stock 4 Do. 107 Cum. Pref. .................. 5 10 5/-* — ; 
Metropolitan Elec. Supply Co., Ltd. 5 8 По, 4X DU. Loos cipe rtrkcha pa Sia 50 4 447 98—1 

Do. n Onn о, usui 5 4i Direct United States Cable Co. Ltd.. 20 4 487 12—18xd | — 

Do. 44% Ist Mort. Deb. Red ......| Stock 4 Direct West India Cable Co. Ltd., 

Do. 3): Mort. Deb. Red . .. | Stock 3 44% Reg. Debs. Red .................. 106 4} 44% | 100—102 
Midland Сог i. for P. Dist. 1stMt. Tiu 100 & 500 4 Eastern & S. African Ltd., 47/Mt. Deb. 100 4 4% |974—1004 
Newcastle & Dist. E. L. Co., £9 paid 10 5 Do. do. (Mauritius Sub.) 25 4 4% 100—102 

Do. 417 Mort. Deb. Red ............ Stock 44 Eastern Ext. Australasia & China ... 10 7 5j. -| 214—12$ xd! -ł 
Newcastle- -upon-Tyne Elec. PDA 5 8 Do. 4% Mort. Deb. Perp. ............ Stock 4 47" 990—192 | -l 

Do. Ea, : 5 8 Eastern Telegraph Co. гөзел газ GLOCKE 51 84% | 128—133 хі -2 

Do. 5% Pref. (fully paid) . Mee 5 5 Do. 34% Pref. ..... Stock 84 17/5 | 831—864 xd! —14 

Do. 10/- Pn5 4 5 5 Do. 4% Mort. Deb. . Stock 4 4%* | 101—104 +1 
Notting Hill Elec. Ltg. "Со, "Lt... 10 7k G. N. Tel. Co. (Co enliagen) .. 10 20 52% 34—36 
Uxford Electric Co., Ltd. ............... 5 7 Indo-European Tele: raph Co. Ltd.. 25 13 52/6 54—56 -1 

Do. 4% Deb. Жаалы ше Stock 4 Marconi Wireless Telegraph Co. Ltd. 1 nil -- 4—14 + 
St. James and Pall Mall E. L. Co. L4. 5 10 National Telephone Co., Ltd., Pref...| Stock 6 6%* | 106-108 

Do. 7% Non-Cum. Pref................ 5 7 Do. Deferred Sas siren ithe ...| Stock 51 6%* | 106—108 

Dé. ДҮ Deb. Bed. ен Stock 3} Do. 6% Cun. Ist d Neues 10 5 62* [105—124 
Swithfleld Mkt. Elec. Sup. Co., Ltd. 5 nil Do. 6% Cum. 9nd Pref. ............. 10 6 07* 10—12 

De. 4X Dad. Red sicaire Stock 4 De AX Srl Prab: Lo eere 5 5 5/* 51—54 
South London Elec. Sup. Corp. Ltd. 5 8 Do. 347 Deb. Red ...... еа а аө Stock 3j 347% 95—98 | 
South маары Е. tee P. Co.... 1 24 Deo DE Retos ees киды гына, Stock E 4%* | 200—102 -1 

Do. / Cum. Pref.. а e att 1 7 8а." Н West African Telegraph Co. L Ia us 10 + 4/- 10—10 

Do. 4 186 Deb. Red ЖОН ТЕТЕ, ОЕК 4 44° 90—102 Western Telegraph Co., Ltd. ............ 10 7 62* | 121—138 
Urban Elec. Supply Co., Ltd. 5 5 2/0* 13—21 Dos AM Deb. ovas e VERS РИНО Stock 4 45" | 109—103 

s. ae Om Peak. sacan ques PA d ü 2/6* 14—24 

о. 4] lst Mort. Deb. Red ...... ое 4 447% 92—95 
Westminster Elec. Sup. Corp., Ltd. 5 12 e 81—91 MANUFACTURING 
Do, АДУ Clu 77" auos ves: 5 4) 447* 44—5% Aron Боно Meter Co., Ltd.. 1 nil n 
Do. Cum. Pref... Tu 1 6 7 
ELECTRIC RAILWAYS, Babeock Wi ilcox, Ord. 1 20 vie s$ 
А 67 ye PES Do 6% Pref. 1 1 ' к 
Central Lotion ee dada ro XA MEME E E m British Insulated & Helsby Cables, Ld} 5 | 10 | 44168 

Do. 4% Ргештте\.......................] Stock 4 | 47+ | 88—90 о; Ө Cuni. EJE незя : Ne 

A сы scene Stock | 4 — | 43—46 -2 ро. 4j; Ist Mort, Deby Rei с. Stock | Ж | “A 

Do. 7 Debentures Stock 4 MX 102—105 British 'l'nomson- Houston Co., Ltd. 

Ch. rond * Eust. & Hamp. Py ; z ye | « 44° 1st Mort. Deb. Red.. Stock — 44z* 
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SUMMARY 


A NEW West Indian cable was opened for publie ser- 
vice on Monday last. It has been laid between New 
York and Havana, and is owned by the COMMERCIAL 
CABLE CoMPANY. Two types of deep-sea cables are 
emploved, and two weights of intermediate cable. А 
rock cable is used at the Havana shore end, and in this 
the cores are lead sheathed, in addition to being bronze- 
taped. The cable was made by the Ixpra КоввЕк, 
GUTTA-PERCHA & TELEGRAPH Works СомрАХҮ (Lrp.), 
under the supervision of the Cable Company's Consult- 
ing Engineers, Messrs. CLARK, FonpE & TAYLOR, of 
London. (Page 630.) 


SOME estimates of the comparative capital and work- 
ing costs of gas engine and steam turbine generating 
plant have been prepared by Mr. LEONARD ANDREWS, 
who gives curves showing how the total generating 
eosts vary with the load factor in cach case. A scheme 
is proposed whereby with a combination of both kinds 
of plant, economy may be effected by using each 
under the circumstanees for which it is more parti- 
cularly suitable. (Page 631.) 


Tne appeal by the Marconi International Marine 
Communication Со. against the decision of Mr. Justice 
Kekewich as to the construction to be placed upon 
agreements entered into between the company and 
Lloyds in 1901 and 1905. has been dismissed with costs. 
The point in dispute was as tc who should work the 
wireless telegraph station at North Foreland, and the 
position now is that Lloyds may maintain a wireless 
telegraph installation at their signal station there. 
(Page 632.) 

THE Edinburgh Town Council are considering a report 
from SIR ALEXANDER. KENNEDY dealing with the anti- 
quation of plant and redemption of capital of the electric 
lighting undertaking. (Page 633.) 


THE appeal against the Loughborough Corporation 
in the action by Messrs. Morris & BASTERT 


regarding the failure of supply has been upheld. 
(Page 633.) 


A PATENT of current interest dealing with the design 
of flame arc lamps was issued last Thursday. The 
specification is by Н. E. ANcorp, and describes an 
arrangement whereby, when the feed mechanism 
reaches a certain critical point, a contact is clesed 
which short-circuits the lamp through a suitable re- 
sistance, and so causes a very de finite feed to take 
place. (Page 634.) 


А SINGLE-PHASE motor of the true repulsion type, 
known as the Deri motor, has been developed by 
Brown, Boverr & Co. The stator winding alone is 
connected to the supply circuit, and the rotor winding 
is of the ordinary continuous-eurrent type. It is found 
unnecessary to interpolate resistance between the wind- 


C 


ing and the commutator segments. The rotor winding 
has no external connections whatsoever, either directly 
or through transformers. The brushes bearing on the 
commutator are short-circuited among themselves, the 
essential novelty of the motor lying in the arrangement 
of these brushes. (VPage 635.) 

AT the ordinary general meeting of the Edison and 
Swan United Eleetrie Light Co. on Thursday, it was 
stated that the directors have the question of metallic 
filayient lamps prominently in mind. The shareholders 
were congratulated upon the company having made a 
profit, in excess of last year’s figure, of £500, in face 
of continued competition and high prices of raw mate- 
rials. (Page 637.) 

THE Brewers’ Exhibition opened on last Monday at 
the Agricultural Hall. Several objects of general in- 
terest to engineers were exhibited. (Page 637.) 

Tur specification of a new and ingenious detector 
for wireless telegraphy, for which a patent has been 
granted to R. A. FESSENDEN, is reprinted in this issue. 
It consists of an electrolytic detector, in which the 
gas from the fine platinum point is carried by a cur- 
rent of liquid to a narrow tube, which it partially 
obstructs, and thus interrupts a local current. (Page 
638.) 

AN overhead continuous-current line voltage of 2,000 
volts is employed on a mineral railway about nine miles 
long in Lorraine. А special sub-station supplies the 
line, and locomotives are used, each equipped with 
four 2,000 volt 160 h.p. Siemens-Schuckert traction- 
motors, with commutating poles. The controller is 
worked direetly by hand, and special forms of switches 
and circuit-breakers are employed. (Page 639.) 

A scHooL for the training of railway employees in 
the principles of electric train working. railway sig- 
nalling, and kindred subjects has recently been estab- 
lished in a new classroom at Neasden by the Metro- 
politan Railway Company. Тһе school originated 
upon the initiative of the Company’s employees in 
1905, and the new room contains a very complete 
equipment of traction machinery and apparatus. 
(Page 647.) 

THE small. gas-driven generating station which the 
Ascot District Gas Company have established in con- 
nection with their gas works under powers conferred 
by their private Bill, was opened last week. The two 
70 h.p. engines are worked from a suction-producer 
plant, but lighting gas can be used as a stand-by. (Page 
648.) | 

Mr. Н. R. бРЕҮЕВ`8 article describing the electrical 
equipment of the Mansfeld Copper Mines concludes 
this week with particulars of a sub-station which is fed 
both from the gas-driven station at 3,000 volts and 
from the new steam 10,000-volt station. The electrical 
pumping plant at the Hohenthal pit is described, 
together with the very complete equipment of the 
Zirkel pit, which includes examples of electrical under- 
ground haulage, ventilation, pumping, &c. Particulars 
are also given of the generating plant and switchgear 
at the large new Kupferkammer power house. Since 
the completion of the article & serious inrush of water 
has occurred in some of the pits, but it was possible to 
remove most of the electrical plant undamaged. 
(Page 650.) j 

Ir would appear that the electric furnace is 
eminently suitable for the manufacture of phosphorus. 
The products employed in its manufacture are of a 
very refractory nature, and it is therefore of import- 
ance to be able to concentrate a high temperature in 
a small space. Under ‘ Electrochemistry,’’ de- 
scriptions of several methods in which the electrie fur- 
nace is employed in this manufacture are given. The 
llargreaves-Dird process for the manufacture of 
sodium carbonate and the production of chlorine from 
brine seems to find favour in the United States, 
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because there are now three plants established which 
pay licenses to the parent concern in England. The 
manufacture of metallic calcium is among the triumphs 
achieved by electrochemical means, and the manufac- 
ture of calcium hydride is an interesting corollary; the 
inethod of preparation is described in this week's 
article. (Page 656.) 

Охрек ‘‘ Electrical Science " there are notes on 
recent papers dealing with the distribution of electricity 
in the atmosphere, and with the mode of propagation 
outwards of the electromagnetic waves from a high- 
frequency oscillator. In the papers abstracted in the 
Continental Section, WARBURG shows that by exhaus- 
tion the sensitiveness of the bolometer may Le in- 
creased tenfold; ScHULZE investigates the ‘* barring 
capacities °’ of various electrolytic valve metals; 
ScHMIDT studies the elements making for damping in 
Wireless systems. (Page 657.) 

Амохо the new patents published ‘last Thursday by 
the Patent Office, is a specification by the ALLGEMEINE 
ELEKTRICITÀTS Ges., dealing with the regulation and 
control of compound wound inter-pole dynanio-electrie 
machines; and the construction of this type of machine 
is also the subject of a specification by A. MUDGE. 
Mechanical air pumps and a method of working are 
described in a specification by J. ZEkiTLIN, while a 
process for working and drawing metallic tungsten is 
disclosed in a specification by the British THOMSON- 
Houston Co. Certain improvements in the design of 
flame arc lamps are shown in a specification by H. E. 
ANGOLD, printed in full on page 684. E. W. JUNGNER 
is the patentee of a process for preparing electrodes 
for use in accumulators with alkaline electrolyte, and 
Brown Boveri & Co. have patented the use of iron 
wire compensating resistances for equalising the cur- 
rent among а number of commutator brushes. 
Another specifieation whieh makes use of the positive 
temperature-resistance co-efhcient of iron is that of 
Dr. M. KALLMaANN, who describes a method of using 
such resistances for braking electric motors. Among 
those patents which expire during the eurrent week is 
one by LUNDELL & JOHNSON, which protects a special 
combination of motor and controller circuits; and also 
a patent owned by TWEEDALE and SMALLEY, which 
covers a design of electric stop motion for calendering 
machines. (Page 658.) 

THE report of Messrs. Ferranti, Ltd., for the year 
ended June 30th shows a profit of £2,091 10s. 114.. 
which has been deducted from the debit balance out- 
standing. This latter has now been reduced to 
£5,411 16s. 7d. At the meeting on Thursday, Mr. 
А. W. Tarr said the company's prospects were good, 
and that a new meter was being put upon the market. 
(Page 663.) | 

A DESCRIPTION of the Groves ''mains ohmmeter ' 
appears on page 665. 

Loca Notes, Particulars of Tenders Invited, Re- 
ceived and Accepted, Prospective Business, and other 
Notes will be found on Pages 659-666. 


Ркоскеѕѕ is evidently being made in overcoming the 
diffieult task of establishing a telegraphie service across 
the Atlantic by means of Hertzian waves. Messages 
were transmitted from the British Isles to the Ameri- 
can continent by this means as long ago as March. 
1903, when it was somewhat too hastily announced that 
& regular commercial service would be immediately es- 
tablished, and, in fact, The Times actually made 
arrangements for the transmission of its special New 
York news by this method. It was found, however. 
that there were still many difficulties of a technical 
nature to be overcome before a regular and accurate 
transmission of long messages could be accomplished 
in reasonable time; and while experiments in this direc- 
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tion have since then been continued, not only by the 
Marconi Company but by other workers, more publie 
attention has been directed to the improvements that 
have been made in the methods of wireless telegraphy 
over shorter distances, and in directive and syntonic 
transmission. Once again, however, the announcement 
has been made that Press messages are to be regularly 
iransmitted between two Marconi stations at opposite 
sides of the Atlantic. Once more congratulatory tele- 
grams have been exchanged, followed by a few short 
communications sent by newspaper correspondents. 
Once more complaints are being made that the service 
is working under difficulties owing to the absence of 
satisfactory arrangements with the authorities owning 
the land lines at either end, but we trust that the end 
of the chapter on this occasion will not be, as before, 
a cessation of the service for over four years owing to 
the breakdown, '' purely of a mechanical nature,’’ of 
a ' subsidiary device,” the necessary repairs to which, 
it was announced, would “‘ shortly be completed.” Un- 
fortunately, we are unable to give our readers any 
indication as to how far Mr. Marconi has gone in over- 
coming the scientific and engineering difficulties of his 
self-imposed task, and what was the nature of the 
disablement of the subsidiary service that has taken 
four and a half years to repair. That some difficulties 
still exist, as on the last occasion, appears not improb- 
able, but we have been refused permission to visit the 
new station in Ireland. We have been informed that 
no advantage would accrue to the company by the 
publication of an independent technical description of 
the station and method of working, which we desired 
to give to our readers, as the technical papers have no 
influence in City circles, and notwithstanding our offer 
to submit a '' proof '' of the proposed article to the 
company before publication, they ungenerously suggest 
that it would facilitate piracy of the Marconi inven- 


tions. 
——— —«»,»;—————— 


THE electrical equipment of the large group of copper 
mines in Saxony described in the article by Mr. H. R. 
SPEYER, concluded in this issue, has & number of 
features to which attention may be directed. In the 
first place it contains an example of the utilisation of 
blast-furnace gases for power purposes in what will 
eventually form a group of generating stations ‘‘ pool- 
ing °’ their power by means of а 3,000-volt ring main. 
An independent steam station containing the type of 
slow-speed steam engines still to some extent surviving 
on the Continent in spite of the very general adop- 
tion of steam turbines for large units, has recently been 
opened, and here blast-furnace gas has been employed 
to fire some of the boilers. The size of the under- 
taking, which embraces a large group of scattered 
mines, renders the use of several separate stations 
quite worth while, and advantage is taken of their 
presence by interconnecting arrangements, which 
minimise the effects of a temporary shutting down of 
one of them. The applications of electric power in the 
mines and works are very varied, and include the 
blowing of the blast furnaces, main-shaft winding, 
underground and surface haulage, ventilating, and 
pumping. As some of the shafts are still equipped 
with steam-winding plants of recent design, valuable 
comparisons of steam and electric winding have been 
possible under parallel conditions, and a glance at 


the curves published in the earlier part of the article 
will show the distinct advantage which the introduction 
of electric winding has brought to the mining company. 
An incidental advantage of electric working in mines 
has been unexpectedly brought out in connection with 
the unfortunate recent flooding of the mine, and that is, 
the rapidity with which electrical apparatus can be re- 
moved and brought to the surface in case of accidents. 


eee 


A DECISION given in the Court of Appeal last Friday 
should have the attention of every electricity supply 
undertaker, and it is also of considerable importance to 
electric power users. The Loughborough Corpora- 
tion supplied a local manufacturing works with electric 
power under an agreement which was apparently not 
very dissimilar to the usual agreement in such cases. 
There was a failure of supply for six hours one day, 
from 3 p.m. to 9 p.m., and the manufacturers claimed 
damages as their works were standing idle during that 
time. The Corporation contended that the only penalty 
that could be inflicted was the fine not exceeding forty 
shillings a day fixed in their electric lighting Act (cor- 
responding to Section 380 of the Electric Lighting 
Clauses Act), for making default in supplying energy to 
any consumer. This contention was upheld by Mr. 
Justice Bigham in the court of first instance, but 
the appeal has now been allowed, and the action will 
again be tried in due course. An undertaker under 
the Electric Lighting Acts is not exempt from paying 
the ordinary penalty of a breach of contract. There 
Was an agreement with the consumer to supply him 
with electric power, and in the event of failure to carry 
out their part of the agreement the undertaker may be 
liable to make good the loss which the consumer in- 
curred in consequence. Such a decision may cause an 
alteration of the practice of making every consumer 
sign an agreement before supplying him, or in any case 
will make electricity supply authorities careful in the 
drafting of such agreements. A question arising is 
whether a shopkeeper could recover damages from the 
supply undertaker in the event of his house service fuse 
blowing during business hours if there were a contract, 
unless the undertaker could show that the condition 
of the consumer’s installation was such that the dis- 
connection must be made to comply with the Board of 
Trade Regulations. This, if so, should encourage the 
electric power user, for he sees that the electric supply 
company or local authority entering into an agreement 
to supply him is liable to make good losses resulting 
from a failure of supply, and he could, therefore, feel 
even more confidence in the use of electricity for driv- 
ing than if he were driving from his own steam engine 
or gas engine. 


The New Telephone Charges.—At the Holborn Viaduct Hotel 
last week Mr. A. M. J. Ogilvie, Assistant Secretary in the 
telephone department of the General Post Office, addressed a 
meeting of the Federation of Grocers’ Associations in the United 
Kingdom on the question of the revised telephone charges. In 
his speech Mr. Ogilvie definitely stated that the new charges 
would not apply to present users, it not being the intent:on to 
interfere with existing contracts. He assured the meeting that 
the increased charges were solely necessitated by the inherent 
peculiarity of the telephone service, viz., that as the service 
increased the cost of maintaining it increased in greater propor- 
tion. There was no idea of making the telephone service pay 
for the loss upon the telegraphs; in fact, the Post Office was at 
the moment considering how the telephone accounts could be 
published in a form corresponding to the balance sheet of a 
commercial company. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, OCTOBER 24th. 
Institution of Electrical Engineers: Leeds Local Nectton. 
8 p.m. Meeting at the University, when Mr. G. D. Aspinall 
Parr will deliver his Inaugural Address. 
FRIDAY, OCTOBER 25th. 
Physical Society. 
5 p.m. Meeting at the al College of Science, Imperial 
Institute Road, South Kensington. Agenda:—(1) “On 
the Use of Variable Mutual Inductancés," by А. 
Campbell. (2) “Оп Magnetic Oscillators as Radiators 
in Wireless Telegraphy," by Dr. J. A. Fleming, F.R.S. 
Junior Institution of Engineers. 
7p.m. Visit to the Model Engineer Exhibition at the Royal 
Horticultural Hall. Vincent Square, Westminster. 
P. & О. Batti-Wallahs’ Society. 


7.45 p.m. Smoking Concert at the Holborn Restaurant. 


SATURDAY, OCTOBER 26th. 
Junior Institution of Engineers. 


2.30 p.m. Visit to the Blackfriars Bridge Widening Works. 


TUESDAY, OCTOBER 29th. 
Faraday Society. 

8 p.m. Ordinary meeting in the Library of the Institution 
of Electrical Engineers, 92 Victoria Street, London, 
S.W. Papers to be read :—(1) “On the Electrolysis 
of Salt Solutions in Liquefied Sulphur Dioxide at Low 
Temperatures," by Bertram D. Steele. (2) “Мое on 
the Action of Aluminium Powder in Silica and Boric 
Anhydride,” by F. E. Weston and H. Н. Ellis. (3) 
"Reduction of Metallic Oxides by Means of Calcium 
Hydride,” by F. Mollwo Perkin and Lionel Pratt. 
(4 Mr. N. T. M. Wilsmore will exhibit a series 
parallel lamp resistance useful for electrochemical work. 


NEW WEST INDIAN CABLE 


HE Commercial (Cable Co. of New York 

and London opened for publie service on Monday 
last their new cable between New York and Havana. 
This cable is somewhat of interest to commercial men 
in this country, as it affords the most direct route for 
communications to or from Cuba. There are but two 
intermediate repeating points, namely, at Waterville. 
Ireland, and New York. The cable was manufactured 
by the India Rubber. Gutta Percha, and Telegraph 
Works Co. (Ltd.), of Silvertown, under the super- 
vision of the Cable Co.’s Consulting Engineers, 
Messrs. Clark, Forde. and Tavlor. The work of laving 
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a lighter one has a bronze tape sheathing, and is ar- 
mourgd with ten No. 6 wires. Тһе rock cable employed 
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cent. of that of pure copper, and the inductive capacity 
per nautical mile is :355 micro-farad. 

The total length of the cable is 1,285 nautical miles. 
the breaking strain of type D is 10 tons. with an elonga- 
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Fic. 1.—Secrions AND DeralIts or New YorK-HAVANA CABLE. 


the cable was done by the manufacturers’ cable steamer 
'* Silvertown.’’ 

Fig. 1 shows the construction and size of the various 
sections of this cable, the letters ‘‘ B.T.’’ standing for 
bronze tape. and ‘‘ Y.S.” for yarn serving. The copper 
conductor consists of 7/:037 stranded wires, and weighs 
180 lb. per nautical mile, and the gutta-percha weighs 
160 lb. per nautical mile. In the case of the deep-sea 
cable, the main armouring consists of seventeen 
galvanised steel wires of No. 13 section, protected by a 
double yarn serving and compound. The heavy deep- 
sea cable is sheathed with thirteen No. 11 galvanised 
steel wires, each wire taped and compounded. Two 
different weights of intermediate cable are employed ; 


tion of 4 per cent. The weights of the various types 
in tons per nautical mile, both in air and in water, are 
as follows :— 


In air. In water. 
G? 32:5 = 
BU еа пън 10:5 7:3 
о EDES 1:3 53 
B.. 4:0 9 
ЮА 2:6 1:4 
Т не еа 1:9 1-1 


It will be noticed that the shore ends, of which there 
are ten miles at New York and half a mile at Havana, 
are made with twin conductors in the usual manner, 
with the object of avoiding any possible local induction 
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troubles. One unusual feature about the shore ends 
used at Havana is that a lead sheathing is provided 
outside of, and in addition to, the usual anti-teredo 
bronze tape sheathing. The object of this lead cover- 
ing is to prevent the chemical action which experience 
has shown is produced by the peculiar mud found at 
Havana. In conclusion we have to express our in- 
debtedness to the Commercial Cable Co., and to 
the Consulting Engineers, Messrs. Clark, Forde, and 
Taylor, by whose courtesy we are enabled to publish the 
particulars contained in this article. 


COMBINED GAS ENGINE AND STEAM TURBINE 
PLANT 


N connection with the recent visit of a party of 

English engineers to the Continent to inspect large 
gas engine installations, the following estimated figures 
respecting the capital and running “costs of large gas 
engine installations as compared with steam turbine 
installations, avowedly from the point of view of the 
gas engine builder, have been sent to us by Mr. 
Leonard Andrews. He has embodied a number of 
particulars of capital and running costs from several 
actual installations in the comparative statements 
given below. The estimates are based upon the assump- 
tion that the total capacity of ue plant installed, 
including spares, is 16,000 kw.: 


САРІТАІ, Cost or 16,000-kw. PLANT. 
| Steam turbines. Gas engines. 


Engines and generators ; . £96,000 £161,700 
Boilers, feed pumps, coal handling 
plant, etc.. i : 51,000 — 
Producers, gas- -cleaning and coal- 
handling pai with all pipe work, 
etc... — 14,100 
Engine room, building. cranes and 
engine foundations .. T 18,000 42.000 
Switchgear and wiring for ditto... 5,250 5,250 
£200,250 £286,650 
СИЯ for ME MD 5 per 
Dell. c wu eae a КОЛЫШО ee 10,012 14,332 
£210,262 £300,982 
Capital cost per kw. installed ... ... £131 £18:88 


КоххіхС Cost ох 100 РЕВ CENT. Loap FACTOR. 
Annual output 140,000,000-kw, hours. 


Steam turbines. | Gas engines, 


Fuel 165,000 tons at 10s. ... £82,500 — 
Fuel, acid, stores and repairs for pro- 

ducers, less by sale of by-products. — £28,250 
Labour ... .. 7,000 9,000 
Repairs of turbine plant, ‘including 

boilers, etc. ... 8,750 -— 
Repairs of gas engine plant (exclusive 

of producer plant) ... .. — 6,400 
Oil, waste, and stores (exclusive of. 

producer Stores) T 1,750 4.370 
Interest and depreciation at 10 per 

Сеп. x ce Je. йи, vate Uem. Wad 21,026 30,098 

£121,026 #78,118 

Total cost per kw.-hour 0:204 pence 0:135 pence 


The above figures are given by our correspondent to 
show that for a plant of the size taken the cost of 
generating by modern steam turbines is more than 50 
per cent. greater than by modern gas engines run on 
by- -product recovery plant. Unfortunately, a 100 per 
cent. load factor does not fall to the lot of a public 
supply undertaking, and many engineers have to con- 
sider the problem ‘of supplying power at as low a load 
factor as 15 per cent. of the plant installed. A com- 
parison is therefore made of the running costs under 
the latter conditions. 


RuxNNiNG Cost or 16,000-kw. PLANT WORKING ON 15 PER CENT. 
Loap FACTOR. 


Annual output 21,000,000 kw.-hours. 


Steam turbines. Cias engines. 


Fuel Mia Tawa: eee ae) cede: “ae cee Ж 16б,ООО £8,750 
Labour o. и que ee os uis 4,800 6,000 
Repairs... . е Ыш 4,700 3,600 
Oil, waste and stores ... . 580 1,200 

Interest and depreciation at 10 per 
cent. .. .. .. Е " 21,047 30,098 
£47,627 £49,648 


Total cost per kw.-hour 0:566 pence 


Mr. Andrews then recommends the employment of 
both gas engines and steam turbines in an electricity 
supply works. His argument is as follows :— 


0:545 pence 
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Loa factor per cent. 


Fic. 1.—CURVES SHOWING COMPARATIVE CosTs ОЕ GENERATING 
ELECTRIC CURRENT WITH STEAM TURBINES AND WITH САЗ 
ENGINES FOR DIFFERENT Loap Facrons. 


(10 per cent. interest and depreciation included in each case.) 


For so low a load factor as 15 per cent. nothing is,. 


therefore, to be gained by putting down a gas engine 
installation instead of a steam turbine plant. It will 
be noted, however, that the dominating item of the 
running charges on a low load factor is the item of 
interest and depreciation, whereas on a high load 
factor the dominating charge is the cost of fuel. It is 


OAD CARRIED BY GAS-DRIVEN 
:1 GENERATORS. 

LOAD FACTOR 62° 

OUTPUT 21 700.000 kw. HRS. PER ANNUM 


Midnight Noon 
Fic. 2.—CURVE SHOWING DAILY VARIATIONS OF LoOaD. 


obvious, therefore, that in the first case it may pay to 
sacrifice economy of fuel to low capital charges, 
whereas in the latter case economy of fuel is of the 
utmost importance. 

The curves reproduced in Fig. 1 show the total run- 
ning costs per unit with capital charges for load factors 
varying from 10 per cent. to 100 per cent. for a 16,000 
kw. steam turbine plant and gas engine plant respec- 
tively. Whilst no public supply undertaking can ever 
hope to attain a 100 per cent. load factor for the whole 
of the plant, it is possible in most cases to run a por- 
tion of the plant on a very high load factor. It is, 
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in fact, common practice in steam-driven generating 
stations to run the most economical plant practically 
throughout the 24 hours of each day, and to reserve 
the less economical portion of the plant for the peak 
load, and there appears to be no reason against this 
practice being extended to the combined use of steam 
and gas-driven generators. | 

If we take as an example the case of a publie supply 
undertaking having a total plant capacity of 16,000 kw. 
and a maximum demand of 13,000 kw.. it will be 
found that the daily variations of load will follow ap- 
proximately the curve set out in Fig. 2. It is assumed 
that the current generated is used for private and 
publie lighting, traction, and power. The curve has 
been drawn to show the maximum load and the 
average daily duration of the loads of various values 
with the approximate time of day that the various 
demands would be likely to occur. It is suggested 
that 25 per cent. of the total plant should be gas 
engines and by-product recovery plants, and that the 
remaining 75 per cent. should be steam turbine plant. 
The average load on the gas-driven generators will then 
correspond to a 62 per cent. load factor, whereas the 
steam turbine plant will be running on a load factor of 
only 75 per cent., the combined average load factor 
being 24 per cent. of the maximum demand, or, 19°5 
per cent. of the plant installed. 

The capital cost of this combined plant will be 
approximately as follows :— 


Steam turbines and generators ......... 572.000 
Gas engines and generators ............ 41.000 
Boilers and auxiliaries .................. 61.000 
Gas producers ................................. 24.500 
Buildings and foundations ............... 24.000 
Switchgear у c 5.250 
Allowance for contingencies ............ 11.587 

£259,137 


The running cost of the combined plant on a 20 per 


cent. load factor (24 per cent. of maximum demand), 
will be approximately as follows :— 


ANNUAL Острст, 27,620,000-kw. Hovrs. 
Fuel for steam plant ......... 55.500 
Fuel for gas plant ............ 6.100 
Labour ер 6,500 
Repas ене 5.950 
Oil, waste, and stores ......... 1.250 
£23,100 


Interest and depreciation ... 


£47.248 =0°41 pence per unit. 


The cost of dealing with the above output by gas- 
driven generators alone would be 56,500='49 pence 
per unit, and by steam turbines alone would be £5,500 
—'48 pence per unit. It will be seen from the above 
that it may be possible to affect verv considerable 
economy by a judicious combination of gas engines and 
steam turbines. | 


The Bradford Tramway Disaster.—Colonel Druitt, of the 
Board of Trade. has held an inquiry into the Church Bank 
tramway disaster, and attributes the cause of the disaster to 
the leading axle breaking when rounding the curve into Barker 
End Road, and as a result the hand brake was rendered use- 
less, and to a large extent the electric brakes also. There was 
little doubt that the driver having used the hand brake to 
stop the car before rounding the curve, he was still using it 
at the end of Barker End Road. The car, on a gradient of 
l in 17, began to gain speed, as the slipper brake was not 
fully applied, and almost immediately got out of control, as 
the mechanical slipper brake, unless applied before a certain 
speed was attained, would not stop a car on a steep gradient. 
If the slipper brake had been fully applied when the car got 
into the Barker End Road, and alone used to take the car 
down the hill, no runaway would have occurred through the 
axle breaking. | 


LLOYD'S AND THE MARCONI INTERNATIONAL. 
MARINE COMMUNICATION CO., LTD. 


N the Appeal Court, on Tuesday, the defendants in this 

action, heard in February last (ELECTRICAL ENGINEERING, 
vol. 1., p. 546), appealed against the decision of Mr. Justice 
Kekewich. The original action in the first instance involved 
both Marconrs Wireless Telegraph Co., Ltd., and the Marconi 
International Marine Communication Co., Ltd., but a settle- 
ment was eventuallv arrived at with the former, and the case 
proceeded against the International Marine Communication Co. 
Mr. Warmington, K.C., and Mr. Gover appeared for the 
Marconi Co., and Mr. Lawrence, K.C., and Mr. Ashworth 
James for Lloyd's. 

Mr. Warmington, in opening the appellants’ case, said it 
raised a question of the true construction of two agreements 
between the parties of September, 1901, and November, 1905. 


The question was whether Lloyd’s could at any time after the 


agreement give notice to Marconi Co. to equip their (Llovd's) 
North Foreland station in view of the fact that Marconi's 
already had a station there. Clause 2, which provided for 
speedy installation of the apparatus, and the payment to be made, 
was inconsistent with clause 13, which provided that stations 
already established by the defendants should be worked by 
Llovd's, who were to account to the company for revenue. 
Where two clauses were inconsistent with one another, he sub- 
mitted that the principle was to take the later clause as a pro- 
viso to the first. or an exception to it, and that it was incom- 
petent for Lloyd's under clause 2 to give notice to the com- 
pany to equip a station for them at North Foreland which 
would kill their own station. His centention was that all 
the established stations of Marconi's were excepted by clause 13, 


and if Mr. Justice Kekewich was right with regard to the 


North Foreland, all the company's stations would be killed. 


After some questions, and without calling upon counsel for 


Llovd's. their lordships dismissed the appeal with costs. 


Telephony in West Africa. - Three telephone lines have been 


established on the banks of the Upper Senegal and of the 
Middle Niger. Kaves and Medine, Kita and Bammako, and 
Bammako with the Kulikoro region are now connected up. The 
charge for five minutes’ conversation varies from 50c. to 75c. 


The progress with the extension of the lines is such that Tim- 


buktu will also be connected up within the next few months. 


Supply Interruption at Worcester.—We are able to give the fol-. 


lowing particulars, which we have received from Mr. C. M. 
Shaw, City Electrical Engineer. of a recent accident on the 
Worcester вуеш. It appears that shortly after 5.30 p.m. on 
Wednesday, the 16th inst., a tremendous downpour of rain 
occurred in the district. Apparently a small amount of water 
leaked through a sub-station entrance grate, so causing surface 
leakage on а H.T. cable-end connection which tlashed momen- 
tarilv and ignited a small accumulation of gas. An explosion 
resulted, which broke the inner lid and lifted the outer hd of 
the entrance grate. This did not fall back into a watertight 


position, so that an excess of water was allowed to run into. 


the chamber. The further leakage was not long in bringing 


things to a head for a complete short circuit on one high-tension. 


main was developed bv the burning out of the end connection 
at 5.58 p.m. Only a quarter of an hour elapsed before the staff 
got to the fault. but it was impossible to enter the sub-station 
owing to the thick pungent fumes, and as only one district was 
affected orders had been given to keep on the supply. At 6.50 
p.m. a report was received that smoke was issuing from another 
sub-station, and at 6.55 p.m., as entry was not possible to this 
chamber through smoke. the current. was switched off the Batten- 
hall district to prevent further damage and to allow the chamber 
to clear. On inspection it was found that a 56 kw. transformer 
had broken down. and that a low-tension cable had developed 
a fault. so feeding back into the first-named fault. The depart- 
ment have for some time past been very busv sectioning ont 
the H.T. alternating system into four districts, also sub- 
dividing the low tension of each of these four circuits, the whole 
of the alternating-current system having originally been con- 
nected as one common network on both high-tension and low- 
tension sides. and the fuses which were in use being both in- 


adequate and ungetatable. Unfortunately, onlv a portion of the- 


sectioning work had been completed. but certain alternating- 


current districts supplied with alternating current were kept. 


lighted satisfactorily. The centre of the citv was not incon- 


venienced in any way, owing to same being supplied from the: 


direct-current system; furthermore, the public arc lamps are now 
arranged so that alternate lamps are supplied from the А.С. 
and D.C. systems, consequently very little or no inconvenience 
was caused in the lighting of the streets. as the D.C. lamps 
were not affected. The first.named fault caused an extinction 
of light from 5.58 p.m. to 10.40 p.m. in the Barbourre and 


Rainbow Hill districts. The second breakdown (that of the. 


transformer and low.tension main) necessitated the switching 


out of the supply to а small residential distriet, viz.. Battenhall,. 


from 6.55 p.m. to 10 p.m. 
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DEPRECIATION 


IR ALEXANDER KENNEDY has prepared a report at 

the request of the Edinburgh Town Council, regarding the 
antiquation of plant and redemption of capital of the electric 
light undertaking of the city. The report, after pointing out 
that the reserve fund has been brought up to the limit allowed 
by the Act, and now stands at 10 per cent. of the expended 
capital, states that there are two aspects of the same question 
befvre the committee. The first is whether the yearly repay- 
ments of capital, as sinking fund instalments, is suflicient, 
whether the life of the plant has been correctly estimated at 30 
years. The second is as to the building up of a reserve ог 
depreciation fund. Sir Alexander compares the London County 
Council and the Westminster Electric Supply Corporation, for 
the use of the committee, the one a public and the other a 
private undertaking. The L.C.C.'s repayment rates for freehold 
land, buildings, mains, plant, house connections, and meters 
would amount to £59.400 instead of £32.000. which Edinburgh 
actually paid last year. He is aware that Edinburgh is in a 
very much better and sounder financial position as egards their 
electricity undertaking. Taking the case of the Westminster 
Electric Supply Co., and applying the same comparison, the 
Westminster Corporation paid £30,C00 against £32,386 paid by 
Edinburgh, but a private company and a municipal undertaking 
ar2 not on the same level. 

The life of a private company undertaking is limited to forty- 
two years, and its depreciation and sinking funds are partly 
invested in realisable securities, bearing interest, and partly 
expended in the company’s own business, and on a portion 
specifically allocated as depreciation, drafts can be, and are 
made, every year, for the purpose of renewals or any other 
fair charge to revenue. In depreciation, sinking, and reserve 
funds the Westminster company had now at its credit £237,034, 
or just 22 per cent. of its expended capital. The Edinburgh 
reserve fund oniy amounted to 10 per cent. of its capital, the 
statutory maximum. 

It was hoped that the Council might out of revenue not only 
increase the reserve fund to its statutory limit (as has now been 
done), but that also, in view of the uncertainty as to life of 
certain portions of the machinery and plant, and particularly as 
to the durability and insulation of the mains, the Council might 
see fit to form an additional depreciation fund of perhaps 5 per 
cent. of the total capital expended, in addition to the statutory 


reserve, and build up as large a reserve fund as possible in view 
of eventualities. 


\ 


Lyons & Co. v. British Electric Traction Co.— On Friday, in 
the Chancery Division of the High Court, Mr. Just'ce Parker 
had before him the case of Lyons, Ltd. v. The British Electric 
Traction Co.. Ltd., on a motion by Mr. Buckmaster. K.C., 
asking that the defendants be restrained from proceeding with 
a building, facing Kingsway, near Holborn, in such a manner 
as to obstruct the light of certain premises plaintiff owned in 
Holborn and Gate Street. Mr. Mark Romer, K.C., for the 
defendants, said they would give an undertaking to do nothing 
further to the building which would obstruct the light. His 
Lordship made an order accordingly. 


Electric Ambulances in the City of London.— Since the electric 
ambulance was inaugurated, on May 13th, the number of cases 
treated has been 442, the average time taken from the receipt 
of call to the arrival at the hospital being 94 minutes. At the 
last meeting of the Court of Common Council it was stated 
that the value of the new system had been warmly acknowledged 
by many sufferers, as well as by the medical staff at the hospital, 
whilst it had also been appreciated by those outside the metro- 
polis. The vehicle at present in use has been in commission for 
three months without breakdown, and without expenditure for 
repair. The ambulance and call system was illustrated and 
described in EvecrricaL ENGINEERING, Vol. I., page 653. 


Junior Institution of Engineers.—The annual general meeting 
of the Junior Institution of Engineers was held at the West- 
minster Palace Hotel on Friday. The Council's annual report, 
which was presented, recorded a very satisfactory vear of work. 
The membership is now 967. as compared with 908 a vear ago. 
and the accounts indicate that the Institution is in a sound 
financial condition. The annual meeting of the contributors to 
the Benevolent Fund took place later, after which a paper on 
“The Economic Design of Hollow Shafts” was read by Pro- 
fessor W. E. Lilly, D.Sc., of Dublin University, the Institution's 
member of Council representing Ireland. It was announced that 
M. Gustave Canet, of Paris, the newly-elected president, would 
deliver his inaugural address on November 18th, taking for his 
subject “The Latest Improvements in English and French 
Modern Artillery.” This meeting will be held at the Institu- 
tion of Civil Engineers, Great George Street, Westminster, by 
kind permission of the Council. 
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ACTION FOR FAILURE OF ELECTRIC SUPPLY 


CASE of considerable importance came on before the Lord 
¿A Chief Justice and Lords Justices. Buckley and Kennedy, 
sitting as an Appeal Court, on October 18th. This was brought 
by Morris & Bastert, Ltd., against the Loughborough Corpora- 
tion for damages for the failure to supply electrical energy, and 
originally tried before Justice Bingham, who dismissed it. Their 
case was, that about 3 p.m. on November 22nd, 1905, the supply 
of electrical energy failed for six hours, and in consequence the 
plaintiffs works were standing idle for that time. The defen- 
dants pleaded that they were authorised and required to supply 
electrical energy within the Borough of Loughborouch, subject. 
to the Loughborough Electric Lighting Act. From October 215%, 
1905, defendants suppiied electrical energy to the plaintiffs within 
the Borough, in accordance with an agreement as to the maxi- 
mum power to be supplied, price charged, and mode in which 
the charges were to be made, the laying of the necessary lines 
and period of supply, made on January 14th, 1904, and never 
agreed to supply electric energy to plaintiffs. save as aforesa d, 
and also that no action lay in the High Courts respecting neglect 
or failure to supply plaintiffs, the onlv liability incurred by the 
defendants for the failure, was a penalty not exceeding forty 
shillings a day, recoverable in a county court. The Lord Chief 
Justice came to the conclusion that there was no statutory 
limitation which justified the defendants in saying th-t they were 
not liable for damages for breach of contract. He thought Mr. 
Justice Bingham had not given suflicient consideration to the 
great principle which underlay the case—namelv, whether there 
were апу provisions in the Act which deprived the plaintiffs 
of their right of action. He came to the conclusion that there 
was not, and therefore the appeal must be all wed. The appeal 
was allowed with costs in the Appeal Court and below, and the 
objection that the action will not lie was overruled, and the 
action. will go down for trial. 


Obituary.— The death is announced of Col. F. C. Henshaw, 
President of the Canadian Marconi Wireless Telegraph Co. 


Wireless Telegraphy. —l'he Royal Mail steamer Antony, owned 
by the Booth Steamship Co., Ltd., is the first steamer engaged 
in the Brazilian passenger tratlic to be fitted with a Marconi 
wireless telegraph installation. The vessel has left Liver- 
pool for Brazil, this being the first voyage since the installation 
was fitted. 


— 


Post Office Telephone and Telegraph Accounts.— The Post- 
nister-General, Mr. Sydney Buxton, has appointed a committee, 
consisting of Mr. C. A. King, C.B., Comptroller and Accountant- 
General of the Post Oftice (chairman); Mr. W. Blain, C.B., а 
Principal Clerk in the Treasury; Mr. John Bromley, C.B., 
Accountant-General of the Board of Education; and Mr. W. B. 
Peat, President of the Institute of Chartered Accountants in 
England and Wales, to consider the various accounts and returns 
presented to Parliament in connection with the telegraph and 
telephone services, and to report in what manner those accounts 
and returns can be modified or supplemented so as to show more 
clearly the financial result of those services. 


Suicide at Kingston Electricity Works.—An extraordinary case 
of electrical suicide took place at the Corporation Electric Light 
Works on Thursday last, when William Benjamin Browne, 
aged fiftv-six, a master carpenter, met his death. It appears 
that Browne had been employed on various occasions to do 
carpentering work at the station for twelve years past, and 
on Thursday he visited the station and put various questions 
to the foreman of the works regarding the switchboard and 
connections, and as to which parts would kill if touched. 
The foreman, thinking Browne intended doing some work there, 
and was desirous of knowing the dangerous parts, gave him the 
information. The deceased man then asked the foreman if 
he thought it would instantly kill him if he did touch those 
parts, and the foreman replied that he knew it would. They 
then came down the steps from the switchboard, and the 
foreman turned to do some work five yards away when someone 
shouted to Browne, and when he turned round he saw the 
deceased grasping the terminals of the 2.000-volt circuit. He 
immediatelv switched off the current, and Browne fell to the 
ground. Mr. Edgecumbe, the Borough Electrical Engineer, at 
the inquest on Saturday last, stated that those parts of the 
switchboard which were dangerous were properlv protected, 
and a person could not touch them accidentally, and also that 
Browne had no business at the works on that particular morn- 
ing. The jury returned a verdict that the deceased had com. 
mitted suicide whilst temporarily insane, and added a rider 
that in their opinion evervthing was done at the electricitv 
works to protect the workmen from danger, and that no blame 
was in any way attributable to the staff. The works had been 
recently inspected by the Factory Inspector, and he had recom- 
mended the protective measures taken at these works to other 
works where such excellent precautions had not been taken. , 
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A FLAME ARC LAMP PATENT | 


A PATENT of current interest published last week 
by the Patent Office was No. 23,012 of 1906 by 
H. E. Angold. The specification deals with flame arc 
lamps and reads as follows : — 


This invention relates to arc lamps of the flame type, that is 
to say, wherein the two carbons are arranged in a converging 
manner, the arc formed between them being generally drawn by 
a magnet, and particularly to lamps wherein the carbons are 
fed through tubes. One object of the present invention is to 
provide simple but yet efficient means for feeding the carbon, 
another object being to prevent sparking between the carbons 
and the tubes through which they are fed, during the feeding 
operation. According to the present invention a resistance is 
placed in parallel with the lamp by a contact on, or controlled 
by, the floating feed mechanism, viz., the rising and falling 
mechanism, disposed between the controlling solenoids and the 
carbons, in order to cause extinction of the arc, for feeding 
purposes. The invention also consists in the special arrange- 
ment of the said floating feed mechanism such as hereinafter 
described, and claimed. 

In the accompanying drawings illustrating the invention by 
way of example, Figs. 1 and 2 are two elevations partly in sec- 
tion of a lamp, and Figs. 3 and 4 detail views. In carrying out 
the invention according to one mode, a series coil, a, and a 


Fig. 1. Fig. 2. 


shunt coil, b, provided with cores and a dashpot as usual are 
employed. The cores are connected by a rocking arm or lever. 
c, which is connected by a link, d, to another lever, c, pivoted 
to the frame of the lamp at one of its ends, f, and connected 
at its free end, g, to a yoke, Л, from which two rods, i, depend. 
The rods, +, at their lower ends are connected to small gripping 
levers or clutches, E (Fig. 3), which are pivoted upon lugs or 
ears formed өп tubes, 7, in which the carbons, эл, are inserted. 
These tubes, which are comparatively short, are arranged within 
longer tubes, n, which may form the main supports of the lamp. 
The larger tubes are insulated from the frame of the lamp, and 
are slotted so as to allow the ears on the inner tubes and the 
small levers, Ё, pivoted to them to slide freely for a certain 
distance. Collars, 0, are arranged at the extremities of the 
larger tubes upon which the smaller tubes, 7, or the levers, k, 
may strike or rest.in their lower position. The small gripping 
levers, k, have cam-shaped ends proiecting through slots in the 
inner tubes, 7, so that the levers, k, under the influence of 
springs and weight of the carbons, tend to bind upon the car- 
bons within the inner tubes. When the lamp is idle the carbons 
fall and rest upon a phosphor bronze or other supports, p, the 
carbons meeting in this position as shown in Fig. 1. 

The inner tubes, /, or ears connected to same, are provided 
with terminals for receiving flexible wire or other leads, and as 
they engage with the carbons very near to their points, the 
resistance through the carbon for the current is small and always 


constant, so that it is no longer necessary to employ metallic 
cores or metallic coating for the carbons such as has hitherto 
been necessary in the usual arrangements where the current in 
this type of lamp has been applied at such a place that it was ` 
obliged to pass through the whole length of the carbon, which 
is found in practice to offer a comparatively high resistance when 
the lamp is freshly trimmed, which decreases as the carbons 
burn away unless provided with a metallic core or metallic 
coating. On a current being applied to the lamp the cores of 
the coils, a b, are moved until a balance is struck, resulting 
in the small gripping levers, k, being raised by the yoke, A, 
which is linked to the rocking bar, c, connected with the cores, 
consequently the carbons are raised unti] an arc is formed. 

The feeding of the carbons may be effected in one way, as 
illustrated by Fig. 4, by means of a contact, ¢, on the rocking 
lever, c, connecting the cores of the coils, a b, adapted on the 
upward movement of the lever and downward movement of the 
carbons to engage a contact, u, mounted in a suitable position 
and to place in parallel with the lamp an equivalent resistance, 
thus short-circuiting the lamp and its series coil, a, whereupon 
the yoke, A, is allowed to fall suddenly. This leaves the small 
tubes, /, with their gripping levers, k, free to fall as far as 
the collars, o, in the larger tubes, the grip of the levers, Ж, 
being slightly relaxed to permit the necessary feed. When the 
carbons fall together and touch, and more or less current flows 
through them, the series coil is energised, and in raising the 
carbons to strike an arc it at the same time is adapted to cut out 
the resistance, so that the whole current normally passes through 
the carbon. Just before the carbons again require to be ted 
the resistance is again thrown in and the operation repeated. It 
is to be mentioned here that in contradistinction to the arrange- 
ments in arc lamps with coaxially arranged carbons wherein a 
contact carried by the floating mechanism short-circuits the lamp 
through a resistance when the potential of the arc rises above 
or falls below normal, the present arrangement is such that the 
short-circuiting of the lamp through a resistance causes the 
extinction of the arc without any necessary alteration in the 
potential. The carbons then pass through the tubes without 
any current passing through them, thus entirely avoiding spark- 
ing between the carbons and their tubes. 

The upper contact, u, of the short-circuiting contact device 
above described is carried by a small plunger, v (Fig. 4), working 
in a cylinder, w, or dashpot fitted with a small steel ball, x. or 
other valve. With this arrangement it is attained that when 
the lower contact, £, descends on the ascent of the carbons in 
striking an arc, the upper contact, u, is delayed, but finally 
drops to a position lower than the point where contact was 
broken, so that the next contact for the purpose of throwing in 
the resistance and thus sufficiently dropping the voltage to 
destroy the arc, when the carbons are falling, can be made a 
little in advance before the actual feeding occurs. It will be 
understood that the various details may be varied to suit the 
size and nature of the lamp to which this invention is to be 
applied. For instance, instead of employing small levers for 
gripping the carbons, other forms of cam may be employed 
adapted to be influenced by springs so as to grip the carbons 
and be raised together therewith by the coils through any equiva- 
lent mechanism for that described. 


The elaims are as follows :— 


1. In an are lamp of the type referred to and having a 
floating feed, adapting a resistance to be placed in parallel with 
the lamp, by a contact on or controlled by the floating mechanism, 
to cause extinction of the arc for feeding purposes. 

2. In an arc lamp as claimed in Claim 1, placing a resistance 
in parallel with the lamp just before carbons are released and 
disconnecting resistance before carbons are again gripped or 
parted after coming together for restriking substantially as and 
for the purpose specified. 

5. In an arc lamp as claimed in Claim 1, connecting by means 
of a link a lever fulcrumed at one end and controlling at its 
other end a pair of clutches or clutch tubes acting directly on 
the two carbons, with another lever fulcrumed at or near 
its centre and controlled at one or both its ends by solenoids 
and cores. 

4. The improved arc lamp hereinbefore described with refer- 
ence to Figs. 1, 2, 5, and 4. 


Institution of Civil Engineers.—The 1907-1908 session will 
be opened on Tuesday, November 5th, at 8 p.m., when the 
President, Sir William Matthews, K.C.M.G., will deliver an 
inaugural address, and, after the distribution of awards made 
by the Council to the authors of papers dealt with during the 
past year, will hold a reception in the library. 
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THE DERI SINGLE-PHASE COMMUTATOR MOTOR 


C INGLE-PHASE commutator motors have, during recent 

years, been developed chiefly in two different directions, as 
representative types of which we may mention, on the one 
hand, the Winter-Eichberg compensated repulsion motor, built 
by the Allgemeine Elektricitàts | Gesellschaft, and, on the 
other hand, the compensated series motor built by the 
Siemens-Schuckert Werke and by the Maschinenfabrik Oerlikon 
Co. The oldest single-phase commutator motor, Professor 
Elihu Thomson's repulsion motor, has heretofore not been 
brought to any very satisfactory commercial stage of develop- 
ment. It has, it is true, found a sphere of usefulness as a 
means, when incorporated in a single-phase induction motor, of 
assisting in bringing it to its synchronous speed, but further 
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than this no considerable degree of usefulness has heretofore 
been found for the pure repulsion type of single-phase commu- 
tator motor. 

Messrs. Brown, Boveri & Co. have, however, recently brought 
to a commercial stage of development the Deri single-phase com- 
mutator motor. ‘This motor, recently described in the Zlektro- 
technischer. Anzeiger, while essentially a modified form of the 
Thomson repulsion motor, comprises certain very essential addi- 
tional features to which its successful commercial development 
must be attributed. The Deri motor is a pure repulsion motor. 
The stator winding alone is connected to the external circuit. 
The rotor winding has no external connections whatsoever, either 
directly or through transformers. The brushes bearing on the 
commutator are short-circuited amongst themselves. The 
essential novelty in the Deri motor which distinguishes it from 
the ordinary repulsion motor relates to the arrangement of these 
brushes. In Fig. 1 is depicted diagrammatically the ordinary 
Thomson repulsion motor, and in Fig. 2 the Deri motor. For 
the sake of simplicity the diagrams relate to two-pole motors. 
While in the Thomson repulsion motor the control is obtained 


P. D. 


0° 30 00? 90° 120° 150° 80° 
Angle a. 
Fic. 3. 


by regulation of the angular position on the commutator of the 
two brushes of opposite polarity, which are directly connected 
to one another, in the Deri type the two main brushes remain 
permanently set in the axis of the stator winding, while the 
angular position of two auxiliary brushes is regulated. These 
two auxiliary brushes are connected as shown to the fixed main 
brushes 

In the simplest type there is no connection between the pair 
of brushes f, b, and the pair of brushes f, b, А little con- 
sideration will show that the difference of potential between 
f, and b,, as also between f, and b,, consequently also the flow 
of current through the conductors connecting them, is a function 


of the angle spanned by f, b, and by f, 6,. As this angle is 
increased from 0? to 180?, the difference of potential rises in 
accordance with the curve drawn in Fig. 3. 

Let us for the moment consider the rotor when at rest. In 
Fig. 4 the angle between brushes f, and b, and between brushes 
f, and b,, is 90°, and a little reflection will make it evident 


that, as shown in Fig. 4, there will be two zones of conductors, 
the one carrying current and the other void of current. "The 
further study of the case is facilitated by decomposing the 
diagram in Fig. 4 into the two component diagrams given in 
Fig. 5. It is evident that by superposing these two Фатен 
of Fig. 5, the distribution of current already shown in Fig. 4 is 
obtained. We are thus led by a simple step to the diagram of 
Fig. 6, in which А represents the stator winding, and Q and 7' 
the two components into which we may imagine the rotor winding 
to be decomposed. From this last diagram it is easy to see that 
the current flowing into H from the line induces an electro- 
motive force in 7, which sends current through 7 and Q. The 
rotor conductors may thus be considered to lie in two component 
magnetic fluxes, the one emanating from / (or if it is preferred 
to speak more exactly, consisting of the resultant of H and 7), 
and the other flux emanating from Q. The conductors of 
winding 7', as a consequence of the current flowing in them, and 
of the fact that they lie in the field set up by winding Q, 
experience a torane tending to revolve the rotor in the direction 
indicated by the curved arrow in Fig. 7. ' 

When the angle between the movable brushes and the fixed 
brushes is reduced to zero, it is evident that there will flow 
in Æ only the magnetising current of the stator. In these cir- 
cumstances no current whatever flows in the rotor windings, and 
consequently no inductive influence is exerted on the short- 
circuited windings. When the angle between the fixed and 
movable brushes is increased to some 150? or 160?, the starting 
torque attains its maximum value and with relatively low 
current consumption. 

Up to this point the diagrams have applied to a motor with 
its rotor at rest. Certain other less simple influences require to 
be taken into consideration when studying the performance of 
the motor when running. In general, however, the diagram in 
Fig. 8 gives a good idea of the relations then obtaining. Con- 
ductors 7, when carrying current, are the seat of a turning 
moment owing to their presence in the field set up by Q. A 
turning moment is also experienced by the conductors of the 
winding Q as a result of their presence in the field set up by H. 
At synchronous speed these two fields, designated in the diagram 
as ФН and ¢Q are very closely in quadrature, and are of 
approximately equal magnitude. They constitute a rotating 
uniform field, in synchronism with which the rotor revolves. 
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The operating conditions in these circumstances are consequently 
very favourable, since no electromotive forces are then induced 
in the windings short-circuited by the brushes. The relation 
which the range, within which these motors operate sparklessly, 
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bears to the synchronous speed, is a function of the constants of 
the design, as is also the case in the Winter-Eichberg motor, 
but, on the contrary, is not the case in the compensated series 
motor, for which type the synchronous has no more significance 
than any other speed. 

The curves exhibiting the relation between speed and output 
for a six-pole 10 h.p. 50-cycle motor are given in Fig. 9. From 
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the trend of these curves, each of which corresponds to a par 
ticular brush position, the series character of the motor is readily 
recognised. In Figs 10 and 11 are given curves of the efficiency 
and power factor of this motor for speeds of 700, 900, and 
1,100 r.p.m. In the interests of obtaining high efficiency and 
power factor through a large range, certain motors have been 
so equipped as to provide them with a greater voltage at the 
higher than at the lower outputs. Thus, in Figs. 12 and 13 
respectively, are given efficiency and power-factor curves corre- 
sponding to a speed of 800 r.p.m. for a six-pole 10 h.p. 50-cycle 
motor arranged to operate at 400 volts up to some 74 h.p. and 
at 600 volts for greater loads. It is evident from the shape of 
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the curve at the lighter loads that were this voltage variation 
not employed, the range of loads corresponding to satisfactory 
efficiency and power factor for this speed, would be very small. 

For the form which has constituted the basis of the description 
up to this point, there has been no connection between the two 
sets of brushes, i.e., while fi and b, have been connected to one 
another, as also f, and b,, the pair f, b, has not been connected 
with the pair f, 6,. By arranging, however, to connect these 
with one another through an adjustable resistance, as shown in 


Fig. 14, the curve of torque and speed, which without this con- 
nection would have the form of the curve designated W = œ 
in Fig. 15, may, by adjustment of this resistance, be so modified 
as to obtain any of the torque-speed relations indicated by the 
curves W,, W., W,, and W, of Fig. 15. 

In the operation of cranes, a frequent requirement is that 
when lowering the load an automatic braking action shall b« 
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exerted. One way of attaininz this with the motor which we 


are describing is as follows :—The movable brushes are separated 
from the fixed brushes and are connected with one another, and 
the stator winding is connected to the supply circuit as shown 
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in Fig. 16. In the brush position and for the direction of 
rotation there shown, the motor, acting as an ordinary repulsion 
motor, exerts a strong torque in opposition to the direction of 
rotation. This torque may be regulated either by adjusting a 
resistance interpolated between the brushes, or by moving the 
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brushes in a direction opposite to the direction of rotation of 
the rotor. By the time the movable brushes, when moved in 
opposition to the direction of rotation, approach an angle of 90? 
behind the fixed brushes, the braking action will have become 


exceedingly weak (Fig. 17), and by opening the connection 
between the brushes it will be reduced to zero. If it is then, as 
so frequently happens, necessary to give to the load which is 
being lowered a further additional positive movement, the 
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brushes may be again connected in the normal manner as shown 
in Fig. 18. The motor is susceptible of a number of other con- 
nections which it would exceed the scope of this article to 
describe, but it may be mentioned that, with certain connections, 
energy may be returned to the line quite in the way in which 
this шау be done by the ordinary polyphase induction motor 
when operated at super-synchronism. 

As actually developed for commerce, the stators of these motors 
have an appearance closely resembling the ordinary induction 
motor, except that, since the windings all belong to one phase, 
there need be no crossings of the end connections, and it is also 
general practice to place the windings exclusively jn several of 
the outer slots corresponding to each pole, and to leave several 
of the centre slots empty. The rotor is generally built just like 
an ordinary continuous-current armature, and it is found 
unnecessary to interpolate resistances between the winding and 
the commutator segments. From 2 h.p. upwards, bar windings 
are used on the rotor. The rotor voltage is entirely independent 
of the voltage of the circuit. from which the motor is to be 
operated, and the motors are generally proportioned so that at 
no load the rotor voltage seldom exceeds 100 volts. As the load 
comes on. the voltage falls far below this value, down to 10 volts 
and even to less, and these motors are thus characterised by 
great immunity from insulation breakdowns. Since at syn. 
chronous speed a true and uniform rotating field is present, the 
iron losses in the rotor then approach zero. and even for very 
considerable alterations of speed these losses are still of but 
moderate amount. It might be supposed that the use of a set 
of movable brushes in addition to the set of fixed brushes. would 
involve undesirable complications, but by means of careful atten. 
tion to this feature, the design has been so worked out as to 
remove any considerable objection to the motor on this score. It 
would appear from the descriptions given in our German con. 
temporary that the motor has been developed chiefly for very 
small sizes, say from 2 to 10 h.p., or thereabouts. An eight-pole 
50 h.p. 50-cycle motor is, however, also illustrated, and it is 
even indicated that there should be a field for this type as a 
traction motor, where the savings which could be effected as 
regards transformers and regulating apparatus would be of very 
considerable importance. A traction motor for 40 h.p. at 800 
volts and 33 cvcles, and with a rated speed of some 5С0 r.p.m., 
has been developed. 


The New Australian Tariff. —The report of the Royal Commis- 
sion appointed by the Commonwealth Parliament to inquire into 
the effect of the tariff on Australian industries, and from which 
the new tariff was largely framed, has been issued. In an ab- 
stract, the Australian Mining Standard states it is pointed out 
that electrical machinery upon which, under the old tariff. an import 
duty of 124 per cent. was charged, includes dynàmos or generators 
or motors, and various suggestions made at different places as to 
the alteration which should be made in this figure are given. 
The following are among the conclusions of the Commission :— 
That the present dutv of 124 per cent. is too low for protective 
purposes, too high as a revenue duty, and that an increased 
duty to a protective standard on certain special lines of el»c:rical 
machinery and appliances would give a stimulus to the manu- 
facture of electrical machinery and appliances in Australia. That 
electrical generators, motors, and fans. and other machinery and 
appliances have been made in Victoria and Queensland under 
25 per cent. protective tariffs which were in operation at some 
period prior to Federation. That owing to the reduction of 
duties in Queensland the local production of electric fans, motors. 
and other appliances in that State ceased; thereafter no attempt 
was made to compete with importations, and firms which 
formerly manufactured, are now importing these products. That 
there seems to be no reason why electrical generators and motors, 
probably up to a high capacity, and certainly up to 500 horse- 
power, should not in the future be made in Australia, provided 
the insulated conductors and insulating materials required are 
admitted free. 'lhe parts which could be made in this country 
are as follows, viz., castings, bedplates, yoke and pole pieces, 
magnet cores, bearings, slide rails, armature sections, including 
shaft, core stampings, commutators, brush rocker, and holders. 
That starting and regulating rhecstats. starting switches and 
controlling devices tor both alternating and direct current 
machinery can be readily made in Australia. That electroliers, 
electric wall brackets, vas brackets, апа gasaliers, globe holders 
and adapters, brass pendants and brackets, photometers. incan- 
descent lamps, and gas nantles, reflectors, arc lamps and globes, 
testing instruments and meters, should be classed together and 
subject to the same rate of duty, whether used in connection 
with gas or electric light. The Commission recommended an 
ad cal, duty of 25 percent. on electrical machinery -generators, 
motors up to the capacity of 500 h.p.; fans, starting and re- 
gulating rheostats: ad ral, duty of 125 on machinery not. else- 
where included; 20 per cent. electric and gas appliances. The 
full tariff, which came into operation in August, was given in 
our issue of September 19th, page 452. 


EDISON AND SWAN UNITED ELECTRIC LIGHT 
COMPANY'S MEETING 


HE ordinary general meeting was held at Winchester 

House, Old Broad Street, London, on Thursday, when the 
chairman of the company, Mr. Н. Wolfenden, presided. In 
congratulating the shareholders upon the results of the past 
year's trading, the chairman pointed out that although the in- 
crease of profit was only some £5U0 over the preceding year, 
it was to be remembered that this had been earned in the face 
of very high prices for raw materials, and very keen competi- 
tion in the selling prices. The net result was that they had 
maintained them dividend, written off liberally for deprecia- 
tion, added to their reserves, and strengthened their position 
generally. The question of metallic. filament lamps was a 
prominent one at the present time, but he did not propose to 
deal with the question, beyond saying that the directors had 
not lost sight of the matter. ‘Turning to the report and 
accounts, given in our last issue, the various items were gone 
thiough, but we need not repeat them. In the balance-sheet the 
share capital remains as before, but there is a reduction of 
£6,100 in the debenture stock owing to the purchase and cancel- 
ment during the year of £1,600 four per cent. stock and £4,500 
five D cent. stock. The average prices paid were £86 8s. for 
the four per cent., and £90 16s. 5d. for the five per cent. stock. 
The profit resulting from these purchases, in accordance with 
custom, has been applied as a further reserve against stocks. 
Under the Act passed in the last session of Parliament, of 
which the inception was due to Lord Avebury, there is now no 
compulsion upon joint stock companies to cancel debenture 
stock which may be purchased. Any stock so purchased may 
be held or reissued by the company. "The Altrincham Electric 
Supply Co., after making full provision for depreciation, was 
able to declare a dividend of 5 per cent. for the year 1906. 
Stocks and plant together are up £1.889, and the explanation 
given was that stocks which were represented by £165.021, were 
increased by £727, caused by the company holding on June 30th 
a heavy stock of raw materials (not copper) bought at advan- 
tageous prices. The stocks of manufactured goods show a re- 
duction. The plant at £69,100 is increased by £1,162, not- 
withstanding an allowance of £6.00 for depreciation. During 
the vear a certain amount of new and additional machinery had 
been added, but the larger part of the expenditure has been 
incurred in connection with the electrification of the works at 
Ponders End. "The report and accounts. were adopted upon the 
motion of the chairman, seconded by Mr. E. B. Ellice-Clark. 


THE BREWERS' EXHIBITION 


HE Brewers’ Exhibition, which was opened at the Agricul- 

tural Hall on Monday, contains a few electro-mechanical de- 
vices. There was one machine which attracted attention, and which 
may be of much value to station engineers. This is the dust 
extractor, which works on the vacuum principle, and may be worked 
either by hand or electrically. Inthe electric form of the machine 
it is only necessary to insert an ordinary adaptor plug into any 
lamp-holder on the service, and the machine is ready for use, 
and from the manner in which it extracted the dust from car- 
pets, billiard cloth, and other things, it amply proved its 
efliciency. This small machine, which is capable of being 
wheeled or carried about, should be of great service in elec- 
tricity stations. as its portability would enable it to be used 
on the switchboards and other places which are not readily acces- 
sible to the brush. The complete outfit consists of the machine, 
one 12-ft. length of metallic tubing, one aluminium nozzle, one 
small aluminium nozzle, one brush nozzle; the nozzles may be 
supplied. in rubber for cases where it is necessary to work near 
live switches, &c., in central stations. The Chimney Advertis- 
ing Signs Agency have on show numerous signs and devices, 
notably the Duplex or two signs in one, and also the Toplight 
sign, which gives good announcements of the shopkeepers’ goods 
either in davlight or at night. A patent perforated reflector at 
the back of the sign throws the light upon the goods, and the 
reflectors on the top may be adjusted so as to throw additional 
light on any particular part. of the window. Their multi- 
coloured sign, which is illuminated by one 8 c.p. lamp, illumin- 
ates a very large area, and is very economical. One specially 
interesting sign is the prismatic sign, in which a band of coloured 
glasses passes over and underneath prism mirrors, causing the 
colours to retlect, and rendering an effect similar to falling water. 
The retlectors have the effect of 100 separate silvered mirrors to 
the superficial toot. 


Large Gas Engines in Germany. -In the description of the 
works of Messrs. Ehrhardt and Sehmer, of Saarbrücken, om 
page 601 of our last issue, reference was made to a 20,000 h.p. 
rolling mill engine. A slight error was, however, made as regards 
the fly wheel. The heavy tlywheel mentioned, which is 95 tons in 
weight, was not for the large engine, but was for a continuous 
mill engine of about 2.500 h.p. under construction for the same 
Belgian firm. The 20.000 h.p. engine is of the reversing type. 
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DETECTOR FOR WIRELESS SIGNALLING 


NE of the patents issued last Thursday by the 

Patent Office was No. 4,714 of 1907 by R. A. 
Fessenden. The subject of the patent is wireless 
telegraphy, and the specification reads as follows :— 


The invention described herein relates to certain improve- 
ments in receivers for electromagnetic waves, and has for its 
object a construction wherein a substance is changed as to one 
or more of its characteristics by the action of electromagnetic 
waves, and the changed portion is caused to leave the point of 
change, and after leaving such point, to produce or control the 
production of an indication. With this object the invention 
provides for the formation of a constricted conducting fluid 
path, and for the interruption of such path by a change in the 
fluid, such interruption causing or controlling the production of 
an indication. 

In the accompanying figure the vessel 1, which is preferably 
of glass, has its upper and lower portions connected by a con- 
stricted portion 2, through which a movement of the substance 
employed, which is preferably an electrolyte of high conduc- 
tivity, as for example 20 per cent. solution of nitric acid, may 
be established. In the construction shown this movement of 
the liquid which is transformed or changed as the result of 
the action of the electromagnetic waves to pass through the 
constricted portion, is produced by the flow of liquid from an 
elevated receptacle 3, connected by a tube 4 to the lower portion 
of the vessel 1. An outlet from the upper portion of the vessel 
is formed by the tube 5, provided with a valve 6 for regulating 
the rate of flow of liquid through the constricted portion 2. 
Terminals 7 and 8 of a local circuit, which includes an indicat- 
ing mechanism 9 and a battery 10, are arranged in contact with 


the liquid, so as to include as part of the local circuit the con- 
stricted portion 2 of the conducting substance. Two terminals 
11 and 12, one small and the other preferably larger, are so 
arranged with reference to the constricted portion 2 that the 
movement of the substance in the vessel 1 will be from the 
small terminal 11 to and through the constricted portion 2. 
These terminals may be directly or indirectly connected with 
the receiving conductor. 

On the passage of a current between the terminals 11 and 12 
a portion of the substance contained in the vessel 1 will be 
changed as to one or more of its characteristics, e.g., if the 
substance be electrolvsable, a bubble will be formed at the fine 
terminal 11. The portion of the substance thus changed moves 
or is caused to move away from the fine terminal, and so act 
upon the constricted conducting path as to produce a change in 
the current flowing through the local circuit. In the case of 
electrolytic action the bubble will float or be carried by the 
movement of the liquid through the constricted portion 2, 
thereby breaking the local circuit, or so reducing the constricted 
conducting fluid path as to produce a material reduction of 
current flowing through such path. Аз will be readily under- 
stood, the movement of the portion of the substance acted on. 
as, for example, the movement of bubbles from the fine ter- 
minal, may be observed directly or recorded photographically, 
or the movement of the changed portion may control a local 
circuit containing an indicating mechanism.  Electrolvsis, by 
which is meant the evolution of gas, is not ordinarily produced 
by alternating currents, because when the electrodes are large 
oxvgen gas evolved during the passage of one half of the 
current waves produces only a thin coating on the electrode, 
and this film does not contain a sufficient quantity of gas to 
enable it to form in bubbles and to float up from the electrode. 


Consequently, the hydrogen evolved by the passage of the other 
half of the current wave recombines with the oxygen, and as a 
consequence the complete wave effects no alteration in the 
original amount of liquid. 

Should, however, either one or both terminals be made so 
small that there is a large amount of gas per unit area of the 
electrode, the gas will not exist in the form of a thin sheet, but 
in the form of a thick layer, the buoyancy of which will be such 
that it will break away from the electrode and float upwards. 
When this is the case the gas evolved during the positive half 
of the wave will not be in contact with the electrode when the 
negative half passes, and consequently will not recombine again 
to form the liquid, with the result that both oxygen and 
hydrogen will be evolved, and the solution will be electrolysed. 
Hence when electrolysable substances are employed, the ter- 
minal 11 should be made sufliciently fine to permit of electrolysis 
by the alternating currents produced by electromagnetic waves. 
By making the surface sufficiently small, even the small amount 
of current flowing at the very beginning of the half wave may 
be sufficient to crowd all the rest of the gas evolved during 
the main part of the wave away from the electrode, so that 
practically the whole of the alternating current is effective in 
producing electrolysis. 

The gases evolved by the action of the current will be carried 
upwards by the current of liquid, and at some period of time 
will form a bubble as shown in the constricted portion 2. When 
this bubble occupies the position shown, the circuit of the local 
battery 10 will be totally or partially interrupted, and an indica- 
tion will be produced by the indicator 9. In addition to the 
gas evolved directly by electrolysis, gas may be evolved by 
the heating effect of the alternating current waves on the tluid 
should the fluid contain a gas. This will also float upwards at 
the same time, and will assist to produce an indication. In the 
figure is shown an arrangement of circuits whereby the liquid 
and the terminals 11 and 12 form a receiver of the type shown 
in the specification above referred to, arranged in operative 
relation to the "receiving conductor 13, and also in а tuned 
local circuit with the indicator 20. This circuit is preferably 
closed as shown. 


The claims are as follows : — 


1. As an improvement in the art of signalling by electro- 
magnetic waves, the method herein described, which consists in 
producing by the action of electromagnetic waves a change in 
a portion of a substance, and causing such changed portion to 
affect a local circuit. 

2. As an improvement in the art of signalling by electro- 
magnetic waves, the method herein described, which consists 
in causing a current to flow through a constricted conducting 
fluid path, and producing by the action of electromagnetic 
waves a variation of the current through said path. 

3. As an improvement in the art of signalling by electro- 
magnetic waves, the method herein described, which consists 
in causing a liquid to flow through a constricted channel, which 
is included as part of a local circuit, producing a bubble in 
said liquid by the action of electromagnetic waves, and causing 
said bubble to move into the constricted channel. 

4. A receiver for electromagnetic waves, having in combina- 
tion a constricted conducting fluid path, means for producing 
a bubble, and means for causing the bubble to move into the 
constricted fluid path. 

5. A receiver for electromagnetic waves, having in combina- 
tion a liquid and means operative by electromagnetic waves for 
producing a signalling or indicating change in a portion of said 
liquid. 

6. A receiver for electromagnetic waves, having in combina- 
tion a vertically arranged constricted channel, a liquid below 
and extending up through said channel, and means operative by 
electromagnetic waves for producing a change in a portion of 
the liquid below the channel. 

7. A receiver for electromagnetic waves, constructed and 
operating substantially as herein described and illustrated. 


The Manchester and Salford Electrical Exhibition.— The Glas- 
gow Corporation Electricity Committee has received a letter 
from the secretary of the National Electrical Manufacturers. 
Association, London, with reference to the proposed electrical 
exhibition in Manchester, in 1908, and asking the Corporation 
to give their active and financial support to the scheme. А sub- 
committee, after consideration, recommended that no action be 
taken in the matter. 
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A 2000-VOLT CONTINUOUS-CURRENT RAILWAY 


ONTINUOUS current at higher pressures than 

750 volts has hitherto been comparatively little 
used for traction purposes, as this voltage was 
generally sufficient for local tramway systems. How- 
ever, as electric traction spread further afield and 
came into active competition with steam railways 
using large powers, the ordinary low-voltage con- 
tinuous-current system gave rise to certain difficulties 
and was less easily able to compete successfully with 
its rival. At the time these difficulties were first 
encountered, single-phase traction was not practical, 
as no single-phase commutator’ motors for traction 
purposes had then been built, and the three-phase 
svstem had the disadvantage of requiring two or three 
overhead wires. It seems somewhat remarkable that 
so few attempts were made to adopt the approved con- 
tinuous-current system to long distance traction by 
increasing the line voltage. True, the voltage was 
occasionally raised to 800 volts, and the three-wire 
svstem, with the rails as the middle wire, was also 
tried, in order to increase the voltage to something of 
the order of 1,200 volts, but these special methods 
were only used in isolated cases. High-voltage con- 


3 tons empty and 11 tons loaded. Most of these have 
now been replaced by automatic dumping trucks, 
12 tons empty and 42 tons loaded, and fitted with 
air brakes and dumping gear. The weight of a train 
ranges from 200 to 300 tons, according to the type of 
wagon used. 

The loads were very severe for the steam locomo- 
tives originally employed, and in order to enable 4,000 
tons to be dealt with per diem, it became necessary to 
replace the steam locomotives by electric locomotives, 
a change which had already been made at all the 
other mines belonging to the Rombacher-Hiitte. 
Three-phase current at 5,700 volts was available, both 
at the Moselhütte and at the Ste. Marie mines. The 
problem of electrifying this railway presented a num- 
ber of difficulties. One was the narrow gauge, and 
another the fact that the line had to be fed from 
the ends. Owing to the great length of the line, 
continuous-current at 800 volts, which had been 
used for eleetrie traction at the other mines, could 
not be used. Three-phase traction was also un- 
suitable on account of the number cf trolley wires 
required. The choice, therefore, lay between high- 


Fic. 1.—-Map SHOWING ROTTE. 


tinuous-current working was generally looked upon as 
dangerous, and for this reason the ordinary low- 
voltage system was retained, although this involved 
greater expense. Тһе introduction of high-voltage 
continuous-current for railway work in Germany has 
been the subject of a gcod deal of experiment by the 
Siemens-Schuckertwerke Co., and the experience 
gained in the 2,000-volt continuous-current railway at 
the Moselhiitte goes to show that high-voltage con- 
tinuous-current enables certain difficulties to be over- 
come which could probably not be so successfully 
dealt with in any other way. 

The Moselhiitte blast furnaces in Lorraine are con- 
nected with their iron mines at Ste. Marie by a 
narrow-gauge (1 metre) railway 8'7 miles long, which 
at present carries about 2,600 tons of ore per day. 
The route taken by the line is shown in Fig. 1. Both 
the empty and the loaded trains have to be hauled up 
gradients ranging up to 3 per cent. To deal with the 
full load of 2,600 tons per day two trains are required, 
which pass one another at a turn-out 3'1 miles from 
one end. Each return journey takes about two hours; 
this length of time is mainly due to the irregularity of 
the traffic and the necessity of running slowly down 
the steep gradients. Originally, all the trucks used 
for carrving the ore were four-wheeled skips weighing 


voltage continuous-current and single-phase current, 
and estimates were got out for both systems. Both 
schemes included a sub-station at each end of the 
line. The continuous-current pressure was assumed 
to be 2,000 volts, and the alternating pressure 6,000 
volts, the rails being used as return circuit in both 
cases. A comparison of the most important features 
of the two schemes led to the following conclusions. 

The high-tension continuous-current motors have 
short commutators and a proportionately large effec- 
tive core length, while the single-phase motors, de- 
signed for a low pressure, have long commutators and 
consequently a shorter effective core length. А con- 
tinuous-current motor of 160 h.p. could be built within 
the space allowed by the narrow gauge, but 60 h.p. 
was the maximum output of a single-phase motor 
under the same conditions. It must be remarked, 
however, that the diameter of the armature was not 
limited by the height of the floor of the locomotive 
or the diameter of the wheels, and that this circum- 
stance was only taken advantage of in the case of the 
continuous-current motor. Four continuous-current 
motors were found to be suffieient for the power re- 
quired, while six or more single-phase motors would 
have had to be provided. 

Comparing the two systems with regard to the 
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eurrent distribution, the single-phase system. with its 
high line voltage was superior to the continuous-cur- 
rent system, notwithstanding the greater losses in the 
return circuit and the inductive losses. А disadvan- 
tage of the single-phase system, which had to be con- 
sidered, was that the stray currents might seriously 
effect signal and telephone circuits, even at consider- 
able distances from the line. It was found, how- 
ever, that the railway could be economically worked 
with continuous current at 2,000 volts without using 
an excessive amount of copper, and this fact, to- 
gether with the superiority of the continuous-current 
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could not possibly be satisfied by the ordinary low 
voltage. 


Sub-stations.—Continuous current at 2000 volts 
pressure is supplied by two converters. one in the 
Moselhütte Power House, the other at the Ste. Marie 


Mines. Each consists of four machines, namely, а 
synchronous three-phase motor giving 880 h.p. at 
375 r.p.m., its starting motor,. a 600 kw. 2000 
volt continuous-current generator, and a 65 volt 
exciter which supplies current for the continuous- 
current generator as well as for the three-phase motor. 
The armatures of all four machines are mounted on the 
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REFERENCE TABLE. 
Sw Switch. Lw Signal Bell, у Votmeter. 
Am Starting motor. MR Max. Relay. Ss Spark-gap. 
BD Railway generator. Ph Phase indicator. А Ammeter. 
€ Pilot lamp. R Relay for lightning arrester. Tf Transformer. 
ED Exciter. S Fuse, W Resistances. 
HA Hand-operated switch. SA Max. cut-out. Z Electricity meter. 
Kw Wattineter, Sın Synchronous motor. 


Fic. 2.—DIAGRAM 


motors, decided the issue, and the order for the elec- 
trification of the line on the high-voltage continuous- 
current system was accordingly placed with the 
Siemens-Schuckertwerke Co. 

Had the line been of much greater length there is 
little doubt but that the single-phase system would 
have shown to greater advantage. The generation 
and transmission of high-voltage continuous-current 
offer no difficulties, but the difficulty of dealing with 
it in the limited space usually available in the motor- 
car is considerable, owing chiefly to the increased 
dimensions of the switch and control gear. However, 
without making the apparatus too large or introduc- 
ing undue risks, the line voltage can be sufficiently 
raised to enable many requirements to be met which 


The 


OF CONNECTIONS AT SUB-STATION. 


common shaft carried in two bearings. The three- 
phase current at 5700 volts is fed directly to the syn- 
chronous motor, but is transformed down to 500 volts 
for the starting motor. 

Special care has been devoted to the insulation of 
the commutator of the high-tension generator, neither 
the frame nor the armature being insulated from earth. 


The brushes of opposite polarity are separated by 
radial partitions of insulating material, and the 
brush holders are insulated from the brush rocker, 
which in turn is insulated from the frame. These 
precautions make it impossible for an are to fcrm 


between the positive brushes and any part in metallic 
contaet with the negative brushes which are earthed. 
arrangement has answered satisfactorily with 
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the heavy short-cireuits which occurred during the 
The generator is fitted with com- 
mutation poles, and the brushes require no attention 
The negative pole of the generator 


experimental tests. 


during running. 
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Fic. 3.—OverRHEAD EQUIPMENT, SHOWING SPAN-winE CON- 
STRUCTION AT TURN-OUTS. 


is connected to earth immediately beyond the double- 
pole hand switch, and is connected to the rails bx 
means of a bare conductor laid in the ground. 

All the high-voltage switchgear is arranged on two 
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Fic. 4.—OveERHEAD  EqviPMENT.— BnacKET-ARM CONSTRUCTION. 
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Fic. 5. —2,000-уогт LOCOMOTIVE. 


marble panels; the synchronous motor and the con 
tinuous-current generator are protected by maximum 
«ut outs as indicated in the diagram of connections 
"ig. 2. The current is transmitted to the two ends of 
the line by overhead feeders. 


Overhead Line.—As shown in ligs. 8 and 4, the over- 
head line consists of two trolley wires supported by 
double hangers in such a way that both wires are cer- 
tain to be always in contact with the bow trolley. 
Each wire has a section of 55 sq. mm., and the two 
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wires are 130 mm. apart. The hangers are suspended 
from a steel eatenary, which is supported on insulators 
on the top of the side brackets. It will be noticed 
from the illustrations that the brackets for the trolley 
wires are fixed to the poles carrying the high-voltage 
conductors used for transmitting power from the 


SO eL 


 — —— j 
zm xc 
i cay SH] DX 


eo Se f 
= 07 us. NS 


” 
» 


— 


= = = 
DI^ 'TZIC 
bomen ne pts -44 e----- 


= 


never supplies 200 amperes for more than a very short 
time. A current of 220 amperes corresponds to a load 
on the motors of about 430 h.p., assuming that the 
losses in the motors and gearing are 15 per cent. 
Locomotives.—The locomotives, of which three have 
been delivered, are shown in Figs. 5 and 6. Each is 
“fee 


Fic. 6.—2,000-vorr LOCOMOTIVE. 


furnaces to the mines. Although the line is only fed 
at each end the maximum drop in voltage is not ex- 
cessive, as will be gathered from the figures given 
below. A locomotive in the middle of the line, i.c. 
7 km. from each end, takes 220 amperes when haul- 
ing four loaded cars on the gradient. The resistance 
of the double trolley wire is 0:152 ohms. per km., and 


Fic. 7.—Comparison or 160 B.H.P. anp 15 B.H.P. NARROW- 
GAUGE MOTORS. 


that of the return cireuit through the rails, which 
weigh 46 kg. per metre and are joined with copper 
bonds, is about 0:05 ohms per km. Hence, the drop 
on 7 kw. ef line is 220 (7 x0:202) = 810 volts, or 15:5 
per cent. of the working voltage, assuming that the 
current is supplied from one end only. The average 
drop is, of course, much smaller, since one sub-station 


built on two four-wheeled bogies, and its principal 


dimensions are as follows :— 


Length over buffers 96 “si 34 ft. 2 in. 
Width Sih T к | is (ae 2 
Height u^ - b TN is i3 24$ gs 
Distance between bogie centres з CE PT 
Wheel-base of bogies — ... i os 8,245.89. 
Diameter of wheels TT 49 ,, 
Gauge zo n P Mi 9 3. 
Number of motors "7 e 4 

H.p. of motors (1 hour rating) ... 640 h.p. 
Weight of locomotive 55 t^ns. 


The locomotive body is supported on the bcgies by 
means of a strong centre-pin and rubbing-plates on 
either side, and the centre buffers and draw-bar hooks 
are fixed on the bogies because the draught-gear of 
the trucks is very low. A notable feature of the 
mechanical design is that the bogie frames and bcdy 
are built of specially thick plates, so as to increase 
the weight of the locomotive as far as possible, and 
thus reduce the amount of ballast required for 
adhesion. 

Each of the four axles is driven through gearing by 
a 160 h.p. motor. The motors are permanently con- 
nected in two groups of two in series. Тһе motor 
armatures have 61 slots, each of which has 12 coils 
of flat copper. The commutator is large in diameter 
and is built with 83 segments. There are two sets of 
three brushes. 

In order to ensure sparkless running. the motors are 
provided with commutation poles. This is a matter of 
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great importance in high-tension motors, where very 
little sparking may cause flashing over or start an arc 
to the earthed frame. As a further safeguard, all the 
space round the commutator is lined with insulating 
material. It is important that the brushes should 


be readily accessible, and a large cover is provided for 
The general design is the same as 


this purpose. 
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Fic. 8.—CHARACTERISTIC CURVES ON MOTOR. 


that of the firm’s ordinary narrow-gauge motor, as 
will be gathered from Fig. 7, in which the 160 h.p. 
motor is shown side by side with another 15 h.p. 
The armature bearing at the driving end, which had 
to be shortened as far as possible owing to the narrow- 
ness of the gauge, is lubricated by means cf oil under 


the lines of an ordinary tramway controller; that is 
to say, it consists of a main barrel for progressively 
switching out the starting resistances, a reversing 
barrel, and a disconnecting barrel for cutting out the 
individual motors. The dimensions of the controller 
are somewhat larger than those of the ordinary type, 
to provide room fcr the blow-out arrangement, and to 
vive the necessary space for the insulation required 
for 2,000 volts. Fig. 11 gives a view of the interior 
of the controller; the segments on which the contact 
fingers rub are fixed to corrugated insulators on the 
barrel, and have ample air-space insulation from all 
neighbouring parts. Between each pair of rubbing 
contacts there is a blow-out coil, whose axis is in line 
with the points between which the arcs are formed. 
All the blow-out coils are connected in series, and 
carry the whcle current supplied to the locomotive. 
These coils direct the ares at the fingers outwards 
along the contacts arranged in the form of horns, and 
the are is blown out almost instantaneously. The 
are is confined sideways by the insulating cheeks of 
the blow-out coils. The contact fingers are protected 
by plates cf asbestos. In this way the are only 
touch the ends of the contact fingers and the renew- 
able ‘insulating blocks. Consequently, the wear is 
very small, 

Underneath the main barrel, and separated from it 
by an insulating floor, are the reversing and motor 
disconnecting barrels. The locomotive can proceed 


Fic. 9.—Sections, &c., or 2,000.vorr 160 B.H.P. Tracrion Moror. 


pressure. The quantity of lubricating oil is regu- 
lated by a sight-feed lubricator in the driver's cab, 
and the oil is forced into the bearings through a suit- 
able system of copper pipes in connection with the 
air-brake reservoir, in which a pressure of six 
atmospheres is maintained. Fig. 8 gives character- 
istic curves of the motors, while Fig. 9 shows their 
general design. 

The controller is arranged horizontally in the middle 
of the driver's cab (Fig. 10). It is built exactly on 


with the other three motors in case one of the motors 
should break down. The contact segments of these 
two barrels are supported on cylinders of insulating 
material, as in ordinary tramway controllers. "There 
is no need for blow-out coils in this ease, since the 
barrels are interlocked with the main barrel in such 
a way that they can only be moved when the main 
current is cut off. The interlocking gear is arranged 
in front of the controller. АП handles for operating 
the barrel are insulated. The main barrel is operated 
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by means of a large hand-wheel, and the reversing 
barrel by a lever on top of the controller. When this 
lever is in the middle position, the circuit is broken 
and the main barrel is mechanically locked, but when 


consist of wire coils supported on insulators on iron 
frames. 


In the main circuit there is an automatic 


cut-out and fuse, as shown in the diagram of connec- 
tions in Fig. 12. 


The former is placed in the driver's 


Fic. 10.— CoNTROLLER. 


the lever is at either end of its travel for forward or 
backward running the main barrel is free. 
Multiple-unit control by means of contactors in- 
stead of a main hand controller is not necessary, as 
the locomotives are not intended to be coupled to- 
gether. An important advantage of the hand contrcl 
is that the switching gear is simple and easily in- 


Iro. 11; 


spected, 


top covers. 
the cab. 
of the cab, which serve 


resistances, including the sterting resistances. 


and there is ample room for its accommoda- 
tion in the driver's cab. As interior of the controller 
is rendered easily accessible by removing the side and 
The driver's position is in the middle cf 
There are two compartments on either side 
r holding the apparatus and 
which 


cab and protected by a cover, which extends through 
the roof like a chimney, so as to give a free exit for 
the are. 

It was inexpedient to use an oil switch for the main 
cut-out, on account of the surging which is produced 
in high-tension continuous-current systems by the 
rapid extinction of the arc in the coil. Experiments 
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DETAILS OF CONTROLLER. 


with continuous current at 3,000 volts show that the 
surging increases with the rapidity of the break, that 
it is a maximum when the are is extinguished under 
oil, less when a magnetic blow-out is used, and. least 


of all, when the well-known horn extinguisher is em- 
ploved.. The maximum cut-out of the type shown in 
Fig. 13, which is the same as that used by Messrs. 
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Siemens-Schuckertwerke for central stations, has been 
found to give very satisfactory results with high-con- 
tinuous-current voltages. The are takes place be- 
tween .the two movable carbon contacts and the 
stationary copper springs, and the circuit is broken at 


Fic. 13.— CiRCUIT-BREAKER. 


two points. The are is confined between thick 
asbestos plates (in Fig. 13 the front plate has been 
removed). The handle projects through the case, and 
the contacts can be got at through suitable openings. 
Fig. 14 is a view of the fuse. It is mounted on the 


for the brakes. The compressors shown in Lig. 15 are 
mounted in one of the apparatus compartments on 
east iron ballast blocks. ‘They are driven at ‘about 
1000 r.p.m. by 3 h.p. 1000 volt motors, direct coupled 
to the air pumps, which are of special design. At the 
bottom of its stroke the piston uncovers a series of 
inlet ports in the cylinder, through which air is drawn. 
These ports are closed by the ascending piston, and the 
air is compressed in the upper part of the cylinder, and 
leaves through a narrow ring-shaped port covered by a 
dise only one-tenth of a millimetre thick, which acts 
as a valve. This dise is very light, and follows the 
stroke of the piston instantaneously. Fig. 16 shows 
the general arrangement of the »compressor. Each 
pump is capable of supplying one cubic metre of air at 
a pressure of about eight atmospheres in five minutes. 

The switches and fuses for the compressor circuits 
and lighting circuits are mounted on a switchboard in 
the apparatus compartment. The switches employed 
are open lever switches of the type already described, 
and the handles project into the driver’s cab. The 
fuses for these circuits are mounted on the back of 
the partition between the cab and the apparatus com- 
partment, and are accessible through a door. 

Special fuses had to be designed for the compressor 
motor and for the lighting circuit, as neither would 
the tube fuses used for high tension alternating currents 
nor ordinary cartridge fuses stand the high tension 
continuous current, both types being destroyed when 
a short-circuit occurred, unless several fuses were con- 
nected in series. Тһе new form of fuse is so arranged 
as to distribute the energy over as great a length of 
fuse strip as possible. The strip is about 60 cm. in 
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REFERENCE TABLE 


A Main Switch J Choking coil. Nw Ammeter shunt. 
Am Ammeter. œ К Short-cireuiting switch. RI Headlights. 
Au Antomnatic circuit breaker. K4 Cable coupling. S Fuse. 
Bl Lightning arrestor. M Motor. U Change over switch. 
E Earth. Mk Air compressor, Vw Resistance. 


Fic. 12.— DtacRAM or CONNECTIONS OF LOCOMOTIVE. 


roof of the locomotive, and the are is blown out be- 
tween the horns, which are fixed above the fusible 
strips. An ordinary lightning arrester and choking coil 

rotect the apparatus in the usual way. Immediately 
behind the choking coil the cireuit branches off to the 
two motor compressors, which provide compressed air ` 


length, and is wound in a spiral, covered with a yield- 
ing material, and is contained in the handle, being 
connected to a contact at each end. This fuse strip 
can be replaced in the same way as the ordinary tube 
fuse. 

Each of the two headlights at the ends of the loco- 


646 ELECTRICAL ENGINEERING 


Ост. 24, 1907. 


motive is provided with seven incandescent lamps in 
a large reflector, and the lighting equipment includes 
two incandescent lamps in the driver’s cab. The lamps 
are for 250 volts, eight being connected in series across 
the supply. The instruments in the driver’s cab are 
arranged on a marble board, and consist of a pressure 
gauge for the brakes, two ammeters for the two groups 


Fic. 15.—Compressor AND MOTOR. 


of main motors, and a speed indicator. The latter is 
a voltmeter calibrated in km. per hour, and is connected 
to a small magneto generator driven from one of the 
axles. 

In order to supply current to the locomotive for tak- 
ing it out of the shed, in which trolley wires cannot be 
erected on account of the travelling crane, special con- 
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Fic. 17.—CURRENT CURVES FOR STARTING ON 2 PER CENT. 
GRADIENT WITH Four 45-тох Wacows. 235-roN TRAIN. 


nection boxes have been provided on either side of the 
track. Current at 500 volts is conveyed by a flexible 
cable from these boxes to the locomotive. A short- 
circult switch is provided in the cab for earthing the 
current collectors, and so protecting men working on 
the electric equipment, in case the bow, which is 
lowered at such times, should accidentally come into 
contact with the trolley wires. | 


As shown in Fig. 5 the bow collector consists of two 
aluminium contact strips mounted on short bows, which 
in turn are supported by a frame capable of vertical 
motion. This frame adjusts itself automatically to 
differences in height of the trolley wire, so that the 
small bows always form about the same angle with the 


overhead wire. The bow may be lowered by means of 


Fic. 16.— CowPnEsson. 


a hand-driven worm gearing, and а rope passing thrcugh 
the roof. The whole collector gear is mounted on four 
large insulators on the roof. 


The locomotive is equipped with a Westinghouse 


compressed air pressure brake and a hand brake. 
There are four main air cylinders of a capacity of 60 
cubic dem. each, fixed outside the locomotive on the 
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Fic. 18.—CURRENT CURVES FOR STARTING ON 2 PER CENT. 
GRADIENT WITH Sıx 45-тох Wacons. Ó25-ToN TRAIN. 


buffer bars, and auxiliary air cylinders are in the appar- 
atus compartments. The air passes from the main 
cylinders through the driver's valve to the main pipe, 
whieh terminates at both ends of the locomotive in 
rubber coupling pipes. Ап auxiliary reservoir and 
valve are connected in the usual manner to the brake 
cylinder in the locomotive. There is also a special re- 
lease valve which enables the brakes to be applied or 
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brake valve, release valve, and a knob for the whistle, 
are all mounted. іп a box close to the main controller. 

Figs. 17 and 18 show.curves of the starting cur- 
rent taken by the locomotive, as obtained with a 
recording ammeter. As there are very few horizontal 
stretches the locomotive has usually to start on 
a gradient. | 


released very gradually, which is an advantage on long 
gradients. There are special air cylinders of 50 cubic 
dem. capacity for the whistle and sandiz1g apparatus. 
Two special air cylinders and a separate: train pipe are 
provided for operating the dumping gear Of the trucks, 
xo that the whole operation of braking and unloading 
the trucks can be controlled from the locomotive. The 


A MOTORMAN’S TRAINING SCHOOL 


success. During the past session twenty-two lectures 
Were given, and for the present session, which com- 
menced on October 14th, arrangements have been 
made for a class on railway book-keeping, in addition 
to the previously mentioned subjects. A number of 
papers upon matters relative to railway working will 
uso be read by members of the staff, and arrange- 
ments will be made so that the men on both turns of 
duty receive equal opportunities for attendance. 


Y the courtesy of the Metropolitan Railway Co. 

we are enabled to give a description of the general 
training school established by that Company at their 
Neasden Works. The school was originally started in 
1905 at Ruislip Station entirely upon the initiative of 
the Company's employees, but last year it received 
official recognition, and was transferred to the present : 
class-room at Neasden. In addition to the subject of 
eleetrie train driving, instruction is given in the prin- 
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Fic. 1.—ViEW 1х CLass-ROOM, SHOWING COMPLETE ELEcrRo-rxeuMaTIC MuLtiPLE UNtr. CONTROL APPARATUS. 


ciples of railway signalling as used on this railway. The The room at the Neasden Works set aside for class 


past session has been particularly successful, and on 
Thursday evening a number of certificates were pre- 
sented to the successful students in signalling, electric 
train working. and for ambulance work. 

The instructors in the various technical subjects are 
as follows:—Mr. W. T. King (Railway Signalling), 
Messrs. A. E. Roberts, W. E. Jewell, and W. Dobson 
(The Prineiples of Electrie Train Working); and it is 
largely due to the skill and patience of these gentle- 
men that the undertaking has achieved its present 


meetings is complete with all apparatus required for 
demonstrative purposes in the ''railway signalling " 
and ''eleetrie train working " branches. "The room, 
whieh has a seating capacity of 120, is lighted and 
heated by ''Gold"' electric heaters, and fitted up 
with a full-size signalling frame with 16 levers and 
interlocking, also bell and dise instruments with 
electric locking, in addition to which instruments re- 
presenting adjoining signal boxes have been put in, ко 
that a complete cycle of signalling operations ean be 
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clearly and practically explained. All employees of 
the company are invited to attend any one or all of 
the classes, and a library of books and magazines deal- 
ing with railway subjects serves to make the institution 
more attractive. 

Fig. 1 is a view of the principal apparatus installed 
in the room for demonstrating the principles of electrie 
train working, and shows practically everything with 
the exception cf the complete two-motor standard 
British Westinghouse bogie truck, which is placed in 
the other corner cf the room. This truck has a pressed 
steel riveted frame, and ts fitted with-two- 150 H.P: 
motors, while the complete truck is so supported that 
the wheels are quite free to. revolve. The motors are 
electrically connected to the complete Westinghouse 
eleetro-pneumatie multiple-unit control gear shown in 
the figure. The truck is also fitted with the usual 
details, such as shoe beams, gravity type third rail 
shoes, automatic trip cock for brake gear, and the 
customary .brake rigging. One practical point to be 
noticed 18 that the commutator mica of the. motors is 
maintained аё а level 1/16th inch below the surface of 
the commutator; this is effected by periodical sawing, 
and--is - found -to conduce very ` appreciably towards 
sparkless commutation. Plain carbon brushes are 
used, without any attempt at lubrication. 

The multiple-unit control gear comprises a complete 
set of the various accessoriés, commencing with the 


small switchboard which is fitted in» the motorman's 
cab, and including every detail of the standard equip- 
ment. The master- controller. is - fitted with the 
Westinghouse .*' dead man's handle," and there are 
the usual main line switch, reverser, main contactors, 
limit switches, and automatic overload trip; also a 
special set. of -cast-iron grid resistances sufficient to 
reduce the motor speed to safe limits. The master- 
controller circuits are supplied from a double set of 
14-volt accumulators, one set of which is charged 
while the other is in use. er 

The motor-compressor is of B.T.-H. type, and is 
controled by an ordinary Westinghouse governor. 
The main air reservoir supplies. ar auxiliary reservoir 
through a reducing valve, which maintains a steady 
pressure of 80 lb. for the operation of the switch gear. 
In connection with the brake mechanism, there is the 
customary interlock device which prevents the opera- 
tion of the master-controller circuits so long as the 
brakes are on; similar interlocking gear is fitted to the 
reverser and the main-line switch. 

In conelusion, it is satisfactory to- note that a 
systematic school’ of this character has been inaugu- 
rated, and, although it is noť quite so elaborate an 
affair as is frequently provided by American railways, 
it appears to be upon a sound basis, and should result 
in a considerable raising of the standard of technical 
knowledge among the Company’ s employees. 


COMBINED GAS AND ELECTRICITY WORKS AT ASCOT 


HE Ascot District Gas Co. was incorporated in 

1882, and in view of the demand for electricity 
springing up in parts of area of supply, determined in 
1905 to endeavour to obtain powers to supply electricity 
themselves, and to utilise the land adjoining the gas 
works as a site for a generating station. As the Ascot 
District Gas Act did not enable them to apply their 
funds in obtaining a provisional crder in the ordinary 
way, a private Dill was promoted in Parliament in the 
session of 1906, and the Company also opposed the 
application of another party for a Provisional Order. 
The Beard of Trade decided not to proceed with the 
application for this Order, the promoters of which 
thereupon withdrew their opposition to the Bill, which 
was passed unopposed. The Ascot company was 
thus the first gas company to obtain powers for elec- 
tricity supply in the face of a competing application 
from independent promoters of a Provisional Order. 
Other cases of gas companies with powers to supply 
electricity within their areas are the Walker and Wall- 
send Union Gas Co., and the Andover Gas Co. 

Steps were immediately taken at Ascot to put the 
powers into operation, and the consulting engineers, 
Messrs. Handcock & Dykes, were instructed to prepare 
the ne cessary plans and specifications. Tenders were 
then taken and the contracts placed early in May, 
1907. Just five months later, on October 5th, the 
completed plant was set to work. Much of the success 
of the scheme is due to Mr. W. H. Schultz, the Secre- 
tary of the Gas Company, to whom most of the pre- 
liminary work fell. 

The generating plant is housed in an old building. 
which was formerly an oxide house, which has been 
suitably altered, and two 70 b.h. p. Hornsby Stockport 
gas engines, each coupled directly to a Johnson & 
Phillips dynamo, with an output of 110 amperes at 460 
volts at 210 r.p.m. These engines run on gas obtained 
from a Hornsby suction producer, using coke from the 
gas works, but pipes and fittings are provided so that 
either engine can be run when desired with lighting 
gas. An electrically-driven fan is provided in addition 
to the ordinary hand fan for starting the producer. 


The engines have electric ignition, and are started by 
means of compressed air provided by a motor-driven 
air compressor. A petrol starter and hand pump are 
also provided as a stand-by to the compressed-air 
system. A 10-ton hand crane by Messrs. Herbert 
Morris & Bastert spans the engine-room. 

Outside the engine-room, and shown in Fig. 1, there 
is mounted on iron columns and girders a cast-iron 
tank, 18 ft. by 12 ft. by 6 ft. deep, which supplies the 
water for the gas plant and also for the water circula- 
tion of the engines. A small centrifugal pump is 
driven off each engine to assist the cireulation. This 
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Fic. 1.—ExXTERIOR OF STATION. 


tank is supplied from a well in the works by means 
of a motor-driven pump, and a stand-by supply to 
come into aetion in the event of the well failing. 15 
provided from the Water Company's mains. 

Views of the engine-room are given in Figs. 2 and 3. 
Near the main switchboard is a semi-automatic 
balaneer booster, of the Electric Construction Co.'s 
manufacture, consisting of two balancer motors and 
two booster dynamos coupled in line. Each booster 
gives 100 amps. at any voltage from 10 to 90. The 
shunts of the balancers are cross connected, and the 
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boosters, .which are reversing, are provided with 
diverter coils and rheostats, so that they automatically 
regulate the voltage, and thus reduce very considerably 
the attendance on the switchboard. 

The main switchboard, which was also supplied by 
the Electric Construction Co., is situated in ee wall 


between engine and accumulator rooms, a’ brick 
chamber being formed behind, giving ample access to 
The accumulator regulating 


the back of the board. 


Co., capable of discharging at 54 amps. for ten hours, 
with a maximum disc harge of 140 amps. for three 
hours, all the cells being “arranged on one tier only. 
The station wiring was carried out by Messrs. Tyler & 
Freeman. 

At the present time some seven miles of mains have 
been laid, consisting of three-core, paper-insulated. 
lead-covered cable by Messrs. Siemens Bros., laid on 
the solid system in wooden troughing. All services 


Fic. 2.—View or ENGINE-ROOM, SHOWING SWIICHBOARD. 


switches are mounted in the wall of this chamber 
looking into the cell room, and are actuated by means 
of spindles and handwheels on the main board, thus 
keeping all the battery connections in the cell room. 
The switchboard consists of the usual dynamo, 
battery feeder, and middle wire panels. The instru- 
ments with the exception of the feeder voltmeters, are 
of Messrs. Everett & Edgcumbe's moving coil type. 


The voltmeters for the Жн УНИ were made by Messrs. 


Nalder Bros. & Thompson to the engineers’ designs. 
and in addition to being compound wound to show the 


iia. 3.—Gas-DRIVEN GENERATING SET. 


voltage at the ends of the feeders, have an attachment 
b: means of which an electric bell rings when the 
voltage rises or falls below a predetermined. amount. 
which Handcock & Dykes havc 
adopted in several of these stations, is exceedingly 
convenient in the smaller stations, as it obviates, with 
the assistance of the automatic booster, the necessity 
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oÍ constant attention to the switehboard. 


The battery room is remarkably roomy, and contains 


240 Tudor cells, supplied by the Tudor Accumulator 


and straight through joints are lead wiped joints, and 
wiped joints are made on to all three and four-way 
disconnecting boxes, the earthing of the lead sheathing 
being thus continuous throughout. Two sizes of dis- 
tributor cables only are use d, 0'1 by 01 by O'l sq in. 
and 0'05 by 005 by 0'05 sq. in. The motors used are 
Siemens new pattern ampere-hour motors, with cyclo- 
meter dials. 

The price of current has been fixed for the present at 
7d. per unit for lighting, and 4d. per unit for power, 
the voltage of supply being 220 on either side of the 
three-wire system. We understand that a very satis- 
factory number of applications have already been re- 
ceived, and every confidence is felt that the station 
will, under the supervision of Mr. A. E. Brooks, the 
present manager, justify the step that the directors 
have taken. 


Mr. E. J. H. Bluett has acted as clerk of works 
during the carrving out of the work. The contractor 
for the building and foundations was Mr. Dizzey, of 
Ascot, and the main contractors for the gas plant ` 


dynamo tanks, &c., were Messrs. Bilbie, Hobson & Co. 


Manchester Students’ Section of the Institution.- 1t is proposed 
to open the new session of the Manchester S:udents' Section of 
tha Institution of Electrical Engineers with a supper and 
smoking concert, which will be held at the Mcslev Hotel, Picca- 
dilly, Manchester, at 7.30 p.m., on Tuesday, November Sth. 
The following programme of Papers has been arranged :— 
November 19th, ** Power for Works and Factories, with Costs,” 
by L. J. Lepine; December 3rd, “Тһе Evolution of the Modern 
Switchboard,” by E. P. Hill; December 17th, '' Electricity and 
Matter," by L. H. A. Carr; January 14th, ‘‘Starters and Control 
Gear,” by P. C. Jones; January 28th, “The Design of Polyphase 
Induction Motors," by W. D. Redfern; February 11th, ‘‘ Elec- 
trical Driving of Textile Mills," by W. Hanna; February 25th, 
Discussion, subject to be announced; March 10th, ‘‘ Electrical 
Testing," by A. E. Jepson; March 24th, **Some Notes on Power 
‘tation Equipment and Design,” by C. W. Crosbie; April 7th, 
Annual General Meeting. Arrangements have also been made 
for visiting a large number of works during the sessicn. 
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ELECTRICAL EQUIPMENT AT THE MANSFELD COPPER MINES 
By H. R. Speyer 


(Concluded from page 611.) 


The Oberhiitte | Sub-station.—At the Oberhiitte 
works, as already mentioned, there is a sub-station, 
transforming the 3,000 volts of the Krughütte up to 
10,000 volts for further transmission and for parallel 
working with the Kupferkammer central station. A 
corner of this sub-station is shown in Fig. 15. The 
two 8,000-volt cables from the Krughütte, one coming 
over the Clotilde pit, the other overthe Hohenthal pit, 
terminate here. From the 10,000-volt side two 
cables go out to the switchhouse erected near the 
Zirkel pit, and are connected up to the same bus-bars 


the result that the roadways can stil! be driven with 
the air engine should the necessity arise. The under- 
ground ventilators which were also steam-driven have 
now been coupled up to two 10 B.H.P. 500-volt three- 
phase motors. The boring machines, as well as the 
workshops at the фасе, are also electrically driven. 

There is every cau$e to believe that an inrush of 
water will shortly takë" place in this pit, and for this 
reason a complete three-phase generating plant has 
been erected for supplying power to the electrically 
driven pumps, which are now being erected at a depth 


Fic. 15.—A CORNER OF THE OBERHÜrTE SUB-STATION. 


as the two incoming cables from the Kupferkammer 
station. The arrangement cf part of ‘switchgear at 
the Oberhütte sub-station is shown. in Fig. 16. At 
the Oberhütte there is also an electrolytic plant, the 
necessary continuous current is supplied by means of 
two direct coupled centinuous-current 
rators. In addition, a number of 
used for divers purposes. 

The Hohenthal Pit.—Current for the supply to this 
piv can be taken either from own generating plant 
or from the ring main. 

The first move at the Hohenthal pit was the electri- 
fication of the underground roadways, which until 
recently were driven by compressed air supplied from 
a steam-ariven compressor. The cost of this methed 
of working was very high, amounting to approximately 
3°8d. per BH. against ‘87d. when driven electrically. 
The electrification has been carried out by using the 


Inctor-geene- 
small motors are 


flywheel of the air engine as the belt-driven pulley of 


the three-phase 100 B.H.P. 3,000-volt motor. In all 
| | i | 
ther respects the engine remains unchanged, with 


of approximately 2,000 ft. The dimensions of the 
underground pump-room are 32 by 10 by 8 metres, 
and it contains two pumping sets, each consisting of 
a twin-eylinder plunger pump, with the rotor of its 
motor mounted on the shaft between the two cranks. 
The output of each pump is 15 cubic metres per 
minute when working against a head of 160 metres. 
‘The three-phase motors are of Messrs. Siemens- 
Schuckert’s standard type, each désigned for a con- 
tinuous output of 650 B.H.P.: and run at a speed 
of 90 revs. per minute cn the 3,000-volt 50-cycle 
circuit. 

The generating plant consists of -two Siemens- 
Schuckert three-phase star-connected generators, each 
with an output of 165 amperes at 3,150 volts, 50 cycles, 
at a power factor 0°79, and running at 125 r.p.m. 
Steam and motor driven exciters are provided. 

The alternators are driven by two horizontal com- 
pound Sulzer engines, each with a normal output of 
750 h.p., and an overlcad capacity up to 920 h.p. The 
normal steam consumption is 56 kg. per h.p. hour. 


Ocr. 24, 1907. ELECTRICAL ENGINEERING 651 


The two generators can, if, and when required, work cross section. At the fifth and at present lowest 
in parallel with the Keughitte and S\upferkammer seam there is another Lahmeyer transformer, which 
lines. further reduces the pressure of one circuit to 500 volts. 


The Zirkel Pit.—The Zirkel pit hes outside the With this pressure the four three-phase star-conroeted 
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Fic. 16.—ARRANGEMENT OF SWITCHGEAR AT OBERHUTTE SUB-STATION. 


actual cable ring, and obtains its current from two 30 B.H.P. Lahmeyer motors for working underground 
three-core cables tapping the 10,000-volt ‘bus-bars in roadways are driven. 

the switch house, referred to already, which is con- The working results of the longest roadway (approx. 
nected to both the Krughiitte and Nupferkammer 1.100 yards), are shown in the form cf curves in 
stations. Fig. 18, in comparison with the cost per kilometre- 
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hic. 17.—ARRANGEMENT OF HAULAGE Gear, FIFTH Seam, ZIRKEC Pit. 


Oil-cooled transformers at the pit mouth transform ton for the last six months of working with the 
the incoming 10,000 volts down to the working pres- original compressed air plant. The economy effected 
sure of 3,000 volts. At this pressure the current is Бу the electrification of these roadways is clearly 
taken down the shaft of the pit, a distance of over shown. The capital outlay in this case was not high, 
2.200 ft., by means of a three-core cable of 85 sq. mm. аз no radical change had to be made in the actual 
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endless chain driving machine and gear. Figs. 17 and 
19 show this gear. The motors and driving machines 


are geared with a ratio of 1 to 16. 
The output of the largest ventilating fan. in the 
Zirkel pit, which is used for circulating air in the 
Air 
Cubic 
d. Meter. 
4 


Air Cost per 
Kilometre ton. 


leetric Cost per Kilometre-ton. 


шу Aug. Sept. ос. Nov. Der. OG 


A. Cost (A 1) per Kilometre-ton. 
B. Air (Cubic Meters) per Kilometre-tc n. 
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A. Cost per Kilometre-ton (Electr c) 
B. kilowatts per Kilometre-ton. 


Fic. 18.—Cosrs or WonkixcG ELECTRICALLY-DRIVEN ROADWAYS 
AT ZIRKEL PIT. 


fourth seam, has an output of 4,000 cubic metres per 
min. when working against a pressure of 100 mm. ot 
water. "The diameter of the blades is 10 ft. This fan. 
which is shown in Fig. 20, is driven through a belt by 
means of a 3,000-volt 185 B.H.P. three-phase Lah- 
meyer motor at a speed of 600 revs. per minute. 


v 


ао gearing 


Fic. 19. 


the motors апа to 100 volts for lighting 


m Fig. 22. 


WINDING GEAR FOR RAILWAYS IN THE FIFTH SEAM AT ZIRKEL Prr, 


In the same machine-room is ereeted a 30 B.H.P. 
200-volt three-phase Lahmeyer motor for driving a 
centrifugal pump used for pumping the incoming 
water up to the storage tanks placed overbank at the 
surface. This pump is shown in Fig. 21. There are 
also three small ventilators of the Rideau type driven 
bv 30 h.p. 500- volt three-phase motors. 

The motors for the saw mill. we rkshops, &e., at 
the surface are worked at a pressure of 500 volts. A 


third oil transformer, with an output of 100 k.v.a., 
has been erected for this purpose’ in the pit, 
transforming the 10,000 volts down to 500 volts for 
purpo:es. 
A part of the switchboard cf the Zirkel pit is seen 
The contractors for the whole electrical 
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Fic. 20.—FAN 1х FovnrH Seam OF ZIRKEL Pir. 
plant in the Zirkel pit were Messrs. Felten & Guil- 
leaume-Lalhineyerwerke. The electrification of the 
main winding gear of this pit has not yet been pro- 
ceeded with, as the present steam winding engine is 
working very satisfactorily, and is too valuable to be 
discarded at present. 

The working costs and steam consumptions per 
B.H.P. and kilometre-ton are shown in Figs. 10 and 11, 


DrkprrH 2,000 rr. 


in comparison with the costs for electric winding at the 
Hermann pit. 

The Niewandt and Edward Pits.—No great change in 
the method of working is to be expected at these pits. 
as both will be completely worked out in the course of 
а few years. Three-phase current, however, is used for 
driving the workshop motors and for lighting purposes. 

At the Vitztum and Paul pits, both of whieh are 
still in the process of being sunk, current is now being 
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used for sinking operations and for haut ling purpcses. 
The complete plant when finished will be electrically 
driven upon the same principle as the Hermann pit. 
The result of the tenders for the main electrical 
Winding gear are now being considered. Both pits will 
be fed direct from the 10,000-volt line, each trans- 
fcrming the current down to the working pressure of 
3,000 volts with the statie transfcrmers placed, in 
each case, as near as possible to the mouth of the 
pit. | | 

The. Gottesbelohnung Smelting Works.—At_ this 
works, which is fed separately from the Kupfer- 
kammer station, three-phase current is used for driving 
the furnace blowers, the grinding and rolling machines, 
the workshops, and for lighting purposes. 

"The Kupferkammer Generating Station.—One of the 
three large units which this station will contain when 
completed is already running on day and night load. 


/ Lite Feal Lag eerie 


ET Fic. 21: 


A special feature of the plant is the use of blast 
furnace gas tor firing one ‘of the two batteries of 
boilers. Naturally, this will nct lead to such economy 


as is obtained with the direct gas driven engines at 


the WKrughütte generating station. Direct driving, 
however, in this case would not have been practicable, 
“owing to the comparatively low calorific value of the 


gases, viz., 400—450 calories; per cubic metre. The 
average chemical constitution. of the available gas, 


expressed in volumetric. percentages, is as follows :— 
CO*, 142 per cent.; О, 0°12 per cent.; CO, 14°75 per 
cent.; N, 70°93 per cent. 

The dust and grit, &c., carried over by the furnace 
gas contains, as in the case of the Krughiitte plant, a 
large percentage of lead, 16 15 therefore impracticable 
to blow out the deposit between the water tubes of the 
boiler by utilising, as is generally done, the high-pres- 
sure steam of the boiler on account of an adhering 
substance which would be formed by the action of the 
steam on the lead deposit. An electrically-driven air- 
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compressor, delivering at a pressure of 8 atmospheres, 
is therelore used for this purpose. 

Each boiler is construeted with two water drums, 
1,200 mm. in diameter and 7,100 mm. in length, and 
contains 180 water tubes, eaeh 4,500 mm. in length 
and with an inside diameter cf 114 mm. and an out- 
side diameter of 11775 mm. Grates, in which a small 
coal fire is continuously burnt, are provided for the 
purpose of igniting the blast furnace gas. "The second 
battery consists of four ordinary coal-fired boilers with 
mechanical stokers. Each has a heating surface of 
ЗОО sq. m., and is worked as in the case of the gas- 
fired boilers at a pressure of 13 atmospheres. Each 
boiler is fitted with a superheater, having a heating sur- 
face of 60 sq. metres for raising the temperature of 
the steam to 350? C. The economiser takes the form 
of the cylindrical vessel with circulating pipes, placed 
immediately between the steam exit cf the low-pressure 


ELECTRICALLY-DRIVEN Pump iN THE FOURTH SEAM OF ZIRKEL Pir. 


cylinder and the condenser. All the steam piping is in 
duplicate. 

The station was originally projected for an output of 
2.000 kw.; this has, however, now been increased to 
0,000 kw. The two first units to be put down com- 
prise two Lahmeyer high-tension flywheel alternators, 
each capable of an output of 1,250 kva. at a power- 
factor of 0'8 at 10,500 volts 50 cycles at а speed of 120 
revs. per minute. The mass of the rotor is such that 
the variation of the speed during one revolution is not 
250. Each generator is driven by a tan- 
dem triple-expansion engine, built by the Han- 
nover'sche Maschinenbau  Actien-Gesellschaft vorm. 
Georg Egestorff, having a normal output of 1,500 h.p., 
with an overload capacity of 1,800 h.p. Each engine 
is provided with a jet condenser, with pumps worked 
directly from the main cranks. Each engine is con- 
trolled with a Lentz's patent valve regulator, which 
is so set as to allow of the speed being varied of 5 per 
cent. in either direction during running. 


654 


ELECTRICAL ENGINEERING 


Ocr. 24, 1907. 


The cooling water used in connection with the jet 
condensers is carried up to a cooling tower by means 
of two centrifugal pumps, eaeh with an output of 440 
cubic metres per hour when working against a head of 
10 metres.. These pumps are driven by two Lahmeyer 
three-phase 30 h.p. 500-volt motors running at 750 revs. 
per minute. 

The main switehboard, which is situated at one end 
cf the station, comprises 13 panels. Only instru- 
ments and control apparatus are mounted on the board, 
all high-tension apparatus being placed, as usual, in a 
separate chamber. Тһе oil switches of the main 
generators are worked from the switchboard by means 
of light steel shafting, and each is provided with an 
automatic release, actuated by an overload time-limit 
relay, and signal lamp contacts. 

The high-tension switchgear and = ‘bus-bars are 
mounted in a chamber built parallel to the switchboard 
gallery, but on the ground floor. In this chamber are 
mounted the oil switches for connecting the various 
feeding cables and transformers to the 10,000 and 3,000 


the Kupferkammer blast furnaces. Fourteen 22 B.H.P. 
900-volt, and six 10 B.H.P. 550-volt motors are fa 
driving pumps, moulding and sifting machines, and for 
the various workshops. 

The exeitation of the main generator is provided by 
means of two single-and two double motor generators. 
The double sets each consist of two continuous-current 
dynamos, mounted one on each end of the shaft, with 
the three-phase driving motor mounted in the middle. 
The outputs are as follows:—Three-phase motor, 175 
h.p. at 500 volts, 750; 730 r.p.m.; continuous-current 
dynamos, each 55 kw., at 220 volts. ‘The single set 
comprises . а three-phase 85 B.H.P. 500-volt motor 
directly coupled to a 56 kw. 220-vclt continuous-current 
dynamo. | 

In addition to these continuous-eurrent sets, which 
work in parallel on the same ‘bus-bars, a small booster 
for 30/100 volts, driven by a three-phase squirrel-cage 
motor, is also provided for charging, in conjunction 
with the continuous-eurrent sets, the station batterv. 
This consists of 126 cells with a capacity of 185 ampere- 


ric. 22. —SWIICHBOARD AT ZIRKEL PIT, 


volt ring ‘bus-bars. The general arrangement is shown 
in Fig. 23. The ‘bus-bars are provided with sectionalis- 
ing links, so as to enable any faulty generator, trans- 
former, or cable section to be cut out without interrupt- 
ing the supply of current to the other sections. 

The transforming plant consists of the following Lah- 
meyer oil-cooled transformers :—Four for 200 k.v.a. 
10,000 3,000 volts; two for 150 k.v.a. 10,000/500 
volts; and four for 75 k.v.a. 10,000/500 volts. 

From the 10,000-volt station ring ‘bus-bars four feed- 
ing cables are run over the Niewandt and Gottes- 
belohnung pits to the "bus-bars of the Zirkel pit switch- 
house, which, as mentioned before, is coupled up by 
the Oberhiitte transforming sub-station to the Krug- 
hütte power-house. Spark gaps are used for the pro- 
tection of the outgoing 10,000-volt cables, the lead 
sheathing of which, as well as the steel armouring, are 
electrically connected throughout their entire length. 

From the 8,000-volt ring bus-bars feeding cables are 
run to the neighbouring smelting and Bessemer works. 
The principal plant here consists of three Lahmeyer 
125 h.p. 3.,000-volt motors for driving the blowers of 


hours. "The battery is used for driving the 6 h.p. bar- 
ring motors for starting up the main generators, for 
running the small air-compressor used for cleaning the 
tubes of the gas-fired boiler, and also for lighting pur- 
poses in cases of emergency. 

In conclusion, the writer's thanks are expressed 
towards the directors of the Mansfeld Copper Mining 
Company for permission to publish this description, and 
for having kindly given him the entrée to all the 
pits and works of the company. 

He also desires to specially thank the following 
gentlemen who have kindly aided the writer in collect- 
ing the necessary data and information : — Mr. Scharen- 
berg and Mr. Kopke, consulting engineers to the Mans- 
feld Mining Company ; Mr. Hofmann, and Mr. Druschky 
of the Lahmeyer Co. ; Dr. Erb, of Frankfort; in addition 
to the various firms who have courteously supplied 
numerous drawings and photographs, from a selection 
of which the illustrations to this article were prepared. 


Since the completion of the above article a serious 
inrush of water has, caused a complete shut-down in 
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the Niewandt, Zirkel, and Paul pits. 
was the most seriously affected. 
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Fic. 23.—ARRANGEMENT OF SWITCHGEAR, H1GH-TENSION CHAMBER, KUPFERKAMMER GENERATING STATION. 


This salvage work was 


(see Figs. 17 
carried out under great difficulties as the water was by 


to work in the roadways of the fifth seam 
and 19 and “А ” in Fig. 24). 
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this time over two feet deep. Fortunately the haulage 
motor, '" B," driving the main roadway from the 
chief haulage station to the cage doors, had been erected 
on a special foundation, standing six feet above the 
ordinary level of the seam. It was, therefore, possible 
to use this means of transportation up to the last, and 
to rescue the two 125 kw. 3000/500°110 volt oil-cooled 
transformers, the three 30 b.h.p. motors from the main 
haulage station (Figs. 17 and 19), and the 30 B.H.P. 
motor from the end-haulage station, together with 
switchboards, starting gear, and the two small fans. 
The water is still rising, and grave apprehensions 
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Fic. 24.—PraN or FirrgH Seam 1х ZIRKEL Prr. 


exist as to the safety of the fourth seam. It will be 
remembered that the large ventilating fan (Fig. 20) 
with its 185 b.h.p. motor, together with the electrically 
driven pump (Fig. 21), are at work in this seam, 
together with a 125 kw. 3,000/500/110 transformer. 
Arrangements have been perfected for their removal at 
a moment's notice. 

Mention has been made of the pumping station 
ereeted in the Hohenthal pit, this on aecount of an 
expected inrush of water. This inrush has now 
come, but unfortunately not in the place where it 
was expected, as there is no connection between the 
Hohenthal and Zirkel pit, except through the fourth 
seam. 

Should the water rise to this height, and it is prob- 
able, then the pumping station at the Hohenthal pit, 
whieh has a total output of 45,000 litres per minute, 
will be made use of. "Three dams are at present being 
erected in the fourth seam of the Zirkel pit so as to 
control the flow of water, should it rise so high, 
towards the Hohenthal pit in order to avoid the drown- 
ing out of the pumps which has occurred at the 
Niewandt pit. About 3,000 miners are affected by the 
shut-down of the three pits. The directors of the 
company, however, are making every effort to find 
employment for the men at other pits. 


. In connection with the above article, and in reply to the 
inquiries of a correspondent, Mr. Speyer has kindly furnished 
us with some further interesting details with regard to the 
quantity and composition of the dust in the gas from the blast 
furnaces. Before entering the washers the gas contains 17 
grammes of dust, of which the composition as given by recent 
analyses at the Mansfeld Copper Co.'s laboratory at Eisleben :— 


Copper  ... pss Nn ei ... 0°83 per cent. 
Silver T TA id БИ s, O01 $ 
Lead ; E T TA TE be zi 
Arsenic... v "T ce ion DID T 
Zine (insoluble) T: bas THRASH T 
Zinc (soluble) ... HA ^ d 0 5 
HO. Sig TT - е" s. 484 i 
Sulphur M "- Бе ө 10°97 а 
Silicon iss T TT ds 5s DIS - 
Carbon  ... ns ie = e. 240 


Traces of Cl,NH,,NaSO,, cadmium, and manganese are also 
present. 

After cleaning, only 0°003 grammes of dust are contained per 
cubic metre of gas. "This is of similar composition except that 
the proportion of lead is increased to 41 per cent. on account 
of the disappearance of the more soluble ingredients. The 
lead is present in the form of PbO,, and the zinc as Zn3. 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


N the October number of Electrochemical and Metallurgical 

Industry there is an interesting article upon ‘Тһе Produc- 
tion of Phosphorus in the Electric Furnace." The article is 
a résumé of a recent publication of the United States Geological 
Survey entitled “The Production of Phosphate Rock and Fhos- 
phorus in 1906." Originally phosphorus was almost entirely 
produced from bones and other organic substances. At present 
mineral phosphates are largely used for its manufacture. 
Apatite, which is phosphate ot calcium and calcium fluoride, or 
of calcium phosphate and calcium chloride, has been used in 
Europe and Canada. More recently Wavellite, which is prac- 
tically aluminium phosphate, has been employed. In the old 
method bone ash was treated with sulphuric acid and carbon, 
and the mixture strongly heated in a furnace, the reaction in 
practice being represented by the equation :— 

2C'a.(PO,),+6H,SO, + 10C =6CaSO,+10C0+6H,0+ 4P. 

In working according to this process, very considerable loss is 
caused by the destruction of the retorts, and only about one- 
half of the phosphorus in the charge is recovered. 

In the Wing patent of 1891 the use of sulphuric acid was 
done away with. Pulverised rock phosphate or bone ash is 
moistened with water and made into balls with silica. These 
balls are placed in layers in the furnace with coal in between. 
On heating, the silica liberates the phosphorus from the phos- 
phate in the form of the anhydride of phosphoric acid P,O,. 
The incandescent carbon then reduces this to carbon monoxide 
and phosphorus. The fumes are passed into a depositing 
chamber, kept at a temperature of about 280° C. Most of the 
phosphorus is thus deposited as the red variety, the remainder 
which passes forward being collected in water as yellow phos- 
phorus. With ordinary furnaces it was found practically im- 
possible to attain the degree of heat necessary to smelt and 
reduce the refractory charge. It was therefore found neces- 
sary to employ an electric are furnace. 

In 1889 the Readman process was introduced, and was origin- 
ally worked in the Albright and Wilson factory at Oldbury. 
Crude phosphoric acid bone ash or other phosphates are mixed 
with carbon and silica (such as fine sand). An electric resist- 
ance furnace is employed, and the reduction is carried out in 
a reducing atmosphere. Carbon electrodes are employed, the 
mass to be reduced, acting as a resister, becomes heated to 
incandescence. The silica unites with the calcium of the calcium 
phosphate, and a fusible slag is formed. Phosphorus distils 
over, and is collected in water, and carbon monoxide passes 
forward. The reaction which takes place is shown by the 
following equation :— 

2Ca,(PO,), + 10C 4- 6810, = 6CaSi0, +4Р - 10CO. 

In 1901 the Readman process was improved by the Irvine 
patent. There is no change in the charge, but an alteration 
of the furnace. The carbon electrodes are suspended vertically 
and are connected below at the commencement of the run by 
coal, through which the current passes. As the charge melts, 
slag forms on the top, and now the current passes through this 
to the electrodes. The slag is carefully tapped off, so as not 
to expose the electrode ends, and the furnace is worked con- 
tinuously. 

The American Phosphorus Co., of Philadelphia, have a plant 
at Yorkhaven, where phosphorus is manufactured from Wavel- 
lite by the Landis method. The process has not been divulged. 
but is believed to be similar to the Readman method. The 
largest quantity of phosphorus manufactured is made in the 
factory of Messrs. Albright and Wilson at Oldbury. In the 
United States the first phosphorus works were erected about 
forty years ago in Philadelphia. In 1891 J. J. Allen and Son 
built a factory in Philadelphia to supply the Diamond Match 
Co., and to compete with imported phosphorus. In 1897 Messrs. 
Albright and Wilson built a 300-h.p. factory, for working a 
process similar to that they employed in England, at Niagara, 
and supplied the Diamond Match Co. The plant has recently 
been improved by adopting the Irvine patent furnace, and now 
they are able to extract from 80 to 90 per cent. of phosphorus 
from the raw material. They have six furnaces of 50 h.p. 
each with a daily capacity of 170 lb. of phosphorus, a total 
daily output of 1,000 lb. They are stated to furnish over 
50 per cent. of the domestic product employed in the United 
States. The duty on imported phosphorus is about 9d. ver lb.. 
but in spite of this between 30,000 and 40,000 lb. are annually 
imported into America, 

In the United States there are three plants working the Har 
greaves Bird Electrolytic Process for the production of sodium 
carbonate. At Piedmont there is one of 48 cells, at Daris one 
of 24 cells, and one worked by the West Virginia Pulp and 
Paper Co. of 56 cells. The plant of the latter company has a 
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capacity of about 800 h.p. The power is supplied by two water 
turbines, each developing 500 h.p. They are able to manu- 
facture about 6'7 tons of sodium carbonate per day, and 45 
tons of chlorine. The chlorine is passed up towers, where it 
meets a stream of milk of lime, and in this manner a strong 
bleach solution containing about 20 gm. of actjve chlorine per 
litre is obtained. The cells are charged with a saturated solu- 
tion of brine, and are worked with a current of about 2,800 
aimp. When freshly erected the potential at the terminals of 
each cell is 35 volts, but after running for about six months 
the potential rises to 5 volts. It is then necessary to take them 
down and clean them. In operating a plant of 56 cells, it there- 
fore follows that each week two cells will be under repair. 

Since a method was discovered a few years ago for obtaining 
metallic calcium readily by the electrolysis ot fused calcium 
chloride, the price ot calcium has reached а point which 
causes it to be no longer a rarity, and it is now being used in 
more laboratories, and endeavours are being made to introduce 
its use into metallurgy. The hydride of calcium CaH, is, how- 
ever. quite a recent addition to the compounds of calcium 
which can be obtained on a large scale at a comparatively low 
cost. In the German Patent No. 188.570, the Elektrochemische 
Werke of Butterfeld, in Germany, let us into the secret of its 
manufacture. When hydrogen gas is passed over heated cal- 
cium, only a small portion is converted into the hydride. But 
when the metal is melted in an iron crucible, and hydrogen gas 
is bubbled into it, a vigorous reaction ensues, and the gas is 
absorbed with such rapidity, that if the hydrogen 18 not pressed 
forward a vacuum is produced in the delivery tube. As the 
reaction is exothermic, external heat does not require to be 
applied once the reaction has commenced, the heat of combina- 
tion being sufficient to keep the product molten. Small quanti- 
ties of air or moisture in the hydrogen do not appear to cause 
апу harmful effect. It is possible, supposing sufficient hydrogen 
is available, to convert 1 kilo of calcium into the hydride in less 
than five minutes. 

It is hoped that calcium hydride may be useful for the 
filling of balloons, or at any rate to keep them intlated when 
once in the air. Metallic calcium, when it acts upon water, 
vields one molecule of hydrogen gas, but calcium hydride gives 
off two molecules. 

Ca+2H,0=Ca(OH).+H.,,. 
CaH, + 2Н,О = Са(ОН), +2Н.. 

The Alby United Carbide Factories. Ltd., were authorised 
at a meeting held in London on the 16th inst. to increase their 
capital from £235,000 to £300.C00 by the creation of £65,000 
new ordinary shares of £1 each. "The expectations as to the 
sales of carbide expressed at their last meeting have, so the 
chairman stated, been more than realised, the company being in 
the happy position of having practicallv sold out for 1908, and 
also sold considerable quantities for 1909 and 1910. 


ELECTRICAL SCIENCE 
British and American 


Distribution of Klectricity in the Atmosphere.—-It is an estab- 
lished fact that in normal conditions of the weather the earth's 
surtace is electrically negative relative to the atmosphere. In 
the last quarterly number of Terrestrial. Magnetism and Atmo- 
spheric Electricity, there appears a paper by Y. Homma, dis- 
cussing the cause and character of this phenomena. The 
point of view taken as a basis for calculation is that the 
complementary positive electricity is distributed throughout the 
atmosphere, and that its total amount is equal to the whole 
negative charge of the earth, and that its distribution is 
spherical throughout. The author examines the numerical conse- 
quences of various assumed laws connecting volume-density and 
height when observed values of the potential gradient in the 
atmosphere are taken into account. Гог instance, if the electrical 
density were to vary as the radial distance from the surface, the 
potential of the earth's surface would be about seven inillion 
volts negative: if the density were to diminish exponentially 
with distance from the earth, then the earth's potential would 
be one million volts negative. These and other values obtained 
on similar assumptions are much smaller numerically than the 
ten thousand million volts determined by Exner's method. 

Field of a Right Oscillator.—An experimental research on the 
distribution of the energy emitted in the wave form by a Righi 
oscillator is described by C. R. Fountain апа F. €. Blake in the 
October Physical Review. The oscillator consisted of two large 
spark balls (1 in. diameter) excited by two beads outside them, 
but in the line of centres, which were connected to the secondary 
of an inductorium. The oscillator was m en oil bath with 
constant circulation. The detector, or receiver, was 8 cin. 
overall, and consisted of two copper wings connected bv a short 
iron-constantan welded thermo-junction. The two ends of the 
junction were led, of course. to a galvanometer; the deflections 
of this instrument revistered the energy absorbed and reduced to 
heat in the receiver. The oscillator was fixed in position and 
the detector was mounted so as to be easily set at any required 
distance up to a metre from the oscillator, and in a plane at any 
desired angle from the equatorial plane of the oscillator. To 
attain the greatest possible regularity in energy emission, the 
balls were very frequently polished ; but to remove errors arising 
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frem irregularity a check received was fixed at a considerable 
distance. ‘The ratio of the readings of the principal receiver to 
those of the check receiver is the datum plotted in the graphicai 
representation of the experiments. Many interesting experi- 
mental details, such as the combating of errors due to the re- 
radiation of energy from the main receiver to the check receiver, 
and vice-versa, and such as errors due to reflections of waves 
from various parts of the apparatus cannot be dealt with here; 
the chief results only can be summarised. It was proved that 
the electromagnetic waves spread out from the spark gap in such 
a way that the energy at any point is approximately proportional 
to the square of the cosine of the angle between the radius 
vector and the equatorial plane of the oscillator, and, also, 
inversely proportional to the square of the distance from the 
spark gap. It was found that, in computing the total energy in 
the field, it was necessary to consider the radial component ot 
the electric force as well as the transverse components of the 
electric and magnetic forces. The energy of this radial com- 
ponent varies approximately as the square of the sine of the angle 
between the radius vector and the equatorial plane, and inversely 
as the fourth power of the distance from the spark gap. The 
receiver used, when placed in the equatorial plane, collected 
when set with its axis in the direction of propagation of the 
waves about 14 per cent. as much energy as when set parallel 
to the oscillator; and when placed on the polar axis and perpen- 
dicular to that axis, absorbed a small amount of energy. It 
was noticeable, within the limits of the experiments, that the 
waves appeared to become less plane polarised as they proceed 
from the oscillator. On the whole a theory based on the assump- 
tion that the waves from a Righi oscillator are identical with 
these from a vibrating electrical doublet, together with the 
supposition that receivers of the kind described act as point 
receivers, holds with a fair degree of accuracy up to within 
three-quarters of a wave-length from the oscillator. 


Continental 


The Vacuum Bolometer.—The application of the bolometer to 
the resolution of spectrum bands in the extreme infra-red has 
lately brought the question of its sensitiveness into greater 
prominence. ‘That this sensitiveness is increased by evacuation 
is known, but no quantitative estimations of the advantage of 
the vacuum have been hitherto made. In two bolometer strips 
of equal length, but different widths, the losses by conduction 
through air are nearly the same, whereas the loss by radiation 
is Nearly proportional to the width. This means that the nar- 
rower the strip, the greater is the loss by convection in com- 
parison with the loss by radiation. In the Annalen der Physik., 
No. 11, E. Warburg publishes the results of some experiments 
by Leithàuser and Johansen made on the vacuum bolometer at 
the Reichsanstalt, they find that whereas in a bolometer in air 
the sensitiveness is roughly proportional to the width, in the 
vacuum bolometer it is roughly proportional to the square root 
of the width. With the maximum current, the vacuum bolo- 
meter is from 5 to 5 times as sensitive as the air bolometer. But 
for small currents the advantage of exhaustion may be in the 
ratio of 10 to 1. 

Valve Action of Magnesium, Antimony, and Bismuth.—G. 
Schulze has formulated for electrolytic valve actions the condi- 
tion that the metals as an anode shall be аси to dissolve in 
the electrolyte, and shall form with it a non-conducting insoluble 
compound. His researches on tantalum electrodes showed a 
general similarity with aluminium electrodes, but for differences 
of capacity per unit area. In extending these studies to other 
metals, the same author (in No. 11 of the Annalen der Physik) 
proposes the term “barring capacity " (Nperrfahigkeif), to desig- 
nate the capability of the effective laver for withstanding a 
definite р.а. at a certain capacity. ТЕ the ‘barring capacity ”’ 
is great, either the dielectric constant is great or the thickness 
of the effective layer is small. The author gives curves of 
barring capacity for different metals, the curve representing 
e mf (5/e). where e is the p.d. of formation, 5 the thickness. ana 
e the dielectric constant. Fora given е, ће highest 5/e is tounc 
in magnesium and antimony, the next in bismuth, the next in 
aluminium, and the lowest in tantalum. Antimony resists 700 
volts in very dilute KCl, but it is very sensitive to breaking 
of the circuit. 

Damping in Wireless Systems. —K.. Е. F. Schmidt, in the 
Physikalische Zeitschrift for October 1st, studies the various 
factors which make for damping in transmitting and receiving 
stations for space telegraphy. The length of spark has a decided 
intluence, but the author does not agree with Rempp that a 
spark of 4 or 5 mm. produces least damping, having found tha* 
the damping is steadily reduced on increasing the length of a 
double gap up to 8 mm. or more. The Braun coupling gives 
logarithmic decrenients some 50 per cent. smaller than Marconi's 
system. The weather, as affecting the ionisation of the atmo- 
sphere, has also a decided intluence upon the logarithmic decre 
ment. With the same system, the author obtained a logarithmic 
decrement of 0:152 on May 27th, and 0202 on June 10th. Even 
on the same day, differences up to 13 per cent. have been ob- 
served. As regards receiving stations, the author finds that in 
spite of increased damping, the net effect is greatest when 
the receiving wire is well earthed. The author studies the effect 
of horizontal antenn:e, and describes an arrangement involving 
a differential action between a horizontal and vertical antenna. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Oct. 17th 


A full list of these was published in our last issue, The following 
are abstracts of the more important specifications. 
кыре, brackets indicate communicators of inventions from 


a 
1906 Patents 


20,808, ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. Compound 
wound  interpole  dynamo-electric machines. Machines of 
this type are arranged, with the windings of the interpoles, and 
the compound windings, disposed in such a manner that each 
set 15 capable of having its own current independently con- 
trolled. All the series windings of the main poles, and the 
windings of the interpoles, are separately arranged in series, 
and the two groups are put in series with each other. Either 
one or both of the group windings may be in parallel. with a 
separate and adiustable shunt resistance. By this arrangement 
it is possible to annul the armature reaction and secure spark- 
less commutation. One claim, two figures. 

21,557, J. ZEvTLIN. Mechanical air-pumps for the production 
of high vacua are designed in the manner common to multi- 
stage pumps, but the whole is enclosed in a receiver which is 
ыш: in an exhausted condition. This arrangement re- 
duces to a negligible quantity the leakage of air through the 
glands, &c., of the cylinders, particularly those used for the 
last stages. The containing vessel may be exhausted by means 
of the same pumps. In commencing the exhaustion of an out- 
side vessel, the pump cylinders may in the first place be used 
in parallel, and later coupled in series. Four claims, four 
figures. 

21.515, Brirish Тномѕох-Носхтох Co. (General Elect ric. (*0.). 
Metallic. tungsten. for the manufacture of lamp filaments 15 
prepared in the form of rods by the usual! processes. These 
rods are then drawn while in a heated condition by means of 
die plates. The heating is produced electrically, and to prevent 
oxidation of the tungsten during treatment it is electroplated 
with silver, copper, or gold. "The protecting metal coating is 
finally removed by heating in a vacuum. Seven claims, one 
figure. 

75.012, ANcotp. Arc lamps. This specification is printed in 
full on page 634. 


1907 Patents . 

2,202, Brown, Boveri & Co. In dynamo-electric machines 
provided with several brushes connected in parallel at each 
pole, a small iron wire resistance is connected in series with 
each individual brush. |n the event of one brush for any 
reason collecting more than its normal share of the total current. 
the iron resistance heats, and so reduces the current practically 
to normal. Two claims, one figure. 

9,651. JUNGNER. Accumulators with alkaline electrolyte are 

rovided with negative electrodes formed of a number of thin 
iron plates, the surface of such plates being coated with a mole- 
cularly adhering laver of rust. produced by direct oxidation in 
atmospheric air. А process for rapidly producing this coat of 
rust is described. The positive electrode consists of thin plates 
or nets of nickel, with their surfaces electrolytically oxidised. 
Porous insulating partitions. such as asbestos sheet, are used 
between the different electrodes. Three claims, no figures. 

4,714, R. A. TEsskNDEN. Detector for wireless signals. This 
specification is printed in full on page 638. 

6.973. KaLLMANN. Resistances for use in connection with elec- 
tric braking of electro-motors. are made of iron or other metal 
having a high positive temperature-resistance coefficient. The 
resistances are enclosed in glass reservoirs filled with hydrogen. 
The action of the combination is such that during braking the 
resistance maintains the current at a practically constant value 
irrespective of the speed and therefore voltage of the machine. 
Six claims, ten figures. 

9.554, A. Морск. Dynamo-electric machine with commutating 
poles. This machine has fewer commutating poles than main 
poles, and the interpolar spaces between the main magnets vary 
according to whether a commutating pole lies between them or 
not. The main magnets are provided with unequal tins, the 
longer one extending towards the commutating poles and the 
shorter to the side free from them. By this means the magnetic 
polar pitch of the main poles is equalised in spite of their 
unequa! mechanical polar pitch. One claim, one figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southam 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


14.804, Granam. Telephonic exchange switchboards. 
19.398, British THomMsonx-Houston Со. (General Electric Co.). 


Refractory conductors for use in electric lamps, furnaces. 


or other apparatus. 

21.290, Јонхѕох & Tittey. Insulating composition for use as a 
filling material within troughs and other conduits con- 
taming electric cables, 

21,505, British THomsox-Houston Co. (General Electric Co.). 
Manufacture of electric conductors of refractory metal. 
applicable more especially for use as incandescing bodies 
in electric lamps and other apparatus. 

21,509, British THomMsox-Houston Co, (General Electric €'o.). 
Manufacture of electric conductors of refractory metals. 

21.510, British l'HoMsoN-HousroN Со. (General Electric Co.). 
Electrodes for electric arc lamps and methods of making 
same. 

21.604, Brooks & Reap. Fittings for electrical conduits. 

21.625, Kirsre. Receiving devices for electric telegraphs. 

22.118, SELECT TELEPHONE MANUFACTURING Co. & Bruce. Party 
line telephone systems. 

22.217, Krizik. Electric motor controlling apparatus. 

22.944, AvsriN Motor Co. & Austin. Contact-breaking appli- 
ances used in electric ignition apparatus of internal- 
combustion motors. 

24.727. Bevis & MrircHgLL. Electric bells. 

26.663, Охмохр. Terminal connections for electric conductors. 


1907 Patents 


453, Epwarkps. Controllers for the trolley poles of electric 


cars. 

640, RICHARDSON, Cooke, & Ѕостн DURHAM STEEL AND IRON 
Co. Liquid electrical controllers. 

2.551, LACKIE & STEELE. Arrangement for indicating and re- 
cording permanently the maximum demand for electrical 
energy on any circuit. 

4,499, Dussek & Dussek. Troughing or conduit for under- 
ground electrical conductors. 


7.815, THompson (Ges. für drahtlose Teleqraphie). Method for 
producing undamped electric oscillations by means of the 


flame are produced by electric arc lamps or the like. 
9.726, Murcas. Wireless telegraphy. 


10.136. UxTERBERG & Немов. Interrupter for magneto-electric 


ignition. apparatus. 

10,514, Roperrson & Krarzr. Electrical contacts. 

10.557, Носснтох. Telephone transmitters, 

10.709, Braun. Electro-magnetic brakes for railway and other 
vehicles. 

11.078. Woonmas, Kerrey, & Varney. Thermostatic circuit con- 
trolling apparatus. 

11.952, Cuarrers & Joxes. Electrical fuse. 

12,053, SIEMENS-SCHUCKERTWERKE Ges. Ventilating dynamo- 
electric generators. motors, and the like. 

14.756, Z1EGENPFRG. Secondary batteries. 

14.762, ZIEGENBERG. Secondary batteries. 

15.551, Happan (Bergmann Elektricitats Werke Akt.-Ges.). 
Electricity meters for use with alternating currents. 

16,529. ALLGEMEINE ELEKTRICITÄTS Ges. — Alternating-current 
electric motors of the commutator type. 

18.227, Davis. Holders for electric incandescent lamps. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


12.581, Ткил.ох & Soc. ErLEcTRO-CHtMIQUE DU Сіғғке. Electric 
furnaces. 

21.208. ALLGEMEINE ErrkkrRICITATS Ges. Switch mechanism. 
21,475, Basser. Electric battery also applicable for the manu- 
facture of sulphuric acid. 

21.670, ALLGEMEINE ELEKTRICITATS GES. 
motors. 


Control of electric 


Expiring Patents 


The following Patents expire during the current week, after a 
life of fourteen vears :— 

20.069, October 24th, 1895. LuwpELL & JonwsoN. A com- 
bination of electric motors and controlling gear. The motor is 
provided with independent field and armature circuits, and the 
controller is so arranged that any desired combination тау be 
effected. In conjunction with the controller is a circuit-mter- 
rupting device, fitted with two or more series of bridging 
contacts, and so geared that the circuit is always broken at these 
contacts previous to the re-arrangement of circuits by the con- 
troller proper. 

20,432, October 30th, 1893. Twerpare & матку. This 
refers to a particular construction, arrangement, and combina- 
tion of parts constituting an electric stop motion drawing frame 
for paper and other fibrous materials The particular design 
claimed is such that simultaneous adjustment of the various 
rollers, guide rails, and insulated callender roller may be readily 
effected. 
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ABERDEEN: Corporation Electricity Act. —The County Council 
have resolved not to exercise any of the powers of purchase con- 
ferred on them by the Act, as a supply of electricity, if now 
undertaken by them in any part of the district, could only be 
carried on at a considerable financial loss. 

AUSTRALIA: Railway Signalling.—The Commissioners of the 
Victorian Railways have arranged to instal a semi-automatic 
electrically-controlled signalling system on the Hawthorn 
suburban line. The electric signalling system will be opcrated 
between ast Richmond and Hawthorne, and this will give 
an opportunity to run trains at shorter intervals. 

AXR: Llectricity Accounts.—The annual report of the Burgh 
Electrical Engineer was presented at a meeting of the Council 
on Monday last, and shows an increase of 88,740 units sold at 
a2 average price of 2'45d. per unit, and the total revenue was 
£15,159 18s. ld., and total expenditure £6,923 45. lld., 
showing gross surplus of £6,216 los. 2d., of which interest and 
sinking fund absorb £5,289 14s. 5d., leaving a surplus of 
£926 18s. ^l. 

BELFAST: Z:gonei Tramway  Extension.—At. the weekly 
meeting of the ‘Lramways and Electrical Committee on Monday, 
& deputation was received in connection with the extension ot 
the tramway system through the village of Ligoneil. The 
deputation put the views of the Ligoneil people, who are within 
the city area, before the committee very forcibly. As a result 
of the interview the committee subsequently decided to place 
the matter on the agenda paper for the next meeting, in order 
to discuss the cost and time of commencing the extension. Опе 
of the principal dittculties is the very steep character of the 
road over which the proposed extension is to be made, Ligoneil 
being practically on the side of a mountain. 

BLACKBURN: Light Railways.—The Great Harwood and 
Rishton Urban Council (Blackburn) have consented to an ex- 
tension of time for the construction of a proposed light rail- 
way for Blackburn, Whalley, and Padiham, on certain on- 
ditions relating to roadways, &c. 

BOLTON: Electricity for Textile Machinery Works.—We 
understand that Messrs. Dobson & Barlow, the well-known tex- 
tile machinery makers, are adopting electrical driving. in 
various departments at the new workshops they are erecting at 
Bradley Fold. two or three miles out of Bolton. 

BRADFORD: Tramway Record.—It is gratifying to note that 
the past six months’ working of the tramways: has proved, 
financially, a record for the undertaking. The returns show 
that the receipts for April to September have been £129,526, as 
against £126,584 of the corresponding period of 1906, and the 
balance in hand is £16,307, as against £10.732. The expendi- 
ture has been £82,966. as compared with £84.669 for 1906. "The 
ecrtribution for interest and sinking fund, £15.545 and £14. 707, 
as against £16.115 and £15.071. The car mies run = 2.750.600. 
as against 2.624.000, and the cost per саг те = 7058d., against 
7'454.. or a saving of 0°415d. per car mile. or £4,700. 

BRIGHTON: Students’ Classes.—The Electric Lighting Com- 
mittee have decided that the fees of such junior members of the 
engineering staff who are desirous of attending classes at the 
Municipal Technical College, shall be paid by the Council where 
such fees do not exceed £6, and then only in cases of regular 
attendance. 

BRISTOL: Dust Nutsanee.—The Health Committee of the 
Bristol Corporation had before it a motion that action should 
be taken against the Bristol Tramways and Carriage Co. for 
causing a dust nuisance during the operation of scraping the 
rails of the tramway at St. George. The Town Clerk gave it 
as his opinion that the Council. could not successfully bring 
action against the company as the nuisances specified as being 
actionable against did not include any resembling the raising of 
dust. It was decided to send representatives to the tramway 
officials and lay the matter before them. 

BURSLEM: Zrtensions to Lighting Plant.—Owing to the 
increased demand for electrical energy in this district, it has 
been necessary to instal a large 350 kw. dynamo. "This new 
set consists of a Howden three-crank enclosed high-speed engine 
coupled to a standard Dick, Kerr generator fitted with all the 
latest improvements. 

CARDIFF: Velegraph and Telephone.--An application from 
the Postmaster-General for permission to erect telegraph and 
telephone wires on poles through the city was reiected by the 
Corporation some time ago. The matter was then settled by 
arbitration, and Mr. E. Miller Jones (Deputy-Stipendary) sat 
and took evidence a fortnight ago. He has now given his 
decision. which is in favour of the Post Ottice. 

CARLISLE: Pesignation of Engineers.—The Town Council 
have accepted the resignations of the engineer and assistant- 
engineer as from March next. 

CASA BLANCA: Wireless Teleqraphy.—Wireless telegraphy 
has now been established. and it is believed that wireless com- 
munication will be opened with Tangier direct next week, and 
within a short. soace of time with Paris. 

CLAYTON.LE-MOOR: Tram  Life-quards.— The efficiency 
of the life-zuards on the new tramears was fully demonstrated 
at Clavton-le.Moors.. Last. week-end а child. ran from behind 
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one car straight in front of another approaching from the 
opposite direction. The child was sately held up by the lite- 
guard, and in a few minutes resumed his play in the street. 

CLEETHORPES: Underground T'elephones.— The application 
from the National Telephone Co. for permission to place the 
wires underground was granted, subject to a yearly rental of 
ten guineas, and a fee of ten guineas for the services of the 
Councils surveyor in supervising the work. 

CLITHEROE: Electric Lighting Order.— The Council have 
received a communication froin е Board of Trade, stating 
that, as nothing had been done respecting the electric lighting 
order, it devolved upon the Board to determine whether the 
order should be allowed to remain in force any longer. The 
Board was prepared to consider any representation suggested. 
The Council decided to write and ask for a twelve months' ex- 
tension. - 

DARTFORD: Fuel Economy.—The Electric Lighting Com- 
mittee has decided that two of the boilers of the Electricity 
Works shall be fitted with the Crosthwaite Fire Bar Syndicate 
furnaces with a view ot economising fuel, reduction of smoke 
and increased evaporation. The Council has the option of accept- 
ing or refusing the plant after a three months’ free trial. 

DERBY: Zramway Laying Delay.--X special. meeting of 
Derby Town Council is to be held to consider the ques- 
tion of the very serious delay on the part of the contractors in 
laving the new tramways on the Friar Gate and Ashbourne 
Road route and the Uttoxeter New Road route. The contract 
was made in February, and the work has been in progress 
several months. At the last meeting of the Council it was 
decided that the penalties, which it appears the contractors 
have incurred by the delay, should be strictly enforced. It 
is understood that at the meeting a resolution will be 
moved to the effect that the completion of the work should 
be carried out by the Corporation or placed in the hands of 
another firm. The Friar Gate and Ashbourne Road route is 
only just a mile long, and the other route about a hundred 
yards longer. 

DOWLAIS: Electric Lighting.—At a monthly meeting of the 
Merthyr Borough Council it was decided that the terms of the 
Merthyr Traction Company be accepted for the supply of electric 
current for the lighting of the main street from Merthyr to 
Dowlais. 

EASTBOURNE: Extension of Plant.—The Eastbourne Cor- 
poration having received sanction for a loan of £10,000, for 
the extension of their generating plant. it has been decided 
to instal one 750-kw. Willans-Bruce Peebles N.P. Turbo-Alter- 
nator, and Westgarth's Contratlo Condenser, and air and cir- 
culating pumps. The air pump is driven through single reduc- 
tion gearing by a Rhodes S.P. Induction repulsion motor, with 
automatic device for short circuiting the slip rings. The 
Greenwood and Batley centrifugal circulating pump is direct 
driven by a Fuller S.P. motor. There is also a Harrison instal- 
lation of spraying jets, placed over a cooling pond. The exist- 
ing Ferranti switchboard has been extended by Messrs. Cowan, 
Ltd. There is also an additional Babcock, Willcox boiler 
of .4.760 sq. ft. heating surface, and evaporating capacity 
of 18.000 Ib. of steam per hour, equipped with a super- 
heater to give 1209 F. superheat. An additional Weir feed 
pump having a capacity of 3,500 gallons per hour has also 
been provided. 'To make room for the new boiler. the existing 
Economic boiler has heen removed to a new position, and has 
been re-tubed before being set. Messrs. Babcock and Willcox 
have been given the contract for the whole of the pipework. 

ERDINGTON: start of Electric Nupply.—The scheme entered 
into by an agreement with the Aston Borough Council. for the 
supply of electricitv, was completed on Saturday last. The 
svstem is of three phase. low tension, alternating current at 
250 volts for lighting,-and 400 volts for power. The current is 
trensmitted:from the Aston Station at 6.600 volts pressure., and 
is transformed at three sub-stations. The work in connection 
with this was only commenced two months ago. since when 
twenty miles of cable have been laid and connected. 

GRAVESEND: Zhe Холл еее Contract.—At а special meet- 
ing of the Town Council on the 14th inst. it was decided to 
rescind the resolution passed last June breaking the sealed con- 
tract to supply Northtleet with electric current. 

HANDSWORTH: Financial Report.—At a meeting of the 
Handsworth District Council, held on Wednesday, the 16th inst., 
the accounts of the Electric Supply Committee were presented. 
The total expenditure amounts to £70.060, including £2.896, the 
cost of the tramway feed cables already laid. The Council still 
have power to borrow £18.000. and the Committee recommend 
that application be made to the Local Government Board for 
sanction to borrow £18,200. including the cost of the loan. 


Tramway — Aqreement.—The Council have entered into 
an agreement with the B.E.T. Co. with regard to. runnin 
of through trams over the Birchfield route. The Counci 
are to re-equip and electrify the Villa Road route, and the 


company to pay 64 per cent. on the cost of the equipment as 
rent up to July lith, 1911. when the leases of the company 
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expire. The company undertake to establish a through service 
to Perry Barr, and will take the current required for the motive 
power trom the Council at 14d. per Board of Trade unit. 

HASLINGDEN: /лгатичуз btectrfweation.—lne Town 
Council having decided to erect their own generating station in 
connection with the tramway system, an electrical engineer is 
to be appointed. 

HUDDERSFIELD: Tramway Accounts.—A meeting of the 
Town Council took place on Wednesday, October 16th, when 
the financial report of the Tramways Committee was presented. 
The income for the half-year was £44,118, against £42,500 in 
the corresponding half of last year. The working expenditure 
was £20,6/6, against £20,853, leaving a gross surplus ої £23,442, 
against £21,507. After allowing tor various charges, the net 
surplus was £5,110, against £3,175. 

ILFORD: T7ramwa Extensions.—The Urban District 
Council, at a meeting held on the 15th inst., decided to pro- 
mote a Bill in Parliament for the extension of their tramways 
to Beehive Lane. 

INDIA: Zahore Electricity Supply.—The Bombay Gazette 
reports that the representatives in the Punjab of the Hydro- 
lectric Power Syndicate in London, which is to supply Lahore 
with electricity, aave oce busy making a topographical exam- 
ination of the area of probable consumption in Lahore and in 
planning lines for the mains. The endeavour of the syndicate 
will be to supply light at such rate that should not be greater 
per candle-power produced than kerosine oil illumination, the 
calculation including that unknown factor, the pilfering of oil 
inevitable in every household. The intention also is to drive 
fans at a cost that will oust the punkah coolie with his demand 
of from Rs. 8 to Rs. 10 per month, besides having the advantage 
of never slumbering. 

ISLINGTON: Electricity :Accounts.—The accounts for the 
quarter ending June 30th, 1907, show that the total revenue, 
excluding carbons, wages, for street lighting. was £9,586, as 
against £8,088 in 1906, an increase of £1,498, made up of 
private lighting £898, power supplied £600, units sold for the 
uarter 911,051, against. 656.470 in 1906, an increase of 254,581. 

he working costs show a decrease of 0°39d., being 2°17 in 1906, 
1°78 in 1907. 

LEITH: Tramway Extension.—The Town Council have de- 
cided not to procecd at present with the proposed extension of 
their tramwavs to Granton. 

LLANELLY: Lighting Scheme.—The Electricity Committee 
have had under discussion a proposal that the Electric Lighting 
Order should be handed over to the Power Company. A special 
meeting of the Council is to be called to deal with this matter. 

LLANDUDNO: Tramways Opening.—On Saturday last the 
electric tramways at this well-known seaside resort were 
fermally opened. This was a very pcpular event, the cars being 
crowded all day long. 

LIVERPOOL: Tramways and Electricity Returns.—The con- 
cluding meeting of the Lighting and Power Committee of the 
municipal sear was held on October 17th, 1907, when the 
financial reports of the tramways and electric supply depart- 
ments were presented. The comparisons between the nine months 
ending September 30th, 1906 and 1907. were as follows :— 
Passengers: 1907, 93,124,729; 1906. 91,573.978: increase over 
1906=1,750,751=1°9 per cent. .Miieaqe: 1907, 9,155,406; 1906, 
9.068.266: increase over 1906. 87,140=1 per cent. Receipts: 
1907, 429.755; 1906. £422.159; increase over 1906, £7,574=1°'8 
рег cent. The average receipt ner car mile=11°25d., an increase 
of 0'08d. over 1906. The average length of the penny stage= 
two miles 699 vards, and length of track operated =104 miles. 
The electric supply department returns were :—The equivalent. 
number of 16 c.p. lamps connected to the supply mains had 
increased from 546,666 in 1906 to 582,828, and the consumers 
from 6,540 to 6.592. The electrical energy for lighting shows an 
ircrease of 8'5 per cent. over last year, and for power purnoses 
9 per cent. Since 1901 the department had contributed £87,412 
(including £20,827 for vear 1906) to the rates of the citv out 
of the profits of the undertakine, after providing for all charges 
in connection with, interest, sinking, reserve, and renewal funds. 

LONDON: Jondan County Council.—At the meeting of the 
London County Council on Tuesday sanction was given to the 
borrowing by the Hackney Borough Council of £8,138. a third 
and last instalment of a sum of £22,704 required for electric light- 
ing purposes. An application bv the Hackney Borough Council 
for permission to borrow £9,677 for purposes of street lighting 
was granted. The Hackney Council's scheme includes the pro- 
vision of 105 flame arc lamps in 11 important thoroughfares. 

The Council approved the plans of a generating station pro- 
posed to be erected by the Westminster Electric Supply Corpora- 
tion. Ltd. 

On the recommendation of the Theatres and Music Halls 
Committee, the Council decided to offer no objection to the 
picposed installation of a new switchboard in connection with a 
motor generator at the Grand Theatre, Hich Street, Fulham. 
provided (1) that the board be fixed in an approved position, and 
85 arranged that the connections are easily available for examina- 
tion and adiustinent: and (2) that the regulations of the Council 
resnecting electric lighting be complied with in all details. 

The Highways Committee also presented а renort as to the 
traftic receipts from the tramways from April 1st to October 
1?th, 1907. It appeared that the receipts from lines worked bv 


electric traction were £649,702, and from lines worked by horse 
traction, £254,118. 

Schemes of tramway extension, adjourned from the last 
meeting, меге approved as tollows:—(1) Extension froin 
Streatham terminus to Norbury: (ii) extension in Woolwich 
Read tor proposed car depot; (11) connecting line trom Dalston 
Lane to Mare Street, via Amherst Road. 

Hackney.--The borough Council have consented to the 
London County Council’s proposal for the widening of 
Lea Bridge koad, and the extension of the tramways 
to Lower Clapton Road. It was decided to hold а con- 
ference with Islington Borough Council, with a view of widen- 
ing Balls Pond Road, and laying down of double lines of 
tramways there, instead of the proposed single line alony the 
Englefield and Stamford Roads. The County Council propose 
shortly to arrange for the purchase and electrification of the 
Lea Bridge, Leyton, and Walthamstow Tramways, situated in 
the Lea bridge Road, and within the London County. When 
the existing lines are connected up, communication will be estab- 
lished between the Mare Street and Upper Clapton Tramways 
and the outside districts to Epping Forest and other parts. 

Marylebone.—'The Lancashire Dynamo & Motor Co., Lta., 
incurred penalties amounting to £500 on account of late 
delivery of feeder booster. After negotiations with the 
Consulting Engineer, the company offered to re-wind the 
low-voltage booster at Manchester Square, and supply the 
balancer regulators to enable this machine to at as a feeder 
booster on the 480-volt network, in lieu of the penalties. 
This offer has been accepted by the Electric Supply Committee. 
The Resident Engineer has reported that if the bonus scheme 
originally sanctioned up to December, 1906, were applied for 
the six months ending June, 1907, there would be a bonus 
earned of 875 per cent. of the average weekly wage of each 
man included in the scheme. He further reported that no 
bonus had been earned for the previous six months during 
which the scheme had been in operation. The Electric Supply 
Committee has ordered that the bonus scheme be continued, 
and that the bonus earned be paid to the workmen entitled 
thereto. 

Stepney.—Owing to the development of the power branch of 
the ety undertaking, the name of the committee in charge 
of the undertaking is to be changed from the “Electric Lighting 
Committee " to the “ Electricity Supply Committee.” 

Underground Railways Returns.—Baker Street and Water- 
loo: Week to October 19th, £2,730; increase on last 
vear, £900. Sixteen weeks, £57,500; inerease, 814.590. 
Great Northern, Piccadilly, and Brompton: Week to October 
19th, £4,620; increase on previous week, £105. Sixteen weeks, 
£63,880. Charing Cross, Kuston, and Hampstead: Week to 
October 19th, £2.700; increase on previous week, £80. Sixteen 
weeks, 240,515. Totals for the three railways for the week, 
£10,050; for 16 weeks, 2141.695. 

MANCHESTER: Zhe White City Plant.—The whole of the 
plant, comprising engines, condensers, boilers, switchboards. 
and the wiring of the outside buildings, with an equivalent of 
27.000 incandescent lamps and motor power, to the total of 
1.000 kw., has cost some £30,000. This compares very favour- 
ably with the cost of plant of some of the towns whose plant 
is of equal capacity. 

Tramways Feceipts.— At. yesterday's. meeting of the Man- 
chester Tramways Committee it was stated that the re- 
ceipts of the svstem had been £52,000 more for the past 
seven months than in the corresponding period last wear. An 
important decision was come to in regard to promotions from 
the ranks to timekeepers, ticket. inspectors, and road inspectors. 
In future these appointments will be made by the committee, and 
not by the staff. 

MANSFIELD: Peduction of Charges.—The Corporation have 
reduced the charges for electricity for electrical radiators and 
electrical irons for domestic purposes to 24d. per unit. 

MARGAM: Combined Electricity Cudertaking.—A Committee 
has been formed to open negotiations with the Aberavon Cor- 
poration to draft a mutual agreement, carrying into operation 
the Electrical Provisional Orders in their possession for the 
supolv of lighting and power for the district. 

NEWCASTLE: Additional Lighting.—The Electric Lighting 
Committee of the Corporation have resolved to improve the 
lighting of the Heaton district by 50 lamps. giving an ageregate 
of 500 more candle-power than at present, and also increase 
the lighting from Westgate Hill to the old toll bar. the 
result being that this road will be lighted by 20.000 candle- 
power instead of 8,850. as formerly. 

Tramway Accounts.—The annual report. for the year. ending 
March 31st, 1907, of the Corporation tramways. shows an 
increase in the sum carried to the net revenue account. The 
net surplus on the year's working was £28,459, against £18,708 
in the corresponding period for 1906. Out of this balance. 
£13.583 10s. 8d. had been voted in relief of the rates, an 
equivalent of 244. in the £. and £14,856 1s. 14. has been 
carried to the reserve and renewals fund, which now stands 
at £43.514 17s. ld. The tratlic revenue was £210.491. as com- 
pared with £197,173 in the previous year. The operating costs 
(including lighting) were £107.519, as compared with 2105.954. 
the percentage to total revenue having been 49°88, as compared 
with 52:56. The gross profit, before providing for sinking fund 
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o- depreciation, was £107,802, as compared with £95,581, being 
925 per cent. of the average eapital per annum, against 8°29 per 
cent. Depreciation was £275, ugainst £1,094, and £34,255 was 
placed to sinking fund, as compared with £33,209. The pas- 
sepvels carried were 45,506,468, as compared with 42,843,530, 
being 10°67 per car mile, as compared with 10°56. The average 
number of journeys per head of population was 152, as against 
145. The trafic revenue per car mile was 11:85d., as compared 
with 1l'67d., and the average fare per passenger was l'lld., as 
compared with 1:10d. The total operating costs per car mile, 
including public lighting, were 6'04d., as compared with 6°27d. 

OBAN: Pupil? Salaries.—The Town Council have decided 
that the pay of the pupils in the electric lighting department 
be :—First year, nil; second year, £10; third year, £20 per 
arum. 

OLDHAM: Tramways Accounts.—The report of Mr. 
Slattery, the Oldham tramways manager, for the year ended 
March last, is as follows :—An amount of £685 10s. 3d. has 
been placed to the credit of the accident reserve fund, which, 
with the balance from last year, now amounts to £1,419 2s. 9d. 
The amount at the credit of the general reserve fund at the 
end of last year was £2,375 3s., and a further sum of 
£5,743 18s. 4d. has been set aside this vear. 

RHYL: Electricity Undertaking.—The Council have had 
under discussion the question of obtaining an outside supply 
of electrical energy at 2d. per unit. Considerable criticism 
has arisen over the fact that during recent vears there has been 
an average loss of £640 on the electricity undertaking. 

ST. HELENS: Tramways Accounts.—Mr. J. H. Standring, 
one of the elective auditors for St. Helens, in his report to 
the Corporation criticises the Electricity Department with 
reference to the tramways, which are leased by the Corporation 
to the Tramways Company. He says: “Тһе whole arrange- 
ment of these accounts is bad, and could not be better cal- 
culated to confuse or allow trickery." He contends that under 
a new arrangement with the tramways company, the town is 
£1.200 to the bad on the year, and says: ‘‘Every day brings 
fresh evidence of the folly of the arrangement with the tram- 
ways company. Ingeniously framed as the lease may be, and 
carefully as the interests of the ratepayers were supposed to be 
guarded, we have by no means had the best of the bargain." 


WEST AUSTRALIA: Perth.—According to the Australian 
Mining Standard, some additions have recently been made to 


TENDERS INVITED AND 


ABERAVON.—A scheme with reference to the supply of 
electricity in the borough and some of the surrounding districts 
is ncw under consideration. 

ANTWERP.—The Municipal Authority of Antwerp invites 
tenders, by November llth, for a 50-ton electric crane for the 
new docks. Copies of the specification may be examined at the 
Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, London, E.C. 

AUSTRALIA: Melbourne.—Tenders are invited for 95,000 in- 
cendescent lamps. Particulars from and tenders to McIlwraith, 
McEacharn & Co., Ltd., Billiter Square Buildings, London, 
E.C 


The Board of Trade have received from their corre- 
spondent at Melbourne (Mr. Max Hirsch) copies of the 
specification and conditions issued in connection with tenders for 
the supply and delivery at Melbourne of 50 telephones (wall 
sets). Tenders are to be delivered to the Deputy Postmaster- 
General, Melbourne, by 3 p.m. on December 10th. The specifi- 
cation and conditions may be inspected by British manufac- 
turers at the Commercial Intelligence Branch of the Board of 
Trade, 75 Basinghall Street, London, E.C. Tenders, forms, &c., 
may be obtained at the Australian Commonwealth Offices in 
London, 72 Victoria Street, S.W., where also preliminary de- 
posits on tenders may be paid. 

AYR.—In connection with the recent decision to extend the 
tramway system, it has been decided to lay the whole of the 
routes with double tracks. 

BELGIUM.—The Moniteur Belge of October 10th announces 
that the ''Société Générale de Chemins de fer économiques ’”’ 
have been authorised to extend their tramway system from the 
Rue Picard to the new " Hotel Communal” of Laeken in one 
direction, and to the new Brussels hospital at Jette-Saint- Pierre 
in the other. 

BIRMINGHAM.—A Local Government Board inquiry was 
held last week into an application by the Corporation for 
sanction to borrow £81,900 for the purposes of the electrical 
undertaking. The last applications for loans were in 1904, when 
the sum of £375,568 was sanctioned, and again in 1906, when 
the sum of £16.000 was sanctioned for additional mains. Both 
these loans have been exhausted. In fact, the Corporation have 
found it necessarv to make large extensions, and to meet antici- 
vated requirements for the next two or three vears the present 
loan has been asked for. Part of the loan the electricity de- 
partment has been compelled to anticipate owing to the require- 
ments of certain districts. and up to September 30th the sum 
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the Claremont, a suburb of Perth, municipal electric lighting 
plant. The first plant was started about two and а hali vears 
ago, and the capital expenditure to date was £11.000. During 
the first six months of the present year, which was the worst 
six months of the year from a trading point of view in 
electric lighting, the municipality had, after paving the cost 
of interest and sinking fund, earned a profit of £2 10s. They 
had row 20 miles of streets reticulated, the number of private 
consumers was 270, and the number of street lights 273. The 
cost of generation was 2°78d. The cost of production per unit 
by the use of Collie coal was 1`14., whereas from Newcastle 
cca) it was 127d. per unit. They were generating 10,000 units 
per month, and only 25 per cent. of that amount was being used 
for street lighting, the private consumers taking the other 75 per 
cent. 

Fremantle.—The tramway returns for July show a net profit 
from lighting and trams of £584 8s. 2d. A total car mileage 
of 35,052 had been run, 151,855 passengers carried, ог 6'9 average 
passengers per head of population; consumers connected, 535, 
equivalent to 5,251 incandescent 16 candle-power lamps. 

WEST HAM: Bonus Systems.— Тһе tramways manager has 
issued a report on the working of a"bonus scheme for motor- 
men and conductors instituted recently. "The high standard of 
conduct during the first bonus quarter had again been main- 
tained. Of 75 three vears' service motor-men eligible 65 had 
gained the bonus; of 36 two years’ service men, 30 had gained 
the bonus ; and of 56 one vear's service men, 44 had gained the 
bonus. In regard to conductors, 16 out of 20 three vears' 
service men had gained the bonus; 28 two years’ service men 
out of 55; and 42 out of 54 one year's service men had gained 
the bonus. A bonus scheme was initiated for the generating 
station on June 29th, 1906, but the engineer reported that the 
men were not entitled to the benefits. The Lighting Com- 
mittee, however, approved of the granting of an honorarium of 
£25 to be divided amongst the men according to their rate of 
wages. 

WINNIPEG: 7'elegraphers Wages.-—The telegraphers on the 
western division of the C.P.R. from Port Arthur to the Pacific 
coast, some 500 all told, have decided, by a majority of 98 рег 
cent. of their number, that thev will not agree to accept the 
increase of 124 per cent. awarded by the Conciliation Board at 
Ottawa with the provision that the men be not paid for holi- 
days, which would reduce the increase offered to somewhere 
about 6 per cent. A strike is threatened. 


PROSPECTIVE BUSINFSS 


of £2,307 was spent. Since then further 
been spent. The inquiry was concluded. 

CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 5 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 

CALEDONIAN RAILWAY CO.—Tenders are invited for 
stores, including electric lighting material and fittings, telegraph 
appliances, telephones, &c., for the year commencing January 
lst, 1908. Specifications and forms of tenders from the Stores 
Superintendent, Caledonian Railway, Charles Street, St. Rollox, 
Glasgow, and tenders to the Secretary at 302 Buchanan Street, 
Glasgow, by November 4th. 

CHESTERFIELD.—An inquiry has been held by the Local 
Government Board into an application by the Corporation for 
sanction to borrow £5.0€0 for the purposes of the electricity 
undertaking. The loan is required for mains, meters, and 
motors, in the following proportions :—Mains, £2,500; motors, 
£1.500; meters, £1,000. A period of 10 years for repayment was 
asked for in the case of meters, whilst for cables the longest 
possible period was asked for. 'The inspector, Mr. A. G. Drury, 
remarked that he did not think the Local Government Board 
would grant a loan for meters, but was reminded that in July, 
1904, the Board had sanctioned such a loan. There was no 
opposition. 

DUBLIN.—The Technical Education Committee of the Cor- 
poration invite tenders for the electric lighting of the technical 
schools in Chatham Row. Specifications, &c., from the City 
Electrical Engineer, Fleet Street, Dublin (fee 10s. 6d., return- 
able), and tenders to the Chairman of the Education Committee, 
Technical Schools, Lower Kelvin Street, Dublin, by November 
2nd. 

Tenders are required bv the Cleansing Committee for a low- 
pressure three-phase switchboard for the refuse destructor 
works, Stanlev Street, Dublin. Tenders to the Chairman of the 
Cleansing Committee, 5 Cork Hill, Dublin, by November 4th. 

The Dubhn United Tramways Co. invite tenders for the 
supply of general stores, including electric supplies for the 
year ending December 3lst, 1908. Forms of tenders, &c. (2s. 
each) from the Secretarv, and tenders to the Chairman of 
the company by November 11th. 

GLASGOW.—Authorisation has been received bv the Elec- 
tricity Department from the Secretary for Scotland to borrow 


amounts have 
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£150.000 in connection with the electrical undertaking. In 
sending this consent, the Secretary for Scotland repeats a 
suggestion by him in a letter of January loth, 1906, viz., that 
increased annual provision will in future be made for the 
redemption of the sum of £885,000 borrowed prior to 1900. 

GREAT WESTERN RAILWAY CO.—Tenders are invited 
for incandescent electric lamps, electric light carbons and tele- 
graph apparatus. Particulars from Stores Superintendent, Swin- 
don, and tenders to the Secretary by October 22nd. 

HORNCHURCH.—An electric lighting for this district is 
under consideration. 

LEYTON.—The Leyton Electricity Department invites ten- 
ders for lathe and other machine tools. Specification, &c., 
fron Mr. F. Harman Lewis, Electrical. Engineer, Electric Light 
and Power Works, Cathall Road, Leytonstone (fee, one guinea, 
returnable). Tenders by October 29th. 

LLANDUDNO.—Tenders are invited for cable. Tenders to 
the Clerk by November 2nd. | 

LONDON GENERAL OMNIBUS CO.— Tenders for stores, 
including electrical appliances, are invited for the year 1908. 
Scbedules may be obtained at the company's coach factory, 
North Road, Caledonian Road, London, on November 4th and 
5th, and samples will be on view at the depót, Prince of Wales 
Road, Kentish Town, N.W., on November 6th, "7th, and 8th. 
Tenders to the Director, 6 Finsbury Square, London, E.C., by 
November ‘18th. 

LONDON: London County Council_—The London County 
Council invites tenders for the electric wiring of tramways sub- 
stations at Holloway, Hackney, and Clapton, and of a car-shed at 
Holloway. For fuller particulars see an advertisement last week. 

Tenders are invited by the London County Council for an 
electrical installation at the Lawn Lane School, Kennington, 
S.E. Particulars from Mr. Maurice Fitzmaurice, chief engineer 
to the Council (fee £1, returnable), and tenders to the clerk by 
November 5th. 

Stepney.—' The Electric Lighting Committee of the Stepney 
Borough Council invite tenders for the following work 
in connection with the projected generating station at Blyth's 
Wharf, Limehouse, and sub-station at Osborn Street, White- 
chapel :—(А) The complete equipment of the steam-raising por- 
tion of the station plant, including condensing water pipes, river 
wells, and coal handling plant. (b) The complete equipment of 
the electrical generating portion of the station plant, including 
turbo-generator, high aud low tension switchgear, and convert- 
ing machinery. The contract wil also include the removal of a 
portion of the poe already erected at Osborn Street, and its 
re-erection at Blyth’s Wharf. For fuller particulars see an 
advertisement last week. 

Stoke Newington.—Mains are to be laid to Amherst Park and 
Burmah Road at an estimated cost of £224 and £634 respectively. 

Stoke Newington.—The expenditure of £1,000 upon mains has 
been authorised. 
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NEWMARKET.-—The local gas and electric light companies 
are to submit competitive schemes for an improved system of 
lighting at the Town Hall. 

xr VUE RUSH.—The Urban District Council invite tenders for 
coniplete lighting installation by means of either electricity or 
gas. Specifications have been prepared by Mr. John Woodside, 
Ocean Buildings, Belfast, copies of whicn can be seen at the 
Ottice of Council, Town Hall, Portrush. Tenders to the Town 
Clerk by November 2nd. Tenders, endorsed ** Lighting Tender," 
and addressed Presiding Chairman, Urban District Council, 
Portrush, to be lodged at Office of Council, Town Hall, Port- 
rush, not later than eight o'clock p.m., on Saturday, November 
2nd, 1907. 

SPAIN.—The Gaceta of October 6th states that a petition has 
been made to the ''Dirección General de Obras Públicas” by 
Don Domingo Elizondo for a concession for the construction 
of an electric tramway. from the Northern railway station at 
"Pamplona" to '"'*angüesa." The “Dirección” invite other 
tenders for the same work to be sent in during the period of 
one month from the date of publication of the above **Gaceta.” 

STRETFORD.—Application is to be made to the Local 
Government Board for sanction to borrow the sum of £36,445 for 
the provision of additional plant at the electricity station, 
Longford Bridge. 

TUNBRIDGE WELLS.—The Corporation invite tenders for the 
supply, delivery. and erection of the work in connection with 
the installation. of a 500 kw. turbo-alternator, condenser, and 
pipe work in sections:—(a) 500 kw. turbine. (b) 500 kw. 
alternator and exciter, (c) surface condenser, with air and cir- 
culating pumps, (d) pipe work. Specifications, &c., can be ob- 
tained from the Consulting Engineer, Mr. Horace Boot, at the 
Electricity Works, Tunbridge Wells. The application must be 
accompanied by a £10 Bank of England note, which will be 
returned on receipt of a bona fide tender. Contractors may 
tender for any section, but not for part of same. "Tenders to the 
Town Clerk, by November 1st. 1907. 

WALSALL.—The Corporation invite tenders forthe supply to 
the Tramways Department, for the vear 1908, of the under- 
mentioned stores, namely, motor grease, lubricating oil, bear- 
ing metal, brushes, varnishes, cleaning cloths, &c., &c. Forms 
and further information may be obtained at the Tramway 
Managers — Ottice,  Birchills Depót, Walsall. Tenders by 
November 9th. 1907. 

WILLESDEN.—Tenders are invited for the supply of carbons 
to the «rc lamps during the ensuing twelve months. Particulars 
from and tenders to the Electrical Engineer, Mr. J. G. Bruce, 
Electricity Office, Salusbury Road, Kilburn, London. N.W. 

YARMOUTH.—The surveyor recommends that 10 arc lamps 
be placed upon Gorleston Parade and cliffs at £67 10s. per 
annum, and 11 additional lamps on public roads at £34 13s. 
The Electrical Engineer has been asked to report upon the 
matter. 


TENDERS RECEIVED AND ACCEPTED 


: AUSTRALIA.—The New South Wales Postmaster-General's 
department has accepted the tender of the India Rubber, Gutta 
Percha & Telegraph Works Co., Ltd., Sydney, for 180 quantity 
and intensity detectors at £2 3s. 6d. ЕЕ subject to alterations 
of tariff. 

The Public Works Departinent (New South Wales) has 
accepted the tender of Messrs. Lawrence & Hanson, Sydney, 
for the supply and erection of an electric lift at the office of the 
Ccnimissioner for Stamps. 

The Melbourne City Council has accepted the tender of 
Messrs. Dowell & Langdon for the supply of 310 arc lamp 
brackets at £1,350. 

CROYDON.—The Electricity Committee have recommended 
that the tender of Messrs. S. H. Heywood & Son, at £234, for 
аа overhead runway with necessary skips, weighing machine, &c., 
for handling the coal at the electricity works, be accepted. The 
Corporation have adopted the recommendation. 

FARNWORTH (BOLTON).—The Educational Committee 
have placed the contract for the electrical installation at the 
new school at Plodder Lane with the local Electricity Com- 
mittee. 

GLASGOW.—-The Clyde Navigation have placed an order 
with Messrs. Johnson & Phillips. Ltd., for the supply and 
erection of power and lighting cables for their Renfrew work- 
shops. 

LONDON: London County Council.—-The London County 
Council have received the following tenders for the erection of a 
tramways sub-station at. Lewisham :—Leslie & Co., Ltd., Ken- 
sington  (aecepted).  £5.820: Galbraith Bros., Camberwell, 
£5,828: George Munday & Sons, London, E.C., £3.836; Charles 
Wall, Ltd., Grays, £5,900; W. and H. Davey, Southend, £3,963; 
Thomas & Edge, Woolwich, £4.160; J. & C. Bowyer. Upper 
Norwood, 24.276; G. E. Wallis & Sons, Ltd.. Maidstone, 24.277: 
Dick, Kerr & Co.. Ltd., London, E.C.. £4.404 18s. 4d. : Thomas 
D. Leng. Deptford, £4.444: B. E. Nightingale. Lambeth. 
£4.450: A. Roberts & Co.. Ltd., Kensington, £4,597; James 
W. Jerram, East. Ham, £4,656. 


The British Patent Perforated Paper Co. have placed an 

order for the supply and erection of a D.C. dynamo with 
Messrs. Johnson & Phillips, Ltd. 
. Hackney.—' The Borough Council has accepted the tender of 
Silk & Sons, at £81 15s. Sd., for painting work at the 
generating station. Thirty tenders were received, ranging 
from that accepted up to £171 4s. 

Lambeth.—The General Purposes Committee report having 
applied to the following firms to send in quotations for the 
supply of electric light fittings for the new municipal build- 
ings :—Messrs. Starkie, Gardner & Co., Messrs. Sugg & Co., 
Messrs. Strode & Co., Verity's, Ltd., General Electric Co., 
Ltd., Messrs. F. & C. Osler, Ltd., and the Bromsgrove Guild. 
Designs were sent in by all the firms except Messrs. Starkie, 
Gardner & Co. and Messrs. Sugg & Co. The tenders of the 
Bromsgrove Guild and Messrs. Osler, Ltd., considerably ex- 
ceeded those of Messrs. Strode, Verity’s, Ltd., and the General 
Electric Co., Ltd. After careful inspection and comparison of 
the designs and estimates of these firms the committee unani- 
mously recommended that the quotation of the General Electric 
Co., Ltd., should be accepted at £259 10s. for the whole of 
the fittings. The tender of Messrr. Strode & Co., Ltd., to wire 
and fix the fittings at an estimated cost of £66 has also been 
recommended. "The recommendations were passed. 

Lewisham.—The Guardians of the Lewisham Workhouse have 
placed the order for the supply and laying of a new feeder cable 
with Messrs. Johnson & Phillips. Ltd, 

MAIDSTONE.—The following tenders were received for the 
supply of electrically-driven pumps, &c., in connection with 
the sewage scheme :—Mather & Platt. £2,655: Greenwood & 
Batley, £2.404 7s.; Gwynnes, Ltd., £2.381 10s.; W. H. Allen 
& Co., £2.310: Penrose & Co.. £2,291 10s.; Lancashire Dynamo 
Co.. £2.284 5s.: E. Scott & Mountain, £2,224; Electrical Co.. 
£2.157 2s.: Brush Electrical Plant. £2.092 6s.; British Eler- 
tri» Plant Co.. £1,988 10s.: Siemens Bros. (accepted), 
£1,964 9s.; Johnson & Phillips, £1,955 12s. 8d.; F. W. 
Brackett & Co.. £1,917 7s. . 
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NEWCASTLE.—The Lambton Collieries Co. have placed an 
order with Messrs. Johnson & Phillips, Ltd., for stranded 
aluminium cables. 

STAINES.— Tbe Linoleum Manufacturing Co. have placed an 
order with Messrs. Johnson & Phillips, Ltd., for complete tele- 
hone equipment, including оз жо | wiring, &c. 

VICTORIA FALLS ELECTRIC POWER CO.—South Africa 
states that, orders are being placed by the Victoria Falls Power 
Co. for the equipment of their new generating station at 
Johannesburg. 

WEST HAM.—The Electric Lighting and Tramways Com- 
mittee have provisionally accepted the following tenders for 
india-rubber covered wires and cables :—Garnett’s Cable Co., 
for association cable; Plutte, Scheile & Co.. for non-association 
cable; and the India-rubber, Gutta-percha, and Telegraph 
Works Co., Ltd., for high-tension cable. 

WITNEY.--The Electric Supply Company have placed an 
order with Messrs. Johnson & Phillips, Ltd., for the supply of 
a dynamo, 


— 


COMPANIES' MEETINGS AND REPORTS 


CUBA SUBMARINE TELEGRAPH.—The accounts for the 
half-year to June 30th show a profit of £24,975, including 
£6./91 brought forward. ‘The sum of £5,675 has been placed 
to the reserve against loss on investments, and £5,000 added 
to the reserve fund, which now stands at £103,000. The 
directors. recommend a dividend at the rate of 6 per cent. 
per annum, carrying forward £6,499. 


FERRANTI.—The report for the year to June 30th last shows 
à profit on trading of £26,282 8s. 6d., and, after crediting 
discounts and interests and transfer fees, and deducting general 
establishment charges, repairs and renewals, legal expenses, and 
directors’ and trustees’ fees, there remains a balance of £11,944 
Qs. 6d., which has been applied as follows :—Interest on prior 
lien debentures, £19 7s. 8d. ; interest on first mortgage debenture 
stock, £5,000; interest on bank loan, £1,233 15. lld.; amount 
charged in respect of depreciation, £35,600; leaving a balance of 
£2.091 10s. 11d. ‘This sum has been deducted from the balance 
standing at the debit of profit and loss account at June 30th, 
1906, reducing the net debit balance to £5,411 16s. 7d. In view 
of the keen competition in the industry, and the high price of 
raw materials, the results for the year may be regarded as fairly 
satisfactory. The progress made by the various departments 
during the year is encouraging. Further improvements have 
been made in the works, and the general efficiency of the plant 
has been increased. In order to cope with the increasing busi- 
ness, the directors considered that it was necessary to obtain 
further working capital, and in March, 1907, meetings of the 
first mortgage debenture stockholders of the company were held, 
and their consent obtained to the creation of a prior lien charge 
to the «mount of £20,000 on the property of the company. This 
issue has now been dealt with, and the effect of the increased 
working capital should be felt in the results of the current year. 
]n order to assist the development of the business, the first 
mortgage debenture stockholders also agreed that the sinking 
fund on their debentures should not be payable until after 
December 515%, 1908. 

At the meeting on Thursday, Mr. A. W. Tait presided. 
Dealing with the progress made by the company, he stated that 
a new type of meter was being put upon the market, whilst the 
general manager had visited several of the Continental 
countries from which a good demand might be expected in the 
future. In looking at the results for the year, regard should be 
had not only to the price of raw materials, which had been 
higher, but to the excessive competition. This competition was 
due in a large measure to foreign manufacturers, and unless the 
laws of this country were changed, electrical undertakings would 
be forced either to stop business, which would mean a loss to 
British capital, or a combination of the large interests in the 
electrical trade would have to be effected. The latter course 
would put an end to the useless expenditure of maintaining 
independent staffs, and wouid also prevent ruinous competition 
which existed among foreign manufacturers. An amalgamation 
of this kind would have an offensive as well as a defensive 
attitude, for, whilst being in a better position to ward off the 
attacks of foreign manufacturers at home, they would also be 
alle vo start work in protected countries against foreign firms. 
The report was unanimously adopted. 


MONTE VIDEO TELEPHONE CO.—The report for the vear 
ended July 515 shows, after providing for all working expenses 
in Monte Video and London, a net profit of £20,383, as against 
£17,294 for the previous year, while the sum of £2,383 is brought 
forward. After transferring £6,000 to reserve fund and £5,000 


Ф to reserve for renewal of plant, a final dividend of 4 per cent. 


on the ordinary share capital. making 6 per cent. for the year, 
is recommended, leaving £3,081 to be carried forward. The 
report states that there has been a marked increase during the 
year in the number of subscribers and in. revenue. At the 
meeting on Tuesday. the report and accounts were adopted. 
WESTERN TELEGRAPH CO.—The report for the half-vear 
ended June 30th shows revenue amounting to £325,687 6s. 1d., 
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and working expenses £113,886 9s. 7d. After providing £16,000 
for debenture stock interest, and £4,225 14s. 8d. for income 
tax, there remains a balance of £191,575 1s. 10d.; to this is 
added the sum of £8,460 18s. 5d., brought forward from 
December 318% last, making a total of £200,056 05. 3d. A 
quarterly interim dividend, amounting to £31,189 10s. Od., has 
been paid, £85,000 transferred to the General Reserve Fund, 
£5,000 to the Maintenance Ships’ Reserve Fund, £10,000 to the 
Marine Insurance Fund, and £10,000 to the Land and Build- 
ings Depreciation Fund. The directors now recommend the 
declaration of a final dividend of 3s. per share, making with 
the interim dividends a total dividend of 6 per cent. for the 
year, and also the payment of a bonus of 2s. per share, both 
free of income tax, which together vul amount {о 
£51,982 10s. Od., leaving a balance of £6,864 Os. 3d. to be 
carried forward. 


NEW PUBLICATIONS 


Electric Light and Power. By E. E. Brooks and W. H. N. 
James. (London: Methuen & Co.) 4s. 6d. 

Fowler' Mechanical Engineer's Pocket Book, 1908, by William 
H. Fowler. Tenth edition. (Manchester: Scientific Publishing 
Co.). Cloth, 1s. 6d. net.; leather, 2s. 6d. net. 

"Proceedings of the American Institute of Electrical En- 
gincers." September, 1907. {New York: The Institute.) 50c. 


“Tramway Bookkeeping and Accounts Simplified." By Donald 
McColl. (London: Gee & Co.) 2s. 6d. net. 
“ Popular Fallacies.” By A. S. E. Ackermann. (London: 


Cassell and Co., Ltd.) 6s. 

“ Electrical Traction." By Prof. E. Wilson and Е. Lydall. 
Vol. I.: Direct Current. Vol. II.: Alternating Current. 
(London: Edward Arnold.) 15s. each, net. 


Hammersmith-Harlesden Tramways.—The Highways Commit- 
tee of the London County Council report having had under con- 
sideration the question of proceeding with the construction of the 
authorised tramways from Hammersmith Broadway, via Brook 
Green Road, Shepherd's Bush Road, Wood Lane, and Scrubs 
Lane, to the county boundary at Harrow Road, Harlesden. The 
tramways in question, which will be about three route miles in 
length, were authorised by the London County Council (‘Tram- 
ways and improvements) Act, 1903, and it is proposed to con- 
struct them on the overhead trolley system. ‘lhe Асі also 
makes provision for the execution of certain street widenings 
along the route of the tramways, and the acquisition of the 
properties required for these has now reached an advanced stage. 
One-third of the cost of these street widenings, the total of 
which is estimated at £64,200 (both for property and works), 
is being charged to the tramways account. Up to March 515%, 
1907. the amount expended for the street widenings was about 
£14,487, of which amount £4,820 had been charged to the tram- 
ways account, and since that date further expenditure has been 
incurred. In recommending that the tramways be put in hand 
immediately on account of the growth of the district, the Com- 
mittee state that an additional argument for urgency in bringing 
up the matter at- the present time із the fact that arrangements 
have been made for the opening in the early part of 1908 of the 
Franco-British Exhibition on a large area of land in Wood 
Lane, which is on the route of the tramways. Further, the 
neighbourhood of Wood Lane and Scrubs Lane, through wn. 
the tramways will pass, and where the Council has a housing 
estate, is being rapidly developed, and the tramways will, at 
different points along the route, cross or meet other means of 
locomotion, and in connection with these the tramways will be 
of great service. The track-work, cable-laving, &c., will occupy 
some time, but the most urgent part of the scheme is the pro- 
vision of car-shed accommodation. А site in Hammersmith 
Road, near the Broadway, has already been purchased by the 
Council for a car-shed, and it is proposed that for the present 
a portion only of the car-shed shall be built, sufhcient to accom- 
modate about twenty-four cars, for the Hammersmith to Harles- 
den tramways. The total cost of this portion of the car-shed 
is estimated at approximately £7,450, of which about £705 is 
in respect. of temporary work, which will probably have to be 
replaced when the remainder of the car-shed is built. The total 
estimated cost of the construction and equipment of the Ham- ` 
mersmith to Harlesden tramways is as follows :—Track-work, 
including special work and £8,400 for rails, £51,200; overhead 
electrical equipment, £8,000; cables and cable-ducts, £18,000 
rolling stock, £22,500; switchgear, &с., £500; portion of Ham- 
mersmith car-shed, £7,430; total, £107,630. The above figures, 
however, do not contain any provision for a special building in 
which to instal the switchgear, as this will depend upon the 
precise arrangements to be made for obtaining a supply of elec- 
tric nower. As regards rails and cars. special votes have already 
been passed by the Council for these items for the whole of the 
tramway works proposed to be executed during the vear 1907.8, 
so that these items are not included in the estimates below, 
which are as follows :—-Track-work. Фе. (exclusive of rails), 
£42.800; overhead electrical equipment, £8,000; cables and 
cable-ducts, £18.000; switchgear, &c., £500; portion of Ham- 
mersmith car-shed. £7,430. 
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MISCELLANEOUS BUSINESS NOTES 

PRICE OF COPPER.—The price of copper yesterday was 
£55 10s. per ton, (last week, £59 5s. per ton). 

CHANGE OF ADDRESS.—The address of the Electricity De- 
partment of the Cheltenham Corporation on and after Satur- 
day, October 26th. will be Manchester Street, Cheltenham. ‘The 
telphone numbers will be as before, 331 for the ottices, and 106 
for the works. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
On Tuesday, in the Chancery Division, Mr. Justice Parker, 
sitting in the winding-up court, had before him a petition of 
Gent & Co., Ltd., for the winding-up of the Brockie Pell Arc 
Lamp, Ltd. Counsel stated that the matter had stood over at 
the request of the company to enable them to pay their creditors 
20 shillings in the pound. He understood that there was a 
further request for it to stand over for another four weeks on 
the same ground, but counsel intimated that this must be a 
final adjournment. His lordship consented. to the matter stand- 
ing over for a further four weeks, and said there must be some 
finality about the matter now. He would not be disposed to 
grant any further adjournment. 

The Northern Electrical Supply Stores. Ltd., is to be wound 
up voluntarily. Mr. A. Dunbar, 10 Old Jewry Chambers, 
London, E.C., is the liquidator. 

Creditors of the Medical Electro-Thermic Generator Co., Ltd., 
are required to send in particulars of their claims on or before 
November llth, to Н. W. Freshwater, the liquidator, 7 and 8 
Railway Approach, London Bridge, S.E. 

Maunsell Mercier, electrical engineer, 85 Camp Street, Sal- 
ford, Manchester has been adjudicated bankrupt. 

An application for discharge by Alexander McCallum, elec- 
trical engineer, 29 Victoria Street, Darwen, will be heard in 
the County Court House, Blackburn, at 9.50 a.m. on November 
18th. 

Creditors of the I.E.T. Electric Co. are required to send in 
particulars of their claims to Mr. P. F. Huddleston, liquidator, 
72 Finsbury Pavement, London, E.C., by November 30th. It 
should be pointed out that this notice does not in any way .relate 
to the I.T.E. Electric Co. (1907), Ltd. 

Mr. Maunsell, electrical engineer, 85 Camp Street, Salford, 
has been adjudicated bankrupt. 

MESSRS. VERITYS, LTD.—Messrs. Veritvs notify us that 
they have resigned their membership of the National Electrical 
Manufacturers Association. "They desire to state that this step 
will make no difference whatsoever to their attitude to the con- 
tracting trade, whose interests will always be carefully watched 
by them as heretofore. They consider, however, that they will 
be in at least as good position to safeguard those interests acting 
independently as when members of the Association. 


MISCELLANEOUS CITY NOTES 


METALLIC SEAMLESS TUBE CO.—-The net profit for the 
year amounts to £2,309. А dividend of 5 per cent. upon the 
ordinary shares is recommended., 

MONTREAL LIGHT, HEAT & POWER CO.—A dividend of 

4 per cent. on the paid up capital stock (six per cent. per 
annum) has been declared for the quarter ending October 315%. 

ORIENTAL TELEPHONE & ELECTRIC CO.—The follow- 
ing interim dividends have been declared :—3 per cent. on the 
six per cent. cumulative preference shares for the current year, 
less income-tax. and 3 per cent. on the ordinary shares, free of 
income-tax, payable to shareholders registered on October 16th. 


APPOINTMENTS AND PERSONAL NOTES 


An engineer is required for service in the North-West Frontier 
Province of India to superintend the erection and running of 
electric and compressed-air plant for working drills, and to 
take charge of the workshops in connection with tunnel driving 
on the Upper Swat Canal. Applications to the Director General 
of Stores, India Office, Whitehall, London, S.W., by November 
4th. 

Battersea Borough Council received 137 applications for the 
position of shift engineer at à commencing salary of £117 per 
annum. Mr. John Crowthorne Milton, of Northampton, has 
been appointed. 

Mr. J. C. Christie, at present senior electrical engineer at the 
Port Dundas power station of the Glasgow Corporation, has 
been appointed electrical engineer to the Arbroath Corporation. 
in connection with the new electricity works which will shortly 
be put in hand. 

Mr. J. Henry, late instructor in mechanical and electrical 
engineering at the Auckland (N.Z.) Technical College, has been 
appointed chief of the science department at the Dawson City 
(Canada) High School. 

Mr. J. R. Chapman, chief engineer to the Underground 
Electric Railways Co. of London, Ltd.. has been appointed to 
the Board of the Metropolitan District Railway Co. 

Mr. P. Mottram, who has had charge of the meter-testing 
department at the Manchester works of the Westinghouse Com- 
pany, has been transferred to London in connection with a 
contract the firm has obtained for London County Couucil trams. 

Mr. P. T. M’Namara has been appointed chief electrical 


engineer to the Limerick Corporation, at a salary of £160 per 
annum. ‘There were 160 appiicants for the post. 

Mr. R. Whiteley, late of the Underground Electric Railways 
Co., of London. leaves England for South America to-day, 
where he will be engaged in railway construction work. 

The Electric Lighting and Tramways Committee of the West 
Ham Corporation recommend increase of wages to two members 
of the electrica! sales department staff, as follows :—Mr. F. 
Farndon, assistant sales manager, from 50s. to 55s. per week, 
rising to 60s. per week at the end of 12 moaths; Mr. W. T. 
Hellaby, assistant in charge of the arc lamp hiring scheme, from 
20s. to 30s. per week, and two further half-yearly increases of 
5s. per week to 40s. per week. 

The Haslingden Corporation require an electrical engineer. 
Applications, stating salary required (copies of three testi- 
monials) to the Town Clerk by October 29th. 

At the meeting of the Wolverhampton Corporation last week 
the recommendation of the General Purposes Committee that 
the salary of Mr. C. E. С. Shawfield, the City Electrical 
Engineer, be increased from £450 to £525, with a further in- 
crease of £75 per annum at the expiration of twelve months, 
was carried by 21 votes to 19 


NEW COMPANIES 


ACME PATENT FIRE ALARM CO.—Registered with а 
capital of £2,000 in £1 shares to acquire the business of patent 
fire alarm manufacturers, carried on by A. Goldsmith. G. 
Francombe, and F. E. Ryall, at 30 and 32 Albany Street, Kings- 
wood, Bristol, as the Acme Patent Fire Alarm Co., and to 
carry on the business of electrical and mechanical engineers, 
&c. No initial public issue. Registered otħce, Two Mile Hill, 
Kingswood, Bristol. 

WOLFRAM (TUNGSTEN) METAL FILAMENT LAMPS.— 
Registered with a capital of £100,000 in £10 shares (7.500 
“A?” and 2,500 "B"). To adopt an agreement between the 
International Wolfram Gesellschaft, of Budapest. the Deutsche 
Gasglulicht Aktiengesellschaft — (Auergesellschaft), and this 
company, and to carry on the business of manufacturers of and 
dealers in metal filament and other lamps and electrical goods. 
&c. The signatories are : H. Hirst, 71 Queen Victoria Street. 
E.C.: G. R. Fraser, Tower House, Slough; F. Kallman, Berlin 
O., 17 Rotherstrasse 20; R. Gunzburg, 181 Queen's Gate, S.W.: 
D. McLagan, 71, Queen Victoria Street, E.C.; I. Salzman, д1 
Lombard Street, E.C.; F. Samuelson, 46 Queen Victoria Street, 
E.C. (one share each). No initial public issue. The "4 
shares take three-quarters and the “B” shares a quarter of the 
avallable profits. First directors (not less than seven nor more 
than nine) : H. Hirst, J. Fraser. R. Gunzburg, F. Kallman. R. 
Feuer, S. Nathan, and H. R. von Kuh. H. Hirst and J. Fraser 
are nominated by the Robertson Electric Lamps, Ltd., F. Kall- 
man, R. Gunzburg, 5. Nathan, and R. Feuer by the Deutsche 
Gasglulicht Aktiengesellschaft (Auergesellschaft), and H. R. 
von Kuh by the International Wolfram Aktiengesellschafts. 
Registered offices: 31 Copthall Avenue E.C. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS.—A new illustrated catalogue from Arc Lamps. 
Limited, gives particulars of the latest patterns ot 
Davy  ''Sunrae" long flame are lamps, Davy enclosed 
arc lamps, twin arc lamps, and lamps for special pur- 
poses. The flame lamps are made for both alternating and 
continuous currents in 10, 16, 20, 30, and 40 hour sizes, the 
largest of which are only 33 inches in length overall. They are 
suitable for use with white or coloured carbons as desired. 
Single lamps can be run 50, 100, and 200 volts, and they can be 
used up to five in series on 220 to 250 volts. А special inverted 
reflecting tvpe is supplied for drawing offices, and such position 
where shadows are objected to. The ordinary enélosed. lamps 
are particularly recommended for matching colours. The work- 
ing of these lamps, which are entirely without a shunt coil, was 
described in ELECTRICAL ENGINEERING, Vol. I., p. 514. A miria- 
ture form under the lamp as the “Mite” or Baby lamp is also 
listed from 2 to 4-amperes. Other patterns includ a twin ar 
lamp. an inverted reflectors enclosed lamp, special lamps for 
photographic purposes, &c. The list is well arranged and con- 
tains a quantity of useful information as to the management of 
the lamps dealt with. 


Draft Heme Office Regulations.—' These regulations were dis 
cussed at a meeting of the Midland Branch of the National 
Association of Colliery Owners last week in Nottingham. Mr. 
W. Maurice (Hucknall Torkard), who has taken the initiative 
in the matter, wrote that the objection he raised to the proposed 
new rules was that they were merely duplications of the existinz 
rules for mines, which he understood to govern all structures 
in or about a mine. whether they fell under the Factory Acts or @ 
not. He suggested that the attention of the Council of the 
Association be drawn to these proposals in order that formal 
pretest be offered to the authorities if further inquiry proved 
such course to be desirable. The subject was eventually allowed 
to drop without any action being taken. 

The West Ham Corporation have lodged objections to the 
regulations. 
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INSULATION TESTING ON LIVE NETWORKS 


^ VERY autumn the question of testing the insulation of 
networks assumes an aspect of serious importance, and it is 

a regular experience that the heavy rains towards the close of 
the year bring into unpleasant prominence a number of slight 
faults in the mains systems which have passed undetected in the 
summer months. Messrs. Elliott Bros. have therefore sent us a 
timely reminder of the existence of their Groves ‘‘ mains ohm- 


. < 


Fis. 1.—-GeneraL View or ‘‘ MAINS OHMMETER.”’ 


meter," which, although in use in several electricity supply 
works, has still a good field of practical application before it. 
This method of mains testing is one of those in which use 1s 
made of the necessity of earthing the neutral wire of a three- 
wire system through an indicator, to comply with the require- 
ments of the Board of Trade. Many supply-station engineers 
are still content with the connection of a simple ammeter or 
recording ammeter in this position, either with or without a 
resistance in series, assuming erroneously that no reading on 


Fic. 2.—Matns OWMMETER MOUNTED ON SPECIAL PANEL. 


the ammeter is equivalent to sound insulation. As а 
matter of fact, if the ammeter reads zero, it indicates merely 
that one of three following conditions obtains: (1) That the 
insulation is absolutely sound; or (2) that the outers have equal 
insulation resistances; or (3) that the instrument is shunted bv 
a neutral fault. | 

A convenient and accurate method of making а rapid test oi 
the combined insulation resistance of the network is by a method 
indicated by Mr. Alex. Russell (Journal I.E.E., Vol. 30, p. 326). 
It consists of measuring (1) the current C passing to ''earth " 


through the middle wire earth connection, (2) the potential 
between the ‘‘neutral’’ (or middle wire) and earth V, while C 
is flowing, (3) the potential to earth V, when the earth connec- 
tion is momentarily broken. ‘The combined or joint insulation 
of the network in ohms is then given by the formula, 
d Жын г А 

C 


where Æ is the resistance of the ammeter, shunt, and earth 
connection, and may be neglected in networks where the insula- 
tion resistance is high, but must be allowed for where the 
insulation resistance is low, if the actual insulation of the whole 
network is required. 

The Groves ‘‘mains ohmmeter” is designed for the direct 
reading of the insulation resistance of a three-wire network and 
the apparatus connected thereto, without interrupting the supply 
in any way, in accordance with Mr. Russell's method. It con- 
sists of a long scale ammeter and voltmeter mounted together in 
one case, with overlapping pointers. "The instrument is arranged 
with three scales, namely, volts, amperes, and ohms. 

Fig. 1 gives the general appearance of the instrument. It will 
be seen that the loci of the intersections of the two pointers give 
the ohm scale. The mest convenient arrangement of the 
apparatus is to mount the ohmineter together with the necessary 
switches on one small separate panel as shown in Fig. 2. Fig. 3 
shows the general connection of the apparatus. The apparatus 
on the panel is as follows :—(1) Mains ohmmeter. (2) Switch 
to short-circuit shunt of ammeter. (3) Special switch to break 
neutral connection to earth, combined with locking device for 
ammeter pointer (referred to below). (4) Lamp for locking 
device. (5) Small switch for altering range of ammeter. (6) 
“Volt” and locking circuits tumbler switches. (7) Fuses. 
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Fic. 5.—DiAGRAM Or CONNECTIONS. 


A recording ammeter can be placed in the circuit shown by the thick line 
between the right-hand switch and earth. 


A consideration of the formula will show that, as V, and C 
cannot exist at one and the same time, means must be provided 
for fixing the position of the one needle whilst the other detlects. 
‘This is done by an electro-magnet placed inside the instrument, 
which locks the ammeter needle. "This is worked by the special 
switch at right-hand side of panel as shown in Fig. 2, and on 
diagram of connections, Fig. 3. The left-hand switch, which 
normally short-circuits the ammeter shunt, is first opened, which 
enables the ammeter needle to deflect, and then the right-hand 
switch is opened, which first locks the ammeter needle in the 
position it has taken up, and then opens the earth circuit, 
enabling the voltmeter needie to detlect. 

Messrs. Elliott Bros. also send us a description of a leakage 
indicator designed particularly for mining installations. This 
instrument consists of a sensitive pivoted moving coil milli- 
ammeter calibrated with a centre zero and graduated in scale 
divisions. At the bottom of the instrument is a terminal block 
with three insulated ebonite terminals marked “+,” '' —," and 
"earth," and two push buttons. The two buttons are depressed 
and the readings observed, and the corresponding insulation 
resistances are read off from a table supplied with the instru- 
ment. When desired, a relay and bell are added to call possible 
attention to serious leaks. Accurate measurements with these 
instruments can only be made in the case of continuous currents, 
owing to the effect of capacity, but modifications intended to 
show the presence of faults on single- and three-phase alternating- 
current systems without giving an actual measurement are also 
made. 
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Peers, 
NAME, Or 

SHARE. 
ELECTRIC SUPPLY. £ 
Bournemouth & Poole E. 8. Co. Ld. 10 
Do. 317; Cum. Pref... HP 10 


Do. 6% Cum. Second Pref. ASE EEE 10 


Do. 447 Debenture, Red.. Tue 
Bromley (Kent) E.L.& Power Co., X d. 
Do. 41% lst Deb. Red. siirsi Stock 
Brompton & Kensington E. S. Co., Lal. 5 
Do. TH Ont; Bref. iae cocci 5 
Central E. S. Co., Ltd.. 4% Guar. Db.| Stock 
Ch. Cross. W. E. & City E. s. Co..... 5 
Do 4X Cir PEL, irani д 
Do. 42 DoD: ID sca cessanssevsssessis Stock 
Do. ‘City Undertaking,” 4437; Cm. РГ. 5 
Chelsea Electric Supply Co., Ltd. 5 
Do. 684 Del, ТИН, ызба» Stock 
City of той Elec. Lt. Co., Ltd. ... lo 
Do. rOums Peel. aca eireiess 10 
Do. 07 D BE догон Stock 
Do. 4v 2nd. Deb. [Hed ...............| Stock 
Ctv of Dura и K, 1°, Dis. Со,. — 5 
Do. 57 Pref, T 5 
Count y of London Blees. Sup. t Co. Tu. 10 
Do. 6% Onm; Pref. . oem Же» 1o 
Do. Deli fünd sais cas cosascwadconne: Stock 
Do. no 2ud Deb. Red ..............| Stock 
Edmunson s Electricity Corp., Lt... ә 
Do. GY Oui. Pref, узса анара», 5 
Do. 447 Ist Mort. Deb. Red ...... Stock 
Folkestone Elec. Supply Co., Ltd. ... 5 
Do. DX Ohm. PRIM Lsoussecisesaópese 5 
Do, ACIE DOS, Nat снае Stock 
Hove Electric Lighting Co.. Ltd. ... 5 
l. of Wight E. L. & P. Co Db. 1t... | Stock 


Kensington & Knightsbrids re E. L.. Co. a 


Do. 437 Deb. Red . Stock 
Kens. & N't'ng Hill E. L. Cos. Db. Itd.| Stock 
London Electric Supply Corporation 3 

Do. 6% POC езй наты раан hes 5 

Do. Ist Mort. Deb. Rel ......... Stock 
йен йон Flee. Supply Co., Lid. э 

Do. 44% Cum. Pref. .... TT o 

Do. 37 Ist. Mort. Deb. Red... .. Stoe% 

Do. 34; Mort. Deb. Red . . | Stock | 
Midland É Corp. for P. Dist. 1st Wt. D 100 & 500, 
Newcastle & Dist. E. L. Co., £9 paid 10 

Do. 43% Mort. Deb. ней ”............| Stock 
Newcastle-npon-Tyne Elec. baka ta 5 

Do ЕРИ. ——Ó— 5 

Do. 5% Pref. (fully qaid) “КҮРӘ: 5 

Do. 10/- Em. 5. 5 | 
Notting Hill Klec. Ltg.  Co., | Ltd. 10 
Oxford Electric Co., Ltd. ............... 5 

Do. 4% Deb. Red.. Stock 
St. James and Pall Mall E. L. Co. Lad. 5 

Do. 7% Non-Cum. Pref... «йө 5 

Do. 3)» DI Hel. oou proa Stoc: | 
Smithfield Mkt. Elec. Sup. Co., Ltl. 4 | 


Do. 4X Dib. Red. dwsin DUOOR 


South London Elec. Sup. Corp. Ltd. 5 
South Metropolitan E. L. & P. Co.... 1 
Bà. TX ОЧ PIE. сеем 1 
Do. 447 Ist Deb. Red  ...............| Stock 
Urban Elec. Supply Co., Ltd. ........ о 
Do. OF Cum. Pra. уз. заа» 5 
Do. 447 1st Mort. Deb. Red ...... Stock 
Westminster Elec. Sup. Corp., Ltd. 5 
Do, AX Oum. РГӨ; „ир: 5 


ELECTRIC RAILWAYS. 


Baker St. & Waterloo 4% Perp. Deb.| Stock 
Central London ........ .... Ce Stock 
Do. ЧУ Preletred»ouiseen mis HOCK 
DS. ДАЙТЕ AL missi ivt ink, сару vans Stock 
Do. 47 Debentures.......... Stock 
Ch. Cross, Eust. & Hamp. Pp. Db... | stock 
City and Sonth London Cons. ......... Stock 
Do, 42 Berm: Deb, 2.25 ТООК 
Do. 5% Perp. Pref. 1891 Stock 
Do. 5% Perp. Pref. 1895 Stock 
Do... 5X Form: PRIVI. Zenon St ck 
Great Northern & City Pref. ‘А ' 10 


Gt. Northern, Piceadilly & Brompton 10 


Du, 4% Porp, Раб... Stock 
Mersey d CON ds Tick Md Ms dim Stoek 
Do. 3% Perp. Pref. Red...............J Stock 
Metropolitan Cons. ......... Stock 
Do. 34% Prefere FONS atikoa xe Stock 
Do. MASA ' Pref. КОЛЛЕ ГҮ); 
Do. 345 G Жы ында ы Pref. аан. Stock 
Metropolitan District .. &iek (i12) 962] IVER 
Do. 6; ; Perp. Deli, КККК ЛЛУ A OOCR 
Do. ^ Pref. Deb. stock 
Do. ant Pref (57 Stock 
Ass. Est. Pr. Guar, by | . Rs. Co.| stock 


Underground Elec. MR avs Co et 
Loudon 5% Protit Sliv. Sec, Notes Varios 
Whitechapel and Bow 4% Deb. ... Stock 


ELECTRIC TRAMWAYS. 


На. Eleetrie Tramwass, Ltd. ......... 1 
Do: ВИ Pek “оаа 1 
Do. A Dat Bed. оа | Stock 

Birin. & Mid. Trs., Ld. Ist Db. Ral...) Stoek 

British Electric Trae ion Cu., Ltd... 10 
Do. : 3 Un. PCT ire aeneis: 10 
Do. E PEE D а Stocek 
Do. We. 320 Deb. aiii ninnan ВЕНОК 


City of B гип Паш Trs, Ce 78 dun 1"! 5 
City of Birmingham Trs. Co. ҷо. 
ROC и) Wet E AE Шр 


STOCK AND SHARE LIST 


à Risk on 
CEN SIOCK FALL 
Te EXCHANGE | SINCE 
* — Interim. |QuoratTion.| Last 
WEEK. 
1906 1907 
ay 
ѓо 
7 5/-* «aon 
44 Т УАШ 91—10 
6 ПА 91—101 
4) 44 7;* 99—102 
5 2/-* 40—51 
d 447* 95—100 
10 44 5* 75—35 
7 TX dsl 
4 ya | 09—102 
5 УА 88 —41 
4j | 247* | 34-4 
4 4" 96—99 
4h 447% 35—34 
4 Bj-* | 31—44 
H 447* | 102—105 
6 PAg 81—91 
б 67* [101—114 
5 57* | 122—125 
44 44% 97—100 
4 nye 354—4 -1 
5 ny | 44—72 xd 
5 4;* 61—:1 
6 6x* 10—11 
4h 432% | 107—110 
4} " /* | 96—99 
4 1/6* 4—1 
3) 2а 1—1} 
44 447 76—sl 
hh 9/.* im 54 
5 2/6° 44—5§ 
4} 4)7* ?6—99 
9 4/.* 034—7 xd 
44 | 447* 94—97 
10 5/-* 54—91 | 
4 47* 041—107 
4 4; * 97—101 xd| 
N 


44 4y7* | 103—107 
3) | 342“ S7— 92 
4h | 4ic* | 92—98 
5 3/7 d. * 8) --94 
4} | уж | 95—101 
8 hut 601—0} 
8 st a 61— G 
5 уж 5—5 
5 | тайа 5—5 
Th 67 11—12 
T 2ie* | 54—6 
4 4y* | 95-97 
10 5/-* 74—8} 
T 3/0 6—7 =$ 
3| 347%% 86—91 
nil == )—14 
4 4/-* :1—15 
3 x/-* 14—23 
2 ба" j-1 
7 84. * 1—1; = 
m 4); | 99—102 
5 9/0* 10—21 
5 2/6* 12—214 
4} 44%* | 92—95 
12 57%. | 34—93 
4b | 447" 4)—51 -i 
4 47* | 88—93 
4 зу | 60—69 -2 
4 aye 87—59 =} 
4 -— 42—45 -1 
4 к у Ad 102—105 
4 47* | 76—80 
21 эү 45—47 -1 
4 47* | 102—105 
5 5v* | 116—119 
5 5%% | 113—116 
5 5v* |113—110 
4 11,4! 14—1} 
4 4/-* 0—7 
4 4. 76 —80 
nil -— 2—4 
nil m 3—6 
1 àx* | 33—34 -1 
зр | siz* | 80—80 
зі | sive | 5—50 
зр | 535* | 71—76 
nil = (ИЦ 
G 07* 121—12v 
4 ғ 79—53 
nil — 10—20 
3 — 48—58 
5 УАШ 40—51 -2 
4 3% * | 103—106 
5 Гаа 11—19 
5 5749 1—1 
ds 44 91—95 
44 | 447," 04 97 
— — | 13-2 ti 
" n * 4—4) | 
5 ) Or OD 
4} 44; * 75—81 
5 | 2% 11—41 
4 | 47. fi — 0) xå -9 


———<—————-. „„ qee. = € 


DIVIDEND Srock aU 
Рмр. EXCHANGE | &INCE 
* — Interim. | Quoration.| Last 
WEEK, 
Dublin United Trams Co. ............... 18—14 
Do. 67 Pref.. 10 6 6%* | 123—13} 


Hastings & District E. Tr. "Co. wp Stock 


I. of Thanet E, Tr. & L. Co. Cui. Pf... 5 1 — i—1i 
Be. AED, coureurs tente: Stock 4 4%* 66—71 
Lanes. Un. Trs., Pr. Lien Db. ......... Stock 5 ox* 94— 97 
London Street Tramways Co. ............ 4 4/9 2/-* g—4 
London United Trs., Ld., Cm. Pf...... 10 5 b5x* 717—5 
Do. 4% 1st Mort. Deb. Red ......... Stock 4 4%* 82—* 
Manx Electric R. Co., 54% Cin. Pf... 5 5 54% 44—5 
Do. 44% 1st Mort. Deb. Red ...... Stock 4 442% — 99 
Metropolitan Elec. ‘rams, Ltd., ре: 1 nil — 
Do. 5% Cum. Pref. . vis 1 5 6d* | 
ро. 44% Deb. Stk. Red.. Stock 44 447 * 94—07 
National Elec, Construction Co. Ltd. 1 10 2/- li-; 
New General Tr. Co., 67 Cin, Pf...... 5 nil: — H 
North Metropolitan Trams Co.......... £4 10s, 1/- U-* 1 
Do. ЗУ Mort. Deb. oer 100 3j 817;* 90—93 
Potteries Electric Tiaction Co. Ltd. 1 4 ggd” fe—Ve 
Do, +67 Gui. Eron usse ons 1 5 5%* iy 
Do. "mo Deb. Redd ...,. ИСРА BUOBK 5 447° — 8 
Provincial Таш: ws Qg Ltd. . меоя 10 3 EET 4§—5} 
Do, VEO, ERI E AERE 10 6 ox" ГЕ 11 
ihe Met. Elec. Trams & L up o. Lil. 
er Pf. (fully paid)... "M 1 — 624.* 11 
d 7 Deb, Red.. ..| Stock — 47" 4 
Sunderlagd Dst. E. Trs.lst Mt. Db. Ra. 100 5 529 м — 55 
Yorkshire (West Riding) Elec. Trams nil — 1—1 
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SUMMARY 


Tug Session of the Institution of Electrie Engineers 
will commence in London on Thursday, November 
lth. Particulars of the proceedings are given in 
another column, together with the dates of fortheom- 
ing meetings of the Local Sections. (Page 671.) 

Tne Engineering Standards Committee have issued 
a standard specification for motor meters for electric 
supply consumers. This has been done with a view 
to protecting both the purchaser and the manufacturer, 
so that if in the case of a meter reading incorrectly, it 
were returned, with the seals intact to the manufac- 
turer, the latter would be responsible for the proper 
working of the meter. A new departure is to fix a limit 
of inaccuracy at loads under one-tenth full load for all 
sizes. The Committee have defined very minutely the 
construction of the instrument with regard to the pre- 
vention of dust getting into the works, improper ad- 
justments, or the interference of the purchaser with 
the mechanism, also defects in construction and work- 
manship. They have defined a dust-proof ease, and 
have also given particular attention to the method of 
sealing, and they have fixed a time limit of three years 
during which the manufacturer is liable for any defects 
In meters whose scals are intact. (Page 671.) 

A SERIOUS accident, in which three lives were lost, 
occurred on Saturday morning on the Metropolitan 
Railway, when a train standing in West Hampstead 
Station was run into, in the fog. bv a train behind. 
The evidenee at the Board of Trade inquiry opened by 
MAJOR PRINGLE on Monday goes to show that a serious 
irregularity occurred in the signalling, whereby the 
driver of the seecnd train was wrongly given the 
signal to proceed into the station. W hether this was 
due to the fault of signalinan. or the failure of the 
locking devices remains to be seen. (Pages 672 and 
685.) 

Mr. E. J. Fox, of Messrs. Willans & Robinson, criti- 
cises Mr. LEONARD ANDREWS’ figures, which we pub- 
lished last week, with regard to the comparative running 
costs of gas engines and steam turbines for central 
stations. He points out that the capital cost, taken 
fcr steam. turbines is too high; he complains that Mr. 
ANDREWS’ estimates of the expenditure on labour and 
repairs unduly favour the gas engine, and puts interest 
and depreciation at 15 per cent. ‚ instead of 10 per cent. 

- Another correspondent raises the question of evolving 
a more suitable portable battery for mains testing than 
those at present on the market, and we invite corre- 
spondence on this subject. We suggest that an ideal 
battery for this purpose would be a set of secondary 
cells. with a viscous or pasty electrolvte.— Another 
letter calls nttention to the divergent views of income- 
tax autherities with regard to the allowance for depre- 
ciation in electrical undertakings. (Page 673.) 

a 


668 ELECTRICAL ENGINEERING . 


Ocr. 31, 1907. 


A NEW railway signalling system, in which the 
signals ure repeated in the driver's cab, has been put 
into experimental operation on the Wirral Railway. 
(Page 674.) 

THE Incorporated Municipal Electrical Association 
has sent in to the Home Office its objections to the 
new draft regulations relating to the use of electricity 
in factories and workshops. Under the present Fac- 
tory Act, generating stations come under this category, 
but as they are also subject to the regulations of the 
Board of Trade, the Association asks that the new regu- 
lations shall not apply to undertakers under the Elec- 
tric Lighting Acts. A number of other general objec- 
tions are raised, and the draft regulations are then 
critically examined clause by clause, and a long series 
of amendments are proposed. (Page 675.) 

IN the notes on ELECTROCHEMISTRY Of October 3rd, 
we noticed a paper by F. NavrLEn, in which he tried to 
show that the super-tension of an eleetrode was simply 
produced by local heating. Erien MULLER now replies 
and brings forth materiai by which he tries to prove 
that super-tension is due to the pressure at which gas 
is given off at the electrode. A meeting of the Fara- 
Jay Society was held on Tuesday, 29th, when four 
papers were read. Mr. N. T. M. WiLswonE read a 
short note upon a series-parallel lamp resistance. Dr. 
BERTRAM STEELE gave a preliminary note upon some 
work he is carrying out upon the electrolysis of salt 
solutions in liquefied. sulphur dioxide at low tempera- 
ture. Messrs. WrsToN & ELLis read a paper upon the 
action of aluminium powder on silica and boric anhy- 
dride. They show that it is possible to obtain boron 
and silicon by this means, but find great trouble in 
separating the metalloids from the aluminium oxide. 
Dr. Е. M. Perkin and Mr. L. Prarr contributed a 
paper upon the reduction of metallic oxides with cal- 
cium hydride. (Page 676.) 

SoME details of the latest forms of '' Megger’’ and 
'" Bridge Megger '' are given in a short article on page 
677. 

MR. ASPINALL PaRR’S inaugural address to the Leeds 
Local Section of the Institution of electrical Engineers 
dealt principally with the education of electrical 
engineers, and appealed to station engineers and manu- 
facturers to айога special facilities to young men for 
gaining experience at their work after a college train- 
ing. (Page 678.) . 

Tue YonksmmE ErkcTRIC Power Co. are at present 
experiencing almost a boom in the demand for electric 
power supply. After eighteen months, during which for 
various reasons the Yorkshire factory owners fought shy 
of electrical driving, a marked change has occurred, not 
only in the attitude of the manufacturers, but in that 
of the various Local Authorities throughout the county. 
A résumé of recent developments in the company’s area 
is given, together with interesting curves showing the 
growth of the load on the power station since the com- 
mencement. Standard equipments for sub-stat'ons 
are described in detail, as also the regulation consumers' 
equipment. Finally, a number of typical power con- 
sumers' installations are deseribed. (Page 679.) 


IN our issue of September 28th we gave an account 
of the change over from the old to the new 
Gerrard. (London) telephone exehange. This week 


?) 


we publish a detailed illustrated description of 
the new exchange. A feature of the switch- 


room is that, while the subseribers’ lines are multi- 
pled over every six panels of the junction sections of 
the switchboard, they are only multipled over every 
nine panels of the subscribers’ sections. The switch- 
board is made up of cight-panel sections, each equipped 
for three operators’ positions. One hundred and three 
subscribers’ positions and forty-one junction positions 
are already equipped, dealing with 7.840 subscribers’ 
lines, and 1,101 in-coming junction lines. Four-party 


line ringing keys have been fitted on the subscribers’ 
positions. A plugging-up circuit of new design is used, 
capable of dealing with any kind of fault. In the 
apparatus room, the cables are brought to the vertical 
side of the main frame, on which side are the fuses. 
lightning-arresters, and heat-colls. (Page 687.) 

A sPECIAL form of overhead revolving five ton jib 
сгапе has receutly been installed at a shipbuilding yard 
at Birkenhead. A special feature is the placing of the 
driver's cage at the end of the jib, almost directly 
over the loud. (Page 691.) 

Tie experimental display of street lighting by cen- 
trally hung fame аге lainps in part of Cannon Street 
by the Charing Cross, West End, and City Electricity 
Supply Co., Ltd., has now. been commenced. (Page 
693.) 

AT an inquest held last week in connection with 
the Sowerby Bridge Tramway disaster, when five people 
were killed and many injured, by the running back 
downhill of a car belonging to the Halifax Corporation, 
it was explained how the brakes of the ear failed to 
stop its downward course, and how the presence cf 
different kinds of controllers on one car were mislead- 
ing to the driver. (Page 694.) 

A FORM of lowering gear for centrally suspended are 
lamps is described. (Page 604.) 

UNDER ELECTRICAL SciENCE, British and American, 
will be found a note on an application of the electro- 
magnetic theory to rctatorv polarisation, and a note 
on a method of measurement of electrolytic resistance 
without using electrodes. In the Papers abstracted in 
the Continental section, PECHEUX records some experi- 
mental results regarding the thermo-eleetrie properties 
oft nickel, W. уох UraaNIN describes a reliable hole in- 
terruptor, and (т. MELANDER formulates a new elec- 
tronic theory of frictional electrifieation. (Page 695.) 

AMONG the new patents published last Thursday 
by the Patent Office is a specification by the BRITISH 
Tnowsox-HovsroN Co., dealing with the method of 
manufacture of refractory conductors for filaments for 
electric lamps, and also one for the manufacture of 
electrodes for are lamps of the magnetite principle. 
Franz Кїлїк is the author of a specification ot an 
unproved switch arrangement for vehicles driven by 
continuous current. A patent taken out by Messrs. 
Н. Ricnarpson & C. Г. Cooke deals with liquid con- 
trollers, which have specially constructed dippers, and 
a water level device, so that when the water falls 
below correct level the rocking arm of the controller 
is automaticnily locked and put out of action. R. 
Braun describes an electro-magnetic brake. CHARTERIS 
& JONES have patented a fuse which automatically in- 
serts a new fuse wire in place when the preceding one is 
destroyed. Н. HADDEN an a.c. electricity meter, and the 
ALLGEMEINE ELEKTRICITATS-GES, ап а.с. motor of the 
commutator type which has а series characteristic 
at starting, but can be given a shunt characteristie 
after it has run up to speed. Among those patents 
which expire during the current week, is one bv 
ALEXANDER Munurkap, which deals with a syphon re- 
corder, and one by H. R. Kerrnney for rail bonds. 
(Page 695.) 

THe Report of Col. DnvirT, of the Board of Trade, on 
the Bradford tramway aecident, to which we referred 
brieflv in à note last week, has now been issued. The 
accident is attributed to the breakage of the leading 
axle when rounding a curve at an excessive speed 
caused by the slipper-brake not having been fully applied 
before the car gained speed down a steep hill preced- 
ing the eurve in question. Some comments are made 
as to the design of the axle which broke. (Page 702.1 

Locau Notes, Particulars of Tenders Invited. Re- 
ceived, and Accepted, Prospective Business. and other 
Notes, Companies’ Meetings and Reports. Appoint- 
ments and Personal Notes, &e., will be found on pages 
607—701. 
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Wk have this week to record the details of an acci- 
lent, unfortunately attended by fatal results, which 
oecurred during the fog on Saturday morning at West 
Hampstead Station on the Metropolitan Railway, and 
we publish also particulars of two recent tramway 
disasters in which lives were lost at Bradford and 
Halitax respectively. The circumstances of the acci- 
dent on the Metropolitan Railway (which, it should be 
pointed out, is the first instance of the loss of pas 
sengers' lives on that line), are fully given in an article 
on another page, together with some particulars of the 
signalling system, and we are also able to publish a 
special report of the Board of Trade inquiry opened 
by Magor PRINGLE on Monday. The points under inves- 
ligation turn principally upon the possibility of an 
irregularity in the electrical locking-gear, either 
through interf?rence or otherwise. The evidence goes 
to show that the driver of the on-coming train received 
the signal to proceed, which, if the signalling apparatus 
was in proper order, should have been physically im- 
p ssible as long as the block in front was occupied. 
Whether this was due to the fault of the signalman 
or some failure in the electrical locking-gear is a ques- 
tion which it remains to Major PRINGLE to settle. The 
matter is a serious one to electrical engineers who 
have specialised in the subject of railway signalling, 
for the particular system known as the Spagnoletti 
lock and block has been m use for some twenty years, 
and the excellent record of the Metropolitan Railway 
may perhaps be fairly attributed to the security of 
this absolute block system. Of course, it might be 
argued that there has recently been a change in the 
conditions, since the trains now run at much shorter 
headway, but in this particular branch of the Metro- 
politan Railway system the number of trains per hour 
has not been increased to such an extent as to make 
this objection apply, and, moreover, we do not see that 
a diminution of the interval between the trains should 
make any difference to the working of this block 
system. In fact, it should rather make it still less 
likely for the signalman to deviate from the mechani- 
cal routine of his duties and tamper with the appara. 


tus. 
———— ————— 


THE serious accident on the Halifax Tramways on 
October 15th was somewhat unusual in several of the 
accompanying circumstances, although it comes into 
the general category of runaway cars down steep gra- 
dients. The main facts as brought out by the coroner's 
inquiry dre that the car was ascending a long bank on 
which the rails were wet and greasy, and that on a 
curve where the gradient is 1 in 10 the wheels began to 
slip and the driver applied sand. Directly afterwards 
the current went off, apparently from the circuit 
breaker at the station opening, and the car began to 
run back. Whatever the driver did failed to stop it, 
and it continued to travel backwards for about 800 
vards, always with falling gradients, finally derailing 
and running sideways into a building. The body of the 
car was very completely wrecked by the shock, the 
frame uprights all breaking off at about the lower edge 
of the windows. The gradients over which the ear ran 
back varied, according to the Borough Surveyor's state- 
1116116. from lin 10 to 1 in 43°76. The total fall was 
nbout 165 feet, or an average of 1 in 14:5, with the 
steepest part first. The final speed of an unchecked 


car on this gradient would be over sixty miles per hour. 
The car was a four-wheel, double-deck vehicle, weigh- 
ing probably about nine tons unloaded, carrying on 
this occasion thirty-two passengers, who, with the driver 
and conductor, may have weighed a little over two 
tons. The braking equipment included the rheostatic 
brake, wheel brakes, and wooden slipper mechanical 
track brake. There are sanding pedals at both ends 
of the car, and the conductor is instructed to sand the 
rails if & car runs back. The Halifax tramway system 
is well known as one of the most difficult in the country 
by reason of its long and severe gradients, the safe 
working of which has been the constant study of Mr. F. 
SPENCER, the General Manager. As the driver had been 
in the tramway service for about eight years, the man 
must have been thoroughly familiar with his duties, 
and the precautions necessary in working such routes, 
of which the prompt checking of run-backs is one of 
the most elementary. The first established cause of 
the disaster was the failure of the power supply. Ав 
the car was on a curve, and climbing a gradicnt of 1 in 
10, with greasy rails, it is probable that the station 
circuit breaker came out in consequence of the exces- 
sive current required by the car motors, but neces- 
sary data for judgment as to this have not been made 
public. The running back of the car should have been 
checked by the electric ''run-baek preventer,” which 
short-circuits the motors in forward connection. The 
driver's statement is that he failed to use this, as he 
mistook the type of controller. and never got the handle 
to the right notch. It was officially stated that on 
examining the саг after the accident, a fused connec- 
tion was found in one of the controllers, which had the 
effect of disconnecting one motor from the run-back 
position, so that at best only one could have been used 
for the purpose, which certainly would not have held 
the car. The driver says he put on the wheel brake 
and skidded the wheels, released them, tried the elec- 
tric and slipper brakes, and also tried the motors with 
trolley connection, with no effect. The wheels were 
found locked by the brakes after the smash. He and 
the conductor both stuck to their posts until the car 
overturned,when the conductor was instantly killed, so 
that his evidence as to brakes and sanding from the 
rear is not available; but from other sources it appears 
that he was collecting fares on top when the car com- 
menced to run back. The failure of the electric run- 
back preventer, whether due to the driver's mistaken 
action or to the electric fault discovered, is sufficient 
to explain the runaway when the admittedly greasy 
state of the rails is considered. Оп the starting gradient 
the ear gained over two miles per hour per second, and 
in SIX or seven seconds would have a speed of from 
twelve to fifteen miles per hour, at which it would 
be beyond the control of any wheel or eleetrie brakes, 
in the conditions stated. It is by no means certain, 
however, that a full application of the wooden slipper 
brakes would not have brought the ear to a stop, or at 
least to a safe speed, for the coefficient of friction of 
the wooden blocks is much greater than that of iron, 
and is less affected by the greasiness of the rail. Sand 
from the rear would also have helped. Run-back acci- 
dents are rare, although run-backs are not infrequent 
on steep lines. The best arrangement of electrical 
run-back preventer is that which short-circuits the 
motors with forward connections when the controller 
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handle is in the ‘‘off’’ position, where the driver natur- 
ally puts it immediately the power supply fails, and 
before he uses any other brake. The slipper or track 
brake should be the first one applied, whether the run- 
back acts or not, and the most rapid action is essential. 
Whilst the manually applied slipper is excellent for its 
usual purpose, the time spent in getting it on seriously 
reduces its value for run-back use, and it is a question 
whether a power slipper brake, capable of instant ap 
plication, is not necessary. The control of the rear 
sandboxes by the motormun, or at least compulsory 
presence of the conductor on the rear platform when 
climbing, is also necessary. The first few 


seconds are always the fateful time in run- 
aways, and every preventive method adopted 
should utilise the motorman’s instinctive actions, 


leaving him no room for hesitation. In this case 
the evidence is that the two controllers on the wrecked 
car had different positions for the run-back prevention, 
and that there is a third in use on the Halifax cars with 
the same type of controller. It is not surprising that 
the coroner’s jury criticised such an arrangement, which 
has doubtless arisen out of alterations in progress to 
improve the existing equipment. The remarkable free- 
dom of the Halifax Tramways from serious accidents, 
in spite of the unfavourable physical conditions, speaks 
highly for the care exercised by the management and the 
character of the staff, and it would be cruel and rash to 
condemn either on account of a single failure, however, 


regrettable the results. 
————J]9———— 


THE report of Lieut.-Col. DnviTT upon the accident 
at Bradford on July 31st last is now published. It 
expresses the opinion that the driver did not make a 
full applieation of the mechanical slipper brake, but 
tried to use the hand brake during the runaway. In 
this case an axle broke either before or during the run- 
away, but this would have left the slipper brake fully 
effective. There is ample reason to say that the 
mechanical slipper brake is the best, if not the only re- 
liable brake for working gradients, but the manual 
pattern has the drawbacks of requiring somewhat severe 
exertion from the driver, which he may shirk, and of 
taking & few seconds to apply, which may be the all- 
important seconds. So that the instantaneous applica- 
tion of such a brake by power (other than electric) seems 
to be what is wanted to prevent runaways, both back- 
wards and forwards. 

— 


Тиз week we publish the Engineering Standards 
Committee's specification for electricity meters, which 
has been drawn up by a committee of gentlemen repre- 
senting all branches of the electrical industries. The 
specifieation is confined to meters of the motor type, 
and has been made after very searching inquiries from 
station engineers, manufacturers, and purchasers, with 
the object of defining what seem to be the most neces- 
sary points for the eflicient working of the meter, and 
at the same time to protect both the manufacturer 
aud purchaser, so that in case of any inaccuracy of 
reading or of mechanical defects, the purchaser can 
return the meter to the manufacturer. A protective 
scaling method has been adopted, which will effectually 
prevent any interference with the internal arrangements 
of either meter or connection box. The committee 
have decided upon a term of three years, as being a 
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fair period of trial of the meter, which if found faulty 
during that time may be returned to the manufacturer, 
who shall make good any defects at his own expense; 
and it is also specified that if the meter shall be regis- 
tering with an error in excess of certain limits, and 
shall not have been ill-used, or had the seals broken, 
the manufacturer shall have it correctly adjusted. 
They also make provision for disputes between pur- 
chaser and manufacturer. If the meter is intended for 
& public electric supply system in Great Britain or 
Ireland, the dispute shall be adjudged by an indepen- 
dent person, who is to be an inspector appointed under 
the Electric Lighting Acts, and if not intended for a 
public supply company, the independent authority shall 
be some competent person mutually appointed by the 
parties, or the National Physical Laboratory. The 
Committee also define what shall be considered a 
standard of accuracy of the meter, and the limits 
within which a meter may err, and yet be considered 
to be correct. Down to one-tenth full load, the error is 
not to exceed 21 per cent. From one-tenth to one-twenti- 
eth full load, the percentage error must not exceed the 
figure which is obtained by dividing by four the deno- 
minator of the fraction, expressing the proportion the 
load bears to the full load, i.e., at one-twentieth full 
load the accuracy must be within 5 per cent., and, 
at one-sixteenth full load the meter must be cor 
rect within 4 per cent. The L.C.C. standard of accu- 
racy employed at their testing laboratories, is that a 
3.ampere meter at one-tenth of the full load, or above 
this point, shall not exceed + or —31 per cent., but in 
the case of larger meters the same accuracy of 24 per 


cent. is specified as in the case of the new standards. 
—————— f —— ———— 


Tur development of the electric power supply busi- 
ness in this country appears to be proceeding slowly but 
surely. In another column we give a description of the 
progress made during the past two years by the York- 
shire Electric Power Co., whose area in every way is 
most favourably cireumstanced for the enterprise under 
consideration. It would seem that the principal dith- 
culty met with has been the conservatism and petty 
prejudices of the Yorkshire mill-owners, a fact which. 
compared to the enterprise of the north-east coast 
manufacturers, for example, does not redound to the 
credit of the textile industry. * In marked contrast to 
the attitude of the textile trade, the local collieries and 
engineering trades have displayed an alertness and 
enterprise in the adoption of this latest aid to economy 
which is most gratifying to everybody concerned. 
Another most pleasing feature of the situation is that 
the Local Authorities, who until recently have ex- 
hibited an indifferent or hostile feeling towards the com- 
pany, have now swung completely round and seem 
ready to appreciate the publie benefits of a cheap elec- 
tricity supply available for power or lighting. Still 
another matter for congratulation is that the Board of 
Trade has recently sanctioned the use of overhead lines 
for both high and low-pressure distribution in this dis- 
trict, subject, of course, to special regulations depend- 
Inv upon the merits of each proposed route; and the 
company’s engineers have not been slow to make good 
use of this privilege. All the same, there is no doubt 
that the company has had a large amount of pioneer- 
ing work to do, much stony ground had to be ploughed, 
and we trust that the present little boom is but the 
beginning of a large and well-deserved prosperity. 
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ARRANGEMENTS FOR THE WEEK 


FRIDAY, NOVEMBER Ist. 
Institution of Mechanical Engineers. 


8 p.m. Extra meeting, when the discussion on Prof. Ber- 
tram Hopkinson's paper, “The Indicated Power and 
Mechanical Efficiency of the Gas Engine," will be 
resunied. 


TUESDAY, NOVEMBER Sth. 
Institution of Civil Engineers. 

8 pm. First ordinary meeting. The President, Sir Wil- 
liam Matthews, K.C.M.G., will deliver his address, and 
afterwards present the medals and prizes awarded by 
the Council. There will be a reception by the Presi- 
dent in the Library, after the meeting. 

Institution of Electrical. Engineers : Manchester Students’ 
Section. 
Supper and Smoking Concert. 


¥RIDAY, NOVEMBER 8th. 
Physical Society. 


8 p.m. Ordinary meeting. 


SATURDAY, NOVEMBER Oth. 
Institution of Electrical. Engineers: Students’ Section. 
10 a.m. Visit to the Bow Works ot the North London 
Railway. Those wishing to attend should send in their 


names to the Hon. Sec, Mr. W. .B. Thompson, 
"Ewhurst," Hendon, N.W. 


— — 


INSTITUTION OF ELECTRICAL ENGINEERS 


HE 1907-1908 session of the Institution of Elec- 

trical Engineers commences on November 14th, 
when the premiums awarded for Papers read or pub- 
i shed during the past session will be presented by Dr. 
R. T. Glazebrook, F.R.S., the retiring President. At 
the same date the Right Hon. Lord Kelvin, having 
been elected President for the third time at the Annual 
General Meeting last May, will assume оћсе as 
President. The Council greatly regrets, however, to 
announce that, owing to his unavoidable absence from 
town during the autumn, Lord Kelvin will not be able 
to preside at the opening meeting of the session on 
November 14th, which, after presentation of the pre- 
miums, will be devoted to the reading and discussion 
of & Paper by Mr. Alexander Russell on ‘‘ The Dielec- 
trie Strength of Insulating Materials and the Grading 
of Cables.” 

It has been decided to hold the annual dinner this 
session in the spring of next year. 

The dates of the London meetings have been fixed as 
follows :—November 14th and 28th; December 5th and 
19th; January 9th and 23rd; February 6th and 20th; 
Mareh 5th and 19th; April 9nd and 30th; May 14th 
and 28th. The last date is the Annual General Meeting. 
All the meetings, with the exception of those in May, 
will be held as usual at the Institution of Civil En- 
gineers, Great George Street, Westminster. 

Local section meetings have been arranged as 
under :— 


Birmingham: At the Universitv.—November 20th: December 
11th; January 15th; February 12th; April 8th; May 6th. 

Dublin: At the Royal College of Seience.— November 14th; 
December 12th; January 9th; February 13th; March 12th; 
April 9th; May 14th. 

Glasgow: At 207 Bath Street.—November 12th; December 
10th; .January 14th; February 11th; March 10th; April 14th; 
May 12th. 

Leeds: At the University.—November 25th ; December 19th; 
January 13th: February 17th: March 19th; April 9th. The 
meetings on November 95th and February 17th will be held in 
the Sheffield University. 

Manchester: At the University.—November 12th and 26th: 
December 10th: January 7th and 21st; February 4th and 18th; 
March 3rd, 17th, and 515; April 14th. 

Newucastle-on-Tyne: At the Armstrong College of Science.— 
November 18th; December 9th; January 15th; February 3rd 
4nd 24th; March 16th. 
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STANDARDS FOR ELECTRICITY METERS 


Standards Committee has 

Standard specification for 
Consumers’ Electric Supply Meters; Motor Types 
for Continuous and Single-Phase Circuits.” This speci- 
fcation is the work of a sub-committee on electrical 
plant accessories, constituted as follows :— 


HE Engineering 
issued its British 


C. H. Wordingham n L. J. Steele (representing 
the Admiralty), Colonel H. C. L. Holden, RA. (represent- 
ing the War Оњсе), A. P. Trotter (representing the Board of 
Trade), G. Scott Ram (representing the Home Otice), А. H. 
Preece (representing the Crown Agents for the Colonies), Dr. 
R. T. Glazebrook (representing the National Physical Labora- 
tory), T. P. Wilmshurst (Borough Electrical Engineer, Derby, 
nominated by the Incorporated Municipal Electrical Associa- 
tion), F. H. Nalder RE Bros. & Thompson), C. S. North- 
cote (nominated by the National Electric Contractors’ Associa- 
tion), Colonel R. E. B. Crompton, C.B., W. A. Chamen (South 
Wales Electrical Power Distribution Co., Ltd.), G. B. Elphin- 
stone (Messrs. Elliott Bros. & Co), 5. Evershed (Messrs. 
Evershed & Vignoles) J. 5. Highfield (Metropolitan Electric 
Supply Co., Ltd.), Thomas L. Miller, H. W. Miller (Kensing- 
ton and Knightsbridge Electric Lighting Co., Ltd.), W. H. 
Patchell, J. Rennie (Board of Trade), J. H. Rider (London 
County Council Tramways), Prof. A. Schwartz (Victoria Um- 
versity, Manchester), J. F. C. Snell, C. P. Sparks (County 
of London Electric Supply Co., Ltd.), Lester Taylor (Liver- 
pool, London & Globe Insurance Co.), Leslie 5. Robertson 
(Secretary), C. le Maistre (Electrical Assistant Secretary). 


The report commences by defining that the meter 
be of sound manufacture and mechanism, so that all 
mechanical, electrical, and magnetic adjustments may 
be permanent and magnetic adjustments must not be 
easily affected by external magnetic fields. 

The standard meters are to be of the following capa- 
cities in amperes: 3, 9, 10, 25, 50, 70, 100, and are 
to be contained in dust-tight metal cases to protect 
the works from mechanical injury, and these cases 
must be sealed in such a manner that access cannot be 
obtained to the working parts of the meter without 
breaking the seals. The case is required to have a 
glass window in the face, to enable the revolutions of 
the motor spindle to be easily observed and counted, 
and to give a clear view of the dials, which shall show 
the total consumption directly in units, by means of 
index hands travelling round a circular dial, on which 
divisions are marked to indicate units, tens of units, 
&c., or by means of counter wheels, on which digits are 
marked to indicate units, tens of units, &e., provided 
that only one digit on each counter wheel shall be 
visible at one tine. The fastest moving index hand 
or counter wheel must indicate one unit per division, 
and a convenient testing index must be provided also, 
which is quite distinct in appearance from the ordinary 
dials, and shall be sufficient to indicate the total quan- 
tity of current passing through the meter at its full 
load for 999 hours. 

The rotor must not exceed the speed of 150 revolu- 
tions per minute, and the correct direction of rotation 
shall be clearly shown. The circuits of the meter are 
to be made so that full load current and the marked 
pressure may be carried continuously by the meter 
without changing its accuracy. and the total loss of 
power in the main circuit of the meter shall not exceed 
15 watts at the main terminals at full load, and the 
loss im pressure in the main circuit shall not exceed 
9 volts. The pressure circuit shall be made so that the 
total power spent on it shall not be more than 4 watts 
for each hundred volts pressure, and it shall be con- 
nected to the supply side of the main eireuit. A means 
of disconnecting this circuit is to be provided in the 
terminal compartment, which compartment is to have 
a separate cover. The terminals of the pressure cir- 
cuit shall be equal to taking a conductor 44 inch dia- 
meter, and the cover shall be arranged for, sealing by 
the purehaser or his representative, after the meter 
has been fixed on the consumer's premises, 

The meter must be insulated, so that all the electrical 
circuits will stand a pressure test of 1,000-1,500 volts, 
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between them aud the case for one minute, and the 
resistance shall not be less than five megohms. 

The meter must be capable of running on a niinimum 
current equal to the one-hundredth part of its capacity, 
and shall start running and continue on this current, 
when it is not less than one-tenth of an ampere. The 
meter must be able to stand an overloud of 25 per 
cent. for one hour without impairing its working or 
accuracy, or & passage of a current in the main circuit, 
of 30 times the ordinary capacity, for a period of half a 
second, and must be able to stand a 10 per cent. pres- 
sure variation or a 5 per cent. frequency variation in 
alternating circuits, which shall not cause an error of 
more than 1 per cent. 

The manufacturer shall seal the case in one or more 
places, before the meter is delivered to the purchaser, 
and, if these seals be broken or removed at any time 
after delivery, the manufacturer shall not be liable 
under this specification, as regards the accuracy of the 
meter. Any meter representing a tvpe approved and 
sealed under the Electric Lighting Acts shall be similar 
in all respects to the sealed pattern of that type de- 
posited at the Board of Trade Electrical Standards 
Laboratory, and the purchaser may require a specimen 
meter to be submitted to an inspector for examination. 


BOARD OF TRADE INQUIRY INTO THE HAMPSTEAD ACCIDENT 


HE Board of Trade inquiry into the accident at 

West Hampstead Station of the Metropolitan 
Railway, by which three lives were lost on Saturday 
morning, Was opened by Major Pringle at the oftices of 
the Board of Trade on Monday morning. An account 
of the accident, with some notes on the conditions of 
working obtaining at-the time, is given on Page 685. 

Before the hearing of evidence, Mr. G. R. ASKWITH, assistant 
secretary in charge of the railway department of the Board of 
Trade, expressed the regret of the Board of Trade and of Mr. 
Lloyd-George at the accident, and after alluding to the decision 
of the Board to hold the inquiry in public, pointed out that 
from the time the Metropolitan Railway had started work some 
three thousand million passengers had been carried without any 
collision or fatal accident. ` 

The first. witness to be called was J. W. ВвїхЕ, signalman at 
Finchley Road, the next station to West Hampstead on the 
Baker Street side, who referred to three telephone conversations 
with West Hampstead regarding the position of trains, the last 
of which was cut short by the intimation that a smash had 
taken place. In reply to the Inspector. witness stated that he 
had known of no failure in the lock and block system during 
the last four or five years, except on one occasion, when the 
permanent way men were at work upon the line. The evidence 
of A. BocGars, signalman at Kilburn, the next station bevond 
West Hampstead, was also taken with regard to the denseness 
of the fog, which he said prevented him seeing the tail light 
more than about fifteen yards away. 

W. J. Horris, signalman at West Hampstead, was then called, 
and stated that he had served eighteen vears, and had been 
at West Hampstead since 1895. He had been late coming on 
duty that morning, as he had not arrived until 6.45 instead of 
6.0. When he arrived the fogmen were out. Questioned as to 
ponen failures in the signal gear at his box, he said that the 
ast failing was some months ago, when the disc instrument had 
failed to drop to ''clear" when it should have done so, and 
had dropped to ‘clear’? when it should not. Continuing, wit- 
ness said that before the Willesden train arrived he went to 
his box and heard what he thought was his train coming bv 
the box, and booked its time. He did not now know what 
train that was; it might have been a Great Central. He stated 
that he then turned round and saw both discs showing line 
clear, and put his signals back again, when he ought not to have 
done so. He supposed that he must have put the starting 
signal to danger too quickly before the train left the station. 
and thus keot the train back in the station. The only way he 
could account for the disc on the starting signal showing “line 
clear? when he turned round was that the locking had failed. 
He had had to send for the station foreman within the last six 
months owing fo a failure of the signals. He admitted that Һе 
had not always carried out the instructions to enter all the 
details of breakdowns in the train report. At the time of the 
accident. he thoncht that. the Willesden train had gone out of 
the station because the down signal dise showed “line clear” 
instead of “train on line.” On one occasion the treadle had 
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The manufacturer will be liable to make good any 
defects in construction or material for a period of three 
years after the meter has been purchased; and if the 
meter be found registering with an error in excess of 
the limits prescribed within a year, and shall not have 
been subjected to bad usage, the purchaser may return 
the meter tothe manufacturer. If there be any dispute 
about a meter intended for use on a public electric 
supply, the meter shall be tested by an independent 
authority, and the expense attending such tests shall 
be borne by the party who is found to be wrong. If 
the meter is not intended for such use the independent 
authority shall be a competent person appointed by 
mutual agreement, or the National Physical Labora- 
tory. 

The Committee have received the cordial support of 
the Supply Engineers, and Makers, and this has to a 
great degree contributed to the successful completion 
of the work. The local authorities, who have appointed 
an Electrical Inspector, under the Electric Lighting 
Acts, are being advised of the publication of this speci- 
fication, and their attention is drawn to the faet that 
it is only intended that these recommendations should 
apply between purchaser and the manufacturer of the 
meters. 


failed, but had got right again for the next train, but he had 
not reported it. 
W. Fircn, stationmaster at West Hampstead, gave evidence 


as to the starting signal being at “danger” all the time the 


train was in the station. 

E. Lyons, chief trattic inspector on the Metropolitan Railway, 
reported a conversation with Hollis shortly after the aceident, 
in which he said that Hollis had said to him, “This is mv 
fault. I am sorry. The disc broke down. and I could not see 
the train because the fog was so thick." "There were two alter- 
natives in his mind as to the possibility of Hollis being able 
to take off his home signal. The first was his own statement 
that the disc broke down, and the second that he had released 
the instrument himself. He had an open mind on the subject. 

J. SrirTTLES, driver of the standing train. said that the start- 
ing signal had not been lowered before the collision occurred. 
He was knocked down, and on getting up found the head of his 
train had been sent past the signal, which was then lowered. 
The statement that the starting signal had not been lowered 
before the collision was corroborated by other witnesses. includ- 
iny the guard of the train. 

The first evidence called on Tuesday was from gangers, foz- 
men, porters, and linesmen, and there was a good deal of in- 
consistency in the accounts of the condition of affairs at the 
time of. and previous to, the collision. One witness said it was 
impossible to see the tail lights of the train in the station twelve 
vards off. He also stated that the light in the home starting 
signal was out at 6.45 a.m., but he was followed by a porter 
at West Hampstead, who was positive that 1t was burning at the 
time the train came into the station, and that the signal was 
also at danger at that time. Similarly, the two guards on the 
second train were at variance in their views. "The front guard 
said he was thrown about from side to side of his gangway 
before the actual collision took place, which he attributed to 
the sudden application of the brakes. whilst the rear guard 
gave evidence to the effect that he felt no such application of 
the brakes. "This latter witness was also somewhat at fault 
with regard to the brake blocks on the cars, as he was under the 
impression that all the wheels on the train were single blocked, 
whereas all motor coach wheels are single blocked and trailer 
coach wheels double blocked. This same witness atfrmed that 
he could see the home starting signal two or three coach-lengths 
away, against the previous evidence of about twelve vards. 
There was then an interesting triangular contest between Signal- 
man Poggis, of Kilburn. Signalman Hollis, of West Hampstead, 
and Station Foreman Fitch, of West Hampstead. Poggis de- 
clared that Hollis gave him no signal between 7.45 and 7.52 a.m. 
on the morning of the accident, and that he was on the point 
of ringing him up to inquire where the intermediate train was 
when the 7.52 signal (confidently stated to he the wrong code 
for the train due, viz.. one bell signal instead of one, pause, 
two, pause, one) was received. Hollis, on the other hand, 
maintained that he sent a signal to Boggis at 7.464, and in 
confirmation of this quoted Station Foreman Fitch as having 
stated that Boggis had admitted to him receiving a signal аё 
7.49. or thereabouts. When Fitch was confronted with the two 
signalmen, however, his memory suddenly and completely left 
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him, although the alleged conversation only took place on the 
previous day, and he could remember nothing at all tangible, 
and, despite entreaties by the inspecting otlicer to think well, 
the matter had to be left there. 

(anger HorMEs was then called, and stated that he went 
into the signal-box at West Hampstead at 10.30 p.m. on the 
night of the accident, and saw splinters of glass on the lever 
frame. He did not remember whether any of the glasses of the 
release boxes were broken. lt occurred to him at the time that 
the broken glass belonged to one of the release boxes, but he 
had not heard of any report by the signalinan that he had had 
to open the release box. 

A. E. CARVILLE, linesman in charge of the West Hampstead 
section, which extends from St. John's Wood to Uxbridge, said 
his duties included looking atter all the telephone and railway 
signalling apparatus, including the treadles on the road. All 
the West Hampstead instruments were renewed some time ago. 
When a train passed over a treadle, the disc should drop from 
"train on line" to “line clear," and he only remembered one 
case in which the disc failed to be released after a train had 
been over the treadle. He had never heard of a case at West 
Hampstead of a disc being released when it should not have 
been released, i.e., when the signal was at danger, although 
reports had been made of this happening at other signals. From 
his experience he judged that ıt was impossible for a treadle 
to be operated without a train passing over it and without the 
signal being pulled at all. except by making a connection 
through the release box, access to which was by means of the 
key, which was in charge of the stationmaster or station fore- 
man, or by breaking the glass of the release box. Personally, he 
had never heard of a case of a signalman obtaining a release 
bv breaking the glass when he ought not to have done. The 
treadle would require five or six tons to operate it, and nothing 
short of a train would do this; he had seen trollevs loaded with 
men pass over а treadle and not operate it. There was a battery 
of twelve No. 2 Leclanché cells working in connection with the 
treadle at the West Hampstead home starting signal, at a pres- 
sure of 15 to 18 volts, and he had heard no rumour that the 
disc had been improperly released on the day the accident 
occurred. In fact, he could advance no theory as to the cause 
of the accident. 

P. J. Hextasre, assistant linesman on the St. John's Wood 
to Uxbridge section. said there had been no complaints about 
the down starting signal dise for six months. On one occasion 
tne disc had failed to release, but this would be on the side 
of safety. The cause of this failure was that the distance 
between the platinum contacts on the treadle had become too 
great. He had never, however, heard of a case when the disc 
was released when it should not have been; neither had he ever 
heard of a release having been made when the signal was at 
danger. In the ordinary course it was not possible for a signal- 
man to get a release when the train had not gone over the 
treadle, and he did not think that any failure of the electrical 
interlocking would have caused the release in this particular 
instance. He had seen glass on the tloor of the West Hampstead 
signal cabin on the Sunday morning, or the day following the 
accident, when the floor was being swept. 

Mr. E. G. Pnuirrips, Telegraph Engineer to the Metropolitan 
Railway Co., said the release box contained a separate battery, 
and even if the treadle were out of order, it would be possible 
for a signalman to get a release. As a matter of fact, how- 
ever, the treadle was working perfectly after the accident, and 
he had been told that the release box for the down-starting 
signal had not been opened for a fortnight until it was opened 
on Saturday morning in the presence of the Inspecting Otticer 
and himself. To his knowledge there had not been more than 
two or three cases during the past four or five years over the 
whole of the line where a dise had released imvroperly, and 
in all these cases the signal lever connecting the treadle was 
over, and the signal open. All these defects, however, had 
been caused by adiustments to the track, which gave a slight 
alteration in the position of the rail. On the point of access 
to the release boxes bv the signalman, witness stated that a 
very common form of lock was originally used for these, but 
some years ago five tumbler lever locks were fitted. 

Mr. С. Јохех, Chief Electrical Engineer to the Metropolitan 
Railway Co., gave particulars of the train formation and stock, 
and of the damage to it. The maximum speed which the Metro- 
politan trains could travel at was between 55 and 40 miles per 
hour. With the tyne of brake fitted, it would be possible to 
bring a train, travelling at 25 miles per hour, to a standstill in 
its own length. Travelling at the maximum speed, this distance 
would be about 250 vards. 

Mr. А. С. Ertis, the General Manager to the company, inter- 
posed that Mr. Jones had figures from tests made bv himrelf 
with empty trains. in which the pulling-up distances had been 
verv much less than those stated. 

Mr. Joxes said he had given the higher figures because the 
condition of the track on the morning in question must be 
taken into account. The brakes fitted were of the latest West- 
inhouse quick-acting type. On all trains was fitted the ‘dead 
man’s handle," and in front of all signals was fitted a trip 
which automatically applied the brakes if a signal at danger 
was passed. In the present case, if the signal which admitted 


the second train into West Hampstead station had been at 
danger, the collision would have been much less serious. The 
coaches of the trains which collided were fitted with Laycock’s 
automatic couplers, and not one was broken away. 

Several questions were put to Mr. Jones on behalf of the 
Amalgamated Society of Railway Servants, and by the solicitor 
representing some of the injured passengers, as to the strain 
upon the driver of an electric train being too much for one 
man, and that there ought to be two men in the driver's cabin. 
Mr. Jones gave it as his opinion that the strain upon the driver 
of an electric train was much less than in the case of a driver 
of a steam train, and that all questions of danger to the pas- 
sengers arising from incapacity of the driver in the former 
case was put on one side by the existence of the dead man's 
handle and the trip at the signals. 

THe Insrecror, after this matter had been pursued at some 
length, said he did not think that if there had been half a 
dozen people in the driver's cabin of the second train, all on 
the look out, on the day in question, thev could have avoided 
the collision. f 

During the course of a general discussion, it was stated that 
the trip coek at West Hampstead was in working order on the 
day of the accident, and that these trips were on all sections 
ot the line up to Harrow North Junction. In reply to a ques- 
tion by Mr. Tippetts, who appears for the injured motorman, 
as to whether these trip cocks could be relied upon to operate, 
the Inspector stated that at one time thev did not work 
satisfactory, but now they did. It also appeared that no record 
of the glasses of the release boxes is kept, and at West Hamp- 
stead the station foreman, who was in charye of them, was 
unable to sav how many he had, or whether any were taken 
whilst he was not on duty. The glasses are about the size 
known by photographers as ‘‘quarter-plate’’ (44x34 in.), and a 
piece of glass not coming from the stock might, it was ad- 
mitted, easily be used in the event of one in position being 
broken when it should not have been. 

The inquiry was then adjourned until the injured motorman 
is well enough to leave the hospital, which, it is expected, will 
be during the next few days. 


CORRESPONDENCE 
LARGE GAS ENGINES. 


To the Editor of ELECTRICAL ENGINEERING, 


SIR,—I hope the figures recently published in your 
journal on the subject of large German gas engines— 
giving a comparison between the running costs of gas 
engines and steam turbines—will not be aecepted as 
final. 

The comparison between these forms of prime mover 
favours the gas engine to so pronounced an extent that 
little further comment is required, beyond pointing out 
that the difference in the running costs between these 
two forms of prime mover, even on paper, is not as 
great as the published figures would tend to denote. 

Steam turbines have been somewhat handicapped in 
the comparison Бу their capital cost being rated on а 
basis which is unfortunately higher than our free trade 
country will permit. Then again, the comparison in 
the items for (1) repairs, (2) labour, and (3) deprecia- 
tion, are so unfair in favour of the gas engine as prob- 
ablv scarcely to require correction. 

It might, however, be pointed out that 10 per cent. 
will scarcely cover interest and depreciation; and if 
10 per cent. be increased to 15 per cent., which the 
managers of most industrial concerns would consider 
prudent—the advantage in favour of steam turbines is 
much emphasised, so far as this item for annual capi- 
tal charges is concerned, and would be still further 
emphasised if the comparison between the capital 
cost of steam turbines and gas engines were placed, as 
already named above, on a more equitable basis, 

Engineers have recently had an opportunity of re- 
reading the supposed advantages im favour of gas 
engines When recommended in connecticn with the 
Johannesburg tramway scheme, and the contrast be- 
tween the results then promised on paper and those 
actually obtained in practice, will probably be the best 
answer to the claims put forward in your article in 
favour of large gas engines at the present time. 

That large gas engines undoubtedly have their advan- 
tages under certain circumstances no one will deny, 
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but it seems to me that their progress will not be 
advanced by the extravagant claims which are made 
in their favour in many quarters. . 
Yours faithfully, 
E. J. Fox. 
Victoria Works, Rugby. 
October 29th, 1907. 

[It must be clearly understood that the figures we 
quoted are Mr. Andrews’, and not ours. We agree 
with Mr. Fox that 10 per cent. for interest and depre- 
ciation is a low figure for the case in point, and, of 
course, he is in the best position to judge of the actual 
capital cost of steam turbines. In his reference to 
the Johannesburg plant, however, he is rather ungener- 
ous, as it is one failure to set against many successes. 
That there is a large field for gas engines in connection 
with the utilisation of blast furnace and coke oven 
gases, and in other special cases, there can be no 
dispute, and we are confirmed in this opinion by the 
result of our Special Correspondent’s recent visit to 
the Continent; but Mr. Andrews will have a harder 
fight to prove the superiority of the large gas engine 
in ordinary electricity supply station practice. In Mr. 
Fox he has a redoubtable champion against him,: but 
as an interested spectator of the fight we should like 
to see Mr. Fox entrench himself more strongly in 
figures, by giving his own estimates of capital costs 
and also labour and repair charges.—Ep. E.E.] 

—— 


DRY CEILS FOR TESTING MAINS. 
To the Editor of ELECTRICAL ENGINEERING. 


SIR,—A set of portable dry cells, to give, say, 100 
volts, is required for taking insulation tests on electrie 
light mains. The useful life of such a battery is found 
to be twelve to eighteen months, and the makers state 
there is not any dry cell on the market that will give 
a life of three years. What is the cause and remedy 
for this? 

October 23rd, 1907. 


[Perhaps some of our readers can offer suggestions. 
There is an old joke among large users of primary bat- 
teries that it is difficult to keep wet cells from get- 
ting wet, while dry cells dry up. The old-fashioned 
portable batteries of wet Leclanché cells last much 
longer than do the small dry cells if used carefully, and 
when they are exhausted it is possible to replenish them. 
An ideal battery for testing mains would be a set of well- 
insulated secondary cells with a viscous or pasty elec- 
trolvte, and we can see no reason why this shoul: not 
be obtainable. For this purpose a moderately high 
internal resistance is rather an advantage than a dis- 
advantage.— Ep. Е.Е.) 

р 


DEPHECIATION. 
To the Editor of ELECTRICAL ENGINEERING. 


MANAGER. 


Sm,-- With reference to the abstract of a report on 
depreciation appearing in vour eurrent issue, the most 
divergent views exist on the part of income tax author 
ities with respect to the amount of depreciation which 
should be allowed on electrical undertakings when as- 
sessing for income tax. Some undertakings are 
allowed 5 per cent. on capital cost of plant, others 
2$ per eent. on exactly similar plant, with no de- 
preciation. allowance on consumer’s meters, the as- 
sessors maintaining that the cost of renewal of meters 
should be taken out of revenue. Again, there appears 
to be no published test-case to which one can refer for 
percentages of allowances. 

Although this matter is a contentious one. the ulti- 
mate formation of a fixed standard of depreciation of 
electrical assets must take place. and while the matter 
remains in suspense, the difficulties will increase and 
multiply. 


Oct, 28th, 1907. SECRETARY, 


NEW SIGNALLING GEAR ON THE WIRRAL 
RAILWAY 


SYSTEM of signalling for which several advan- 

tages are claimed, has recently been put into 
operation, experimentally, on the Wirral Railway. The 
main feature of the method, which is covered by the 
patents of H. J. Jefcoate, is the repetition of the 
signals in the driver's сар. The equipment on the 
engine consists of three plungers with an up and down 
movement of 2 in.; they are enclosed in an iron casing, 
and are placed in a row 4 in. apart at right angles to 
the outer running rail, their lower ends being about 
2 in. above the rail level, and the one next to the 
running rail is 8 in. clear of it. In the driver's cab 
there is a box divided into three compartments, in 
each of which there is an electric incandescent lamp, 
the necessary current for them is supplied from an 
accumulator, also fixed in the driver's cab. The lamps 
are connected to the plungers by means of insulated 
copper wire. 

The track equipment consists of three Tee iron bars 
about 30 ft. in length, which are placed parallel to the 
outer running rail, the distances from it being 8 in., 
12 in.. and 16 in. respectively. They rest with their 
flat sides uppermost on the ends of a number of cranks. 
by which means they are raised and lowered, when 
the bars, which are connected to the signal wire, are 
pulled back and released forward by the signalman. 
In the event of the wire breaking the bar is held in the 
danger pcsition bv means of a spring. 

The working operations are as follows:—When the 
distant signal is at danger the Tee bar connected to that 
signal is in the elevated position, the ends being 
turned down about 3 in. When an engine approaches 
it one of the plungers strikes it, and is forced about 
4 in. upwards; this makes an electrical contact, and 
completes the circuit. One of the lamps is lit thereby. 
In front of the lamp is & red glass shade, on which 
is engraved a distant signal at danger. At the same 
time a bell is set ringing, thus giving the driver audible 
warning. The bell continues to ring until switched off 
by the driver. As the engine gets close to the home 
signal, and if the signal is still in the danger position. 
the home on bar is in the elevated position, and en- 
gages with another of the plungers; a bell is set ring- 
ing, another lamp is lit, and the red glass shade in 
front of it has a home signal at danger engraved upon 
it. The engine is now supposed to be stopping. and 
after it comes off the danger bar it passes on to the 
home off bar, and comes to rest. When the signal is 
lowered the home cff bar rises, and forces up the third 
plunger, which in turn causes a gong to strike, and 
lights a lamp with a green glass shade in front with a 
home signal engraved on it showing '' line clear." 


Maintenance of a Storage Battery.—In the Official Referee's 
Court last week the action of the Committee of Visitors for 
Winwick Asylum v. the Hart Accumulator Co.. Ltd., of London 
and Manchester, came before Mr. Pollock. Full details of the 
facts of the case were given in ELECTRICAL ENGINEERING for 
August Ist, page 166. "The plaintiffs complained of a breach of 
agreement in respect to the maintenance of a storage battery. 
It was alleged that the capacity of the battery had fallen short 
of the agreed requirements and that various defects. including 
decay of plates, were due to want of skill and in not allowing 
the plaintiffs to charge the battery. It was further stated to 
be impossible to restore the battéry to its proper condition with- 
out entirely renewing a number of decayed plates. The de- 
fendants denied generally plaintiffs’ allegations, and pleaded 
failure on the part of the plaintiff company in carrving out cer- 
tain necessary instructions and precautions. ‘The ease lasted 
for about a week. Mr. Pollock gave judgment on Monday. He 
found that the sum of £200 the defendants had paid into court 
suthcient to meet the claim, and he accordingly gave judgment 
for the defendant company with costs. The plaintiffs would, 
however, have the costs up to the time of the payment of the 
money into court. After that date defendants would have the 
costs. 
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THE DRAFT HOME OFFICE REGULATIONS 


HE Incorporated Municipal Electrical Associa- 

tion have sent in to the Home Office the follow- 
ing objeetions to the draft regulations issued from 
the Home Office, relating to the generation, trans- 
formation, distribution, and use of electrical energy 
in premises under the Factory and Workshops’ Act, 
1901: 

The objectors are the Incorporated Municipal Elec- 
trical Association, an Association representing by its 
members practically the whole of the Municipal Elec- 
trical Undertakings of the United Kingdom, and formed 
primarily for promoting the interests of such under- 
takings. The Association, through its members, re- 
presents a capital expenditure of over £30,000,000, in- 
curred by Local Authorities in respect of electrical 
works in the United Kingdom, and also of 
many millions of pounds sterling expended by the con- 
sumers supplied from the numerous systems, whose 
interests both as consumers and ratepayers they desire 
to protect. 

The objectors are of opinion and respectfully submit 
that ‘‘ undertakers,’’ with statutory powers and ob- 
ligations, authorised under the Electric Lighting Acts 
should be, as regards technical matters, under the con- 
trol and regulations of one government department only. 
Since, by the lectrice Lighting Acts, under- 
tukers are already, and always have been, subject to 
the control and regulations of the Board of Trade, as 
made and amended from time to time, and sinee such 
regulations provide ample protection to workmen, 
different regulations issued by another department are 
undesirable. If further or more detailed regulations 
are necessary, the Association would welcome an ampli- 
fication of the existing regulations rather than the 
issue of new rules by any other departinent. 

The Association therefore asks :— 


That nothing contained in the Regulations as drafted 
or as they may be amended shall apply to Undertakers, 
or their works, authorised under the Electric Lighting 
Acts. 


The Association submits that the Regulations gener- 
ally would unfairly and seriously handicap the use of 
Electricity as compared with other forms of Energy 
not subject to such Regulations. 

The Association submits that the Regulations should 
not be made retrospective, except in cases where it is 
shown that existing works have in practice proved 
dangerous. 

The Association submits that the Regulations as a 
whole are too vague and general to be instructive or 
useful. Whilst even in the hands of an expert they 
are open to so many constructions as to be a source 
of perpetual misunderstanding and expense. 

All inspectors employed in connection with the en- 
forcing of the Regulations should be specially appointed 
Electric Inspectors, fully qualified and = experienced 
in the description of works under inspection. 

Occupiers of premises should in all cases be given 
a right of appeal against the decision of any inspector. 


Preliminary.—lf the regulations are in any instances made 
retrospective, an alteration of the dates by which the regula- 
tions shall be complied with is necessary, as compliance with 
the dates mentioned would be impracticable. 


i Definitions. 


Cables.—The Association respectfully submits that this defim 
tion is improperly applied to the expression ‘‘cables,’ and 
would lead to great confusion. 

Switchhoard.—The Association submits that this definition is 
too wide. If taken literally a single switch, a single fuse, or 
the coils of an arc lamp with the requisite conductors would 
constitute a switchboard. 

Switchboard  Passage-way.—This definition is too general. 


As it stands, it would embrace even a telephone box containing 
a switch for controlling the light, &c. 

Regulation No. 1.—The Association submit that the word 
“are” should be substituted for the word “тау ' in the second 
ine. The Association is of opinion that this, in common 
with most other of the regulations, is too vague and general 
to be of any real use. Regulations drawn up on such 
general lines are deemed very undesirable since they give 
to Inspectors the power of deciding what shall or shall not 
be considered necessary. 

It is not proposed to repeat these remarks in respect of 
each rule to which they apply, it will be understood that 
they apply generally to nearly every one of the regulations 
as drafted. 

Regulations Nos. 2, 3, &c., &e.—See objection to No. 1. 

Regulation. No. 4.--This regulation should be deleted. The 
use of switch-fuses and disconnecting links should most cer- 
tainly be allowed. 

Note.—Under Regulation 9 a link would appear to be a 
switch. | 

Regulation No. 5.—The last sentence commencing with the 
words ‘‘ Every fuse shall be’’ should be deleted or amended. 
The Association is of opinion that there are certain fuses which 
must of necessity receive attention whilst there is to a certain 
extent a risk of shock, but such would be attended to by com- 
petent persons only, and therefore the danger would be reduced 
to a minimum and would be trivial in character. 

Regulation No. 11.—' This regulation should be deleted because 
(a) it is preferable and far safer that under certain conditions 
there should be one switch only for the control of two or 
more motors, &c. Conditions often exist under which switches, 
if more than one be installed, are liable to be mistaken one for 
another with dangerous results—as, for instance, on a crane or 
other machine driven by more than one motor. (b) The use 
of switch-fuses instead of switches should be allowed, as the 
addition of innumerable switches would greatly add to the risks 
as well as expense. 

Regulation No. 12.—The Association is of opinion that the 
second and third sentences should be deleted, because they would 
involve great expense without corresponding benefits. 

Regulation No. 15.— The second part should be deleted. Be- 
cause (а) the grouping of portable apparatus on one control 
should be allowed; (0) the provision ot a plug connector is 
sufficient in most cases, and is often preferable to a switch. 

Regulation No, 15.-—This regulation should be made to apply 
to high-pressure and extra high-pressure switchboards only. 

Regulation No, 17.—<As previously stated, it is imperative that 
these regulations should not be made retrospective; this observa- 
tion applies especially to this regulation. ‘This regulation can- 
not be enforced even as regards new work unless the definitions 
are amended. 

Regulation No, 18, Sub-sectton (b).—-This sub-section should 
not apply to low-pressure instruments (where one pole is at 
earth potential) used on switchboards for the control of high- 
pressure or extra high-pressure circuits. 

Sub-section (d).—'l'his sub-section should be deleted, as com- 
pliance is impracticable, or nearly so, as to be most undesirable. 

Regulations Nos. 21 to 35 (inclustve).—These regulations 
should only apply to high-pressure and extra high-pressure 
working. 

Regulation No. 30.—Although referred to in the above para- 
graph, special attention is directed to this regulation, which, it 
is contended, would needlessly alarm the great majority of users 
of electricity who use low-pressure currents, and would result 
in a serious set-back to the electrical industry generally. The 
Association submit that this regulation should only apply where 
high-pressure or extra high-pressure is employed. 

Regulation No. 33, Line 3.--The words “ switchboard ог” to 
be deleted, as owing to the wording of the definition of a 
"switchboard," a switch for controlling the lighting of the 
sub-station could not be placed within reach, and such arrange- 
ment 18 necessary. 

Line 4,—-The word “accidental” to be inserted between the 
words ‘‘ within” and ''reach."' 


L.C.C. Tramway Subwavs.— Tt is announced that the London 
County Council Works Department, who are undertaking the 
tunnelling of the Strand from Wellington Street to the Embank- 
ment, wil be completed about December, and the subway 
opened to the public next vear. The entrance to the tunnel from 
the Embankment is оп the west side of Waterloo Bridge. It 
passes under Wellington Street through a brick tunnel and 
through two jron-hned tunnels beneath the Strand until it 
reaches the existing subway under Aldwych and Kingswav, 
which runs to Theobalds Road. | 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N our notes of October 3rd a Paper by F. Kautler upon electro- 
] chemical reduction and super-tension at the electrode was 
abstracted. It will be remembered that Kautler comes to the 
conclusion that super-tension is caused by local heating of the 
electrode, and therefore it is not necessary to assume that tho 
oxygen or hydrogen is yielded up on the electrode surface 
under pressure. In the Zeitschrift fiir Elektrochemie of October 
18th, Erich Müller replies to Kautler, and endeavours to. show 
that his presumption 18 incorrect. ‘There is a series of chemical 
compounds which have anions containing oxygen, the oxygen 
being held at a pressure which is greater than that of the 
atmosphere; such compounds therefore readily yield up their 
oxygen. Now these substances (persulphates, percarbonates, 
&c.) cannot be produced electrolytically unless an. anode is em- 
ployed which liberates the gas at a pressure which is greater 
than that of the atmosphere. That is to say, these compounds 
can only be produced with anodes of high super-tension. If 
this were not the case, and the reaction followed by a simple 
heating of the electrode, then the reaction must take place at 
a lower pressure, that of the atmosphere. But this is not the 
case. 

In certain electrolytic reductions lead electrodes will cause 
the reduction to take place, but platinum will not. The lead 
electrode shows a super-tension of 0'6 volt. "That is to вау, when 
translated into heat units 57,924 Joules or 13,844 calories. 
Kautler presumes to obtain this by heating a small electrode 
up to 409. Ав a matter of fact, Muller shows by calculation 
that the rise in reaction temperature of the electrolytically 
liberated hydrogen for a super-tension of 0°6 volt, would only 
be 9°. It has also been shown that by heating the potential 
sinks, but on cooling it rises; at any rate, this is the case with 
platinum. Therefore Kautler’s hypothesis, that heating the elec- 
trode increases the supertension, leads to the conclusion that 
by heating the electrode it is cooled, and by cooling it it 1s 
heated. 

The ditticulty of electroplating upon aluminium is well known; 
in fact, it is doubtful whether there is yet any known method 
which really yields successful results. According to the French 
Patent 324,981 of T. L. Baille, a good and firm holding deposit 
can be obtained by proceeding as follows. 

The aluminium is first coated with a thin layer of copper 
or tin (particulars as to how this is done are not given). The 
metal is then heated so that on the surface a thin aluminium 
alloy is formed. Upon the metal so prepared, gold, silver, or 
nickel can readily be deposited. The metal may also be readily 
soldered or joined by fusion. The surface of the aluminium is 
rendered harder by Jona the alloy. 

At the first winter meeting of the Faraday Society, held on 
Tuesday evening, several Papers were presented. Mr. N. T. M. 
Wilsmore communicated a short note on a ''Series-Parallel Lamp 
Resistance." The accompanying diagrams show the method, 
which has been found very convenient for electrochemical pur- 
poses. ‘The arrangement was originally devised by Professor 
J. D. Cormach, of University College, London. 

In the figures only three lamps are shown, but the number 
may be increased indefinitely. The lamp sockets, L, L, L, 
&c., are connected in series with each other, and with the ter- 
minal T,; but, by means of the two-way switches, Бу, №,, М, 
&c., they may be connected in several different ways, so that 
a wide variation in resistance between the terminals T, and 
T. may be produced. ‘Thus with three lamps of the same size, 
the following six combinations are possible: three lamps in 


Fic. 1. 


Fic. 2. 


series (Fig. 1); two lamps in series, one lamp; one lamp in 
parellel with the other two in series, two in parallel or three in 
parallel (Fig. 2). However, the lamps are moved it is not possible 
to cause a short between T, and T,. 

Dr. Bertram Steele presented а preliminary note upon ‘ће 
electrolysis of salt solutions in liquefied sulphur dioxide at low 
temperatures." The author finds that when a nearly saturated 
solution of potassium iodide is electrolysed between electrodes 
of thin platinum wire, with a potential difference of from 10 to 
20 volts, a current of from 80 to 100 milliamperes is obtained. 
The current, however, immediately commences to fall rapidly to a 
value of less than one milliampere. With larger platinum elec- 
ticdes the drop in current is slower, but finally in a few hours 
drops to the same value. With mercury electrodes practically 
the same phenomena occur. With silver, copper, or iron 
cathodes of large area a constant current of uniform strength 


can be obtained. Iodine appears generally to be deposited at 
the anode, and sulphur at the cathode. As the liberation. ot 
hydrogen at the cathode during the electrolysis of a solution 
of potassium iodide in water is accepted as evidence of hydrogen 
cations in the aqueous solution, so the liberation of sulphur 
at the cathode in these experiments indicates the occurrence 
of sulphur cations in a solution of potassium iodide in sulphur 
dioxide. Also the formation of potassium sulphite is analogous 
to the formation of potassium hydroxide in aqueous solutions. 

А Paper was read by Messrs. F. E. Weston and H. R. 
Elis upon the action of “Aluminium Powder on Silica and 
Бопе Anhydride.” Dr. Е. M. Perkin referred, in a Paper read 
before the Faraday Society in June, to the ditliculty ot causing 
a mixture of silica and aluminium powder or boric anhydride 
and aluminium powder to ignite. The authors find that using 
К.О, which had passed through a sieve of 14,400 meshes to 
the square inch, and mixing it with the finest obtainable mag- 
nesiuni powder, there was no ditliculty in igniting the mass with 
à fuse of barium peroxide and magnesium. If the B,O, only 
passed through a sieve of 5,600 meshes to the square inch, then 
the reaction only took place after the mixture had been heated. 
Ditticulty was experienced in isolating the products of the re. 
action owing to the insolubility of the alumina produced. How- 
ever, by passing. chlorine gas over the dry Bod the presence 
of boron was shown owing to the formation of boron trichloride. 
With silica and aluminium powder, reaction takes place when a 
mixture of kieselguhr (extremely finely divided silica) and the 
finest aluminium are mixed together, and the product heated 
to 5009. When sand was emploved the reaction did not ensue 
until the mixture was heated in the muffle furnace to redness. 

The last Paper was by Dr. F. M. Perkin and Mr. L. Pratt, 
upon the “Reduction ot Metallic Oxides by means of Calcium 
Hydride.” The Paper is really a continuation of the work 
carried out by Dr. Perkin upon reductions with metallic calcium. 
When copper oxide is mixed with calcium hydride in propor- 
tions corresponding to 2CuO-4-CaH,-2Cu--H,O--CaO, and 
ignited by means of a fuse of metallic calcium and sodium 
peroxide, a very vigorous reaction takes place and volumes of 
steam are evolved. On cooling a blackisà mass is obtained: 
when this is treated with hydrochloric acid, it disintegrates. 
the calcium oxide passes into solution, and metallic copper in a 
finely divided state is obtained. Manganese dioxide (pyrolusite), 
ferric oxide (hematite), tin oxide (tin stone), all behave in a 
similar manner, but there is considerable ditticulty in separating 
the metal from the calcium oxide produced, because the reaction 
as а rule is not sutticiently vigorous to cause the metal to melt 
together. Zinc oxide does not appear to react. Lead sulphide 
and antimony sulphide both react vigorously, and during the 
reaction the mixture swells up considerably and pushes up in a 
more or less cylindrical form over the edges of the crucible. 
As was found to be the case with metallic calcium, very little 
metal is produced, but a dark grey mass is formed which appears 
to be a compound of lead (antimony), calcium, and sulphur. 
The authors also found that borax or boric anhydride 
and calcium hydride would react when the mixture was 
strongly heated in the muflle. Silica in the form of fine sand 
also reacted, on prolonged heating. In the one case amorphous 
boron, and in the other case amorphous silicon, was obtained. 
Wolframite and rutile опу react with diticulty. Further 
experiments have also been tried with metallic calcium, and it 
was found that the reaction between wolframite and metallic 
calcium is particularly intense, the heat being so great that the 
tungsten is obtained on cooling as an exceedingly hard regulus, 
which is hardly marked by the file. The calcium oxide is also 
fused. This is the only case met with in which the calcium 
oxide has been fused, although probably if the experiments were 
done upon a large enough scale the heat produced would be 
suflicient. to cause fusion. Rutile is also reduced by calcium, but 
the reaction is not nearly so vigorous as with wolframite and the 
titanium. produced is not melted. Very vigorous reactions also 
take place between calcium and metallic. chlorides, calcium 
chloride and the metal being produced. 


CATALOGUES AND PAMPHLETS RECEIVED 


.FLAME ARC LAMPS. A leaflet from Messrs, Johnson & 
Phillips describes a new form of the Juno flame arc lam», in 
which the hot-wire arc striking mechanism of the form of this 
lamp described in ELECTRICAL ENGINEERING, Vol. 1., page 167, is 
replaced by an electromagnetic. device. 

WATER-TIGHT SWITCHES, &c.——A new pamphlet {тот 
the Union Electric Co. gives particulars of several patterns of 
iron-clad. switches, plug sockets, crane couplings, plug boxes, 
and other accessories, including a range of main fuses in heavy 
cast-iron cases with water-tight wirers and rubber joints. The 
switches are of the rotary type, in neat circular cases, with or 
without removable kevs, and are particularly for mining or 
heavy factory and mill work. Attention should also be drawn 
to a new three-pole heavy plug and socket with spring hid. 
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THE MEGGER 


F have received from Messrs. Evershed & Vignoles, Ltd., 
some details of the latest forms of their insulation and 
resistance-measuring sets, consisting of a combined chmmeter and 
generator, known as the Megger and the Bridge Megger. Some 
features of the construction of these instruments and the way 
in which various difficulties were overcome were mentioned in 
the article in our issue of January Slst last (ELECTRICAL Ех- 
GINEERING, Vol. I., page 205), and probably the apparatus is 
known from actual use by many of our readers, but the accom- 
panying diagrams showing the internal connections and other 
details are of interest. | 
The general principle of the system is the employment of a 
direct reading instrument with a combination of shunt and series 


t б 
Fic. 1.—BntpcE MEeGGER COMPLETE. 


current caused by the variable pressure flows through the 
current coil only. A further modification is the Bridge Megger 
shown in Fig. 1, in which an additional resistance-box is pro- 
vided for the accurate measurement of low resistances. 

The Megger is provided with a system of guarded insulation, 
which secures that no internal or surface leakage can affect its 
readings. Any error in tests of high insulation due to leakage 
across the surface of the insulation under test can be eliminated 
by wrapping a wire round the insulation between the conductor 
and earth, and attaching it to the guard terminal provided for 
the purpose. 

The general arrangement of the connections can be seen from 
the diagram in Fig. 2, which is self-explanatory. This figure 


Fic. 3.—DiAGRAM OF CONNECTIONS OF GENER- 
ATOR WINDINGS IN Low-RANGE VARIABLE- 
PRESSURE MEGGERS. 


A = Current Coil, + - = Generator Terminals. 

P = Pressure Coil, G = Guard Plate. 

C — Compensating Coil. І, К = External (Line and Earth) Terininals, 
N,S- Magnets. 


. Fig. 2.—Diacram or CoNNECTIONS or MEGGER. 


moving coils to measure insulation by means of a testing voltage 
higher than that with which the installation is designed to 
work, obtained from a small hand-driven generator, contained 
within the instrument. The Megger proper is made in two types, 
the variable pressure Megger, in which the generator is driven 
directly by the.winch handle, and the voltage varies with the 
speed at which it is turned, and the constant pressure megger 
provided with a centrifugal friction clutch, which gives a con- 
* stant voltage when the handle is turned above the slipping speed. 
The variable pressure instrument is suitable for most ordinary 
work, but the constant pressure type is recommended for circuits 
of capacities of more than about one micro-farad. In both forms, 
of course, the reading is independent of the pressure applied ; 
but if large electrostatic capacity be combined with the insulation 
under test, the reading may become unsteady, since the capacity 


Fic. 4.— -DIAGRAM OF CONNECTIONS OF GENERATOR WINDINGS IN 
CoNsTANT-PRESSURE AND BRIDGE-MEGGERS. 


refers to the variable pressure instrument, and shows the addi- 
tional slip-rings employed in the constant pressure type dotted. 
The difference in the armature connections for variable and 
constant voltage is shown by a comparison of Figs. 3 апа 4. The 
arrangement of the moving coil connections in the Megger proper 
and the Bridge Megger respectively are shown in Figs. 4 and 5. 
In this latter instrument, which is of the constant pressure type, 
the two generator windings are coupled in series to give 500 


volts for ordinary Megger measurements, while they are used in 


parallel. 
The Bridge Megger is provided with a change-over switch 


which makes the necessary alterations of connections for bridge 
work, and a ratio switch for varying the proportion of ВЕ 
two ratio arms of the bridge. Ву turning the ''change-over ' 
switch, the connections of the instrument are altered in such a 


, 
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manner as to convert the ohmmeter of the Megger into the gal- 
vanometer of a Wheatstone's Bridge. In addition to changing 
the ohmmeter into a galvanometer and switching the arms of 
the bridge into their appropriate places in the circuit, it couples 


the two windings of the generator in parallel. 
The resistance-box is contained in a separate case, and is pro- 
vided with four multiple way switches, each carrying a figure 


Fic. 5.—DIAGRAM SHOWING THE Fic. 6.—DIAGRAM SHOWING THE 
CONNECTIONS OF THE MOVING 
Соп, System or MracEns. 

MEGGERS. 


dial, arranged to show (through a window in the top plate) a 
digit representing the value of the resistance in circuit, so that 
it is direct reading. The apparatus may also be used to localise 
faults on telegraph and telephone lines of the Varley loop 
method. 


LEEDS LOCAL SECTION OF THE INSTITUTION 
. OF ELECTRICAL ENGINEERS 


HE first meeting of the session of the Leeds Local Section 

of the Institution of Electrical Engineers was held at the 
University, Leeds, on Thursday last, when the Chairman, Mr. 
G. D. Aspinall Parr, read his inaugural address. 

After expressing his appreciation of the honour which had 
been done him by his election as Chairman, and paying tribute 
to the labour of the Committee and the Honorary Secretary, 
Mr. Dickinson, the Chairman gave a few figures showing the 
steady increase in the membership of the Section. In October, 
1904, the second year of the existence of this Section, the 
numbers were as follows :—29 members, 72 associate members, 
78 associates, and 32 students—in all 211; to-day the corre- 
sponding figures are 34, 124, 43, and 53 respectively, or in 
all 254 members—an increase of 20 per cent. in three years 
and of 5 per cent. during the past year, which is satisfactory 
in view of the interchange of members continually taking place 
between the various Sections. 

The main portion of the address dealt briefly with the train- 
ing of professional engineers, particularly with reference to 
those specialising in electrical engineering. 

Mr. Aspinall Parr referred to the very exhaustive report of 
a special Committee, representing all branches of engineering, 
appointed by the Council of the Institution of Civil Engineers, 
and dated April 7th, 1906, on the “Education and Training of 
Engineers," and which is reprinted in the Journal of the 
Institution of Electrical Engineers, No. 180, vol. 37, September, 
1906. and some articles which had appeared from time to time 
by his colleague Prof. Goodman and others. He said:— 
While I fully concur in general with what is therein stated, 
namely, that a youth should leave school at about the age 
of 17, then take a year's training in works and afterwards take 
his three years’ college training, subsequently taking a further 
one or two years in works, Т would emphasise the fact that 


CONNECTIONS OF THE MoviNG 
Соп, System or BRIDGE- 


there is often considerable difficulty in gaining admittance to 
works for the one year after leaving school, due presumably 
to the youth not being of much use to the employer at this 
stage and in so short an apprenticeship. 

We know well that commercial and business instincts must 
necessarily predominate in such places, but if the difficulty is 
to be removed, the employer, for the sake of the coming 
generation and in the advancement of the industry, should 
show a philanthropic spirit in the matter. If the youth is to 
be an Electrical Engineer I feel convinced that he will derive 
the most benefit by taking the year in & purely mechanical 
engineering works. The very nature of electrical engineering 
necessitates an intimate knowledge of the theory of applied 
electricity—especially with alternating currents—before he can 
understand the whys and wherefores of the many special 
features connected with the manufacture of electrical engineer- 
ing appliances in electrical works. It would therefore be much 
more to the advantage of the student to enter electrical works 
after his college training. 

I venture to think there can be no two opinions that the 
training of a good all-round electrical engineer at the present 
day is more arduous and difficult than that of his good all. 
round brother mechanical engineer, for the former must know 
a considerable amount of ordinary mechanical engineering 
work in addition to his electrical work, which in itself covers 
a vast field, while the mechanical engineer can manage to get 
along in his own line without appreciable electrical knowledge. 
although even this is becoming more essential to his existence 
each year. This being so, it would seem only right and in 
the best interests of our profession, and in ite advancement 
by the coming generation, if manufacturers and station 
engineers would afford somewhat special facilities to young 
men for entering their works after a college training. It is 
only reasonable to suppose that they would like to be first 
assured that the individual was reasonably intelligent and 
worthy to be helped on in this way, which information can 
easily be obtained from his former instructor. I am glad to 
say that a few members of this Section, holding high positions, 
and able to help in thie way, are very good in doing so with 
regard to our own students, but I would again say that I 
sincerely hope many more will follow suit in the future, and 
I should then feel that I had accomplished a good object if 
I have been the means of suggesting to some, to-night for the 
first time, such a course. The head of a department naturally 
feels more than ordinary interest in the welfare of the students 
whose work he has watched for three or more years. I venture 
to suggest that it would be of the greatest help to such a 
head if the Manager or Chief Engineer would apply to him 
when a vacancy occurred in his works for an improver. Unity 
is strength, and I should be more than gratified to find my 
colleagues of this Leeds Local Section writing to me on this 
subject, and giving my students the first opportunity of 
improving themselves at least in works within the boundary 
of Yorkshire. 


German Government Testing Establishment.—The Chief Engi- 
neer Surveyor of Lloyd's Register of Shipping has reported to 
the Committee of that Institution the result of a visit he has 
recently paid to the Government Testing Establishment at 
Gross Lichterfelde, near Berlin. The establishment is on a 
very extensive scale, and is partly self-supporting and partly 
maintained by the State. Any German manufacturer or user 
of material can have systematic testing carried out for com- 
mercial purposes in an impartial manner at reasonable charges. 
whilst inventors or manufacturers who desire complete and 
careful research into new ideas or processes can, if there is 
a reasonable prospect of the investigation leading to a develo»- 
ment of industry, have the full assistance of the resources of 
the establishment and the advantage of trained testers to help 
them. Further, many investigations are made by the staff for 
purely public use. and the results of these are periodically 
published. This establishment is equipped with a very powerful 
testing machine for making tensile or compressive tests up to 
500 tons, and there are in addition a very large number of 
testing machines in constant use, each designed for some special 
purpose. Amongst them is a set of twenty similar machines, 
each being used for testing the effet of ''fatigue," or oft. 
repeated stresses on different materials; in some of these 
machines as many as three separate samples are being simul- 
taneously tested. In most of them the tests are made at the 
normal temperature, but in others the test-pieces are enclosed 
in asbestos-lined chambers electrically heated to definite tempera- 
tures to ascertain the effect of high temperatures upon the 
mechanical qualities of the materials under investigation. The 
speed at which the stresses are anvlied and released is con- 
trolled by electrical appliances. The machines are arranged 
in four groups of five each, and for each group an automatic 
record of the application of the stresses in each machine is 
made on a continuous roll of paper worked by electric mechanism. 
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ELECTRIC POWER SUPPLY IN YORKSHIRE 


URING the two years which have elapsed since 

the commencement of publie electricity supply 
by the Yorkshire Electrice Power Co., considerable 
progress has been made in many directions. The 
power-house equipment has been added to, and now 
ccntains three 2,000 kw. turbo-alternators of the 
Curtis—B. T.-H. type, while sundry improvements in 
the boiler-house now enable the boiler feed make-up 
water to be obtained from the canal instead of the 
town supply as formerly. This improvement consists 
in the installation of a rotary sand filter, of the Lassen 
and Hjort type, through which part of the condenser 


Fic. 1.—Rorary Sawp FILTER, PRESSURE ТҮРЕ. 
circulating discharge water is passed, and then de- 
livered both warm and clean to the hot-well. 

Fig. 1 shows this filter in section; it will be seen 
to consist of an external mild steel plate drum, de- 
signed for the required pressure. Within this is a 
second drum, perforated all over, and revolving upon 
a hollow spindle fitted with glands. The inside drum 
is partially filled with silicate sand. The water to be 
filtered enters at the bottom of the outer drum, 
envelops the internal drum, and passes through the 
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sand into the hollow shaft, and away through the 
filtered water outlet. When the filter requires clean- 
ing this is accomplished simply by reversing the flow of 
the water, shutting off the inlet, opening the sludge 
outlet, and at the same time revolving the inner drum 
to agitate the sand. This cleaning is “done about once 
every day, and proves very effective. 

It will be remembered that the Thornhill pcwer 
station is the first of the four intended to be built 
ultimately for the supply of the whole of the com- 
pany's extensive area, and that this station is situated 
in the Calder Valley, one of the chief centres of the 
woollen industry in Yorkshire. The station lies be- 
tween the river Calder and the siding cf the L. & N.W. 


Rly.; two miles from Dewsbury, and seven from 
Huddersfield; it is therefore admirably situated for 
the supply of both coal and water. 

The area of supply served by this company comprises 
the whole of the industrial part of the West Riding of 
Yorkshire, 1,800 ee miles in extent, with an aggre- 
gate population of 2,800,000, and an estimated indus- 
trial power demand of 2,000, 000 h. p. Fig.2is a mup 
of that part of this large area in whieh distribution 
has been already earried out, and shows the location of 
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the principal feeders, mains, and sub-stations. The 
Calder Valley is known as the heavy woollen district, 
but there are, in addition to the numerous woollen 
mills, dye and bleach works, chemical works, glass 
works, orick fields, leather dresse ‘rs, and boot factories, 
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as well as collieries, quarries, and all classes of 
engineering works. 

As already stated, supply was commenced in 1905, 
but development among consumers was very slow for 
the first eighteen months, partly owing to trade depres- 
sion, and partly owing to the exceedingly conservative 
characteristics of the Yorkshire factory owners. How- 
ever, time solved this difficulty as well as others, "p 
at the present moment development is proceeding at : 
rate sufficient to tax the resources of the ccmpany's 
installation department to their utmost capacity. Fig. 
З is a most instructive diagram, illustrating the growth 
of the load on the power station from January, 1907, to 
date, while Fig. 4 is a curve showing the growth cf 
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the total value of agreements for power supply signed 
from the commencement in 1904 to October Ist, 1907. 
In both diagrams the very rapid growth during the 
past few months is most marked, which certainly 
augurs well for the future prospeets of the ccmpany. 
The output estimated upon the existing agreements 
will reach a quarter of a million units per week by 
February of next year. 

The methods of charging to be adopted for power 
supply always constitute a difficult problem, and since 
the power-factor and other conditions vary in almost 
every case, it is impossible to lay down any hard and 
fast tariff. In most cases a charge is made per kw. of 
maximum demand, to which is added a charge per 
unit consumed, according to a sliding scale dependent 


Fic. 5.—'Tvrican ANGLE POLE. Fic. 6.— TERMINAL POLE AT 
RIVER CROSSING. 


upon the extent of consumption. This method 18 
generally approved, as it encourages Consumers to in- 
crease their load-factor, with the result, in the present 
instance, that the station load-factor is now well over 
30 per cent. One noteworthy point is that the exist- 
ing consumers are entirely satisfied with their supply, 
a statement which is well borne out by the fact that 
during the present year the horse-power connected as 
additions to existing installations has already reached 
a total of 418. | 

A significant fact from a general point of view IS 
that the attitude of the local authorities, which in the 
beginning was either hostile or indifferent to the com- 
pany, has lately undergene a complete change. It is 
to be hoped that this is the prelude to an awakening 
on their part to the benefits derived by all and sundry 


from the existence of a cheap public supply of elec- 
tricity, quite apart from the question as to who pro- 
vides that supply. The possibility of electrie light 
supply in residential districts is one which in the future 
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is likely to become a valuable asset to the company, 
and arrangements have already been made.for an early 
supply to various populous localities. In order to 
develop this side of the business a separate company 
was promoted, the Electrical Distribution of Yorkshire. 
Ltd., which since its formation has actually originated 
or acquired eleven Provisional Orders dealing with 
country districts within the parent company's area 
This new company is under contract to take a bulk 
supply, and will confine itself to the promotion and 
working of electric lighting schemes. 

The map shown in Fig. 2 gives a gocd idea of the 
extent to which distribution from the Thornhill station 
has already been effected. From the power station 
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three pairs of 10,000-volt, three-phase, paper-insulated, 
steel-wire-armoured cables are laid solid in bitumen 
and wooden troughs fer a total distance of 48 miles. 
These constitute the trunk mains, and connect the 
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generating station with sub-stations in the following 
districts : —Earlsheaton, Ravensthorpe, Mirfield, Liver- 
sedge, Gomersal, Pudsey, Farsley, Stanningley, and 


10,000 VOLT, 3 CORE TRUNK MAINS 


PY 


$. P. LICHTING 
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Fic. 9.— DIAGRAM OF CONNECTIONS, GOMERSAL SUB-STATION. 


Calverley. From these sub-stations, in which in most 
[ases the pressure is transformed to 2,000 volts, 
feeders radiate to various parts of the districts, and 


Fic. 10.—Rear View or 2,000-Vorr 


also to the outlying distiicts of Hartshead, Kirkheatcn, 
and Horsforth. The feeder cables are for the most 
part paper-insulated, lead-sheathed, and steel-taped, 
laid directly in the ground. The total length of cable 
used in the various networks amounts to 19 miles. 

A further reduction of pressure is generally made 
«on or near to the actual eonsumer's premises, the final 
transformation being designed to give either a three- 


phase supply at 400 volts, 50 periods, for power pur- 
or a single-phase supply at 230 volts for lighting 
purposes. Continuous current is supplied in only two 
instances. In the ease of a few consumers in isolated 
districts, a supply is given direct from the 10,000-volt 
trunk mains by a single reduction to 400 volts. Quite 
recently the Board of Trade has given permission for 
the erection of overhead lines in the districts of Thorn- 
hill, Pudsey, Calverley, and Horsforth, and various 
lines have been erected for both high and low pressure 
distribution. These overhead lines are che ‘aply and 
strongly built; Figs. 5 and 6 are typical examples of 
special poles, while Fig. 7 shows the constructional 
details of 10,000-volt line equipment. One line re- 
cently erected gives a bulk supply, both three-phase 
and single-phase, to Horsforth, while a similar line 
supplies the Fulneck Estate, situated between Leeds 
and Bradford. 

The design of sub-stations is naturally a subject 
which has received great attention from the company's 
engineers, and it is only to be expected that consider- 
able differences should exist between the earlier and 
th later examples. The diagram of connections for a 
standard 400 kw. sub-station for reducing 10,000 to 
400 volts is shown in Fig. 8, while a similar diagram 
of a 600 kw., 10,000 to 2.000 volt equipment Is shown 
in Fig. 9. A typical sub-station of the earlier design 
is that of Mirfield, the equipment of which is shown 
in considerable detail in Figs. 10 and 11. The 10,000- 
volt three-phase trunk mains enter underneath the 
cellular structure, which is built up of Empire stone. 
In these cells are placed the bus-bars, isolating and 


pe SECS 


LI 
e 


$e 


nc 
% 


':-- 

= tne ORC 

uei. X pe 

А 

igy 

Kd eA: 

"33" 

ie RAT. 

See Е ae з. 

= oye 


fT a ee ЖАЙЫ 
PT ^ 


ъ ЭМА, 72-7, 
VAM 2. “7 у vd 


| 
Aga 


p | 
P 


puc 


pot TUS 
ok 


“ү 
À M" 


ded 
. EC 


— „> 


x 
A 
wee 
DL. 
le 
ms 
P 


"e ее eum 


TU- 


T 


SWITCHBOARD AT MIRFIELD SUB-STATION. 


oil-break switches, while the current transformers are 
affixed to the face of the cellwork. The customary 
spark-gaps are provided near each end of the row of 
cells, and are protected by uralite covers; the switch 
cells themselves are closed by iron doors. Two 100 
kw. transformers are placed between the cells and the 
switchboard, upon which are mounted the 2,000 volt 
oil switches, and the customary measuring instru- 
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ments. From this sub-station power feeders radiate to 
Batley, Castleford, Kirkheaton, and Eastthorpe; while 
the local authority takes a single-phase bulk lighting 
supply derived from the 2,000 volt star-connected 
secondary. 

At Pudsey a somewhat similar sub-station is in- 
stalled, but in addition a three-wire, 460-volt, con- 
tinuous-current bulk supply is given to the Corpcration 
for public and private lighting. To obtain this. two 
motor-generators are used, the motors are 2,000-volt, 
three-phase induction type, while the generators are 
shunt-wound machines of 50 kw. capacity. Balancing 
is effected by means of B. T-H. induction compen- 
sators fitted to each machine. 

At Stanningley we find a cheaper and more strictly 
business-like type of sub-station, the high and low 
pressure equipments of which are shown in Figs. 12 
and 13. The sub-station has two floors, on the upper 
is placed the 10,000 volt switchgear, and on the 
lower the 400 volt switchgear. Ordinary brick is 
used for the construction of the e.h.t. switch cells, 


Fic. 11.—2,000-Ұогт Power axp LIGHTING PANELS AT 
MIRFIELD SUB-STATION. 


while each cell is fitted with iron plate doors for both 
back and top. The front and sides cf the brickwork 
are covered with fireproof composition boards, upon 
which are mounted the handles of the oil switches; 
the neatness of this arrangement is very apparent 
in Fig. 12. Inspection peep-hcles fitted with shutters 
are provided in each iron door, and the cells are illumi- 
nated by incandescent lamps controlled by outside 
switches; hence examination is very much facilitated 
without the necessity for removing the doors. The 
bus-bars are mounted in a plane at an angle cf about 
45° to the horizontal, so that horizontal and vertical 
connections may be made with equal facility; at the 
same time it is possible to operate the sectionalising 
switches by means of the ordinary weoden rods in- 
serted through the peep-holes. The whole design and 
construction is essentially practical; it is '' mouse- 
proof,” '*' foolproof,’’ and combines strict economy with 
safety of operation. The transformers, together with 
the LOW) volt distributing switchboard. are placed On 


the lower flcor of the sub-station. 
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There is nothing about this low-pressure switchboard 
which calls for special remark, but inasmuch as it con- 
trols the supply to the Stanningley Iron Works, it may 
be taken as fairly representative of a large consumer's 
equipment. The iron works have recently been con- 
verted to electrical driving, and are now equipped with 


Fic. 12.—10,000-Votr Switch CELLS at STANNINGLEY 


Tron Works. 


55 motors of an aggregate horse-power of 950. The 
works are engaged in the manufacture of bridge steel- 
work, railway rolling stock, &e., and form a good 
example of an old. straggiing engineering works 
wherein the economies of electrical driving are most 
evident. 

To return to the general question of transforming 
stations on consumers’ premises, Figs. 14 and 15 show 
the company’s standard diagrams of connections for a 
100 kw. equipment in the case of both 10,000 volt and 
2,000 volt supply. It will be observed that in both 
diagrams the utmost simplicity has been aimed at, 
while the quantity of switehgear and apparatus in- 
volved has been reduced to the absolute minimum 


Fic. 15.—400-Vorr THREE-PHASE DISTRIBUTION BOARD AT 
STANNINGLEY IRON WORKS. 


compatible with facility for all ordinary cperations and 
the necessary control. 

As might be expected, the company’s consumers 
include representatives of practically every industry 
characteristic of the district, as well as outsiders who 
are being attracted from Dewsbury, and other centres 
bv the lower local rates and advantages of a cheap 
power supply. It would be tedious to enumerate the 
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various industries represented, but mention may be 
made of one or two characteristic installations. Fig. 
16 is & view taken in a typieal shoddy factory, and 
shows two 20 h.p. motors driving rag-pulling machines. 
Near by this factory is a pumping station owned by 
the Mirfield Urban District Council, where a 20-h.p. 
motor and centrifugal pump serve to pump the local 
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sewage to a sewage farm. The motor is started and 
stopped automatically by means of a float in the tank 

The Gomersal worsted spinning mills form a good 
example cf group driving of textile machinery. There 
are 13 motors, with an aggregate of 368 h.p.; the 
motors are all three-phase induction type provided with 
enclosed starters, while the wiring throughout the mil] 
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Low Moor Company contains an electrically-driven 
four-stage centrifugal pump, which, in comparison with 
the enormous steam-driven ram pumps which it has 
displaced, constitutes a striking object lesson in the 
economy of space and capital effected by modern elec- 
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trical pumping plant. The pump is situated at the 
bottom of the shaft, and is directly driven by a three- 
phase, 400-volt, 67 b.h.p. mctor. Four hundred 
gallons of water per minute are raised 414 ft. to the 


Fic. 16.—20 н.р. Morons Drivinc HRacG-rvuLLING MACHINES IN SHODDY Facrory. 


is open and supported on porcelain insulators. The 
Cliffe Mills at Pudsey is another example, only in this 
case the industry is cloth manufacture, and the motors 
number 15, with an aggregate of 312 h.p. Fig. 17 is 
a view taken in a silk-weaving establishment, and 
shows a number of silk looms directly driven by gearing 
from flexibly suspended motors. 

The Calder Colhery is a Case Where motors are used 
for almest every purpose save that of winding. There 
are 11 motors installed, their aggregate horse-power 
amounting to 125. The ''Three Nuns'' pit of the 


surface. "The underground electric lighting at this pit 
is charged for at power rates, since it makes practically 
a 24-hour load. The reliability of this class of pump- 
ing machinery is well .llustrated by an example in the 
Chickenley Colliery, situated between Dewsbury and 
Ossett. А 35-h.p. motor-pump installed there re- 
cently ran for 17,000 consecutive hours with a total 
stoppage of only 40 minutes due to supply being cut oft 
during the annual tests. 

A rather special class of consumer and pumping 
plant is the subject of the illustration shown in Fig. 18. 
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In that case a Canal Navigation Co. was glad shoe factory in Pudsey, eight motors with a total of 
to avail itself of a temporary supply for the purpose of 65 horse-power having replaced the previous steam 
pumping out a coffer-dam during the re-construction of plant. 
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part of the canal banks. The number of cases in which From this very brief and necessarily incomplete 
steam or CN eneines have been displaced, and aban- survey О! the stute ol development within the coni- 
doned by their owners is quite a large one. One pany's area, it will be gathered that progress is being 


exaniple is that of Messrs. Scales & Son’s boot and made; and being made rapidly now that the ice has 
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been broken, and the reliability of electrie power supply 
proved beyond question. Among the varicus factories 
at the present moment undergoing electrical equip- 
ment for connection to the mains are the following :— 
The British Carbide Factories, Ltd., Messrs. J. W. & 
F. N. Priestley's Cloth Mills, The Spen Valley Carpet 


Works, The Natural Fertilisaticn Co., and several 
smaller works, the total capacity of the installed 
machinery amounting to 1,950 kw. In addition, ar- 


rangements for bulk supply have been made for the 
following districts: —Brighouse, Castleford, Farsley, 
Hipperholme, Horsforth, Liversedge, and Ossett. 

1n concluding we have to express our thanks to Mr. 
W. B. Woodhouse, resident engineer to the company, 
and to Mr. Н. W. Sillar, mains engineer, for their 
courtesy in conducting us over numerous consumers’ 
installations, and providing all facilities for the prepara- 
ticn of this article. 


ACCIDENT ON IHE METROPOLITAN RAILWAY 


үү: regret to have io record the occurrence last 
Saturday morning of an accident on the Metro- 
politan Railway at West Hampstead Station through 
which, for the first time in the history of the railway 
since its opening, forty-three years ago, the lives of 
passengers were lost. From some cause, the nature 
of which can only be stated with any degree of cer- 
taintv after the conclusion of the inquiry which Major 
Pringle is now conducting on behalf of the Board oí 
Trade, an electric train from Baker Street due at West 
Hampstead at 7.45, ran into the rear of the preceding 


were afterwards towed away on their own wheels. 
The main frames, as may be seen in the illustration, 
mounted one over the other, and the body work of 
both cars was badly wrecked. The car to the right, the 
frame of which is below the other, is the leading ear 
cf the on-coming tram. Both trains were composed 
of the Company's standard electrical rolling 
with multiple unit control. The weather at the time 
was very foggy and fogmen were out along the line, but 
whether this had anything to do with the cause of the 
disaster remains yet to be seen. The line was blocked 
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stock 
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train which was still standing at the platform in West 
Hampstead Station. The rear coach of the standing 
train and the leading ecach of the on-coming train, 
both of them 3rd motor were badly 
erushed into each other, as above 
illustration, and three persons were 
and several more or less seriously injured. 
o1 the second train had a marvellous escape, 
his injuries were sufficient to necessitate his removal 
to a hospital. It is remarkable to notice the effect of 
the collision on the rolling stock. We understand that 
the dama: 
ment tock place in faet the cars, 


couches. 
shown in the 
killed outrieht 


elass 


although 


| tO bogies Is not serious, 


hopelessly involved, 


The driver 


and that no derail- 


WRECKED CARs. 


for a few hours, but traffic was finally resumed about 


| O clock. 


The Board of Trade inquiry was held by. Major 
Pringle on Monday and Tuesday, and, following the 


precedent established in connection with the Shrews- 
burv disaster, this was publie instead of private. We 
have, therefore, been able to publish a complete special 
report, which appears on an earlier page of this issue. 


It will be well, however, to consider some of the 
conditions of working on the line, especially 
with regard to the signalling system, in order 
to distinguish the probable from the | improb- 
able. 
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The evidence was unanimous that the signals were 
not against the incoming train, that the signal of '' line 
clear " was wrongly given, and the driver, owing to 
the fog, was unable to see the train in front of him in 
the fog in time to pull up. 

Some misunderstanding appears to exist in the publie 
mind, whether one man or two are present in these 
trains in the drivers’ cab. It is a fact that at the 
commencement of the electrice working on the Metro- 
politan Railway, two men were invariably employed, 
although, on the Metropolitan District Railway from 
the first, only one man was employed. The Company 
have, however, more recently instituted the practice of 
having only one man in the driver's cab, which they 
are permitted to do by the Board of Trade on condition 
that the guard in charge of the train is himself a man 
trained in eleetrie train working, and what is known 
as the ‘‘ dead man's handle '' is fitted to the controller. 
This latter device, which in rather different forms is 
fitted to both the Westinghouse and British Thomson- 
Houston equipments, used by the Company, ensures 
that, should the driver relax his hold on the controller 
handle the current is cut off and the brakes are applied. 

The signalling system used on the whole of the 
Metropolitan Railway differs entirely from that in use 
on the Metropolitan District and the Tube railways 
associated with the Underground Eleetrie Railways Co. 
of London. Full automatie signalling, as employed by 
the latter group of lines. is not used, but the same 
system with hand-worked signal boxes is retained that 
has been in use for the last 20 years with such con- 
spicuous success on the line. 

The method is known as the Spagnoletti lock and 
block system in the electrical interlocking, similar, 
except for matters of detail, to that already described in 
ELECTRICAL ENGINEERING (Vol. I., pages 837 and 880) 
in connection with the extension of the City and South 
London Railway to Euston. An illustration of part of 
the equipment is also given in our last issue, in con- 
nection with the training school of the Metropolitan 
Railway. It is needless to repeat all the features of 
the method, but it should be pointed out that in the 
svstem, in the form in which it is installed at West 
Hampstead, the '' dise ” instrument in the cabin, pro- 
vided everything is in proper working order, and has 
been worked acecrding to instructions, should have 
indicated '' train on line," while the train was stand- 
ing in the station, and at the same time the lovers 
should be automatically locked so that the signalman 
would be unable to lower either the home or the distant 
signal until the train from the station had operated the 
electrical treadle, which is situated at least a train’s 
length beyond the starting signal. In addition to this 
it would be necessary for the starting signal to be placed 
at danger before the instrument could be operated to 
release the lock on the home signal. 

From the mass of evidence, some of a “© cireumstan- 
tial” nature, Major Pringle will have to decide whether 
some failure took place in the action of the dise instru- 
ment and the locking of the lever. or whether there 
had been some tampering with the instrument. 

The conditions of fog working in operation at the 
time, of course introduce an additional link in the 
transmission of the signals from the signal-box to the 
driver. The method is, however, simple in the ex- 
treme. The duty of the fog man is simply to translate 
the indications of the semaphore into a form intelli- 
gible to the driver if there is a risk of his not being 
unable to see them, first of all by keeping a pair of 
detonators on the line whenever the signal is at danger 
and removing them when the signal is lowered. One 
dletonator alene is a sufficient. signal to stop the train, 
but two nre used in ease of one misfiring, In addition 
to this, flags or lamps are displayed. close to the track. 
In the course of an interview by a newspaper correspon- 
dent, the driver has averred that he heard no detonator, 
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and that a fcg man gave him the green flag signal to 
proceed. 

The ‘* automatic train stop '" device, about which 
so much was talked on its introduction on the Metro- 
politan District Railway, and which consists of a device 
whereby a special brake valve trigger is tripped, and 
the train stopped automatically if it overruns a 
signal, does not come into questicn in this case, as, of 
course, if the signal had been down, it would not come 
into operation. The Metropolitan Railway Company's 
trains are, however, fitted in most cases with the 
trigger attachment, as the '' train stop " is emploved 
on the whole of the Inner Circle, and the extension of 
its use to other parts of the Metropolitan line is in 
progress. 

It should be noted that although it is not possible to 
cut the current off a section of the line from the 
signal-boxes in cases of accident, the line can be made 
dead. as was nnmediately done in this case by tele- 
phoning to the nearest sub-station. The numerous 
section switch-boxes to be seen along the line are not 
allowed to be used when the rails are live, but are in- 
tended for use for sectionalising the track after the 
current has been cut off from the sub-station switch- 
board. 


Coin-handling Machine.—-In our description of the ingenious 
machine shown at the Engineering and Machinery Exhibition 
at Olympia by the British Coin-handling Machine Co., Ltd.. 
ELECTRICAL ENGINEERING, October 17th. page 611, we stated that 
separate keys were provided for pounds, shillings, and pence. 
This was not quite correct, as any sum from one penny to 
five pounds can be instantaneously delivered by the machine by 
depressing one, or at the most (in the case of a compound sum) 
two keys. 


The ** Batti-Wallahs."—The electrical engineers of the Pacific 
and Oriental Steamship Co. held a smoking concert in the 
Council Chamoer at the Holborn Restaurant on Friday last. 
The society was formed as a means of reunion of past and pre- 
sent electrical engineers of the P. & O. Co., and, needless to 
say, they formed a very happy band of pilgrims when col- 
lected together. A delightful musical programme was given. 
The proceedings were presided over by Mr. E. G. Pinching. 


New Electrical Enterprises in Italy.—The Board of Trade 
Journal states that H.M. Embassy at Rome have forwarded 
a copy of an abstract of notices respecting electrical enter- 
prises authorised in Italy in 1906, issued by the Italian Ministry 
of Agriculture, Industry, and Commerce, from which it appears 
that 239 plants were authorised during the vear, of which 114 
were extensions of installations already existing, and 125 new 
ones with generating stations of their own. Ot the latter, 73 
employ hydraulic motor power, and 52 gas or steam motor 
power. The more important plants. of which special mention 
is made, comprise the following :—In Norihern Italy, that ot 
the “Società Lombarda.” Milan, for the convevance and dis- 
tribution of about 15.000 kw. in the Provinces of Sondrio. 
Como, and Milan; and that of the “Società delle forze motrica 
dell'Anza," for the conveyance and distribution of about 7.209 
kw. in the Province of Novara. In Central Italy that of the 
Società mineraria ed elettrica del Valdarno,’ for the convey- 
ance and distribution of about 400 kw. in the provinces of 
Arezzo, Firenze, and Sicira; that of the “Societa della Val. 
nerina," for the working of a calcium carbide factory in the 
neighbourhood of Narni; and that of the "Società рег impres 
elettriche di Roma," for the conveyance and distribution ot 
about 6,000 kw. in the suburban zone north of Rome. In 
"outhern Italy that of the firm Zecca. Саап & Co., for th: 
convevance and distribution of about 700 kw. in the province 
of Chieti. The following plants are also of importance in 
respect of the quantitv of power transmitted and the extent 
traversed by the conducting wires :— The conveyance of power 
from Pont Canavese to Rivarolo by the “Società Manitattura de 
Rivarolo and San Giorgio Canavese"; that from Bard to 
Carema of the Industrial. Electrochemical Society of Pont Saint 
Martin: that of the Swiss Federal Railwavs for the electric 
system between lselle and Briga: those of the " Società Conti.’ 
fron. Vigevaro to Pavia and Novara; that of the Brescian 
Electric Society. from Brescia. to Cremona: not to mention the 
plants of the “Società Bergamasca," of the province of Ber. 
gamo; of the “Società Officine Elettriche Genovesi.” along the 
"Riviera di Levante"; that of the "società della СеШпа in 
the provinces of Venice and Padcva, and of the "'Nocictà 
Marchigiana,” for electrical firms in the province of Ancona. 
The abstract, which gives fuller details, may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, London, E.C. 
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THE NEW GERRARD TELEPHONE EXCHANGE 
By W. U. Lonnon 


HE Gerrard exchange, one of the most import- 

ant of the London exchanges of the National 
Telephone Co., was transterred to new premises, 
which have been specially designed and equipped for 
the purpose, on September 28th, as described in 
ELECTRICAL ENGINEERING of October 3rd. So far, only 
the first part of this building has been completed, 
owing to the old exehange occupying part of the site 
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the basement floor there is a cable subway extending 
the whole length of the building, so that lines may be 
brought in at either end. The ground floor has been 
designed so that it will be suitable tor a second switch- 
room When this is necessary, and is at present occu- 
pied by the sub-Gerrard exchange and 24 central 
battery incoming Junction positions. As soon as the 
second porticn of the building is completed, in about 
six months’ time, the lines working on this temporary 
equipment will be transferred to the main exchange 
and the apparatus recovered. This fleor will then be 
used for оћсе accommodation. The operators’ 
quarters, comprising clcakroom, lavatories, sitting- 
room, dining-room, and kitchen, occupy the whole of 
the first floor. The apparatus room, in which are in- 
cluded the power plant and the accumulator room, is 
situated on the second flcor, and the switchroom takes 
up the whole of the third floor. 

The general arrangement of the equipment in the 
apparatus room and switchroom is shown in Figs. 1 
and 2 respectively. 

The switehroom will have an ultimate capacity of 
107 subscribers! positions and 48 incoming junction 
positions, which will accommodate about 10.000 sub- 
seribers’ lines and 1,296 incoming junction lines. Of 
this number, 84 subscribers’ positions and 41 junc- 
tion positions are at present installed and equipped 
for 7.840 subscribers! lines and 1,101 inceming june- 
tion lines. As soon as the second part of the building 
is completed, the equipment of the switchroom will 
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which will eventually be covered. The premises have 
been designed to provide accommodation for two. ex- 
changes, each of 10.000 lines’ capacity, when it is 
economical to instal a second exchange in the. same 
building. The part of the building at present erected 
extends from Gerrard Street to Lisle Street, having 
a frontage in each ease of 250 feet and a leneth of 
115 feet, while the extension over the site of the old 
premises will increase this area by another 3,060 
square feet. 

The building consists of five fleers, and is of fire- 
proof construction; staircases at each end provide 
ample means of exit. The basement provides accom- 
modation for stores. heating apparatus, and dry-air 
pumping plant for the dry-core cables, and beneath 


be extended to 103 subscribers! positions and 47 junc- 
tion positions, which will provide accommodation. for 
0,520 subscribers! lines and 1,2609 incoming junctions. 

The subscribers” multiple equipment is 10.400 lines 
multipled every nine panels over the subscribers 
sections and every six. panels over the Junction sec- 
tions. The equipment of outgoing junctions is 1,520 
multipled over the subscribers’ secticns every six 
panels, while 240 outgcing junctions for lending to 
other exchanges not having direct junctions of their 
own are multipled every six panels over the incoming 
junction. sections. 

The switehboard is made up of eight-panel sections, 
each equipped fcr. three. operators’ positions. The 
top portion of the section is completely separated from 
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the lower portion by means ot an iron. shelf. covered 
with sheet fibre carrying. the subscribers’ multiple 
cables, and a continuous row of removable uralite 
panels is sc placed in the subscribers’ sections as to 
prevent a fire taking place on the cords or relay wiring 
from damaging the outgoing junction multiple or the 
subscribers" calling equipments. In addition to these 
partitions, each section is partially divided from the 
adjacent ones by means of sheet iron. All lighting 
and ringing circuits are run in iron conduit cutside 
the section, and all cables and wires used for the 
internal wiring are covered with a flame-proof asbestos 
braiding. 

The lighting of the switehboards is by means of 
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was taken on a Sunday at one ot the slackest hours 
of the day; ordinarily the exchange presents a far 
busier appearance. A view of the subscribers’ 
operator's keybcard is shown in Fig. 4. It will be 
noticed in this illustration that four-party line ring- 
ing keys have been fitted; behind these are the listen- 
ing keys, and behind these again the keys for register- 
ing the calls. The supervisory lamps and plugs are 
also shown, while the strips of keys on either side of 
the position are in eonnection with the outgoing crder 
wires. 

The monitors desk consists of five two-position 
sections lined up together and equipped with lines for 
listening on the operators’ head cireuits and order 
wires, for observing service, and dealing with inquiries 
and any operating difficulties which might be experi- 
enced by the ordinary operators. Switching arrange- 
ments are made on this desk for concentrating the 
lines when the desk is not fully occupied. The two- 
position exchange manager's desk and one-positicn of 
the elerk-in-charge's desk are equipped with the usual 
service lines, while the second position of the latter 
desk is specially wired for observing the nature of the 
service being given by the exchange. A writing shelf 
is provided at the rear of each of these desks for the 
use of the clerks. 

A cabinet fitted with registers is provided in the 
switchroem for recording both the number of effective 
and ineffective calls dealt with by each subscriber's 
operator and monitor. 

At the end of the junction line of switehboards a 
special operator's position is fitted fer testing by 
means of a voltmeter all subscribers’ lines direct. fron 
the multiple, and circuits are provided cn this position 
for extending a line reported out of order to the test 
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continuous reflectors ecntaining iwo sets of circuits, 
one of which is for ordinary use and the other is 
specially wired so that a call originated at nicht will 
automatically light that section on which the call is 
made. 

The circuits of the subscribers’ lines and connecting 
cords and of the incoming juneticn lines are on the 
standard central battery system. 

A general view of the switchroom showing the sub- 
seribers’ line of switehboards on either side, the 
monitor's desk in the middle, and the chief operator's 
desk behind it in the background, is shown in Fig. 3. 
In order that the view of the beard might not be 
blocked too much by the operators, this photograph 


When 
the switehroom is extended, this position will be re- 
placed by one similarly equipped which will be fitted 
at the end of the subscribers” line of boards, and. in 
eddition, eireuits will be provided for plugging up lines 
reported out of order. so as to bring them under eon- 


clerk's desk if any further tests are necessary. 


stant cbhservation. These plugging-up circuits are 
provided for at present by a portable unit wired fer 
59 lines and a voltmeter testing set. The circuit 
which will be emploved for this purpose is shown in 
Fig. 5, nnd is capable of being adjusted to deal with 
апу kind of fault: as it is of new design, the following 
description may preve of interest. 

The plug is inserted in the multiple jack of the 
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line reported out of order, and the line is tested with 
the voltmeter testing set to ascertain the nature of 
the fault. Should the fault prove to be due to the 
A and B sides of the line being in contact, battery on 
the 4 side or earth on the B side, the keys are left in 
the normal position. Relay No. 1 is actuated by the 
fault, completing the circuit through its winding, and 
relay No. 2, having current passing through its wind- 
ings in opposite directions to earth through the bush 
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of the jack, on which it puts a tone test, is not 
actuated, and the supervisory lamp is not lit. As soon 
as the fault is cleared the cireuit through relay No. 1 
is broken, which, ceasing to be actuated, cuts off 
current from one of the windings of relay No. 2, thus 
causing the latter relay to be actuated by means of 
the current flowing through its other winding and com- 
pleting the circuit of the supervisory lamp, which 
accordingly glows. This draws the attention of the 
Operator, who again tests the line by inserting the 
plug of the testing circuit into the jack provided, and 
upon finding it in order disconnects the plug cf the 
plugging-up circuit from the multiple 
Jack. Key A, which merely acts as a reversing key 
When thrown, causes the circuit to work in exactly 
the same wav when the plug is inserted into the jack 
of a line having the А and B sides in contact, battery 
on the B side or earth on the A side. Disconnections 
are provided for by throwing key B. This connects 
currents in opposite directions permanently thrcugh 
the two windings of relay No. 2, and also switches 
the connection of the armature of relay No. 1 from 
one side of the coil of relay No. 2 to the supervisory 
lamp. Thus the supervisory lamp is lit when relay 
No. ] operates instead of when it becomes inoperate, 
as in the case of lines in contact: as soon, therefore, 
as the disconnection is made good, a subscriber re- 
moving his telephone from the rest completes the 
circuit through relay No. 1, which actuates, thus com- 
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pleting the lamp cireuit and calling the attention of 
the operator. lf a line having an intermittent fault 
is required to be plugged up, the circuit is adjusted 
by means of the keys A or B, acccrding to the nature 
of the fault as given above. "The key c is then thrown 
if it is desired that the operator should be able to 
supervise the line without having the alarm buzzer 
sounding every time the fault temporarily clears, cr 
the key D is thrown if it is considered necessary to 
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cut off the intermittent flashing cf the lamp as well 
as the alarm buzzer. 

The apparatus room has been constructed with a 
mosaic floor, and the base-angle irons of all racks 
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bic. 4.—SUBSCRIBERS’ OPERATORS’ KEYBOARD. 

have been buried, so that the floor may be more easily 
kept clean and free from dust. The main distributing 
frame, consisting of 90 uprights, is capable of being 


extended to 150 uprights, and thus previding accom- 
medation for two 10,000-line exchanges. This frame 
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has eapacity for 300 pairs of arresters on.each upright, 
necessitating an iron platform being constructed along 
the vertical side so as to provide proper access to the 
upper portion. A general view showing the vertical 
side of the main frame with the platform and the 
horizontal side of the intermediate distributing frame 
is given in Fig. 6. 

The outside cables are brought on to the vertical 
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on which they are required to be terminated. After 
passing through a pipe in the floor, the lead covering 
is stripped off, and each cable is waxed and laced out 
into two cables of 300 pairs, thus completely oceupx- 
ing two uprights of arresters. The total number of 
pairs of wires brought on to the arresters is 18,000. 

A test jack frame of new design has been fitted at 
the end of the main frame to accommodate strips of 
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side of the main distributing frame, where a fuse, 
lightning arrester, and heat coil are successively in- 
troduced into the circuit before the cross-connecting 
wire is connected, thus protecting the inside equip- 
ment while the switchboard cables are connected 
through the intermediate distributing frame to its 
horizontal. side. The method of bringing the outside 
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cables on to the frame is shown in Fig. 7. The 600- 
pair cables which -enter the- building at either end 
through the subway in the basement previously men- 
tioned are all of the paper-insulated, lead-covered 
type. These pass up the wall cf the building in iron 
pipes until the special cable trough shown is reached. 
They are there jointed to 600-pair silk and cotton, 
lead-covered cable, and tak ücross to the 


uprights 


break jacks through which all the order wires and 
private lines have been wired, so that they may be 
mcre readily tested. 

The intermediate distributing frame, line and cut- 
off relay racks, special apparatus racks for the relays 
in the junction circuits, resistance lamp cabinet, re- 
peating coil racks, and incoming junction condenser 
rack are all installed and prepared for the ultimate 
equipment of the exchange. The subscribers’ register 
rack has sufficient capacity for a register to be fitted 
on every subscriber's line, and 5, 800 registers are at 
present fitted. 

The test clerk's desk consists of three two-position 
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sections, and all service and testing lines are mul- 
tipled in front of each position. A two-sc ‘ale testing 


voltmeter set with the usual keys is provided for each 
position. A six-position fault clerk's desk with the 
necessary service lines and docket distributor has also 
been provided. 

The current required for working the exchange is 
supplied from a battery consisting of 11 cells of 
the Chloride Co.'s type, eapable of giving a dis- 
charge of 4,230 ampere hours at a nine-hour rate, 
while an additional set of four cells of a similar tvpe 
is provided having a capacity of 780 ampere hours 
at a nine-hours’ rate of discharge for increasing the 
voltage from the main battery to provide current for 
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working the private branch exchanges and registers 
on the subscribers’ lines. 

The motor-generators for charging the battery are 
in duplicate, and are of the special type with a large 
nuniber of commutator segments which are used for 
telephone work. They are driven from two alternative 
200-volt direet eurrent supply mains, and are each 
:apable of an 800-ampere output at 30 volts. 
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Frig. 8.—TmHE New ap OLD DERRIC 


Two ringing motor-generators are installed, one 
driven from the supply mains and the other from the 
24-volt battery. Each machine is capable of an cut- 
put of 300 watts at 75 volts. They are both fitted 
with special interrupters for supplying the various 
alternating, pulsating, and tone-test currents required 
for ealling the subscribers or providing tests for the 
use of the operators. 

The power board consists of three panels, on which 
are mounted all the controlling switches and instru- 
ments necessary for the proper working cf the power 
plant, and three fuse panels are provided for dis- 


tributing current to the various circuits. The fuses 
on these panels are of an alarm type, and, except in 
a few cases, no circuit or group of circuits is fed 
through a fuse of a larger capacity than 13 amperes. 

The exchange is equipped throughout with alarms 
for calling the male staff together in the case of any 
emergency. 

Fig. 8 is a view taken before the change-over was 
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ON THE GERRARD EXCHANGE. 


carried out, showing the large derrick on the old ex- 
change and the smaller one which is suttieient for the 
new exchange, owing to the increased use of under- 
ground wires. 

The architect for the building was Mr. L. Stokes, 
and, as in the majority of central battery exchanges, 
the Western Electric Co. were the contractors for the 
supply and installation of the exchange equipment, to 
the National Telephone Co.’s specification. We are 
indebted to the National Telephone Co. for permission 
to photograph the exchange and for the loan of plans 
and diagrams to illustrate this article. 


A 5-TON OVERHEAD JIB CRANE 


HE accompanying illustrations show an example 
of an electrically-driven overhead crane of the 
revolving jib type, which is now finding a good deal of 
favour for certain classes of work, where it is advan- 
tageous for the driver to be placed almost directly over 
the load. The crane in question was supplied by 
Messrs. Clarke Chapman & Co., of Gateshead, and is 
in use in a shipbuilding establishment at Birkenhead. 
The crane is capable of lifting 5 tons at a speed of 
60 ft. per minute, and swinging at a rate of 170 ft. 
per minute at a radius of 27 ft., and of travelling with 
the 5 tons load at 180 ft. per minute. As may be seen 
from the drawing, the carriage of the crane runs on 


four wheels, all of which are driven by the travelling 
motor. The jib is supported from this carriage by two 
steel frames, which carry a number of rollers, on which 
the jib revolves. The lifting and slewing motors, with 
their gear, are placed at the back of the jib, so as to 
help to balance it. 

The rope sheave is mounted on a lever having its 
fulcrum near the sheave and mounted on a spring 
having a displacement of 3 in. vertically, the long end 
of the lever being held by another spring, so adjusted 
that if the load on the hook exceeds a predetermined 
amount, this long end cf the lever rises, and tripping 
a switch cuts the current off the motor and leaves the 
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Fic. l.—GENERAL VIEW ОЕ 5-TON OVERHEAD JIB CRANE. 


load suspended by means of the magnetic brake. As the Jib so that the driver is always over the load and is 
pointed out above, a very important feature of this able to see right down into the hold of a ship when the 
type of erane is that the eage is fixed on the end of crane is being used for unloading purposes. 
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ELEVATION AND PLAN or 5-TON OVERHEAD REVOLVING JIB CRANE. 
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STREET LIGHTING IN THE CITY 


BOUT three months ago we announced the deci- 

sion of the Corporation of the City of London to 
promote an experimental display of electrical street 
lighting in certain thoroughfares during the coming 
winter. A part of the scheme was entrusted to the 
City of London Electric Lighting Co., who were to 
light parts of Holborn Viaduet, Farringdon Street, 
Newgate Street, and some other streets, while a de- 
monstration in Cannon Street by the Charing 


Fic. 1.—New FLAME Arc Lamps IN CANNON STREET. 


Cross, West End and City Electricity Supply Co., Ltd., 
was arranged for. We understand that the prepara- 
tions of the City of London Co. are not yet com- 
plete, but the experimental lighting in Cannon Street 
by the Charing Cross Co, has been put into operation 
during the last week. 

The scheme adopted is that of centrally hung flame 
arc lamps, which are to be run and maintained at the 
rate of £17 10s. each per annum, all costs of the ex- 
perimental installation being borne by the company. 
Ten lamps have been installed, suspended by cross 
wires in the manner shown in Figs, 1 and 2. It will 
be noticed that in each case a pair of crossed wires 
are employed to prevent swinging, with the lamp hang- 
ing at their intersection. This methed has the addi- 
tional advantage of providing a stand-by suspension in 
the unlikely event of the breakage of one wire. One 
of the wires is insulated, and forms the conductor, but 
this, as well as the other wire, is made of stranded 
steel, and is of equal tensile strength. The ecnducting 
wire is easily distinguished in the illustrations by its 
greater thickness, caused by the insulating covering, 
and the arrangement of the insulators at the wall 
and the lamp, together with the attachment 
and tightening gear by which the tension on the two 


wires is adjusted, is clearly shown in Fig. 2. The sus- 
pension is arranged so that the lamps are approximately 
20 ft. above the roadway, and they are placed about 120 
ft. apart on the average. No arrangement for lower- 
ing or drawing to the side has been provided, but the 
company has undertaken to carry cut all the necessary 
trimming, and to attend to the lamps at night when 
the traffic in the street is light. 

No attempt has been made to ornament the attach- 
ments to the wall. The endeavour has rather been to 
make them as inconspicuous as possible. The insulation 
consists of a special insulator similar to that used for 
overhead tram lines, and in addition to this the con- 
ductor is insulated with a pure and vulcanised rubber, 
braided outside and coated with a special preservative 
against the weather. 

The lamps used in this experimental lighting are of 
two types, manufactured by Oliver Are Lamps, Ltd., 
and the Gilbert Are Lamp Co. respectively. The two 
kinds of lamps are arranged in equal numbers alter- 
nately, and are of very similar external appearance, 
although differing considerably in their interna] ar- 
rangement. In order to comply with the requirements 
it was necessary to select types of lamp with long 
burning hours, without excessive size, and for this 
reason lamps for burning more than one pair of carbons 
have been adopted. In the two makes, however, this 
is accomplished in different ways, as the Oliver lamp 
is of the magazine type, while the Gilbert lamp is of 
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Fic. 2.—CENTRALLY-HUNG Frame Anc Lamp, SHOWING 
SUSPENSION. 


the multiple carbon variety. The appearance of the 
lamps alight is very similar, and the same brand of 
carbons, giving a slightly but not unpleasantly yellow 
light, is used. The general features of the Oliver 
magazine lamp were described and illustrated in Errc- 
TRICAL ENGINEERING, Vol. I., page 98, including the 
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extremely ingenious endless chain feeding arrangement 
used in connection with the magazines. 

The distribution of light obtained with the centrally 
hung lamps is very good, and the amount of illumina- 
tion is without question amply sufficient. They are 
placed sufficiently high not to be annoying to drivers 
in the traffic, and the absence of any but practically 
vertical shadows secures excellent illumination of the 
roadway. The argument so often raised against over- 
head trolley wires of obstruction to the passage of fire- 
escapes does not apply to the use of the cross suspen- 
sion, because in the City all fire appliances are con- 
structed to pass under the railway bridges, where there 
is considerably less head-room, 


The Sowerby Bridge Tramcar Accident. 
deaths of three out of the five people killed in the 
Halifax Corporation tramcar accident was concluded at 
Sowerby Bridge on the 25rd inst. Тһе car, apparently, 
was proceeding up ап incline of 1 in 15 when the 
current suddenly went off and the car began to slip back. 
The driver stated that he had on a large load at the time, and 
whilst rounding the curve at Edwards Road the wheels began 
to slip, so he applied sand, and then the current failed; he set 
the controller in the ‘ off” position and applied the wheel- 
brake; the car was now sliding down the hill backwards, so he 
gave the wheel-brake an extra pull, and then locked the 
wheels. He then released the wheel-brake, and applied the 
electric brake and the slipper, but there was no check. The cur- 
rent coming on again, he reversed the mctors forwards, and 
then the trolley arm smashed off. The car was equipped with 
controllers, which apparently had different braking positions 
which the driver did not realise, and went through the 
evolutions: necessary for the controller on the other end of 
the car, which proved ineffective. The car ran round the 
curve and then left the track and fell over on its side. The 
engineer at the power station stated that the switch on the 
section blew out at 5.45 a.m., and he immediately replaced it. 
A wire in the controller at the back of the car was found to be 
fused, and this was thought to be the probable cause of the 
current failing. The particular switch on this section had, ap- 
parently, come out on several occasions. The jury returned a 
verdict that the cause of death was accidental, and they were 
of opinion that the Halifax authorities were sadly to blame in 
sending out a car with a different type of controller at each 
end, and recommended that it should nct be done again, and 
that a third man should be employed to collect the fares so 
that the conductor should not leave his platform when ascend- 
ing hills such as the Pye Nest. 


Electric Railway Accidents.— 4 return has been issued, at the 
instance of the House of Lords, showing the number of persons 
killed and injured through coming in contact with electric 
“live rails” on electric railways in the United Kingdom for the 
years 1904, 1905, 1906, and a portion of 1907. ‘The inclusive 
figures for the period from 1904 to August, 1907, are as fol- 
lows :—City and South London Railway, one passenger injured. 
Great Northern and City Railway, one servant injured. Lan- 
cashire and Yorkshire Railway, 11 servants injured, one 
"person on business ” injured, five trespassers killed, and seven 
injured. London and South Western Railway, 2 servants in- 
jured. Mersey Railway, one servant injured. Metropolitan 
Railway: 6 servants injured. Metropolitan and Great Central 
Joint : one servant killed and one *' person on business ” injured. 
Metropolitan and Great Western Joint: 2 servants injured. 
Metropolitan and Metropolitan District Joint: one trespasser 
injured (attempted suicide). Metropolitan District Railway : 
two servants killed and eight injured, one trespa:ser injured. 
North Eastern Railway: one servant killed and nine injured, 
three ''persons on business” injured; seven trespassers killed 
and 16 injured. The total casualties, therefore, tor the veriod 
above mentioned are 87, made up as follows :—4 servants killed 
and 40 injured; one passenger injured; 5 ‘‘persons on business ”’ 
injured, and 12 trespassers killed and 25 injured. The total 
figures for each year are as follows :—1904: 8 killed and 20 
injured; 1905: 2 killed and 18 injured; 1906: 4 killed and 21 
injured; 1907 (August 31st): 2 killed and 12 injured. 

Wireless Telegraphy.—The Amalgamated Radio Telegraph Co. 
report the stranding of the s.s. Lituania, at Skillinge, near 
Stockholm, The ship, which had 760 passengers and 104 crew 
on board, was equipped with the latest type of Poulsen Wireless 
Telegraphy apparatus, and was able, almost immediately after 
she struck, to get into communication with the company’s station 
at Lyngby, and so relief steamers and supplies were sent out 
from Copenhagen. Communication has been kept up between 
the ship and the salvage authorities, without any failure, and 
full details of the progress of the salvage operations are con- 
stantly sent. 


The inguiry into the 


LOWERING GEAR FOR CENTRALLY SUSPENDED 
ARC LAMPS 


HE London Electric Firm of Croydon send us some par- 
ticulars of a method of suspension for arc lamps which 
is in use in Devonshire Place, Eastbourne, and is illustrated ir 
Fig. 1. The lamps in question were originally hung on. span 
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Fic. 1.—CENTRALLY Hunc Авс Lamp Ат EASTBOURNE. 


wires across the road without any lowering device, and a tower 
wagon was used for the purpose of trimming, but they were 
recently fitted with lowering gear to the order of Mr. J. K. 
Brydges. The distance between the span wire poles is about 
64 ft., and the winch is secured by wrought-iron straps to the 
outside of one of these, the wire rope running from it over a 
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Fic. 2.—ComBINeD GEAR FOR LOWERING 
AND DRAWING TO THE SIDE. 
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guide pulley to a contact and suspension device. A further 
modification is illustrated in Fig. 2. This consists of а conta-t 
and suspension device with special carriage and double-barrelled 
winch, enabling the lamp to be first traversed horizontally along 
the line and then lowered to the ground at the side of the road 
for trimming, thus obviating interference with the traffic in the 
centre of the street. 

Underground Electric Railways of London: Theatre Expresses. 
— The Underground Eiectric Railways Company propose, when 
their new station in the Strand is opened in December, to run a 
series of trains at express rates between the Strand and Finsbury 
Park, from 11.15 p.m. to 11.45 p.m., with only one stop, at 
King’s Cross. They do not propose at present to extend the 
service westward to Hammersmith and Highgate lines. 


Ост. 31, 1907. 


ELECTRICAL ENGINEERING 


695 


ELECTRICAL SCIENCE 


British and American 


Electromagnetic Theory of Rotatory Polarisation.—In the 
October number of the Proceedings of the Cambridge Philo- 
sophical Society, J. J. Thomson discusses mathematically the 
conditions under which a collection of atoms would possess the 
power of rotation if each atom consisted of a number of elec- 
trified parts rigidly connected together. The rotation of the 
plane of polarisation by solutions of such substances as sugar 
and tartaric_acid, which possess what the organic chemist calls 
the unsymmetric carbon atom, is a valuable index to the chemical 
constitution of a substance. Starting from the general electro- 
magnetic equations, the author finds expressions for the con- 
vection currents produced by the action of the electric com- 
ponent of the light wave on the charged parts of the atom. 
These expressions necessarily involve the inertia constants 
dynamically defining the distribution of the mass of the atom 
and analogous constants defining the distribution of positive 
and of negative electricities in the atom. The process of 
averaging tor all the molecules in unit volumes leads to an 
equation indicating the amount of rotation of the plane of 
polarisation of the incident light. It is evident from this 
equation that unless the atom possesses a considerable want of 
symmetry there will be no rotation. For example, if the ‘‘elec- 
trical centre " of the negative charges coincides with that of the 
positive charges, or if the distribution of electricity is dynami- 
cally similar to a certain extent to that of the mass in the 
molecule, or if the distribution of the electricity alone is too 
symmetrical, there will be no rotation. There will be no 
rotation, again, if the charges are all in one plane. 

Measurement of Electrolytic | Resistance.—]n the Physical 
Review for October is a Paper by Franklin and Freudenberger 
giving their experience of a method of measuring the resistance 
of electrolytes without the use of cathode or anode. The methods 
are based on the use of a transformer whose primary is supplied 
with alternating current, and whose secondary ‘‘ winding ” con- 
sists of a тай turn of the liquid whose resistance is to Le 
measured. The liquid is contained in a glass ring vessel made 
by grinding two concentric glass cylinders of different diameter 
to КН а bottom and a top plane glass ring. Of the methods 
described by the authors, the best is a Wheatstone bridge ar- 
rangement in which the primaries of two exactly similar trans- 
formers form two arms of the bridge, and the parts of a long 
German silver slide wire form the other two arms. The secondary 
of one transformer is the ring of liquid whose resistance is to be 
measured; the secondary of the other is a winding of nine 
turns shorted through a variable resistance. An alternating 
current galvanometer was used in the bridge. This instrument 
is like the Kelvin astatic galvanometer, but instead of permanent 
magnets possesses two soft iron rods, each inclined at 45° to 
the horizontal in different directions in the same plane. These 
soft iron bars are magnetised by the vertical field due to an 
auxiliary coll traversed by alternating current of the frequency ir 
use for the experiments. Current through the galvanometer coils 
affects the astatic needle system onlv if of the same frequency. 
The sensibility of the instrument is said to be greater than that 
of the telephone. Returning to the bridge arrangement in which 
this instrument is used, the contact on the slide-wire is firs’ 
adjusted to vive zero deflection, with both secondaries open. 
Then the liquid is poured into its ring, and a balance obtained 
bv varying the resistance of the second^ry of the other trans 
former. 'The method seems susceptible of considerable accuracy, 
and a table of the specific conductivity and of the temperature 
-= coefficient of the conductivity is drawn up for various dilution 
of six electrolytes. This table shows that the electrodeless ring 
method yields results in close agreement with the results о” 
Kohlrausch апа Holborn. 


Continental 


Thermoelectricity of Nickel.—The thermoelectric properties of 
nickel are peculiarly subject to masking by metallic impurities. 
H. Pécheux has studied the effect of these impurities, more 
especially in connection with his copper-nickel pyrometer, and 
publishes his results in the ('omptes Rendus for October 7th. 
Among the specimens of commercial nickel investigated, the 
most fusible one contained 0°8 per cent. of copper, 0'2 per cent. 
of carbon and silicon, and traces of iron and cobalt. The least 
fusible contained 1°5 per cent. of iron, 0:5 per cent. of c.balt, 
O1 per cent. of carbon and silicon, and traces of copper. The 
‘usible specimen was brittle, and both were hard. ‘The curves 
of E.M.F. of both specimens intersect at 200°. Annealing for 
20 hours at 640° has the effect of rendering the E.M.F.'s con- 
stant, so that a useful and constant thern oelectric pyrometer 
may be made with either specimen, but their readings may show 
differences of some 8 per cent., according to composition. Ап 
even more marked effect is shown when both cobalt and copper 
are present as impurities. 'lhis is accompanied by a marked 
change in the resistivity. 


A New Hole Interruptor.—In the Physikalische Zeitschrift 
for October 15th W. von Uljanin describes a new and convenient 
form of the hole interruptor which works for months without 
giving trouble. For diaphragms he uses thimble-shaped tubes of 
thin porcelain, made at the Imperial German porcelain factory. 
Each porcelain tube has a small perforation in the bottom, from 
і mm. to 2 mm. in diameter. The thimble is inserted in the 
bottom of a beaker in a hole bored for the purpose of receiving 
it, and is held in position by a short length of indiarubber 
tubing which surrounds it. 'The beaker is placed in a larger 
vessel containing the same liquid as the beaker. The erada 
are thin leaden pipes, bent in spiral coils, one inside the beaker 
and one outside it in the larger vessel. The latter is bent so 
as to envelope the lower portion of the thimble. Both ends of 
each coil emerge from the liquid, and during the action of the 
interruptor a current of cold water is kept running through 
them. In this way any heating of the interruptor is prevented. 
The author has succeeded in working it with strong currents, as 
high as 12 amperes, using in this case the larger hole. If the 
beaker has several holes in the bottom several thimbles may be 
inserted and kept in reserve by closing them up with india- 
rubber stoppers. 


Electronic Temperature.—A new theory of frictional electri- 
fication is formulated by G. Melander in the Physikalische Zeit- 
schrift for October 15th. It is based upon the conception of 
"electronic temperature," i.e., the temperature’ due to the 
energy of the electrons in a substance, as distinct from the 
ordinary temperature due to the molecules. It is quite con- 
ceivable that the mean kinetic energv of the electrons may be 
different in two substances, even though the mean kinetic energies 
of their molecules be the same. In that case, electrons will pass 
from the body possessing the higher electronic temperature to 
the body possessing the lower. But if the latter body is heated 
its electronic temperature also rises and may become equal to 
that of the first bodv, after which no transfer of electrons takes 
place. The author gives numerous instances which may be 
thus interpreted. Cold wool rubbed on glass becomes negatively 
electrified. Having a lower electronic temperature, it attracts 
electrons from the glass. Tf the wool is heated, however, it 
becomes positivelv electrified on rubbing on glass, its electronic 
temperature now exceeding that of cold glass. The author 
inquires whether any particular radiation is capable of directly 
affecting electronic temperature without changing the molecular 
vemperature. 
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Specifications Published Oct. 24th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


i 1906 Patents 


19,398, British Tromson-Hovsion Co. (General Electric 
Co.) Refactory conductors for use as incandescing members for 
electric lamps, furnaces, or other apparatus. Pure graphite, 
produced by heating a deposit of lamp black in a tube electric 
furnace to 35,0009 C.. is mixed with some suitable binder to 
produce a plastic mixture. This is squirted or otherwise shaped 
into threads or filaments, which are then heated to 400° C. to 
carbonise the binder and produce a filament entirely of graphite. 
The filament is then mounted on lead wires and heated with a 
current in a vacuum, Two claims. 


21,510, British THomson-Hovusten Co. (General Electric 
Co.) Magnetic flame arc lamps. The electrode consists of a 
sheet iron envelope having a metal closure at the bottom and 
contains a filling of 30 parts of rutile, 70 parts of magnetite, 
and 125 parts of chromite mixed with 4 per cent. of sodium 
fluoride. When the electrode is in use, the sheet iron envelope 
burns away with the filling, so that the end of the electrode 
presents a smooth surface, and dense сар over the surface, 
which is sufliciently conductive to permit the relighting of the 
are without difficulty. Three claims, six figures. 

22.217, Franz Krizik. In vehicles driven by d.c. motors 
working on the three-wire system, an arrangement so that when 
changing from low-voltage to high-voltage running conditions 
resistances of equal value are separately switched in series with 
the motors; the motor is then connected to its corresponding 
outer conductor, and is short-circuited, throuch its corresponding 
resistance, and finally disconnected from the third wire and 
connected on to the outer. One claim, four figures. 
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| 1907 Patents 


640, Н. RicHanpsoN & С. F. Cooke. This improvement in 
liquid. electrical controllers has for its object the construction 
ot the dippers, and provides a water-level device, so that, if 
the water in the tank falls below the correct level, the rocking 
arm of the controller is automatically locked and put out of 
action. The dippers are made circular and bolted to the 
rocking arm in their centres, which allow the plates to be 
revolved as they are worn away. The water level device con- 
sists of a metal dish suspended in the tank at the correct 
level, provision being made on the tank side for an overflow. 
This dish is connected to one side of the solenoid, the other 
end of the coil being connected to the opposite main. When 
the water level in the tank drops below the level of the dish 
the core of the solenoid falls into a slot in the disc, which 
is rigidly bolted to the shaft of the rocking arm, thus locking 
the arm апа preventing the controller. from being operated 
until the water reaches the proper level, when the coil is 
energised and the bolt withdrawn. Four claims. two figures. 

10,709, К. Bnavw. Ап electro-magnetic brake for railway 
and other electrical vehicles, which has the compound wiring 
arranged on the magnet, which itself acts as the brake shoe on 
the wheel or rail. The main winding of the brake shoe serves 
to effect braking with the addition of regulating resistances; 
the shunt winding is connected to а source of current. the 
voltage of which decreases simultaneously with a diminution in 
speed. The shunt winding can also be connected to a regulating 
resistance in such a manner that it is possible to alter the 
influence on the tractive effect of the magnet. Auxiliary poles 
can also be provided on the brake magnet, which serve in con- 
junction with the rail or wheel rim to obtain the strengthening 
current through the shunt winding. "Three claims, four figures. 

11,952, CHARTARIS & Jones. A fuse in which the fuse wire 
is automatically replaced. It consists of a rotating insulator 
controlled bv springs and carrving spring-controlled fuse carriers 
containing the fresh fuses. Four claims, four figures. 

15.551, HxnBERT Happen. Ар a.c. electricity meter. It has 
a shunt electro-magnet, having a narrow and broad pole.piece 
located at opposite sides of the disc, and a series-excited electro. 
magnet, having both its pole-pieces at one side of the disc, and 
faced on the opposite side by the broad pole-piece of the shunt- 
excited magnet, so that the magnetic circuit is nearly closed 
by the broad pole-piece. Both pole-pieces of the shunt magnet 
are made narrow, and no separate soft iron bridge or armature 
is nlaced opposite the series-macnet. voles to provide an iron 
nath for the flux. The brake action due to the series magnet is 
thus reduced, especially at full load. One claim, one figure. 

16,529, ALLGEMEINE ELeEKTRICITATS GESELLSCHAFT. Alternating 
current, motors of the commutator tvpe are converted from 
series to shunt characteristics without breaking the connections. 
This is accomplished by feeding the exciting current to the 
armature through one or both short-circuited brushes. and 
one or many exciting “brushes. Tn this construction only one 
exciter brush is emploved, and when starting. the motor switch 
is open, the regulating switch being closed. for any desired 
potential. 
and the motor, which had at starting a series characteristic, 18 
converted into a motor having shunt characteristic. Three 
claims, two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


19,709, Bastian & CALVERT. Method of and means for sealing 
electric conductors into or through glass. 


20,056, PERRET. Apparatus for electrically measuring the 
height or the pressure of fluids at a distance. 


22.002, WuraArLEY & Lark. Deposition of white metallic alloys 
by electrolysis. 

22.107, Слвот. Space telegraphy. 

22,218, Krizik. Controllers for currents of high tension. 


22.489, Jonnson & Puiturps, Lrpo., & Tress. Electric arc 
lamps. 


3.989, Van Buskirk. Electric switch operating apparatus. 

24.198, Levy. Luminous advertisement devices. 

24,254, British THomson-Houston Co. (General Electric Co.). 
Purification of tantalum. 

24.985. Cowrer-Cores. Electrolytic deposition of metals. 

25.988, JOHANNET. Electro mechanical transmission devices. 

20.926, SrropE & Waite. Electrical connection devices. 

26.989, ALLGEMEINE ELEKTRICITATS-GEs. Protective devices for 
electric installations. 


As the motor gains speed the motor switch is closed 


26,995, Leitner. Brush 
machines. 

28,321, IMEsoN, Finca, & Imeson. Trolley wire clip for over- 
head electric tramways and the like. 


29,657, CuÉTEAUX. Are lamps. 
1907 Patents 


887, Marcont, & Marconis WinkLEss TELEGRAPH Co. Re- 

ceivers for wireless telegraphy. 

3,281, UxrERBERG. & HkrMLE. High-tension magneto-electric 

ignition. apparatus. 

FESSENDEN. Method. of amplitying the feeble energy 

affects of electric waves and apparatus therefor. 

5,209, Mrpnvnsr. Combined portable telephone and telegraph 
instrument. , 

5.354. FisexsTEIN. Method of producing electrical oscillations. 

5,866, Erer. Dynamo-electric machines provided with com 
mutating field coils. 

6.590, Gripiey. Means for indicating when conductors of ele - 
trical energy are charged or in live condition. 

7,920, SALPETERSAURE-INDUSTRIFE-GES. Arc furnaces for the 
electrical treatment of gases. 

8.559, Вол (Hoskins). Electric resistance element. 

8.500. MARSHALL. Electro-plating solution. 

9,657, CHEMISCHE ЃАВКІК Buckavu. Process for increasing the 
durability of carbon and graphite clectrodes in aquecas 
solutions. 

10.694, Locke. Systems of insulation for H.T. conductors. 

11,754, Heyes (General Aeoustic Co.) Telephone transmitters. 

12,155, Roos. Magneto-electric ignition apparatus. 

12,150, LrwnLE. Electric typewriters. 

13,349, Мкмех& Bros, & Co. (Niemens & Hake Akt.-Gee., 


rocking gear for dynamo-electric 


Electrical signalling installations constantly fed with 
current. 
13,986, HADDAN (Berqmaun-Elektricitáts- Werke Akt.-Ges.). 


Manufacture of metallic filaments 
lamps. 

14.426, Hexxina. Testing apparatus for electric fusible cut-outs. 

15.857, GIRDLESTONE & THORKELIN. Electric arc lamps. 

17,855, AsskensoHN. Mountings or fittings for tubular incan- 
descent electric lamps. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


15.208, S. P. A. Soc. PIEMONTESE AUTOMOBILI ÁNSALDI & 
Crmano. Induction and ignition means of internal- 
combustion engines. 

21,467, KrekTRIZITATS-AK'T.-GES. & Co 
Electricity meters. 

21,551, Coortn. Control 
vehicles. 

21,811, BENRATHER MASCHINENFABRIK AKT.-GES. 
devices for electric motors. 

21,827, Larotr, Single-phase  alternating-current 
motors. 


21,861,RosENBAUM. 


for electric glow 


VORM. ScHUCKERT 


systems for electrically-propelled 


Speed. limiting 
commutator 


Electric switchboard cable connector. 


Expiring Patents 


The following Patents expire during the current week, after a 
life of fourteen years :— 

20.795, November 2nd, 1895, ALEXANDER MreiRHEFAD. Re- 
lates to a receiving syphon recorder for use in conjunction with 
submarine telegtaph cables. The magnet forming the base ot 
the instrument is of thin flat horse-shoe shaped permanent maz- 
nets, with adjustable pole pieces. ‘The signal coil is pivoted 
and mounted with a fixed iron core on a brass or metal plate 
with a rack and pinion movement actuated by a milled head 
screw. To this plate, by an arm, is attached the bridge piece 
carrving an aluminium frame or syphon, the stretched wire and 
a small electro-magnet vibrates the syphon. On the frame- 
work of the instrument the make and break or interrupter of 
the vibrator and slide resistances for regulation purposes are 
fixed. The sending and receiving shunts are fixed to signal coils 
in another part of the frame. On the back of the instrument a 
small electro-mctor is placed connected to the paper roller, the 
speed of which is regulated by variation of the resistance. This 
enables various adjustments to be made quickly, so that the 
signal coil and other parts of the instrument can be removed in- 
stantly in case of accidents, damage, &c. Three claims, five 
figures. 

70.816, November 2nd, 1893, H. R. Ккттнькү. Ts an improve- 
ment in ecnnectors for electrical conduction, particularly to rail 
bonds, or connection for sections of electric railways. The rail 
bond consists of a rcd or bar or wire, having at its ends tubular 
er thimble terminals fer insertion into the heles of the bonding 
web, and closely fitting them, the thimbles being formed on the 
end of the wire. The connector is made of conver. The 
thimbles are expanded into the web holes bv conical drift pins. 
The thimbles are slotted at the outer ends to take the drift pin 
or plug. the expansion forming a good connection, One claim, 
three figures. . 
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ACCRINGTON: Tramway  Passes.— The Accrington Elec- 
tricity Co. have granted tree passes on their electric tramway 
system to the nurses of the District Nursing Association whilst 
on duty and in unitorm. 

Church Provisional Order.—The Church Town Council have 
agreed to the suggestion of the Accrington Corporation to allow 
them in their own name and on their behalf to apply tor the 
necessary Provisional Order for the supply of electrical energy 
for lighting and power. ý 

Tramways Extension.—Colonel Druitt, of the Board ot Trade, 
rode cver the full length of the extension of tramways in the 
Burnley Road, and expressed satisfaction at the way in which 
the ines were laid and the general arrangements. The route 
was opened to tne public on Saturday last. 

ASHTON-UNDER-LYNE: Zromway Receipts. -During the 
last six months the tramways undertaking shows a net profit of 
£1;315. Two years ago the loss on the system entailed a six- 
penny rate. 

BRADFORD: Price of Current for Trumways.—At the last 
meeting of the Corporation, a question was asked as to the 
possibility of a reduction in the price now paid for energy to the 
Electricity Committee for current. The Chairman of the Tram- 
ways Committee, Alderman Priestley, said that fifteen months 
ago a representation was made that the Tramways Committee 
were not paying a suflicient price to the Electricity Committee 
for current. Ultimately it was agreed that the price should be 
ljd. per unit. Formerly the price was ld. If the price could 
nuw be reduced to 3d. per unit, the price at which some of the 
large consumers were being supplied at, there would be an 
approximate saving of £15,000 per annum to the Tramways 
Committee. 

BRIGHTON: Volk’s Electric Railway.—The porticn of this 
railway which, as announced in our issue for October 17th, was 
damaged in the recent storms, has been repaired, and the cars 
are again running. 

CALCUTTA: Electric Supply Progress.—The number of units 
delivered to consumers by the Calcutta Electric Supply Corpora- 
tion during the four weeks ended Septen.ber 27th, was 592,464. 
The number supplied during the corresponding period of 1905 
was 488,373. 

CARLISLE: The Appointment of an Engineer.—The Elec- 
tricity Committee have resolved that the question of the ap- 
pointment of a City Electrical Engineer be referred to a Sub- 
Committee to prepare terms and conditions cf the appointment, 
and submit them for approval at the next meeting ot the 
Council. 

COLCHESTER: Electrical Exhibition.—On Thursday last, an 
electrical exhibition was opened at the Skating Rink, St. John's 
Street, under the auspices of the Borough Council, with the 
object of bringing before the public a selection of the latest 
types of electrical apparatus, and of practically demonstrating 
the uses to which electricity can be put. 

DUNDEE: Fair Wages Clause.—In connection with a con- 
tract for car bodies placed with the Brush Electrical Engineer- 
Ing Co., a deputation of Trades Unionists, led by Mr. Charles 
Kinggate, general secretary of the Unit.d Kingdom Society of 
Coachmakers, waited upon the Committee last week. The com- 
plaint made was that the Brush Co. paid four shillings less per 
week to its coachbuilders than the standard rate of wages. Mr. 
E. T. Elder, of the Brush Electrical Engineering Co., who also 
attended, stated that his firm paid the same piece work rates as 
other companies. The Committee decided to delay considera- 
tion of the matter. 

Provisional Order.—Some time ago the Council decided 
to apply for powers, in а Provisional Order, to hire cut 
motors and fittings. As the Board of Trade had never pre- 
viorsly granted o of this kind in a Provisional Order, the 
qvestion of the Council] providing motors was dropped. 

EBBW VALE: Electricity Nupyily.—Owing to the increased 
demand for electric current, purchased bv the Council from the 
Ebbw Vale Steel, Iron, & Coal Co., representations have been 
made for a supplementary supply, but this has been refused on 
technical grounds. The Council asked the Board of Trade to 
intervene, but they replied that it was outside their province. 
The clerk has been instructed to write to the company, asking 
what they intend doing towards carrying out their agreement. 

ERDINGTON: Electric Lighting.—Vhe operations in con- 
nection with the Erdington lighting scheme have now pro- 
gressed so far that the engineer reports that he hopes to supply 
the current this week to a portion of Erdington, and also to 
the Armorduct Co.'s new works at Witton. 

GLOUCESTER: Unenecessful Tramways. —The Gloucester 
Light Railways have not proved a success, there having been а 
heavy loss, requiring a rate of 51d. in the pound to make good 
the deficiency for each of the two vears the system has been 
working. 

HALIFAX: Tramway Accident Result.—The Halifax Tram- 
ways Cominittee, at a special meeting yesterday, unanimously 
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adopted the following resolution :—'' That the Loard of Trade 
be respecttully requested to nominate a mechanical engineer and 
an electrical engineer, to sit together for the purpose ot inquir- 
ing into and reporting upon the structural torm ot the cars, 
types of brakes, and working of the same on the Halitax sys- 
tem, and what improvements, if any, are desirable tor ensuring 
more ettectively the satety of the travelling public.’’ This is the 
outcome of the recent accident on the Sowerby Bridge section 
of their undertaking, and the verdict of the jury at the inquest. 

JUBBLEPORE: lectrice Supply.—Messrs. Киби & Co., of 
Calcutta, have been granted a licence to supply electricity to 
Jubblepore. 

LANCASHIRE: Tramway Parcel. System.—The South Lan- 
cashire Tramways’ Co., which has control of nearly 10) miles 
of lines in South Lancashire, has just initiated a system of 
parcel carrying on various sections of its undertaking. 

LEEDS: Vramway Accounts.-—The half-yearly statement of 
the working of the Leeds tramways has been issued. Dwing 
the six months ended September 50th last, the total revenue 
was £176,098 as against £169,818 for the corresponding half 
of the previous financial year. The total expenses on revenue 
amounted to £86,671, or an increase of £4,686. Coal cost the 
committee £2,100 more, and £2,000 more was also spent on the 
maintenance of cars. After allowing £22,560 for interest and 
sinking fund, the net profit was £51,051 as against £59,,00 
in 1906. The number of passengers carried during the half- 
year was 38,705,607, or 834 times the, population of the city. 
the amount paid per head of the population was 90°46d., and 
the receipts per car mile 10°84d. | 

Tramways  Committee.—Alderman Lawson, who has been 
chairman of the Works Sub-Committee of the Tramways 
Committee, has notified his intention of retiring from the 
Council, although his term of ottice should not expire until 
November, 1910. Alderman Lawson was Lord Mayor of the 
city in 1900. 

LLANDUDNO: Light Railway Extension.—Notice is given 
that application will be made to the Light Railway Commis- 
sioners by the Llandudno and District Electric Tramway Con- 
struction Co., Ltd., to include in the dratt Order under the 
Light Railways Act, 1896, for provisions to authorise the 
company to acquire compulsorily or by agreement lands and 
buildings for the purposes of street widening in connection with 
Railway No. 8, authorised by the Llandudno & Colwyn Bay 
Light Railway (Extension and Amendment) Order, 1907. 

LIVERPOOL: Tramway Extensions.—A tramway provisional 
Order is to be promoted for the construction of additional tram- 
ways. 

LONDON: London County Council.—At Tuesday's meeting 
of the L.C.C., the Highways Committee's report upon the 
results of the working of the tramways for the year ended 
March 3151, 1907 (ErgcTRICAL ENGINEERING, October 17th, p. 
590), was presented, and, after a lengthy discussion, was 
adcyted. ` 

Mr. A. F. Buxton said that the accounts could not be accepted 
as a plain business statement, for he was of the opinion that a 
sufficient amount had not been placed to reserve fund for 
renewals, and in many ways the ratepayers had not been 
protected from risk. 

Sir J. W. Dexx, M.P., said that the present results, which 
were remarkably good, had been obtained in the face of a 
reconstruction of lines, such as no other tramway undertaking 
in the kingdom had ever been called upon to carry out. Further, 
they had contributed more liberally to street improvements than 

зу other municipal undertaking. He deprecated the pclicy- 
of the Finance Committee in deciding to spend only £450.020 on 
tramway extensions during the coming year, whereas last year 
£650,090 was spent. 

Capt SwixTON argued that all improvements arising from the 
construction of the tramways should be charged to the accounts. 
and that upon this reasoning at least £500.00) had not been so 
charged. 

Sir MreLvirLL Bracucrorr pointed out that the estimates for 
the vear 1976-7 showed a deficit of £22.000, whereas in fact 
there had been a net profit of 59.700. The true working: results 
would not be seen until the whole of the northern line had 
been converted to electric traction. At the same time he thought 
they should have, with regard to the tramways accounts, an 
honest statement of facts free from polities. 

Mr. D. S, Watertrow. M.P., contended that the amount put 
by every year for sinking fund was clear profit, and to this 
extent the undertaking was in a more pros»erous condition than 
the accornts showed. 

Mr, Номе, Witttams urged the Hiehways Committee to be 
lavish in their expenditure upon the tramway undertaking. and 
mentioned the ficure of £2.000.C00 as a proner sum to be spent. 

Mr. W. W. Thompson (chairman of the Highways Committee) 
pointed out that responsible officials had advised that the le^:t 
sum to be put by for renewals and reserve fund should be 11. 
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per car mile. In the present position of the London County 
Council tramways undertaking, 4d. per car mile was the utmost 
they could do in this direction. lt was the intention of the 
committee, however, to add to the reserve fund in tuture as 
lige sums as possible. He disagreed with the policy ot the 
late Council in purchasing the “irag end” of the lease of the 
North Metropolitan Tramway Company. With regard to the 
future, he foresaw a period of financial ditticulty when all the 
present lines would be reconstructed and new ones would have 
to be taken in hand. 

Mr. McKixxox Моор, M.P., expressed the opinion that the 
present was not the time to add large sums to the reserve fund. 
[hey had now a very large mileage of horse traniways waiting 
to be converted, and regard should be had to this fact. 

Mr. Hayes Fisher pointed out that the profit upon the under- 
taking was only one-sixth per cent., whereas the President of 
the Local Government Board had stated that last year there 
had been a profit of 6 per cent. lle advocated a gradual de- 
velopment ot the system rather than the expenditure of the 
huge sums inentioned by previous speakers. 

Тһе discussion was continued by various cther speakers, and 
occupied practically the whole sitting. 

The report with reference to the proposed construction of 
tramways from Hammersmith to Harlesden on the overhead 
system, at a cost of £69.300 (ELECTRICAL ENGINEERING, October 
24th, p. 665), was brought forward a second time by the High- 
wavs Committee, and again adjourned. ‘The committee recom 
mended that, in order to secure the construction of these tram- 
хауз at the earliest possible date, the existing contracts should 
be extended as follows :—Dick, Kerr & Co., Ltd., overhead elec- 
trical equipment, to be extended to about £8,000; Western 
Electrie Co., Ltd.. low-tension cables, &c., extended to about 
£5,500: Reid Bros., laying of cable ducts, extended to about 
£12,500. The committee mentioned that the existing cable 
contracts contained provisions which would give the Council 
the -full benefit of the reduction in the market value 
of copper. but the existing contract for overhead equip- 
ment did not contain such a provision. The value 
of copper, however, in the overhead equipment was 
onlv a small proportion of the total value of the con- 
tract, and the contractors expressed their willingness to make 
certain reductions which the committee understood to be reason- 
able. "This vecommendation was approved. 

‘Lhe Education Committee reported that the relative merits of 
the gas and electric lighting in the schools had been under their 
consideration for some time. Gas lighting by plain burners had 
been practically superseded in the schools by the introduction of 
incandescent mantles, which had been found preferable from the 
points of view of economy and etticiency. ‘Che committee had 
endeavoured to obtain an accurate comparison of the merits of 
incandescent gas and electric lighting. As regards hygiene and 
general etticieney, electricity possessed many advantages over 
gas, but the cost of electricity was about 50 per cent. higher. 
The present type of incandescent electric lamp was, however, 
likely to be superseded by metallic filament lamps, and these 
would effect a very great saving in the consumption of current, 
and might even render electricity a cheaper illuminant than gas. 

Hackney.—klectricity  Loan.--The London County Council 
have voted loans of £8,158 and 89.677 to the Borough 
Council of Hackney for electricity purposes. 

Hampstead.—At the meeting on Thursday the district 
auditor's report, dealing with the method of presentation of 
the profit and loss accounts of the Council's electricity under- 
taking, was considered. The district auditor stated that, apart 
from the questions of the charge made for public street light- 
ing, and the method of dealing with running charges, he did 
not find any point on which the accounts were open to 
criticism in regard to the correct and full presentation of the 
position. He had been informed that the Lh accountant 
had been instructed to include in future the proportions accrued 
‘due, but not paid, at the end of the financial vear of loan in- 
stalments, interests, rents, insurance premiums, &c. The 
Finance Committee reported that prior to the receipt of the 
auditor's report the proportion of interest on loans accruing 
due, but not payable, at or before March 31st, 1907 (which in 
previous vears had been ignored), had been included in the 
accounts for the year 1906-7, as printed in the estimates for 
the ensuing year, and the estimates so framed were subse 
quently approved. The district auditor stated further, that the 
charges for public lighting in Hampstead which. he estimated 
to work out at a little under 3d. per unit, apart from main- 
tenance and provision of lamps, &e.— were considerably in ex- 
cess of the average charge made by other metropolitan 
boroughs, and it were also in excess of the charge for private 
lighting in Hampstead. The Committee point. out that the 
present charge for are lighting, viz., £28 per lamp per annum, 
was fixed by the Vestry in 1899, on a report by their. electrical 
engineer, which showed that the actual annual cost at that 
time was rather more than £28. At the request of the Com- 
mittee the borough accountant and the chief electrical engineer 
had prepared joint reports upon the subject. in which thev 
stated (1) that the use of alternating current for the supply to 
private consumers and of continuous current to the public arc 
lamps necessitated a separate installation in each case with 
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separate engines, separate generators, and separate mains; (2) 
that these arc light engines and generators were very small 
compared with the plant from which the private supply was 
drawn, and were, therefore, more costly to use; and (3) that 
the number of public arc lamps in Hampstead were very few 
in ecmparison with the number set up in the boroughs with 
which the district auditor made comparison. The Committee 
expressed the opinion that the charge of £28 per lamp per 
annum had been reasonable, and recommended that no altera- 
tion be made in the charge at present. The Council came to 
no decision in the matter, Alderman Pritchard mentioning that 
the Lighting Committee were also preparing a report on the 
subject. | 

^outh wark.—Free Wiring — Heturns.—'The— Electric Light 
Committee issued a report on Monday giving particulars as to 
the progress made in free wiring of consumers premises. The 
sum already expended in wiring 49 consumers! premises was 
£161 15s. 2d., leaving a balance of £338 45. 10d., out of the 
£500, sanctioned for the free wiring scheme. This balance will 
be absorbed in wiring the remaining 119 consumers! premises. 
The return expected upon capital expenditure in the case of 
six customers, taken from the books, was :—Total cost of wiring 
six shops, £16 1Cs.; total income, £26, less cost of generation 
at 272d. per unit, including capital charges. £17 13s. 7d.; 
depreciation allowance, £5 10s.; interest on loan, 13s. 2d. ; total 
outgoings were £23 16s. 9d., which, deducted from income of 
£26, left a surplus of £2 3s. 3d. The Electrical. Engineer 
reports that an extension of plant is urgentlv needed at the 
generating station, there Һеш only one spare set, and additional 
consumers would encroach on this in the next few weeks. 
About £14.500 was required for the necessary plant, but the 
Committee decided that in view of the heavy interest and repay- 
ment charges that would be incurred by the iresh loan, no 
further extensions of the undertaking were to be made at 
present. 

MAIDSTONE: Electricity Accounts.— Мт. A. Warr King, the 
chartered accountant of Gravesend, appointed to audit the ac- 
counts of the electricity undertaking, reports having examined 
the acccunts of the electricity undertaking for the vear ended 
March 31st, 1907. There were no receipts during the vear on 
capital account, and after debiting the vear's expenditure on 
capital account, there remained a debit balance of £4.144 3s. 2d. 
The receipts from revenue exceeded the expenses of working by 
£4.537 16s. 9d. Repayments of loans absorbed £4,507 18s. 9d.. 
the balance of £29 18s. has been transferred to the credit of 
the profit appropriation account, making £1,176 15s. 1d. at March 
õlist, 1907. Тһе coal purchased during the year amounted to 
3,703 tons at a cost of £2,727 4s. 3d. 

Tramway Accounts... In. connection. with the light railway 
undertaking, Mr. A. Warr King states that the revenue for the 
vear was as follows, in respect of passengers and parcels 
£5,652 12s. 2d., and receipts from miscellaneous sources 
£260 10s. 3d., making a total credit of £5.913 2s. 5d. The 
expenses of working were £4.053 10s. 9d., leaving a balance of 
£1.859 11s. 8d. to pay loan charges, &c. The net balance after 
paving interest and loan repayn ents and crediting dividends on 
Investments amounted to £374 15s. 6d. The investment account 
has been raised to £2.000, and the unappropnated profits 
amounted to £580 12s. 7d. at March 3lst last. 

The inspection of the new tramway. route to Loose took place 
last week. 

MANCHESTER: Tramway Administration..-A motion was 
on the agenda for vesterdav's meeting of the City Council asking 
that a special committee be appointed to inquire into and report 
on the administration and management of the financial and work- 
ing departments of the Tramways Committee. 

MIDDLESEX: Cricklewood Tramiways.—At the meeting of 
the County Council on Thursday the Light Railways Coninittee 
brought forward a recommendation in favour of the county 
solicitor being instructed to give the .necessary Parliamentary 
notices for a Bill in the next session of Parliament for a 
tramway from Cricklewood to Harrow Road. the Metropolitan 
Electric Tramways Со. to pay the preliminary expenses, which 
are not to exceed £150. The Chairman of the Committee (Sir 
Francis Cory-Wright) withdrew the report and recommendn- 
tion, stating that owing to obstacles placed in the way һу other 
committees it weuld be impossible for the notices to be now 
given in time for the ensuing session of Parliament. 

NEWPORT: New Company Formed.—A meeting (called by 
the South Wales Electrical Power Distribution Co.) of the 
principal power users in and around Cwmbran, Pontypool, Aber- 
svchan, Abercarn, and Cross Keys, was held at the King’s 
Head Hotel, Newport, on Monday, for the purpose of con- 
sidering the desirability of forming a limited liability company 
for the purpose of carrying on the Cwmbran generating station, 
and also to make certain additions to the plant and to the mains 
in order to put the station into a thoroughly satisfactory condi- 
tion for safe and economical production and distribution of elec- 
tricitv 1n the district. 

NORWICH: Tramwau Accounts; —-"These accounts show net 
profits of 58,419, including £372 brought down. for the wear 
ending June 30th last; £1.00 has been placed to the reserve 
(making it £6.196), and a dividend of 13 per cent. is recom- 
mended, carrying forward £159. 
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NOTTINGHAM: Telephone Charges.-—The Associated Cham- 
ber of Commerce, through the delegates from Bradtord, Cardiff, 
Southampton, and Kendal, passed a resolution with reference to 
the increased charges made by the National Telephone Co., 

*üemanding the withdrawal of the new rates, and the restora- 
tion of the inclusive charges. There was also a very strong 
feeling against the new instruments, which, it was said, were 
very inconvenient. l 

ONTARIO: Electricity for Municipalities. — aihe Ontario 
Hvdro-Electric Power Commission, which is to provide Niagara 
power in bulk to a large number of Ontario municipalities, will 
submit final estimates of the various Councils at the beginning 
of next month, and the bye-law committing each Council to a 
share іп the project will then be voted upon. The Electrical 
Development Company have withdrawn from the scheme, and 
th» Ontario Power Company will be the only source of supply. 

PARTICK: Velenhone | Extensions,.—On the 24th inst. a 
warrant was granted to the National Telephone Company to 
erect an exchange at the Junction of Caledon Street and High- 
burgh Road. ‘The new exchange will have a frontage of 145 tt. 
in the former and 195 ft. in the latter thoroughfares, and will 
be three storeys high. The estimated cost is £20,060. 

RETFORD.—The Local Government Board have given their 
sanction to the raising of a loan of £1,700 for electric lighting 
purposes, repayable in 15 years, and instructions have been 
given to borrow this money. 

RIO DE JANEIRO: Z'rumway Concessions.—-It is stated in 
The Brazilian Review that the Bill for the unification of all 
the tramway lines acquired. by the Rio de Janeiro Tramway 
Light and Power Co., and the extension of the term of their 
concessions has been finally approved by the Municipal Council. 

ST. HELENS: Llectricity Accounts,—Atter paying £5,356 
in repayment of loans and redemption of stock, and £3,198 
interest, the balance standing to the credit. of the revenue 
account is £143 Os. 10d., being а decrease of £580 5s. 4d. as 
con.pared with last year. 

SOUTH SHIELDS: Traffic Returns.-—-The traffic returns for 
last week in connection with the South Shields electric tram- 
wavs show that the receipts amounted to £555 19s. 7d., repre- 
senting 156.816 passengers, as compared with £465 6s. 21d. and 
113.096 passengers during the corresponding period of last 
vear. 

SURBITON: Application for £20,000 Loan.—Great interest is 
being taken in the Local Government Board inquiry, which was 
opened on Tuesday, with reference to the application of the 
Council for sanction to borrow £20,000 for electrice lighting pur- 
poses, and the proposal is meeting with some opposition in the 


TENDERS INVITED AND 


ANTWERP.—The Municipal Authority of Antwerp invites 
tenders, by November llth, for a 30-ton electric crane for the 
new docks. Copies of the specification may be examined at the 
Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, London, Е.С. 

AUSTRALIA: Melbourne.—'Tenders are invited for 95,C00 in- 
cendescent lamps. Particulars from and tenders to McIlwraith, 
McEacharn & Co., Ltd., Billiter Square Buildings, London, 


EC. 
The Board of Trade have received from their corre- 
spondent at Melbourne (Mr. Max Hirsch) copies of the 


specification and conditions 1ssued in connection with tenders for 
Jo supply and delivery at Melbourne of 50 telephones (wall 
sets). Tenders are to be delivered to the Deputy Postmaster- 
General, Melbourne, by 5 p.m. on December 10th. The specifi- 
cation and conditions may be inspected by British manufac- 
turers at the Commercial Intelligence Branch of the Board of 
Trade, 73 Basinghall Street, London, E.C. Tenders, forms, &c., 
may be obtained at the Australian Commonwealth Oftices in 
London, 72 Victoria Street, S.W., where also preliminary de- 
posits on tenders mav be paid. 

CALCUTTA.—.The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. "Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 


culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 
CALEDONIAN RAILWAY CO.—Tenders are invited for 


stores, including electric lighting material and fittings, telegraph 
appliances, telephones, &c., for the year commencing January 
Ist, 1908. Specifications and forms of tenders from the Stores 
Superintendent, Caledonian Railway, Charles Street, St. Rollox, 
Glasgow, and tenders to the Secretary at 302 Puchanan Street, 
Glasvow. by November 4th. 

COLWYN BAY. —An inaviryv was held on Thursday at the 
Council oftices into an application for the sanetion of the Local 
Government Board to borrow £3,000 for extensions to the elec- 
trical undertaking. 

CREWE.—. Local Government Board inauirv. was held last 
week into an application by the Cornoration for sanction to 
borrow £5,000 for extensions to the electrical undertaking. 


= 


town and the Council is not unanimous in supporting it. The 
inquiiy was adjourned until November 15th. 

SWINDON: Tramway. Accident Danayes.—-In the Court. of 
Appeal on Monday, before Lord Justice Vaughan Williams, Sir 
Gorell Barnes, and Mr. Justice Bingham, in a case of Townsend 
v, Mayor and Corporation of Swindon, an application was made 
by the defendants tor a new trial, in an action tried betore Mr. 
Justice Walton and a special Jury at Bristol. ‘The action arose 
out of an electric tramway accident at Swindon, and plaintiff 
was a passenger on the car which turned ovei, and at that trial 
the jury awarded him £8.c00 damages. ‘The case was settled 
on terms agreed upon, m which it was understood the damages 
had by consent been reduced to £7,200, and plaintiff to have 
cost of both trials at Bristol and the appeal. The application 
was, therefore, not proceeded with. 

TORQUAY: Electricity F'inances.—'Yhe finances ot the Tor- 
quay Corporation electrical. undertaking, showing the income 
and expenditure since its opening in 1898 are as follows :— 
From March 3lst, 1898, to March 31st, 1901, there was а loss 
of £2,459 155. 8d., but since that year there has been a profit 
every year, as follows :— 


Receipts. Expenditure. Profit. 
1903  ... £5,901 £5,871 £30 
1903 6,395 5,824 571 
1904 6,815 6,218 597 
1905 7,396 6,044 1,352 
1900 ee 7 281 7,172 109 
Jan. 1 to Sept. 30, 1907 7,347 6,674 673 


Including the period from March 3lst to December 51st, 1901, 
the time for closing the accounts being altered in this year, 
when the profit was £1,733, the total net profit amounts to 
£5,066, against the net loss of the first three vears of £2,459. 
The sum of £700 is piven as the reserve fund account, and 
£1,906 as the balance in hand on the revenue account. 

WALTHAMSTOW: Street Lighting.—In future a charge of 
£3 wer lamp is to be made by the Electricity Committee to the 
public lighting account in respect of the current consumed by all 
the new ineandeseent lamps erected, provided they are fitted 
with tantalum lamps of 46 c.p. A report by the Electrical 
Engineer as to the lighting of the Sanatorium and the provision 
of meters 15 under consideration. In the central library tan- 
talum lamps are to be substituted for incandescent in the news- 
room. 

WHITBY: Hlectrical Erhibition.—The Urban Council have 
promoted an exhibition of electrical accessories, motors, &c., 
which is proving a great success, hundreds of people having 
already visited the show. 


PROSPECTIVE BUSINESS 


There was some slight opposition, not, however, on the usual 
ground that further capital should not be expended. but from 
ratepayers who were willing to become consumers but in whose 
district mains had not yet been laid. he inspector suggested 
that the Corporation should consider the advisability of satisfy- 
ing the ratepayers in question, in view the fact that the 
Crewe undertaking had been fairly successtul. 

CROMER.—--Mr. H. R. Hooper held a Local Government 
Board inquiry at the Town Hall last week into the application 
of the Urban District Council. for sanction to borrow £8,000 
for the purposes of the electrical undertaking. £4.609 relates 
to mains and meters, and £3.400 for plant extensions. A period 
of 25 vears for repayment was asked for. "The works at Cromer 
are managed by Messrs. Edmundson’s Electricity Corporation, 
under an agreement for 25 vears, but all capital expenditure 
must be sanctioned by the Urban District Council. 

DUBLIN.- The Technical Education Committee of the Cor- 
poration invite tenders for the electric lighting of the technical 
schools in Chatham Row. Specifications, &c., from the City 
Electrical Engineer, Fleet Street, Dublin (fee 10s. 6d., return- 
able). and tenders to the Chairman of the Education Committee, 
Technical Schools, Lower Kelvin *treet, Dublin, by November 
2nd. 

Tenders are required bv the Cleansing Committee for a low- 
pressure three-phase switchboard for the refuse destructor 
works, Stanley Street, Dublin. Tenders to the Chairman of the 
Cleansing Committee, 3 Cork Hill, Dublin. by November 4th. 

The Dublin United Tramways Co. invite tenders for the 
supply of general stores, including electric supplies. for the 
year ending December 31st, 1908. Forms of tenders, &c. (2s. 
each) from the Secretary, and tenders to the Chairman of 
the comnanv bv November 11th. 

FAST STONEHOUSE.--Tenders are invited for the installa- 
tion of electric fittings. wiring, lamps. and accessories in the 
Town Hall Buildings. Particulars from the Survevor. 

GRIMSBY. The sum of £160 is to be expended upon an 
extension of the ,water-purifying apparatus at the electricity 
works. and a combustion recorder is to be purchased at an 
estimated cost of £35. 

HORSHAM.—The Electrical Engineer. having prepared. an 
estimate of the probable cost of extensions during the next 
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three years, it has been decided to apply to the Local Govern- 
ment Board for sanction to a loan of £1,500. 


LLANDUDNO.— Tenders are invited for cable. Tenders to 
the Clerk by November 2nd. 


LONDON GENERAL OMNIBUS CO.—Tenders for stores, 
including electrical appliances, are invited for the es 1908. 
schedules may be obtained at the company's coach factory, 
North. Road, Caledonian Road, London, on November 4th and 
5th, and samples will be on view at the depót, Prince of Wales 
Road, Kentish Town, N.W., on November 6th, 7th, and 8th. 
‘Tenders to the Director, 6 Finsbury Square, London, E.C., by 
November 18th. | 

LONDON: London County Council.—Tenders are invited by 
the London County Council for an electrical installation at the 
Lawn Lane School, Kennington, Е. Particulars from Mr. 
Maurice Fitzmaurice, chief engineer to the Council (fee £1, 
returnable), and tenders to the clerk by November 5th. 

The Council invites tenders for tramcar fittings, electric fit- 
tings, lamps, cables, &c., amongst other stores. Samples may be 
seen at Westminster Bridge Wharf, up to November 9th, and 
tenders to the Clerk to the Council by November 11th. 


Fulham.—An additional water meter is to be purchased for 
the generating station, at a cost of £20, in order that a com- 
plete record may be kept of the water evaporated by the whole 
of the boilers. 


Hammersmith.—The Borough Electrical Engineer reports that 
to supply a new block of buildings on the north side of Shep- 
herd’s Bush Green, a new sub-station will be required close to 
the junction of Providence Place and Uxbridge Road. An 
arrangement has been made with the Works Committee of the 
Council whereby part of a disused convenience will be utilised 
as a site, and the cost of erecting the sub-station is estimated 
at £170. The amount would be increased by £125 if instead 
of using part of the convenience a new underground building 
had to be constructed. An application has been received from 
the West London Hospital for the supply of electricity for the 
working of two lifts. The Engineer reports that to work the 
lifts it will be necessary to ырла the mains to the hospital, 
and the best method of doing it would be to fix a static trans- 
former in the hospital premises to reduce the high pressure 
supply to low pressure. Whilst doing this. it would be an 
advantage if the Hammersmith Road mains could also be sup- 
plied from this transformer, as at present the mains between 
Rowan Road and Town Hall sub-stations are fully loaded. 
'The cost of supplying, fixing, and connecting up the transformer 
pillar would ve £117. The committee decided to approve of the 
work being carried out. 


Hampstead.—The Borough Electrical Engineer has been 
empowered to invite tenders tor the supply ot cable tor twelve 
months from November Ist. 1907. 

Tne Lighting Committee revort that the estimated capital 
expenditure on the electric light undertaking for the vear ending 
March 31st, 1908, would be £8,400, and the Council have decided 
to avply to the London County Council for sanction to raise the 
money by loan. 


Stepney.—The Electric Lighting Committee of the Stepney 
Borough Council invite tenders for the following work 
in connection with the projected generating station at Blyth's 
Wharf, Limehouse, and sub-station at Osborn Street, White- 


chapel :—(A) The complete equipment of the steam-raising por- * 


tion of the station plant, including condensing water pipes, river 
wells, and coal handling plant. (B) The complete equipment of 
the electrical generating portion of the station plant, including 
turbo-generator, high and low tension switchgear, and convert- 
ing machinery. ‘The contract wil also include the removal of a 
portion of the plant already erected at Osborn Street, and its 
re-erection at Blyth's Wharf. For fuller particulars see an 
advertisement last week. 

Woolwich.—The demand on the feeder in Wellington Street 
having increased to such an extent that the cables are now over- 
loaded, an additional feeder is to be laid between Beresford 
Square and the Hippodrome at an estimated cost of £619. 

ne areas are to be invited for a mechanicai 
stoker. 


PORTRUSH.—The Urban District Council invite tenders for 
complete lighting installation by means of either electricity or 
gas. Specifications have been prepared by Mr. John Woodside. 
Ocean Buildings, Beltast. copies of whicn can be seen at the 
Ottice of Council, Town Hall, Portrush. Tenders to the Town 
Clerk by November 2nd. Tenders, endorsed *' Lighting Tender." 
and addressed Presiding Chairman, Urban District Council, 
Portrush, to be lodged at Otice of Council, Town Hall, Port- 
rush, not later than eight o'clock p.m., on Saturday, November 
2nd, 1907. 


SOUTH-WESTERN HOSPITAL (LONDON).—At a meeting 
of the Hospital Committee of the Metropolitan Asylums Board 
it was decided, after some discussion, that the South-Western 
Hospital should be lighted by electricity instead of the present 
gas installation. The alterations will cost some 24.080, but it is 
hoped to save considerably on the annual accounts for lighting. 

SOUTHAMPTON.—Tenders are invited for sundry cables. 
Particulars from the Borough Electrical Engineer. 


STRETFORD.—Tenders are invited for lighting and traction 
mains. Particulars, &c., from Messrs. Miller and Wilson, 19 
Brazennose Street, Manchester (fee, one guinea, returnable). and 
tenders to the Chairman of the Electricity Committee, Council 
Othces, Old Trafford, by November 4th. 

WALSALL.—The Corporation invite tenders forthe supply to 
the Tramways Department, for the year 1908, of the under- 
mentioned stores, namely, motor grease, lubricating oil, bear- 
ing metal, brushes, varnishes, cleaning cloths, &c., &e. Forms 
and further information may be obtained at the Tramway 
Manager's Осе, Birchills Depot, Walsall. ^ Tenders by 
November 9th, 1907. 

WILLESDEN.— Tenders are invited for the supply of carbon: 
to the ¿rc lamps during the ensuing twelve months. Particulars 
from and tenders to the Electrical Engineer, Mr. J. G. Bruce, 
Electricity Office, Salusbury Road, Kilburn, London, N.W. 

WORKSOP.—The Local Government Board has sanctioned 
a loan of £700 for electric lighting purposes, repayable in 15 
years. 


TENDERS RECEIVED AND ACCEPTED 


BURNLEY.—The Burnley Board of Guardians on Saturday 
accepted the tender of Messrs. Simpson Bros., of Hapton. tor 
£351 18s. 6d. for work to be carried out at the electric lighting 
station of the local workhouse. 

DUNDEE.—The tender of the British Insulated & Helsby 
Cables, Ltd., for high-pressure cable for stock, at £2,000 has 
been accepted, and that of Messrs. Siemens Bros. & Co., for low- 
pressure cables, at £1,575. An offer by Messrs. Smith, Hood & 
Co.. to supply 1,000 tons of Cowdenbeath “Чи”! coal has been 
recommended for acceptance. The acceptance of the following 
tenders in connection with the new power house have been con- 
firmed :—' Two 2,000 kw. turbo-alternators at £18,676, Messrs. 
Willans & Robinson. (The generating plant is to be sublet to 
Messrs. Dick, Kerr & Co.) Boilers, Messrs. Babcock & Wilcox, 
£14,755. 

FINCHLEY.—The tender for the supply of feeders, dis- 
tributing mains, &c., has been secured by Messrs. Callenders 
Cable & Construction Co., at a schedule totalling £8,999 10s. 6d. 

HUDDERSFIELD.—The Corporation have just placed a con- 
tract with Messrs. Willans & Robinson, Ltd., of Rugby, for two 
2.500 k.v.a. turbo-alternators, the plant being required in the 
early spring of next year, in connection with the supply to certain 
textile mills in the neighbourhood. 

LONDON: London County Council.—The Council has re- 
ceived the following tenders for the erection of the first portion 
of Pow carshed :- -Charles Wall, Ltd. (accepted), | £25.505 
ls. 5d ; F. & H. F. Higgs, £25,414: Works Committee estimate, 
525.512; Leslie & Co., Ltd., £26.589; J. Carmichael, £26.897; 
Kerridve & Shaw, £26.979: Holloway Bros. (London), Ltd., 
527.164; Holland & Hannen. £27,260; MeCormick & Sons, 


£27.5°0; H. Lovatt, Ltd., £28.266: John Mowlem & Co., Ltd.. 
528.800; Patman & Fotheringham, £28,921: Kirk & Randell. 
528.954; Foster & Dicksee, £28.985; E. Lawrance & Sons, 
£29,584; H. L. Holioway, £40,500. The architect's estimate 
was £26,000. 

The execution of the track-work, overhead equipment, &c.. in 
the car-shed (estimated cost, £905), and the wiring and fitting 
of the building for electric lighting (estimated cost, £500), 1s to 
be carried out under the management of the Highways Com- 
mittee bv direct labour. 

Woolwich.--The Borough Council has accepted the following 
tenders :— Everett, Kdgcumbe & Co., converting a voltmeter 
for аге lamp and meter-testing purposes on consumers premises, 
£4 17s.: Thos. Rowatt & Co., 100 are lamp globes. £22 18s. 4d. : 
J. T. Williams & Sons, to purchase from the Council 4 loco 
type boilers at generating station, £300; Callender’s Cable and 
“onstruction Co., 2.000 yards twin 0:022 armoured service cable. 
£218 12s. 9d. The other tenders for cable were :—Siemens Bros.. 
£232 Os. 11d. ;: W. T. Henley's Telegraph Works Co., £236 5s. 

MAIDSTONE.—The following tenders have been received :— 
Switehboard extension: Messrs. Drake & Gorham. Ltd., 
£169 10s. (accepted); Messrs. Crompton & Co., Ltd., £324: 
Messrs. Veritys, Ltd., £212: Messrs. Dick. Kerr & Co., Ltd.. 
£180 6s.; Messrs. Siemens Bros. & Co., £179 10s. The supply 
of 20 flame arc lamps, Oliver Arc Lamp Co., £206 7s. 6d. 
(accepted). 

RANGOON.—The contract for the electric lighting and fitting 
of fans in the Rangoon Cathedral has been given to the 
Rangoon Electric Tramway and Supply Co. at Rs, 6,146 
(£409 14s. 8d.). 
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COMPANIES' MEETINGS AND REPORTS 


ELECTROLYTIC ALKALIS CO.—The report for the year 
ended August 3lst, 1907, shows net profit, after allowing tor 
depreciation, renewals, repairs, and general upkeep of build- 
ings, plant, machinery, tools, &c., of 58,212, to which is added 
£2.21 balance brought forward, making a total of £10,559. Тһе 
directors regret that the hope expressed in the last annual 
report that turther developments during the ensuing year would 
show better results has not been realised. "lhe increase during 
the year in the price ot raw materials is stated in the report to 
be mainly responsible for the decreased profit. The market 
prices of the company’s products are abnormally low compared 
with those of other heavy chemicals and the company has not 
participated in the advanced prices which were obtained during 
the period in other branches of the trade. Two and a halt 
vears' dividend on the preference capital has now accrued ; but 
in view ot the unsettled state in that portion of the chemical 
trade in which the company 1s engaged, the directors think the 
wisest course is to pay only one halt-year’s dividend upon such 
shares, which will absorb £3,498, leaving £6,840 to be carried 
forward to the next account. The erection of the additional 
plant referred to twelve months ago is nearing completion. It 
has not been possible to get any benefit from this during the 
past vear, while the expenses of issuing debentures needed to pay 
for such plant and the interest on them have been charged 
against revenue. The same rates of depreciation as in past 
years have been maintained, and an increased amount for re- 
newals and repairs is also charged against the year's revenue. 
The directors hope to have the new installation in operation at 
an early date, when they will be in a better position to deal 
with the increased volume of business which has already been 
secured. 


NORWICH ELECTRIC TRAMWAYS.—'lhe report and 
accounts 10r the year ended June 30th, 1907, show a credit 
balance of £7,843 8s.; to this sum has to be added £203 13s., 
interest and transter fees received, bringing the gross profit 
for the year up to £8,047 15. Taking into account the sum 
of £372 12s. 5d., being the balance brought torward from the 
previous year after paying the dividenu and providing for 
reserve, the amount credited to profit and loss account amounts 
to £8,419 13s. 5d. Deducting from this amount the sum of 
£2,640, 4 per cent. interest on the company's mortgage bonds 
for the year, leaves a sum of £5,779 15s. 5d. to be dealt with. 
The directors recommend that £1,000 be placed to ‘‘ Reserve 
Fund'' account; that a dividend of 13 per cent., amounting 
to £4,620, be paid on the shares of the company for the year 
ended June 30th, 1907, and that the balance of £159 13s. 5d. 
be carried forward. Comparing the accounts with those for 
the year ended June 30th, 1906, the revenue has increased by 
£73 17s. ld., and the expenses, after making allowance for 
difference in stores in hand, show an increase of £2,041 1s. 9d., 
which includes £800 for unusual legal expenses, therefore show- 
ing a decrease of £1,967 4s. 8d. in the profits of the year. 
The number of passengers carried was 7,220,714, a decrease of 
80,439 on the previous year, and the number of car miles run 
was 1.081.221, as against 1,085,055. 


ROSARIO ELECTRIC CO.—At the annual general meeting 
on Tuesday, the report and accounts given in our issue for 
October 17th were adopted. Mr. W. T. Western presided, and 
stated that a reduced tariff had been put into force on April Ist, 
and had resulted in an increase of 20 per cent. in the business 
done during the first two months. Under a new arrangement 
with the municipality, the Corporation supplied and maintained 
the street arc lamps, and the company suggested the electrical 
erergy at a fixed price per unit. It is proposed to offer, early 
next year, £25,000 second preference convertible shares. 

STIRLING AND BRIDGE OF ALLAN TRAMWAYS.—At the 
annual general meeting last week it was stated that the National 
Electric Construction Co., having been unable to come to terms 
with the local authorities, the provisional agreement with that 
company for the purchase of the tramways company's under- 
taking, and the conversion of the lines to electric traction, had 
fallen through. 


MISCELLANEOUS BUSINESS NOTES 


CANADIAN GENERAL ELECTRIC CO.—The stockholders 
of this company have approved the creation of 2,000.000 dollars 
preference stock. The stock ranks for cumulative dividends ot 
7 per cent. per annum. It has the status of a perpetual invest- 
ment, though the company reserves the right to redeem at 


115 per cent. on six months’ notice from or after January 156, 
1913. 


FLAME ARC LAMPS.—With reference to the article on a 
“Flame Arc Lamp Patent” on page 634 of our issue of October 
24th, we omitted to state that these patents are owned jointly 
by Mr. H. E. Angold and the Maxim Electrical Co., Ltd... and 
that the lamps themselves are made at the Maxim Works, Shern- 
hal Street, Walthamstow, the head otħces of the firm being 


Parliament Chambers, Westminster, S.W. An effective installa- 
tion of these lamps can be seen in the showrooms of Messrs. 
Maple and Co., Ltd., Lottenham Court-road. 


MESSRS. HARPER & BROS.’ BOOK LIST.—We have re- 
ceived from Messrs. Harper & Bros., 45 Albemarle Street, 
London, W., the technical publishers, a list of their standard 
works on electricity, engineering, and technology. 


PERFECTA SEAMLESS STEEL TUBE AND CONDUIT 
CO.—We are notified that this firm have opened otlices and 
large stores at 64 Victoria Street, Westminster. They are no 
longer represented by any agent, and all London and district 
conduit business will be transacted from the above address 
only. There are large stocks at 64 Victoria Street of conduit 
and accessories. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c. 


The Totnes Electricity Supply Co. is to be wound up volun- 
tarily. 

The public examination of Maunsel Mercier, Electrical Engi- 
neer, 85 Camp Street, Salford, will take place at the Court 
House, Encombe Place, Saltord, on November 12th аё 10.30 a.m. 
The first meeting of creditors will be held at the Official. Re- 
ceiver's Oflice, Byrom Street, Manchester, on November 2nd, 
at 10.50 a.m. 


A general meeting of the W. R. Sykes Interlocking Signal 
Co., Ltd., in liquidation, will be held at 26 Voltaire Road, 
Clapham, London, S.W., on November 29th, at 2.30 p.m., to 
hear the liquidator's account of the winding up. 


Creditors of Portable Accumulators, Ltd., are required to 
send in particulars of their claims to the liquidator, C. L. 
Waltner, 28 Sheen Park, Richmond, Surrey. A meeting will 
be held at 2 p.m. on November 26th at 119 Victoria Street, 
Westminster, London, to kear the liquidator's account of the 
winding up. 

The announcement is made of the voluntary winding up of 
Harry W. Cox, Ltd., of la Rosebery Avenue, London. The 
liquidator is Mr. A. Farlow, 4 King Street, Cheapside, London, 
E.C. 

In the Stockton Bankruptcy Court last week, the examination 
took place of Andrew Matron. electrical engineer, of Hardwick 
Terrace, Stockton. The liabilities amount to £212, and there 1s 
a deficiency of £147. One of the chief reasons to which the 
debtor attributed his failure was losses on contracts through 
under-estimating on account of inexperience. 


NEW PUBLICATION 


“The Metric and British Systems of Weights, Measures, and 
Coinage.” By F. Mollwo Perkin. (London: Whittaker & Co.) 


P4 


The Telegraph Strike in America.— The restrictions on mes- 
sages for places in Alabama, Colorado, Illinois, Louisiana, Mis- 
sissippi, Missouri, Montana, Tennessee, Texas, and Utah, an- 
nounced on August 12th as a result of the, strike of telegraphists, 
have been cancelled. 


Tramway Standards at Finchley.—On Wednesday and Thurs- 
day Mr. Justice Warrington in the Chancery Division of 
the High Court had before him the case of Joseph Seward and 
H W. Nightingale against the Metropolitan Electric Tram- 
ways, Ltd. Plaintiffs claimed an injunction to restrain the de- 
fendants from erecting or permitting to remain erected certain 
electric standards on the roadway and footpaths at Woodberry 
Grove, Finchley, and from trespassing upon the plaintiffs’ 
premises, and for an order to remove the electric standards in 
question. Plaintiffs are at present trustees of the second Birk- 
beck Permanent Benefit Building Society, and being owners of 
the road, Woodberry Grove, Finchley, in November, 1904. 
granted to the defendants the right to lay down certain train 
lines along Woodberry Grove, but defendants had without per- 
mission of the plaintiffs erected standards and overhead wires 
for the purpose of their tramways, and refused to remove them. 
Plaintiffs said that unless the standards and overhead wires 
were removed their property would be depreciated, and they 
would suffer considerable damage. The Tramway Company 
alleged that they were entitled to erect the standards, as 
“tram lines" included all accessories, including standards and 
overhead wires used for the purpose of mctive power. It was 
further alleged by the defendants that they would never have 
executed the indenture if they had not believed that the agree- 
ment included the standards. Eventually his lordship held 
that the defendants were entitled to put up the standards and 
equip the tramway. On the second part of the case he held 
that Woodberry Grove was a private road owned by the plain- 
tiffs and that the defendants had been guilty of trespass. The 
trespass was small. He gave plaintiffs 20s. damages. He gave 
no costs on this part of the case, but he gave the defendants 
costs on the part of the case in which they had succeeded. 
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THE TRAMWAY ACCIDENT AT BRADFORD 


HE report of Col. Druitt, of the Board of Trade, 

on the circumstances of the accident which oc- 
curred on July 31st on the Bradford Corporation Tram- 
ways, when a tramcar descending Barker End Hoad 
got out of control of the driver, and on reaching the 
curve at the bottom of Church Bank left the rails and 
overturned, has now been issued. 


The report states that the car is one of the Bradford Cor- 
poration’s standard four-wheeled cars, weight unloaded 9 tons 
б cwt., and is double-decked with a covered in top-roof. It has 
accommodation for 51 passengers, 22 inside and Z9 outside. It 
is equipped with two 50 h.p. motors geared direct to the axles, 
and fitted with three brakes, viz., mechanical slipper brake on 
both wheels, wheel brakes actuated by hand, and rheostatic 
electric brake. ‘These brakes appear to have been in good work- 
ing order prior to the accident, and the rails were quite dry. 

Driver J. Dover left the Saltaire depot with the car in 
question at 5.15 a.m., and first went to Forster Square, Brad- 
tord, and in doing so descended a steep gradient in the street 
known as Cheapside. He then went out to Undercliffe, leaving 
there on the return journey at 5.56 a.m., the correct time. He 
had to come down a long and fairly steep gradient in Otley 
Road, and he brought the car to a stand as usual at the Board 
of Trade stop at the Cock and Bottle Inn, just before rounding 
the curve from Otley Road into Barker End Road. When 
rounding this curve he states he used no power, but simply 
released his mechanical track brake and let the car come round 
at a walking speed, the gradieut being 1 in 21:7. When he had 
got about 40 yards down the hill, about opposite North Wing, 
he states the car began to go too fast, so he tried the rheostatic 
electric brake, but it had no effect, and the car at once got out 
of control. He states he then tried reversing the current in the 
motors, and then tried the electric brake again, but all without 
the slightest effect on the car. He states he did not use his 


hand brake at all, as he thought it would have no effect. The — 


conductor states he applied the track brake as hard as he could, 
turning the wheel several times, as soon as the car began to go 
too fast. The car thus gained speed the whole way down this 
steep hill, and on reaching the curve to the right near the 
bottom the car gradually turned over to the left, the outer 
wheels left the rails, and the car fell over on to its left side and 
came in contact with a building. After the accident it was 
found that the leading axle of the car was broken in the left- 
hand wheel seat on the gear-wheel side, about a quarter of an 
inch inside the hub of the wheel. 


Col. Druitt continues : — 


I examined the broken axle when it was removed from the 
car, and from the appearance of the broken edges I think it 
most probable that the fracture occurred when the car rounded 
the curve from Otley Road into Barker End Road, and not when 
the car turned over. But as there was apparently a slight flaw 
round the surface of the axle where it broke, it 1s possible that 
the fracture occurred when the car fell over. There is no doubt 
that the brakes of the car were in good order at the time of the 
runaway, the blocks of the slipper brake were new, and when a 
new axle was fitted to the car without interfering with the rest 
of the equipment, all the brakes were found to be in good 
working order. I think there is little doubt but that the driver 
tried to use the hand brake during the runaway, and one witness 
who saw the car stop at the corner of Otley Road states dis- 
tinctly that the driver used the hand brake on that occasion. 

I consider the probable cause of the accident to have been as 
follows :—-When rounding the curve into Barker End Road the 
leading axle broke, and as a result the hand brake was sud- 
denly rendered useless, and to a large extent the electric brakes 
as well. I have little doubt that, as the driver had used the 
hand brake to stop the car before rounding the curve, he was 
still using it at the top of Barker End Road. The car then, as 
the slipper brake was not fully applied, began to gain speed 
after going a short distance on the gradient of 1 in 17, and 
almost at once was quite out of control, as the mechanical 
slipper brake, unless applied fully before a certain rate of speed 
is reached, will not stop a car on a steep gradient. Had the 
slipper brake been more fully apphed when the car got into 
Barker End Road and alone used to take the car down the hill 
no runaway would have occurred through an axle breaking. 
What is required for cars on steep gradients is a mechanical 
slipper brake that can be applied practically instantaneously, as 
once a car gets out of control on a steep gradient it is almost 
impossible to stop it with the brakes at present in ordinary use. 
There are some mechanical track brakes under experiment at 
present which can be applied instantaneously, and it is to be 
hoped that the committees which I understand are at present 
considering this question will shortly be able to recommend the 
adoption of a pattern of such a brake. 


The broken axle in question was one of a set supplied by H. 
Bessemer & Co., Ltd., of Shettield, in 1905. It was of Siemens- 
Martin axle steel, and the specification for its supply provided 
by the manager of the Corporation tramways was as follows, 
viz. :—A sample axle shall be selected by myself or representa- 
tive and the same placed on bearings, the centres of which are 
3 ft. 6 in. apart, and shall stand, without fracture, 10 blows 
from a weight of 15 tons falling from a height of 20 ft., the 
axle to be turned after every blow. One axle to be provided 
free for testing purposes. A piece 15 in. in length shall aíter- 
wards be slotted from the broken axle, and subjected to tensile 
test under my supervision. This test shall give not less than 
52 nor more than 35 tons per square inch betore fracture, with 
an elongation of not less than 25 per cent. in 3 in. It was 
5 ft. 104 in. in length over all, of 4 in. diameter, but reduced 
by a shoulder to 33 in. diameter at the wheel seats for a length 
of 8 in., and to 35 in. diameter at the journals for a length ot 
74 in. It was put into use on August 29th, 1905, and the car 
had run 54,640 miles up to the time of the accident. "The axles 
are received rough from the manufacturers and are turned down 
in the Corporation workshops. The wheels have cast-steel 
centres, and these are pressed on to the axles by hydraulic 
pressure of 30 to 40 tons, and the steel tyres are atterwards 
shrunk on to the centres. When new the wheels are 534 in 
in diameter. It will be seen that, contrary to the practice for 
railway axles, these axles are reduced in diameter from 4 in. to 
Oo} in. at the wheel seat. ‘This weakens the axle at the pari 
where the greatest strain 1s put on it. Since the end of 1905 
all broken axies have been replaced by ones having 4 in. diameter 
at the wheel seat, and only one of these has broken. 

During the year ending July 51st, 19C7, 21 axles similar to the 
one in this car have broken, with an average mileage otf 
45,250. Most of the fractures were in the wheel seat, but some 
were through the keyway of the gearwheel seating. "There are 
63 similar axles in use at the present time. 

Some drillings of the broken axle were analysed by the 
Bradford City Analyst, and the result was as follows :— 

Carbon (by combustion), 0'279 per cent.; silicon, 0°063 per 
cent. ; manganese, 0'796 per cent.; sulphur, 0'047 per cent.: 
phosphorus, 0:055 рег cent. ; iron (bv difference), 98:762 per cent. 
The percentage of sulphur and phosphorus is rather high. 

The failure of this and similar axles is, I think, due to their 
not being of sufficient diameter to withstand the rapid alterna- 
tion of equal tensile and compressive stress put on them, to 
the constant shocks received on sharp curves and at points and 
crossings, and to the frequent application of the wheel brakes 
The weight of the car in question loaded with passengers is about 
13 tons 2 cwts., so after deducting the weight of the axles and 
wheels there would be an axle load of about 6 tons, or 3 tons 
on each journal. The static breaking weight of one of these 
53 in. axles applied at the centre of the journal (assuming the 
tensile strength of the steel to be 32 tons per square inch)! is 
about 21 tons, so that there is only a factor of safety of 7, 
which is not as high as that adopted in railway practice. 

The system of inspection of the cars in the various depóts is 
a complete one; but it is, of course, quite impossible to detect 
hidden Haws in axles. In view of ihe lunes number of fractures 
that have occurred in axles similar to the one in question, T 
think the Corporation should seriously consider the renewal of 
the remaining 68 still in use, as soon as they have run the 
average mileage of those that have failed, and 4-in. axles sub- 
stituted. All the routes on this system have steep gradients, 
and the sudden failure of an axle in a car may possibly cause a 
repetition of a runaway like the one in question. 


NEW COMPANIES 


А. F. MANDER.—Recvistered with a capital of £1,000 in £1 
shares to acquire the electrical engineering and contracting busi- 
ness now carried on by A. F. Mander at 258 Villa Cross, Aston 
Manor. No initial public issue. 

ELECTRO-MEDICAL INSTITUTE.—Registered with a capi- 
tal of £2,000 in £1 shares, to acquire the business carried on 
bv С. R. Peers at 544 Bury New Road, Manchester, as the 
electro-Therapeutic Institute. No initial public issue. 

I.T.E. COMPANY (1907).—Registered with a capital of £1.070 
in £1 shares, under an agreement with the Cutter Electrical 
and Manufacturing Co., A. E. Newton, and W. M. Scott. No 
initial public issue. Registered offices, 72 Finsbury Pavement, 
London, E.C. 

STEARN ELECTRIC LAMP CO.—Registered with a canital 
of £4,070 in £10 shares to acquire the business carried on at 
Kew by the Zurich Incandescence Lamp Co. (incorporated under 
Swiss law), and to carry on the business of electric lamp manu- 
facturers, &c. No initial public issue. First directors: C. Baly, 
A. C. Woodley, C. H. Stearn (managing director), C. E. Escher, 
and C. E. G. Stuart. Four shares. Registered offices, 47 Vic- 
toria Street, London, S.W. 
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A LARGE ELECTRIC HEATING INSTALLATION 


N article by Mr. C. E. Waddell in the Electrical World, New 

York, gives some results of working of an electrical heating 
plant which was installed a short time ago in Biltmore House, 
a large residence near Asheville in America. 

Separate and apart from the plant that heats Biltmore House 
there was prjor to the installation of the electric heating appara- 
tus a plant which furnished high-pressure steam for operating 
the laundry and the refrigerating machinery, and in addition 
thereto a hot-water heater which maintained a constant supply 
of boiling water throughout the premises. The fuel used was 
anthracite coal, which cost $11 per ton at the boilers.. The 
plants, of course, required the constant services of an attendant. 
With the item of labour duly apportioned the net cost per annum 
for this service approximated $2,000. 

Electric power is purchased from a hydro-electric plant, and 
prior to the installation of the electric heating plant electricity 
was contracted for on a semi-retail basis, the price being 2.5 
cents a kw.-hour, the load factor and the peak determining the 
prie. By increasing the minimum contract quantity and by 
maintaining a fairly even load line, energy was to be had for 
0.85 cent per kw.-hour, an easy condition with which to comply, 
since Biltmore House contains a large storage battery. With 
these facts in hand it was concluded that the substitution of 
eletric heat might effect an economy. 

The refrigerating plant was disposed of by replacing the 
steam pump and steam compressor with a direct-current motor- 
driven apparatus. Direct current was selected as the apparatus 
is more noiseless, and with the proper type of motor, variable 
speed may be secured. 

Exhaustive tests led to the conviction that to supply an 


adequate supply of hot water it was necessary to raise 5,000 : 


gallons to the boiling point each day ot 24 hours; to accom- 
plish this an electric heater similar in appearance to a horizontal 
tubular boiler was installed beside the anthracite heater. "The 
heating elements are 20 in number, are arranged in concentric 
circles, are of a capacity of 5 kw. each, and operate at a poten- 
tal of 230 volts. The controlling switchboard stands imme- 
diately in front of the heater, and contains three banks of 
switches, each switch being connected with an element, and 
the three rows connected in star to three transformers on the 
three-phase circuit. The segregated arrangement is particularly 
desirable in balancing the load on the main sub-station. It was 
estimated that it would require 21,600 kw.-hours per month to 
do the work; the records indicate that the average for the past 
11 months has been 12 per cent. less than anticipated. Nor- 
mally 30 kw. are required, two switches on each bank are kept 
closed, and the elements are worked in rotation from day to 
day. Unless something out of the ordinary occurs, the plant 
requires no attention whatever. In passing, it may be remarked 
that the power factor of the heating load is unity, and the 
load resembles in many particulars that of the ordinary lighting 
service. 

The laundry presented a far more complex problem than did 
the hot-water heating. The apparatus in this consists of a 
mangle, stoves to heat the irons, tub boilers, and dry-room equip- 
ment. The mangle was a comparatively simple proposition, as 
it was only necessary to equip the steam cylinder with heating 
elements and to provide the conventional form of collector rings, 
taps being brought out for several degrees of heat. "The variety 
of sizes and shapes of irons led to the adoption of an electric 
stove rather than the installation of the electric iron. 


By far the most interesting specimens in the whole plant are 
the tub boilers. Of a number of suggested methods the one 
adopted consists in introducing hot water into a form of vertical 
boiler in which the temperature is raised above the boiling point, 
and from which steam passes into the former steam vents in the 
tubs. The outlet vents are not throttled, and with the admis. 
sion pipe once adjusted the manipulation consists in merely 
turning on the hot water and closing the switch. It was at first 
thought that it would be desirable to provide some interiocking 
system that would insure the water being turned on previous 
to closure of the switch; results have not, however, indicated 
the necessity of the complication, simplicity appearing to out- 
weigh all other considerations. 

Formerly the drying room was heated by means of steam 
coils, and as the room was provided with no means of ventila- 
tion, the temperature was nearly 1009 C. To maintain any such 
temperature with electric heat was out of the question. To 
provide a relatively small quantity of heat and relatively large 
circulation of air was obviously the thing to do, and a ventilating 
fan was at first contemplated. The cost of working, however, 
coupled with the probability of noise, led to its exclusion, for a 
prime requisite in all apparatus on the premises was absolutely 
noiseless working. Near by the drying room a large chimney 
rises, which extends through the main part of the house and 
above the roof, and it was decided to connect the drying room 
by a pipe to a flue in this chimney, providing the flue with a 
damper, and ascertain the result. 'The artifice proved the 
solution; a draught was created that answered all purposes, and 
in service it has been found that a very small opening of the 
damper sufficed. The relatively dry air of the surrounding rooms 
is sucked into the drying room, where it becomes laden with 
moisture and passes off. 

It is stated that for the year 1905.06 the cost of electric 
service plus the cost of steam service in this particular branch 
of the department was approximately $4,100. The cost for the 
identical service as performed by electricity alone in the year 
1906-07 was approximately $500 less. 


MISCELLANEOUS CITY NOTES 


CALLENDER'S CABLE & CONSTRUCTION CO.—An in. 
terim dividend of 5 per cent. has been declared. 

CANADIAN GENERAL ELECTRIC CO.—The issue of 
$2,000.0C0 seven per cent. preference stock in $100 shares at 
pa" is announced. The new issue is to redeem $300,000 
6 per cent. preferred stock, to pay off the company's overdraft 
with its bankers, and to meet the cost of large extensions at 
the Toronto and Peterborough (Ontario) factories. 

CRAIGPARK ELECTRIC CABLE CO.—An interim dividend 
of six per cent. upon the preference shares for the six months 
ended September 30th has been declared. 

THE BRITISH WESTINGHOUSE CO.-—-Although no official 
advices have been received from America by the British West- 
inghouse Electric and Manufacturing Co. with regard to the 
recent events concerning the American Westinghouse Co., it is 
evident that the appointment of a receiver to the latter is not 
to be taken in the same light as a similar action in this country 
would be. It was really as an act of precaution, in order to 
conserve the interests of the company, that Mr. Westinghouse 
acted as he did under the American law, and the company's 
operations are now proceeding under the protection of the 
Courts until a normal period is reached. 


METROPOLITAN BOROUGH OF STEPNEY. 


SHOW ROOM. 


HE Electricity Supply Committee of the Stepney 
Borough Council are about to open а Show Room at the 
Electricity Works, 27 Osborn Street, Whitechapel, E., where it is 
proposed to exhibit electric lighting fittings, electric motors, 
radiators, cooking, heating, and other electrical apparatus. 
Electrical Manufacturers and Contractors who are prepared to 
exhibit fittings, motors, and other apparatus in the Show Room, 
are invited to communicate with the undersigned 
Wm. C. Р. TAPPER, A.M.L E.E., 
Electricity Works, Engineer and Manager. 
27, Osborn Street, 
Whitechapel, London, E. 


Tenders for SUNDRY CABLES. Application for particulars 
should be made to the Borough Electrical Engineer. 


SITUATIONS WANTED. 


yoo MAN, 19, wants situation with firm of 
Electrical Merchants. Two years’ experience, good appear- 
ance, North-east coast.—-162, ELECTRICAL ENGINEERING, 203, 
Temple Chambers, London. (162) 


DVERTISER seeks opening as Apprentice in Elec- 

tricity Works near London. Just left large secondary school ; 

age 17.—163, ELECTRICAL ENGINEERING, 203, Temple Chambers, 
London. (163) 


Digitized by Google 


704 ELECTRICAL ENGINEERING Ocr. 81, 1607. 
DivfcxND RISE OR RISE On 
AMOUNT Piin STOCK FALL STOCK FALL 
NAME, or "T ExcHANGE| SINCE NAME. ExcCHANGE | SINC: 
ы SuanE | #= Interim. |Quoration.| Last Qvoration,| Last 
WEEK. WEER. 
1906 1907 
ELECTRIC SUPPLY. ^ ee ү 
Bournemouth & Poole E. 8. Co. Ld.| . 10 7 5/ 931—101 Dublin United Trams Со. .............. 6 13—14 

Do. 44% Cum. Pref... vex ind ane 10 44 | 417" Wy — 104 Do. 6% Pret, б 6% 191—131 

Do. 67 Cum. Second |’ "ref. 10 6 in vå - 103 +} Hastin; ‚в & District E. Tr. ‘Co. Db. ede 44 у 97—100 

Do. 4} Debenture, Ked.. Stock 4 447% + 107 I. of Thanet E, Tr. & L. Co. Cm. Pf... 14 — i—1i 
Bromley ( Kent) E. L.& Power Co. ‘LA. 5 5 2/-* 4—4 Do. 4% Deb.. е 4 yr 0905—71 

Do. 447 156 Deb, Кай, „гос Stock 4 447* 95—100 Lanes. Un. Trs., Pr. Lien Db. etes 5 х" 94—97 
Brompton & Kensington E. S. Co., Ld. ò 10 447 75—35 London Street Tramways Co. € 4/9 2/-* g—4 

Do. 7% Cum. Pref. . 5 7 iz" ib—5l London United Trs., Ld., Cm. Pf...... 5 5%" 31— 

Central Е, 8. Co.. Ltd.. b. ‘Guar. Db. Stock 4 449 9.— ol -1 Do. 4% lst Mort. Deb. Red . 4 4%" §2— 
Cli. Cross. W. E. & City E. *. C»..... 5 5 bx* 38 —41 Manx Electric R. Co., 5177 Cw. Pf... 5% Z 441—5 

Do. 44% Cum, Pref. ATTEN 5 4] 24 7* 31—34 -1 Do. 44% st Mort. Deb. Red 44 | 445% 96 —99 

Do. 4% Deb, Red  .....................| Stock + 4%" 90 — 09 Metropolitan Elec. ‘Jraus, Ltd., Def.. nil — = 

Do,**City Undertaking,” 417 Cu. Pf. 5 44 4)7* 38—34 Do. 57 Cum. Pref.. Say MORE 5 61 * 4: —$# 

Chelsea Electric Supply Co., Ltd. ... 5 44 2.-* 31—4 Do. 447 Deb. stk. Red.. 44 415" 94—97 

Do. 447 Deb. Red .................. Stock 4} 44%" | 102—105 National Élec. Construction Co. Ltd, 10 2j- -i 
City of London Elec. Lt. PS и. ... 10 6 bz* 8} —0} New General Tr. Co., 6% Cin. Pf... nil — Ms 

Do, 6% Сиш; Pref. e cenae oe ens 10 6 6%* |104—114 North Metropolitan rete Co... 1/- .* -h 

Do. 57 Deb. Red 51694 Stock 5 Уз | 122—125 Do. 347 Mort. Deb. .......... 3j 331% tu 

Do. 44% 2nd Deb. Red quoc Stock 44 417" 07—100 Potteries Electric Tinotion Co. Ltd. 4 924d* Ys 
ni d oe uH. Py Dis. QU. vv i 5 4 2 5/* 314—4 Do. SX Саш: Pref. сызлана 5 ye j 

MEE orta ЖА» ане 5 b 57e | 44—7i xd Do. 447 Deb. Red . Xs 4 4jz* | 05—08 
County London Elect. SPA. Co. Là. 10 5 47* 61—71 Provincial l'rauiways Co. Ltd. ... 3 87" 4g— 

Do. 6% Cuin. Pref.. T CMS 10 6 65* | 204—114 Ti Do. 6% Сша. Pref. ... 6 6%* | 204—114 

Do. 447 Deb. Red . шне Stock 4 44%" | 107—110 South Met. Elec. Trams & lag. Co. Ld. 

Do. 44% 2nd Deh, Red . sasasi] BLOCK 4 44%" 00—99 67 к д, Pf. (fully paid)... — 6ў4.* acd 
Edmunson's Electricity Corp., Lt... 5 4 1/6* 3—1 Du. / Deb. Red.. — 47* —54 

Do. 6% Cum. Pref.. T 5 8 — 1—1{ Sander Dst. E. Trs. 1st Mt. Db. Rd. 5 oA" 54—88 

Do. 447 1st Mort. Deb. Red ...... Stock 1 417 76 —81 Yorkshire (West Riding) Elec. Trams nil — 1—1 
Folkestone Elec. Supply Co., Ltd. ... 5 5 9/-* i EH Do. 6% Саш. Pref. ..... sccoves nil — 

Do. 57 Cum. Pref. . өзә? 5 5 2/6” | 4i—5 Do. 44% 1st Deb. Red. „у... 44 41z" 87— 

Do. 447 Ist Deb. Red 2. ; seek 44 447 * us i : 

Hove Electric Lighting Co.. Ltd... 9 4/.* 64)—7 xc 
I. of Wight E. L. & P. Со, Dh. Rd. ... Stock 44 | apy" | 91—97 TELEGRAPH AND TELEPHONE 
Kensington & Knightsbridge E. L. Со. 10 5/-* 1—91 Anglo-American d a cde Co. Ltd. 3g 30/- 52—55 xd 

Do. 447 Deb. Red . Stock 4 4% 95—98 +1 Do, 6% Pref. Ord. .. 6 3% 91—94 xd 
Kens. & N't'ng Hill E. L. Cos. Dh, Rd.| Stock 4 AZ* 97—101 xd Do. Def. Ori. ...... 1} — 134—14 
London Electric Supply Corporation 3 4 2/11d* 11—11 Commercial Cable Co., 45 ‘Del. Red.. 4 ^" 89—91 -1 

Do. 6% Pref... ке 5 6 59% | 44—48 Direct. Spanish Telegrapli Со. Ltd. ... 4 2/-* 93 

Do. 4% Ist Mort. Deb. Red ......... Stock E 47% 89—03 [м ЗОИ Unite РГЕ ccr c e 10 5/-* E 
Aro Elec. Supply Co., Ltd. 5 8 8/.* 51— 51 Do. 445 Dols. ...... 4 r4 98—101 

Do. 44% Cum. Pref. .. "E 5 4 4417* 46—72 Direct United. States Cable Co. Ltd. 4 49% | 12}—18} xd! +$ 

Do. 447 Ist Mort. Deb. "Wed esses] Stock ' 4 45%" 103—107 Direct West India Cable Co. Ltd., 

Do. 8 2 Mort. Deb. Red . a. | Stock 8 347° Si -92 44% Reg. Debs, Red. 44 44% | 100—109 
Midland E.Cor}.for Р. Dist.1stMt.D |100 &500 4 4hy* 9—95 Eastern & S. African Lid., ,47 Mt. Deb. 4 4% |974—100) 
Newcastle & Dist. E. L. Co., £9 paid 10 5 3/74d.* | 845 —9) Do. do. (Mauritius Sub.) 4 4%* 100—102 

Do. 44% Mort. Deb. Кей ............| Stock 4} ibys 95—101 Eastern Ext. Australasia & China ... 7 5/- 11—12 ха | -i 
Newcastle-upon-Tyne Elec. Sup piy.. 5 8 bZ" 64—6} Do. 4% Mort. Deb. Perp. ............ 4 42 99—102 

Do. £2 Pin. ..... e 5 8 1/3d* | 64— 63 Eastern Telegraph Co. | ......... ANDER i 1X |120—125 xd) -1 

Do. 57 Pref (fully paid) . faa 5 5 5%* 5—54 ` ро. 34% ——————————— 3 17/5 51—84 xd | `—24 

Do. 10/- Pm 5 5 1/414 5—24 Do. 4% Mort. Deb.. V6 ael M ибо са 4 45* | 101—104 
Notting Hill Elec. Lig. "Co., “Ltd. 10 74 67* 11—12 G. N. Tel. Co. (Cope nhagen) .. Р teases 20 ML 33—35 -1 
Oxford Electric Co., Ltd. ......... sss. 5 7 2/6* | 5§—6 Indo-European Telezraph Co. Ltd.. 18 2/в 54—56 

Do. 4% Deb. Red.. Stock 4 47% 25—97 Marconi Wireless Telegraph Co. Ltd. nil == 4—14 
St. James and Pali Mall E. L. Co. Ld. 5 10 5/-* 74—84 National Telephone Co., Ltd., Pref... 6 6%* | 100-108 

Do. 7% Non-Ctun. Pref..... 5 7 8/6* 6—7 Do. Delerred ..... АА ГЫР Ө йү 51 02* | 100—108 

Do. 384%- Deb. Red. ... ‚| Stock 8} ы 81—91 Do. 6% Cum. Ist Pref. EC RA T E 6 7," 101—124 
Smithfield Mkt. Elec. sup. Co., "Ltd, 5 nil e )—14 Do. 6% Сиш. 214] Pref.. ‘ 6 67* 10—12 

Do. 4* Dib, Red. вое Stock 4 4/-* 71—75 Do, “BZ Sm Prot. ripari misal ive 5 5%* 51— 

South London Elec. Sup. Corp. Ltd. 8 3/-* | 12—91 Do. 8j* Deb. Red ..........-..«- ў, 8) e. | 99— 
South Metropolitan E. L. & P. Co... 1 2} 6d* +—$ Do. 4% Deb. Red.. cay - € 42* | 9094—1014 

Do. 72 Cum. Pref. .. өзен узб: 1 7 sSijd.* | {#—1ү% West African Telegraph Co. Id. .... 4 4/- 10—10 

Do. 4}% lst Deb. б / e aee Stock 4} 44% | 99—102 Western Төр! Co., Ltd.. х 7 62* | 121—13 
Urban Elec, Supply Co., Ltd. ......... b 5 2/6* 18—24 Do. 4% Deb. ......... PETES 4 45" | 9854—1014 

po. BY Cum, Pref. ........... o» as ды : Б; 9°/\* 12—24 

v. 44% 186 Mort. Deb. Red ......| Stock 4 44/5 02.——95 
Westininster Elec. Sup. Dore. Ltd. 5 12 Dye 81—91 MANUFACTURING 
Jo, 46% Onm Froh сень, 5 44 44%" 44—24 Aron Electricity Meter Co., Ltd. , nil — Т + 
Do, 67 Cum. Pref.. ES НЕР 6 + 
ELECTRIC RAILWAYS. Babcock & Wilcox, ӨЫ Кн REA S Hl i 
on гы Ix. OF Iib. . ^ € 12—10, 
аб аера $e cue MPG Sree | : ave 28 as zT Bou insulated & lie Isby C ables, Ld. yi pit in 

) % p Stoc ia 7 M 0, GX Cum. Preble: uas usosacbsse ost - 

ab s olan er heey (io MI D Ча” ү p Do: 4j Ist Mort, Deb, ed, _... 4 | abx" | 201—204 

Do. 4% Detientures. Te Stock 4 4y* 101—104 ad ritis A Thomson-Housten Co., Ltd. 

Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 p Ad 74—78 -2 437: Ist Mort. Deb. Red. M: 435" 85—89 

City and South Londen Cons. .........| Stock 2% DUI 45—47 British Westin; Se Pto Electric Mn. 
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both at the home and distant signals, 


[PRICE SIXPENCE. 


SIR WiLLIAM MATTHEWS delivered his presidential | 
address to the Institution of Civil Engineers on Tues- 
day. The address dealt largely with the development 
of means of communication about the world, including 
shipping, dock harbours, and lighthouses, and touched 
also on submarine cable and wireless telegraphy. 
(Page 708.) 

A FIRE which occurred at the Baltic Exchange, St. 
Mary Axe, in the early hours of Monday last, was due 
to an escape of gas from a 44 in. main in the lift shaft, 
and did considerable damage to the electrical gear and 
fittings, incidentally melting the 37/12 cables from the 
battery supply. The battery, owing to being short- 
circuited, was absolutely ruined, although it was not 
touched by the fire itself. The damage to the electri- 
cal equipment is estimated at close on £1,000. (Page 
709.) | 

THE general introduction of electrical working in 
mines i8 being discussed in New South Wales. (Page 
710.) 

A VERDICT for £606 has been given against the 
Hammersmith Board of Guardians in respect of the 
electrical fittings at the workhouse. (Page 710.) «v 

Tue frequently adjourned Police Court prosecution, 
brought by the Westminster City Council against the 
Underground Electric Railways Co. of London for 
causing a nuisance by emitting black smoke from their 
power-house at Lot's Road, has been decided in favour 
of the eompany, and the Westminster City Council 
has had to pay 300 guineas costs. Mr. Curtis BEN- 
NETT, the magistrate, held that the smoke was brown 
and not black, and that all reasonable care was 
exercised by the company to prevent any: nuisance 
from this cause. (Page 711.) 

A NEW form of auxiliary signalling gear in which 
the signals are repeated in the cab of the locomotive, 
is in experi- 
mental use on the South-Eastern and Chatham Rail- 
way. Telephonie communication between the signal- 
box and the driver's cab is also provided for. (Page 
712.) 

SOME recent experiments have been conducted in 
America by Mr. G. L. Fow ter to investigate the 
variations in hardness in steel rails, with & view 
to determining the cause of rail corrugation. (Page 
713.) 

Tue equipment of the Rochester section of the Erie 
Railway is an interesting example of overhead con- 
struction for 11,000 volt single-phase. Single catenary 
suspension is used, chiefly with bracket-arm construc- 
tion. (Page 714.) 

It has now been definitely decided to establish a 
professorship of ‘‘ Engineering Science” at Oxford. 
(Page 717.) 

A LARGE gas engine station is at work near San 
Francisco, which comprises three engines, each of a 
maximum output of 5,400 h.p., driving UN 
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running in parallel. Producer gas is used, obtained 
from crude oil, with. a calorific value of about 630 
B.Th.U. per cubic foot. (Page 718.) 

THE telephone exchange in Antwerp, Belgium, was 
completely destroyed by fire last week. The ex- 
change, which was of a very obsolete pattern, was 
shortly to be replaced by a new one on the central 
battery system. Part of the equipment destined for 
this, modified for single-wire working, will be put in 
temporarily. An article by our Special Correspon- 
dent, who went over from London to visit the scene 
of the disaster, contains particulars as to the equip- 
ment for the new exchange, and the temporary 
arrangements that are being made, and is illustrated 
by photographs taken during and after the fire. (Page 
719.) 


SEVERAL papers dealing with debatable points on 
single-phase traction were read at the summer meet- 
ing of the American Institute of Electrical Engineers. 
One of these by Mr. A. H. AnMsTRONG considered 
the relative advantages of single-phase and three-phase 
generation for single-phase railways. He considered 
that for purely railway work a complete single-phase 
system had advantages of simplicity which compen- 
sated for the less satisfactory nature of the generators 
themselves. Various combined systems were also 
suggested. Two other papers by Mr. ARMSTRONG and 
Mr. N. W. STORER respectively dealt with the relative 
merits of 25 and 15 cycles for railway work. The 
former did not think the advantages obtainable by the 
use of the lower frequency were sufficient to warrant 
а change from the more usual frequency, while the 
contrary view ‘was expressed in the latter paper. 
(Page 721.) 

A MODIFIED form of the '' Juno"' flame arc lamp, in 
which & magnet replaces the hot wire arrangement 
previously adopted for striking the arc, has been intro- 
duced. (Page 728.) 


AN International Electrical Exhibition is to be held 
at Marseilles next year, opening on April 19th. The 
advantages of the British electrical manufacturers in 
exhibiting their productions here are fully detailed and 
& list of the sections, and where information can be 
obtained is given. (Page 724.) 

Siz Joun WorrEe Barry, K.C.B., presided at the 
ordinary general meeting of the Western Telegraph 
Co. last week, and made a lengthy comment upon the 
position of submarine telegraphy in its relation to com- 
petition from wireless telegraphy. He stated that, 
much as he admired the efforts in the field of wireless 
telegraphy, he could not deny holding the opinion that 
the initial difficulties had yet to be overcome, and that 
submarine cable companies had more to fear from 
competition by other submarine cables than from wire- 
less telegraphy. As an adjunct to cable telegraphy 
wireless was proving extremely useful. 
Western Company was now engaged in installing an 
important wireless installation for moderate distances, 
for the Portuguese Government, in a locality in which 
a system of cables was, for various reasons, difficult 
and undesirable. (Page 724.) 

AN article by two of the engineers of the Gesell- 
schaft für Drahtlose Telegraphie, Messrs. C. ScHAPIRA 
and S. Lowe, describes that company’s system of 
wireless telephony in which continuous waves are pro- 
duced by the arc method employing a group of copper- 
carbon arcs in air with water-cooled electrodes, in 
series. The microphone is arranged in parallel with 
. the coupling winding. Either an electrolytic ог 
thermo-detector may be used with an ordinary tele- 
phone-receiver. (Page 725.) 

DETAILS and figures in connection with a test of a 
7.000 kw. Westinghouse-Parsons steam turbine at the 
Waterside station in New York show that in the 


In fact, the ` 


actual working the turbine considerably exceeded its 
guaranteed efliciency. (Page 727.) 

AT the inquest on Wednesday last week upon the 
victims of the unfortunate collision between two elec- 
trie trains upon the Metropolitan Railway at West 
Hampstead on October 26th, evidence of identification 
was taken. The proceedings were then adjourned for 
three weeks, pending the conclusion of the Board of 
Trade inquiry. (Page 727.) 

AN article by Mr. W. О. HoRnSNAILL describes the 
equipment of a flour-mill which is partly elec- 
trically driven, although rope driving has been adopted 
for such parts of the mill as contain continuously run- 
ning interdependent machinery. (Page 728.) 

A NOVEL and yet very simple form of electric lift, 
which is manufactured to compete with hydraulic, 
both as to cost of working and constructional costs, is 
described. (Page 730.) 


WE publish a load curve for the Sheffield system 
which shows that one day last week a fog occurred 
which caused a peak in the day load about equal to 
the evening lighting peak. (Page 730.) 


Two new 4-ton 4-motor electric travelling jib cranes 
are described, which will shortly be put to work at 
Clydebank Dock. (Page 730.) 

THE discussion regarding the relative costs and field 
of utility of steam turbines and gas engines is con- 
tained in our correspondence columns. Mr. LEONARD 
ANDREWS refutes some of the criticisms in Mr. E. J. 
Fox's letter last week, and Mr. S. E. FEDDEN sug- 
gests some modifications in the original estimates of 
Mr. Andrews, which gave rise to the controversy. The 
question of & suitable source of voltage and current 
for testing mains is also discussed. Mr. ALEXANDER 
RussELL prefers a hand-driven magneto-generator. 
Mr. R. W. Kurtz (Mains Engineer, Wimbledon), de- 
scribes a '' dry '" form of secondary battery.in satis- 
factory use, and the Hart ACCUMULATOR Co. intimate 
their ability to supply suitable storage cells for the 
purpose. (Page 730.) 

THE new Belfast Municipal Technical College has 
been opened by the EARL or ABERDEEN. The equip- 
ment of the engineering and electrical departments 1s 
very complete, and the building contains an electrical 
installation of considerable size. (Page 738.) 

UNDER ELECTRICAL ScIENCE, British and American 
Section, are notes of two recent Physical Society 
papers, one on a variable laboratory standard of 
mutual inductance, the other on the phenomena of 
radiation from electrically vibrating closed circuits; 
and an abstract of a paper on the corpuscular rays 
detached from metal surfaces by Róntgen rays. In 
the paper abstracted in the Continental Section, 
PRINGSHEIM deals with the effect of heat on spark 
potentials, Marinon describes two simple methods 
of preparing aluminium carbide, and PELLAT discusses 
the electron theory of spectrum lines. (Page 734.) 


Ir is pointed out under '' ELECTROCHEMISTRY AND 
ELECTROMETALLURGY '" that the employment of the 
electric furnace for the reduction of iron ores and for 
the manufacture of high-class steels is continually in- 
ereasing. In Italy it has been found that the special 
steels required for the motor-car industry can be best 
manufactured by means of the electric furnace. Two 
new 1,000 h.p. Stassano furnaces have been recentlx 
erected for this purpose at Turin. Any new outlet for 
electrolytic chlorine is sure to be welcomed by those 
engaged in the electrolytic alkali industrv, where the 
problem of chlorine utilisation is ever present. In 
some works in Germany the chlorine produced elec- 
trolytically is now being used for the manufacture of 
tetra-chloroethane by the action of acetylene on 
chlorine. The product is a very useful solvent for fats 
and greases. The use of peat for power purposes 
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should be a subject of great interest to electrical en- 
gineers, as if it be possible to get over the initial diff- 
culties of drying and treating the raw material, peat 
should be a very cheap source of power, either actually 
as fuel or the gases obtained by its dry distillation can 
be employed as motive power for gas engines. (Page 
735.) | 

AMONG the patents published by the Patent Office 
last Thursday, and abstracted in our Patent Record, is 
a specification by Јонхѕом, PHILLIPS & Tusss relating 
to the “flame” or converging carbon type of are 
lamp, and has for its main object the reduction of the 
length of the lamp. Another specification is by the 
Allegemeine Elektricitüts-Ges., and relates to a protec- 
tive device for high tension installations, whereby the 
conductors are protected. There is also a patent. in 
which the author, H. J. GRIDLEY, describes a device 
for indicating whether a cable is ‘‘ alive’’ or not, 
whilst A. J. Восит (William Hoskins) announces 
the discovery of a new amalgam of metals which have 
peculiar resistance qualities. H. F. T. Ernen has a 
specification relating to improvements in dynamo elec- 
trice machines, provided with commutating field coils, 
for adjusting the strength of commutating field, with- 
out injuriously affecting the operation of the machine. 
Two patents of electrical interest expire this week. 
(Page 736.) 

THE Local Government Board have refused to grant 
the Willesden Urban District Council a loan to acquire 
sites for a power station and sub-stations to be utilised 
in the event of a dispute with the North Metropolitan 
Electric Power Supply Co., who now supply the dis- 
trict. (Page 739.) | 

LocarL Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
notes, companies’ meetings, and reports, appointments 
and Personal Notes, &c., and our Stock and Share 
List, will be found on pages 737 to 744. 


Mecca satisfaction will be felt by all electrical engi- 
neers at the decision of Mr. Curtis Bennett in the 
Police Court prosecution brought by the West- 
rninster City Council against the Underground Electric 
Railways Co. of London. The Council alleged that the 
smoke emitted by the Company’s chimneys was black 
and constituted a nuisance, and that, therefore, the 
Company was liable to a penalty under the Public 
Health Act. The Company proved to the satisfaction of 
the magistrate that the smoke was brown, and that all 
reasonable care had been exercised to prevent a 
nuisance from this cause. Practically all prosecutions 
of this nature have been characterised by the same 
absence of appreciation on the part of the complain- 
ants as to what is really the public interest. А hos- 
tile attitude is assumed towards a company giving a 
useful publie service, simply because it is & company, 
and it is forgotten that when the Company is harassed 
in this manner, the ultimate sufferers will be the public 
whom the Company serves. In the case in point, a 
Company—which, by the way, is not earning princely 
profits—is saving the millions of people who travel 
by underground railway from the previous stifling 
effects of the smoke of the District Railway tunnels, 
at the cost of offending, now and then, the esthetic 
eve of the Westminster Borough Council when it looks 
as far as Chelsea, and a possible slight inconvenience 
to a few people living near Lots Road. It would, in- 
deed, have been ridiculous if a Company that has done 
so much to relieve the London public from the incon- 
venience of smoke should itself have been penalised as 
a sacrifice to the smoke abatement craze. 
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Tue article on ‘‘ The Hardness of Corrugated Rails,” 
printed in this issue, gives the results of an investiga- 
tion into the relation between the hardness of certain 
corrugated rails and the position of the crests and 
troughs of the corrugations. Plotting the height of the 
rail table and the hardness on the same diagram should 
reveal any direct connection. It will be seen that 
the results are negative in the cases illustrated. This 
is somewhat surprising, for it might be expected that 
the same mechanical action which caused corrugation 
would make a distinct alteration in the hardness of the 
skin. The notion that corrugation may be initiated by 
an originally wavy rail surface, which has received 
some experimental support from Mr. Fell’s investiga- 
tions, is not dealt with in the article considered, the net 
effect of which is, not that variations of hardness may 
be eliminated from among the possible causes of rail 
corrugation, as the author claims, but rather that such 
variations of hardness as occurred in the rails tested 
had no apparent connection with the corrugations pro- 
duced. It is unfortunate that there is no guidance in 
the article or the diagrams as to the absolute or relative 
value of the hardness scale. 

те eee 

ONE can imagine the consternation in shipping 
circles, and in business circles generally, if Liver- 
pool, Manchester, or even Belfast, Bristol, or Cardiff, 
were, Without warning, deprived of telephonic com- 
munication for several weeks. This is what has hap- 
pened at Antwerp, a city of 355,000 inhabitants, and 
one of the most important ports of Europe. The city 
was served by one central telephone exchange, which 
was completely destroyed by fire last week. Those 
who are accustomed to criticise our own progress in 
telephony will doubtless be surprised to see from our 
article in this issue that the Antwerp telephone ex- 
change, which is part of the telephone system of the 
Belgian Government, is,—or rather was,—of an ab- 
solutely obsolete and inefficient type, with single wire 
instead of metallie circuits, break-jack multiples, and 
hand-restored indicators. A new exchange building 
has been erected for three years, awaiting the order 
to proceed with the equipment which has been con- 
stantly postponed ;—in fact, if such a state of affairs 
had obtained in a town of equal importance in this 
country, one could almost imagine that the engineers 
responsible for the maintenance of the telephone ser- 
vice had themselves been guilty of arson to make 
further postponements impossible. The arrangements 
that are being made for restoring the service tem- 
porarily during the completion of the new exchange 
are particularly interesting in view of the peculiar con- 
ditions to be fulfilled. 

Sede ge 

A SENSIBLE leading article on the use of electricity 
in coal mines has appeared in the Australian Mining 
Standard, and is reproduced on another page. It 
shows clearly how the question is regarded in the 
Commonwealth of Australia, and doubtless the same 
point of view is taken and the same objections ad- 
vanced to progress in this direction in other parts of 
the Empire. The descriptive articles that have ap- 
peared in our columns from time to time are sufficient 
proof that good, solid electrical engineering work 1s 
being carried out in collieries and other mines, but it 
is also an undisputed fact that what has been done 
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can only be regarded as a beginning, and that there 
is an enormous field for extending this branch of 
electrical enterprise. To the technical man there 
need no longer be any doubt as to the soundness of 
electrical equipment as an engineering proposition, 
but more than mere engineering ability is necessary 
to carry conviction to all the mine-owners, and—alas 
that it should be necessary—also to the labour unions. 
Representatives entrusted with this work, especially 


in the colonies, must possess not only engineering 
experience, but a knowledge of men, and a power of 
grasping local conditions and adapting their own 
knowledge to suit them. It is to this talent, possessed 
by our pioneers, that British colonial expansion has 
owed its success in the past, and our engineers must 
prove that they have also been endowed with these 
qualifications, if they are to retain their supremacy 
in the engineering markets of the world. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, NOVEMBER ттн. 
Royal Society. 

4.30 p.m. Meeting at Burlington House, London, W. 
Among the papers to be read are the following :—(1) 
“The Effect of Pressure upon the Arc Spectra of 
Metals," by W. G. Duffield, communicated by Prof. 
A. poner: F. R. S. ; (2) “ The Electric рли е 1п Моп- 
atomic Gases," by F. Soddy and T. D. Mackenzie, com- 
municated by Prof. J. A. Larmor; (3) “The Diurnal 
Variation of "Terrestrial Magnetism,” by Prof. A. Schus- 
ter, F.R.S. ; (4) “On the Measurement of Temperatures 
in the Cylinder of a Gas Engine," by Prof. H. L. Cal- 
lendar, F.R.S., and Prot. W. E. Dalby; (5) “Note on the 
Association of Helium snd Thorium in Minerals," by the 
Hon. R. J. Strutt, F.R.S. 

KRöntgen Society. 

8.15 p.m. Meeting at 20 Hanover Square, London, when 
Mr. W. Duddell, F.R.S., will deliver his Presidential 
Address on ‘The Production of High-Frequency Oscilla- 
tions" (with demonstrations). 

FRIDAY, NOVEMBER 8115. 
Northampton Institute Engineering Society. 

5 p.m. Ordinary meeting at the Institute, John Street, 
Clerkenwell, London. 'Phere will be a debate on the 
relative merits of college and workshop training for the 
engineer. The principal, Dr. R. Mullineux walmsley, 
will preside: 

Physical Socicty. 

8 p.m. Meeting at the Royal College of Science, Imperial 
Institute Road, South ‘Kensington. Agenda : (1) Dis- 
cussion on Mr. Albert Campbell s paper, ‘On the Use of 
Variable Mutual Inductances’’; (2) “A Graphic Method 
for Stream Lines and Equipotential Surfaces," by L. F. 
Richardson ; 


PRESIDENTIAL ADDRESS TO THE 


HE Presidential Address of Sir William Matthews, de- 

livered on ‘Tuesday at the first meeting of the session of 
the Institution of Civil Engineers, commenced with a refer- 
ence to the great loss which the Institution and the profession 
generally had sustained in consequence of the death of their 
distinguished past president, Sir Benjamin Baker. Reference 
was also made to the ill-health of Mr. Galbraith, which had 
prevented his occupation of the Presidential chair. Some con- 
siderable range of subjects were treated of in the course of the 
address. Commencing with shipbuilding, the President traced 
the development in the dimensions and tonnage of steamship, 
from 200 h.p. paddle boat of some 500 tons, which was the 
largest steamer afloat in the year the charter of the Institu- 
tion was granted, to the Lusitanias and the Dreadnoughts of 
to-day, and pointed out how their rapid growth in dimensions 
and carrying power, which had taken place in almost every class 
of shiv in recent years, was one of the principal features affec- 
ing the work of civil engineers engaged in harbour and dock 
construction. He dwelt at some length on the advantages to 
be obtained, particularly in the case of large ships by the use 
of steam turbines: and made a few remarks on the use 
of oil fuel for steam raising, and the application of internal 
combustion engines to marine purposes. 

The influence of these developments on harbour and dock 
accommodation was then discussed, and a résumé was given of 
the latest additions to the dock and waterway accommodation 
of this country. Some details of the Suez Canal and the pro- 
posed Panama Canal were also given, together with a few 
remarks on some foreign and Colonial harbours. The President 
then passed on to a consideration of some points in connection 


(3) “On the Lateral Vibrations of Bars sup- 


ported at Two Points with one end Overhanging," by 
Dr. J. Morrow. 
Electro- Harmonic Society. 
8 p.m. Concert (Ladies Night), at the Holborn Restaurant 
(King's Hall). 


TUESDAY, NOVEMBER 12тн. 
Institution of Electrical Engineers: Manchester Local Section. 

7.30 p.m. Meeting at the Banqueting Hall of the Midland 
Hotel, Manchester. Mr. M. B. Field (chairman, will 
deliver his address, after which there will be a smoking 
concert. 

Institution of Electrical Engineers: Glasgow Local Section. 

8 p.m. Meeting at 207 Bath Street, Glasgow. 

THURSDAY, NOVEMBER 14тн. 
Birmingham and District Electric Club. 

7.50 p.m. Meeting at the Colonnade Hotel, New Street. 
Birmingham. Paper to be read :—‘ Recent Develop- 
ments in Single-Phase Motors for Power and Traction,” 
by V. E. Walters. 

Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting. Paper to be read :— 
“The Dielectric Strength of Insulating Materials and the 
Grading of Cables," by Alexander Russell. The premium 
for last session will be distributed at this mecting. 

Institution of Electrical Engineers: Dublin Local Section. 

8 p.m. Meeting at the Royal College of Science, Dublin. 

FRIDAY, NOVEMBER 15тн. 
Institution of Mechanical Engineers, 

8 p.m. Ordinary meeting at Storey's Gate, St. James's 
Park, London, S.W. Paper to be read :—* Labour- -saving 


Appliances at the Mines of the new Kleinfontein Co., 
Transvaal.” by E. J. Way. 


INSTITUTION OF CIVIL ENGINEERS 


with the design and construction of harbours, yat a few 
remarks on floating docks. 

In speaking of lighthouses and signalling, it was ЕТЕ 
that no new electric lights have been established on the Eng- 
lish coast for many years past, as the committee of scientific 
and other experts, who investigated at South Foreland in 1884-5 
the question of the relative merits of electricity, gas, and oil, 
for lighthouse illumination, reported that oil is the most suit- 
able and economical illuminant for ordinary use, and that elec- 
tricity should only be adopted for important headlands or land- 
falls where a very intense light is needed. . At the Lizard the 
two fixed electric lights previously there have been superseded 
by one quick-tlashing electric light, and a similar light has 
been substituted for the half-minute flashing electric light formerly 
at St. Catherine's, Isle of Wight. These new lights are among 
the most powerful in existence, their reflection being frequently 
visible from the deck of a vessel at a distance ranging from 
60 to '/0 miles. 

With regard to the relative advantages of gas, oil, and elec- 
tricity during thick weather, this matter was carefully inquired 
into by the committee already referred to, and they reported 
with respect to the last-named illuminant, that notwithstand- 
ing its greater ratio of diminution in intensity as distance in- 
creases, its vastly higher initial power renders it visible at a 
greater distance in hazy weather than the highest powers tried 
in eas or oil. 

Recently at some of the electric lighthouses on the Enclish 
coast "flame" carbons have been introduced, the chemical 
treatment of which has the effect of tinting the beam 
of light and rendering it much more penetrative, under favour- 
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able conditions of the atmosphere, than the white electric 
beam. 

With reference to the general question of the equipment of 
docks and wharves, either with hydraulic or electric plant, 
he said, it appears that, although hydraulic power undoubtedly 
possesses advantages for coal hoists. the actuating of dock gates, 
for lifting sluices, and not improbably also in manipulating 
swing-bridges, nevertheless for the ordinary crane equipment 
of docks and quays electric power has demonstrated its equality 
with hydraulic power, and possibly, in some instances, its 
superiority. The electric lighting of quays and warehouses is 
also an important matter, and provides a welcome load when 
the power demand is at its lowest. 

Concerning the relative etiiciency of cranes and capstans, elec- 
tric and hydraulic, much has been said. The result of ex- 
tended experience has established ‘the fact that a modern 
hydraulic crane or capstan, working at a maximum load, ab- 
Sorbs practically the same energy as its electric equivalent, but 
for loads less than the maximum the electric system shows a 
preportionate economy. 

It is a subject for regret that as vet there are so few figures 
available as to the actual cost of working a dock entirely equipped 
with electric machinery. In view, however, of the increase in 
the installations of electric plant in connection with docks and 
harbours, it may be reasonably assumed that the experience 
hitherto obtained with this class of machinery has been of a 
nature to warrant extensions. 

lhe next subject to be dealt with was that of submarine 
cables, and it was remarked that cables still existed and were 
` being worked which were laid nearly forty years ago. The 
life of a cable depends chietly upon the nature of the bottom. 
A level bottom of ooze 1n deep water is, of course, favourable 
to long life, but even in such cases it has been found that 
corrosion of the iron sheathing wires has been set up by 
chemical action, due probably to the presence of mineral ores. 
In shallow water, in addition to corrosion from this cause, 
there is chafing due to the continual motion caused by currents 
end by heavy waves, the effect of which is felt at considerable 
depths. In such waters the bottom is frequently of sand, 
shells, rock, or coral. Boring insects may attack the cable and 
penetrate the insulator at depths of several hundred fathoms, 
but protection has for some few years past been obtained by 
covering the core with a thin brass tape. In shallow tropical 
waters it is not uncommon for cables to be damaged by fish- 
bites, and sharks have been known to cause such damage even 
in depths of 500 fathoms, the animal being identified by the 
tooth left in the cable and recovered when the latter was lifted. 
'The life of shallow-water cables, for the above among other reasons, 
is less than that of those in deep water, necessitating a svs- 
tematic policy of partial renewals, which are, of course, carried 
-out at the positions which show the principal deterioration. Un- 
fortunately the occurrence of faults or breaks is the only notice 
that is given of such deterioration, Repairs are, of course, 
more easily effected in shallow water.than in the deep sea, 
where cables now lie in nearly 4,000 fathoms, or, say, 4} miles 
ot depth. In such cases repairs are expensive and ditlicult, 
success being largely dependent upon the continuance of sutli- 
ciently smooth weather. It is, of course, to the advantage of 
ocean-telegraph companies that the forwarding of messages 
should be encouraged and confirmed in every way. "The estab- 
lishment of feeders from outlving districts is, therefore, of im- 
portance. Where the tratlic is not suthcient to justify the 
capital expenditure for cables, the companies look to wireless 
telegraphy to fill the gap. For this purpose it has undoubtedly 
a large field, and at the present moment a considerable installa- 
tion is being prepared to connect various islands in the Azores 
Archipelago, which hitherto have been without telegraphic con- 
nection. 

'The distance between London and New York is 4,000 miles. 
‘The transmission of ordinary cable tratlic. between these two 
.cities averages 10 to 12 minutes. There is another class of 
‘traffic, however, namely that between the Stock Exchanges of 
London and New York. In consequence of the difference in 
time—five hours—there remains in London a very short part of 
the business day for the exchange of messages, therefore there 
is a need for an instantaneous service, and messages between 
the Stock Exchanges of London and New York are, I under- 
stand, thus transmitted in 50 seconds. Frequently an enquiry 
is sent to New York and a reply received in London in two 
minutes. In short, a stream of messages between the two 
citles can be kept up by one of the companies, at the rate of 
10 a minute, including delivery; hence a broker in London can 
exchange with his correspondent in New York as many as 300 
messages in an afternoon, and there are several brokers who do 
this every day. 

It is satisfactory to note that large reductions have been made 
‘in the tariffs during past years, the rates in force at the present 


time showing a diminution of nearly 50 per cent., on some 
lines, as compared with those which prevailed in 1893. 

The growth of submarine cables in the last 10 years is re- 
presented by the following figures :— 


1897. Government cables .. 
Private companies 


19,263 nautical miles. 
145,154 — ,, bs 


Total... 164,417 


2? ээ 


1907. Government cables ... 44,988 nautical miles. 


Private companies 216,116 “m » 
Total... 261,104 29 E 


The development of the new art of wireless telegraphy has 
proceeded at а rapid pace. Although it is but a few years 
ago that the method of signalling by Hertzian waves was 
brought to a practical stage by Mr. Marconi, there were at the 
beginning of the present year in connection with this system 
no fewer than 195 stations, either wholly or partially devoted 
to commercial work, in all parts of the world, and 147 stations 
provided for purely naval, military, and lighthouse purposes. 
The range has gradually increased up to 1,500 miles, and has 
recently culminated in Mr. Marconi’s great achievement, in 
enabling messages to be conveyed from this country to America 
and Canada, independent of ocean cables. 


At the conclusion of his address, the President presented the 
awards made by the Council during the session 1906-1907. 
Among them were the following :—Telford Premiums: C. F. 
Jenkin, for a paper on ‘‘Single-Phase Electric Traction’’; A. P. 
Trotter, for a paper оп ‘Тһе Construction of Overhead Electric 
Transmission Lines "; M. Kellow, for a paper on ‘The Applica- 
tion of Hydro-Electric Power to Slate Mining”; a Crampton 
Prize to R. F. Thorp for a paper on “The Nunaar Valley Elec- 
tric Power Scheme "; the Miller Scholarship and the ‘‘ James 
Forest" Medal to A. C. Anderson, for his paper on “Electricity 
in Factories’; and a Miller Prize to C. A. Ablett, for his paper 
on 'Alternating-Current Commutator Motors." 


FIRE AT THE BALTIC EXCHANGE 


X7 E have to report a serious fire which occurred at the 
V Baltic Exchange, St. Mary Axe, in the early hours of 
Monday morning last. An escape of gas from a 4j in main, 
having filled the lift shaft, became ignited by some means at 
present unknown, and the volume of gas ignited gave off such 
intense heat that the steel ropes holding the balance weights 
of the lift melted, and the lift, which happened to be at the 
top, fell with a crash to the bottom of the shaft. The starting 
switch and Siemans motor were totally burned up, as also 
were the distribution boards, and cables for the lighting and 
lifts on the Bury Street side of the building. The heat melted 
the 57/12 cable from the battery supply, which short circuited 
the battery of 60 E.P.S. cells, which were totally ruined. ће 
intense heat melted the iron guides of the litt, and the whole 
of the ironwork of the lift shaft was bent in all shapes, and 
all the electroliers and fittings were melted up. The engine 
room became tlooded with water, without, however, doing much 
damage to the plant, which consists of three marine type water- 
tube boilers, each 14 ft. long and 9 ft. in diameter, supplying 
steam at 1°50 lb. per sq. in. pressure to the three generator 
sets, which consist of three Peache engines, each of 140 B.H.P., 
and of the three crank type. all run non-condensing, and 
coupled direct to Crompton multi-polar Dynamos, having each 
an output of 8С0 amperes, at 110 volts and 420 revolutions. 
The main switchboard has minimum current -cut-outs, fuses, 
and main switches for the generators, and three positive bus- 
bars, so that the generators and battery can be run on different 
circuits, or can be paralleled. The battery consists of 60 
E.P.S. cells, each having 41 plates, and is of 600 ampere 
hours capacity, and the switch panel controlling this carries 
both charge and discharge switches, and also a Crawley auto- 
matic cut-out switch. The auxihary pumps consist of two Weir 
feed pumps, also two Weir Empire pumps, which supply the 
water tanks. ‘The compressor forces air at 100 lb. per sq. in. 
to a depth of 150 ft. below the basement, and raises water 
from that depth to large tanks on the roof, which hold 75,0. 
gallons, which also supply the fire hydrants. The ventilators 
consist. of four fans 8 ft. in diameter, which are direct driven 
by high-speed two-cylinder engines, and draw air by a duct 
into chambers fitted with screens over which water is kept 
flowing by Worthington pumps; this extracts all impurities 
from the air, which then passes through discharge ducts into 
the exchange and the numerous offices. The exhausted air is 
extracted through outlets in the roof by 15 electric fans, which 
are controlled in the engine room. The lifts are all electrically 
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equipped, with the controlling gear inside the cage. The light-. 


ing installation consists of 6,000 or 7,000 electric lamps, fed 
and controlled from the engine room by six 57/12 Henley's 
 lead-covered paper insulated cables, which feed to some 75 
distributing centres. The cables are run in screwed iron con- 
duits, and water-tight junction boxes. The electric light fit- 
tings are of a very costly pattern, and consist of designs 
taking the form of different marine animals, plants, imple- 
ments, from cockle shells to anchors, and octopi. The latter 
form the bases of the arc lamp reflectors, the light being 
retlected upwards, and again reflected from the ceiling. It will 
be seen what a narrow escape all this excellent and valuable 
plant had from being destroyed by the fire, which, luckily, was 
confined to the lift shaft in which it started. 


ELECTRICITY IN COAL MINES 


HE following leading article appeared in the Australian 
Mining Standard of October 2nd :— 

The application of electricity to mining is no longer looked 
upon in the light of an experiment. The facilities for convey- 
ing electric power with a small percentage of loss are so great 
as to give it many advantages over steam and compressed air. 
At first the proverbial conservatism of miners, coupled with the 
deficiencies in the early types of machines, militated against 
the general use of electricity; but these obstacles have now 
been largely overcome, and in consequence electric plants are 
found installed at most up-to-date mines. Besides being em- 
ployed in connection with lights, signals, and for exploding 
charged holes, electricity is used as a motive power for hauling, 
hoisting, driving pumps, ventilating fans, &c. Competition 
obliges one to take advantage of the most improved means of 
working & mine—that is, if the venture is to be satisfactory 
to those connected with it. If electricity is the most ећсіепё 
motive power in any particular case, then it should be employed 
to place producers on a more equal footing. Collieries have led 
the way in electrical practice as applied to mining, for the 
peculiarities of this class of work lend themselves to this form 
of power. It is, therefore, not surprising to find that the more 
advanced New South Wales collieries are adopting this force. 
At first an inventor has to satisfy his possible customer that 


there is an advantage to be gained by using his machine, and. 


when that point is granted, the prejudices of the man who uses 
the machine, or who works in conjunction with it, have to be 
overcome. The latter looks askance at any innovation. What 
was good enough for his father is good enough for him—except 
in the matter of wages. He suspects the introduction of a 
labour-saving device is intended to supplant him. He cannot 
seo far enough ahead to satisfy himself that he must move with 
the times, that a machine which performs the more laborious 
part of his work is a friend in disguise. A machine tender 
requires more intelligence than a mere pick and shovel man, 
and is paid more accordingly, and if the machine enables the 
material won to be mined at a cheaper rate than by hand, it not 
only permits the mine to continue work when it would otherwise 
have to close down, but in many cases increases the output at 
a lesser cost for standing and other charges, and enables trade 
to be extended, which eventually leads to the employment of 
‚ more hands. Opposition has been met with in many cases when 
coal-cutters were first introduced into New South Wales col- 
lieries, the opposition taking the form of strikes or threatened 
strikes. The latest cry has come from the Hebburn colliery, 
where the miners assert that the use of electricity in their mine 
is a source of danger to life, as sparks may cause an explosion 
of gas. Because safety lamps are used in the colliery in ques- 
tion, it is no proof that gas occurs in dangerous quantities there. 
The use of the safety lamp is a precaution, and a recent examina- 
tion of the mine proved it to be free from dangerous quantities 
of gas. 'The ordinary miner understands little or nothing about 
electricity; he gets hold of a half truth, and then imagines a 
good deal more. As likely as not, those who are loudest in 
their protests against the use of electricity in coal mines would 
think nothing of taking matches or tobacco into a fiery mine. 
However, although electric machines are employed with impunity 
in the gassy mines of other countries, an official inquiry is to 
be held in New South Wales to satisfy those concerned. The 
matter has already been considered, for several months ago 
the chief inspector of coal mines sent round copies of the Dritish 
Special Rules for the installation and use of electricity in coal 
mires to the various managers, with the object of obtaining 
their views on adopting the same or such modifications as might 
be considered advisable. The subject has not vet been settled, 
thorgh doubtless some conclusion will shortly be come to. The 
Hebburn miners rather gave their case away, and showed that 
they were not really alarmed about danger to their lives, for 
they expressed their willingness either to work the electrical 
coal.cutters with naked lights, or to hew by hand when lighted 


by safety lamps. It is a moot point whether a spark in itself 
is sufficient to ignite an explosive mixture, for one must re- 
member that there is a difference between quantity and intensity 
of heat. Certain chemical reactions require certain temperatures 
to start them, and the time limit must sometimes be taken into 
consideration. Where one spark takes place, however, another 
may also be formed; a series of these in quick succession is 
equivalent to a flame, and undoubtedly is a source of danger. 
Electric practice has been so perfected that danger from sparking 
has been nullified, so that with ordinary care electricity may be 
safely employed in fiery mines. Some machines have their 
brushes enclosed in flame-proof cases; the main cables can be 
made proof against accident by encasing them in armour and 
laying them underground, and connections between cables can 
be made by means of junction boxes. There are so many other 
safety appliances known to electricians that really all that is 
necessary is to ensure the adoption of suitable machinery, and 
see it is properly attended to. ‘‘Where ignorance is bliss, ‘tis 
folly to be wise," but where ignorance imagines all sorts of 
bogies and retards advancement, it is better for the community 
to be wise. 


THE HAMMERSMITH WORKHOUSE ELECTRICAL. 
INSTALLATION 


N the King's Bench Division on Wednesday last week, before 

Mr. Justice Lawrance and a special jury, Mr. Walter John 
Fryer, a mechanical and electrical engineer, trading as J. W. 
Fryer & Co., at Harrow Road, sought to recover from the Ham- 
mersmith Board of Guardians the sum of £606 18s. 4d., for 
work done and materials provided in pursuance of a contract 
dated July 15th, 1905. 

Mr. Eldon Bankes, K.C., in opening the case, explained that 
under the contract the ашый agreed to instal the electric 
lighting at the new workhouse and infirmary erected by the 
Hammersmith Board of Guardians. In the contract was a 
provisional sum of £400 for extras and special fittings, but at 
the time no one knew what the cost of the extras and special 
fittings would be, as they were to be selected by the Guardians. 
A number of samples and drawings were submitted for the 
inspection of the Building Committee of the Guardians, and 
these samples were put up in order to show how they would 
look. These Mack of outside standards, and electroliers for 
the inside of the building. On each sample the price was. 
marked. At a meeting of the Committee on September 19th 
certain fittings were selected, and the work of erecting was at 
once proceeded with. It was found that the total cost came 
to £682. On May "th a certificate for £700 was given to cover 
the cost of the extras, but there was a disputed item, and the 
plaintiff agreed that he would take £606 upon the £700 certi- 
ficate. But this amount was not paid, as a Local Government 
Board inquiry was instituted in connection with the building 
(ELECTRICAL ENGINEERING, Vol. I., page 974). 

The original contract was for £5,600, and with extras that 
was brought up to £6,570, of which sum the Guardians had 
paid £5,900. Тһе matter was brought by the ratepayers’ agita- 
tion, to the attention of the Local vernment Board, and thev 
refused the Guardians power to borrow additional money until 
they had settled this dispute with Mr. Fryer. 

Mr. Fryer, the plaintiff, said that the fittings were selected by 
the Building Committee of the Guardians from the priced 
samples. He denied that he gave an undertaking that the pro- 
visional sum of £400 should not be exceeded.  'The fittings 
were put in upon the instructions of the engineer to the 
Guardians. | 

In reply to his lordship, Mr. Bankes said the work had been 
done and approved, but the Local Government Board refused to 
sanction any further borrowing to pay for it. 

Mr. Ellis Hill, on behalf of the Guardians, said the sanction 
of the Local Government Board had been obtained for the 
contract, but the price in the contract was only £5,641 alto- 

ether. Mr. Neighbour, who had been vice-chairman of the 
Building Committee, declared that Mr. Fryer represented that 
the samples which were shown would come within the provi- 
sional amount of £400. He submitted that in the circumstances 
the defendants ought not to be called upon to pay the amount 
claimed. 

The jury intimated that they did not desire to hear Mr. 
Bankes’ reply, and found that Mr. Fryer did not represent that 
the extras would not exceed £400. They also found that he 
signed the contract on the faith of a letter stating that the 
sanction of the Local Government Board had been obtained. 
A verdict was returned for the plaintiff for the amount claimed, 
with costs. 


Telegraph Cable Traffic. —The Pernambuco-Ceara and Guern- 
sey-Jersey cables interrupted on October 9th and 19th last 
were again opened for trafüc on October 30th and 2nd inst. 
respectively. On the latter date the cable between Kotonon 
and Lagos ceased working. Telegrams for Punta Arenas are 
also no longer subject to delay. 
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SMOKE NUISANCE FROM THE LOTS-ROAD GENERATING STATION 


SMOKE nuisance prosecution has just been con- 
A cluded in London which merits attention of 
station engineers throughout the country. In July 
last, a series of summonses were taken out by the 
Westminster City Council against the Underground 
Electric Railways Co. ef London, Ltd., for permitting 
smoke to be emitted from the Lots Road (Chelsea) 
generating station in such quantities as to be a 
nuisance. The prosecution was under subsection (b) 
of Section 24 of the Publie Health (London) Act, 1891, 
Which reads as follows :— 

Any chimney, not being the chimney of a private dwelling- 
- house, sending forth black smoke in such quantities as to be a 
nuisance, shall be liable to be dealt with summarily under this 
Act, and the provision of this Act relating to these nuisances 
shall apply accordingly. | 

Provided : That the Court hearing a complaint against a 
person in respect of the nuisance arising from a fireplace or 
furnace which does not consume the smoke arising from the 
combustibles used in such fireplace or furnace, shall hold that 
no nuisance is created, and dismiss the complaint if satisfied 
that such fireplace or furnace is constructed in such manner as 
to consume, as far as practicable, having regard to the nature 
of the manufactures or trade, all smoke arising therefrom, and 
that such fireplace or furnace has been carefully attended to by 
the person having charge thereot. 

The penalty is £10 for the first conviction, and a fine 
of £2 for every conviction afterwards; i.e., for not 
complying with the order of the Court. 

The need for amendment of this section has been 
frequently called attention to. both in the interests 
of the public and of owners of premises coming 
under the Act. It has been justly contended that 
when a company is under statutory obligations to 
supply electrical energy for the public convenience, 
whether for lighting. traction. or other power supply, 
its work should not be hampered by petty restrictions 
originally framed to meet entirely different cases. 
The chimney of a large electric power station, in 
which coal is used as fuel, will occasionally emit a 
certain amount of smoke, so long as it is impossible to 
realise 1n practice the ideal theoretical conditions of 
perfect combustion. If the engineer in charge of the 
plant can prove that he has exercised all. reasonable 
care, and employed the best appliances for keeping 
this smoke down to a minimum, this should be quite 
sufficient to meet the spirit of the Public Health Act, 
without his having to be called upon at frequent 
Intervals to discuss with a local survevor before a police 
court magistrate whether the smoke is black or 
brown, or whether it constitutes technically а 
“nuisance. | 

Those who have identified themselves with the 
‘Smoke Abatement ’? movement have done much, by 
their almost intemperate insistence on an observance 
of even more than the strict letter of the law in cases 
where considerable latitude should obviously be 
allowable. to alienate the sympathies of many broad- 
minded engineers. Thus the City of Westminster 
Corporation, the prosecutors in the present action, on 
one occasion proposed to delete the word ‘ black ” 
altogether from the seetion of the Act quoted above. 
This was not even sufficiently drastic for the Coal 
Smoke Abatement Society. as. they said, it would 
merely forbid smoke that was a nuisance, and would 
involve the proving, in every case, that the smoke com- 
plained of was a nuisance; always a difficult proceed- 
ing. The suggestion of the Society. therefore, was 
that the words ‘black smoke " should be retained, 
and the words “© or smoke °’ inserted immediately after 
them. 

It is frequently forgotten that, while it has been urged 
that black smoke need not necessarily be a nuisance 
from the point of view of public health, many cases of 
emission of dangerous chemical products of combustion 


pass unchallenged because they are not visible to the 
eve. This was pointed out by Prof. T. E. Thorpe in 
giving evidence before the House of Commons Com- 
mittee whieh considered the London County Council 
(Electric Supply) Bill in 1900. 

It will be seen, therefore, that the present law re- 
lating to this subject, as applied to London at any 
rate, is by no means satistactory, and it is not sur- 
prising that Mr. Curtis Bennett, the Magistrate at the 
Westminster County Court, had felt compelled to make 
several adjournments, and, finally, to inspect the 
works in order to assure himself whether defects in 
construction were or were not responsible for the 


nuisance, which. it was alleged, the Underground 
Electric Railways Co. of London, Ltd., had com- 


mitted. The Company brought a considerable mass of 
scientific evidence to prove that the nuisance did not 
exist, and the Westminster City Council did not meet 
this with rebutting evidence. In fact. Mr. Curtis 
Bennett's s judgment is one which all authorities having 
jurisdiction in this matter should study. for it places 
a commonplace construction upon a matter which the 
Act of Parliament has left open to serious miscon- 
struction at the hands of those who, in the nature 
of things, are unwittinglv liable to view the smoke 
problem in a rather partial manner. 

The effect of the evidenee on both sides upon the 
mind of Mr. Curtis Bennett is well shown in the 
following. He stated that, in his opinion, the prose- 
eution ought not to have been instituted upon such 
slender and unsatisfactory evidence as that brought 
forward by the Borough Council. They should not 
forget that London owed a great debt cf gratitude to 
a Company which had introduced electric traction upon 
the underground railways of London, and thereby 
saved millions of passengers the stifling atmosphere of 
the tunnels under the old svstemn of steam trains. In 
his opinion the works of the generating station аб 
Chelsea were as perfect as science could-possibly make 
them. Indeed. the fact was acknowledged by the 
prosecution by the admission, after they had inspected 
the works, that they could not in any possible way at- 
tack the construction. His own view was that what the 
unscientific witnesses called by the Council had desig- 
nated black smoke was really only dark brown smoke, 


which, coming from chimneys nineteen feet in 
diameter. looked black to the unscientific eye. He 


held that such a prosecution ought not to have been 
begun without the Council being able to produce scien- 
tific witnesses to contradict the great mass of evidence 
which, they must have foreseen, would be called by the 
Company, and, indeed. was called. The case for the 
prosecution had failed; he felt it was one in which 
substantial costs should be allowed. and although he 
knew the amount of his award would not in any way 
recompense the Company for the great. expense they 
had been put to. he dismissed the summons with 300 
guineas costs against the Borough Council. 
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the Right Hon. Arthur James Balfour, Sir William Crookes. 
Mr. Francis Darwin, Sir George Darwin, K.C.B., Professor 
James Cossar Ewart, Professor David Ferrier, Mr. Charles 
Thomas Heycock, Professor Svdney John Hickson, Professor 
John Joly, the Hon. Charles Algernon Parsons, Dr. Alexander 


Scott, Professor Albert Charles Seward, Professor Frederick 
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NEW ELECTRICAL FOG-SIGNALLING APPARATUS ON THE | 
SOUTH-EASTERN AND CHATHAM RAILWAY 


NEW system of auxiliary signalling the object 
A of which is to repeat in a definite manner the 
indications of both the distant and home signals, or, 
to be more exact, the positions of the levers control- 
ling these signals in the driver's cab, is in experimental 
use on the South-Eastern and Chatham Railway. The 
apparatus was supplied by the inventors, Messrs. 
Smith and Bounevialle, and has been installed in the 
Penge junction signal-box on a short spur line of the 
South-Eastern and Chatham Railway between Becken- 
ham Junction and Norwood, where it has been iu 
regular use for about ten months. An inspection of 
the working of the system was made on Thursday last 
by Major Pringle, of the Board of Trade, in the pre- 
sence of a number of officials of the railway, and we 
understand that favourable opinions were expressed. 
The system is, of course, more especially intended to 
meet the conditions of foggy weather and to replace 
the usual fog methods employing detonators. 

We have been given an opportunity of examining 
the details of the installation, both in the signal-box 
referred to and on the locomotive to whieh it has been 
fitted, bv the courtesy of Mr. A. E. Smith. of Messrs. 
Smith and Bounevialle. Speaking generally, the 
object of the scheme is the working, by means of a 
switch contact attached to the signal lever in the cabin, 
of miniature signals of the ordinary semaphore type, 
aud also green and red lamps in a frame on the loco- 
motive, while control lamps in the signal-box indicate 
to the signalman that the signal has been received. 
In addition to this a bell is mechanically sounded on 
the locomotive to call the driver’s attention on entering 
and leaving the section of contact rail by the signal, 
and at same time an electric bell gives the informa- 
tion to the signalman that the train has reached the 
point in question. A telephone is also provided, by 
which the driter, when stopped at a signal, can com- 
municate with the signal-box. 

It is important to notice that it is not the position 
of the semaphore arm that actuates the apparatus, 
but that any possible irregularity in the gear between 
the lever frame and the signal arm is eliminated by 
the fact that the contact is attached to the lever itself. 
By this means accidents such as have occurred owing 
to the drooping of signal arms from snow or other 
causes are guarded against. The system involves no 
extra work or modification of the duties of either 
signalman or driver, except the occasional use of the 
telephone in eases of emergency, but simply furnishes 
indications in a convenient form for their observation. 
It can be applied to any signalling system, and is of 
the utmost simplicity in action. 

At both the home and distant signals a pair of short 
contact rails, usually about 50 yards in length, are 
provided between the running rails, and a pair of shoes 
on the locomotive make contaet with these, and com- 
plete either of two circuits according to the position 
of the switch attached to the lever in the cabin. Thus 
either the green or red lamp belonging to the signal 
in question lights up, both in the locomotive and "the 
signal-box, and at the same time the Sinele-stroke 
bell in the signal-box and the miniature signal-arm on 
the locomotive are actuated. All this apparatus is in 
series in its own circuit. The pairs of circuits for the 
home and distant signals are quite separate. so that 
there are in all four shoes on the locomotive. The posi- 
tion of contact rails is. of course, different in the two 
cases in order to make contact with the right pair of 
shoes. The apparatus in the signal-box thus consists 
onlv of the two pairs of small coloured lamps, the con- 
tacts on the signal lever, the battery, which is about 16 


Leelanché cells of the large agglomerate form, the 
bell, and the telephone set. The telephone receiver 
is mounted on a switch hook arranged to simply cut 
the main battery out of circuit, and substitute the 
telephone, so that this works over the same line. 

The extra contact rails in the case of the experi- 
mental installation which we inspected are of a tem- 
perary nature, but in permanent installations they wil! 
be of steel of H-section, carried on a species of chairs 
mounted on porcelain insylators with iron caps, some- 
what similar to those in use on the conductor rails 
of the underground railways. The ends of the rails, 
of eourse, form a ramp of very gradual slope in order 
to avoid any undue blow on the contaet shoes. In 
the present instailation, where the trains do not run 
at high speeds, the slope is about $ inch in 10 yards. 
The highest point of the contact rail is 84 inches ‘above 
the rail level, and the shoes are arranged when hang- 
ing free to have a clearance of 8 inches above the 
rail level. 

The shoes are fixed to a cross-bar under the foot- 
plate of the locomotive, and-are of substantial con- 
struction. Each normally hangs vertically, but is 
deflected when resting on the contact rail. This de- 
flection actuates a contact which completes the appro- 
priate circuit, and an ingenious arrangement is 
adopted, whereby it is immaterial if the engine is re- 
versed, as each shoe has two contacts which come 
into action for the two directions of deflection; 
so that, even if the pairs of shoes making contact with 
the rails at the home and distant signals respectively 
are reversed, the correct circuits will still be com- 
pleted. 

The apparatus inside the cab consists of a small 
frame containing the two miniature signals, each with 
its pair of coloured lamps above it, and with a separate 
division provided with a door, containing the hand 
combination telephone set on its switch hook.  At- 
tached to the outside of the case is the bell, which is 
worked by a wire rope attached to the shoes, and 
arranged to sound when the cord is tightened by the 
deflection of either pair of shoes, and also on the 
slackening of the cord when the shoes resume their 
normal position. An audible warning, quite inde- 
pendent of the electrical circuits, is thus given when 
the train enters and leaves the contact rail. 

Suppose the train is approaching the distant signal: 
first of all, on arriving at the contact rail, the driver 
hears the bell and looks at the case. If all is in work- 
ing order he will see either the red or green lamp in 
the frame corresponding to the distant signal light 
up at the same time; if the signal is ‘‘ down," the 
miniature arm will drop. If, however, the signal is 
against him, the “stick ’’ of the miniature distant 
signal remains unmoved, but a small flag makes its 
appearance in the frame, warning him to proceed 
slowly and be prepared to pull up at the home signal. 
On leaving the short length of contact rail by the 
distant signal, of course, the lamps go out, but the 
warning flag. which is interlocked with the apparatus 
controlling the miniature home signal in the frame, 
remains in view. 

On arriving at the home signal, which we will sup- 
pose is still against the train. the bell will ring and 
the red home lamp will light up. The driver then 
waits with his engine still over the contact rail, and 
presentlv sees the home arm drop and the warning 
tag disappear, while at the same time the green lamp 
lights. If while he is waiting the lights suddenly go out 
he assumes that the signalman has taken his telephone 
down from its hook and is desirous of speaking, and 
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has simply to take his own telephone off its hook to 
get into communication. When travelling on the 
locomotive we had the opportunity of using the tele- 
phone, and found the speaking very distinct, and that 
it was possible clearly to hear trains passing the 
signal-box. 

lt is, Of course, not intended for the telephone to 
be used except in cases of emergency. The only 
effect of an accidental interruption to one of the circuits 
is to prevent the lights lighting up. The driver would 
still be aware of his arrival at the signal by the bell 
sounding, and seeing the arm still at danger would 
pull up. If the fault were in the apparatus in the 
frame, or in the part of the apparatus in the signal- 
box, it would still be possible to get into communica- 


THE HARDNESS OF 


A N article by Mr. G. L. Fowler, in the Street Railway 
А Journal (New York) contributes to the discussion regarding 
that annoying phenomenon of rail wear known as corrugation 
that apparently obeys no law and appears unexpectedly in all 
sorts ot places. The following is an abstract of the article : 

Among the theories that have been put forth to account for 
rail corrugation is the one that the hardness of the rail varies 
in spots and that the soft places are worn away by the action 
of the wheels, leaving the hard sections raised in relief. These 
alternate portions of hard and soft places are supposed to be 
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tion on the telephone. The miniature signal-arms are, 
of course, balanced to remain normally at danger, 
and ean only leave this position when held down by 
the current. 

A precisely similar system can be employed to warn 
a driver of his approach to a curve and caution him 
to proceed slowly. A form of the apparatus has been 
designed for use on locomotives of other companies 
having running powers over the line concerned, in 
which the shoes are carried on the wheel guards in 
front of the locomotive, instead of being permanently 
fixed under the footplate. and the bell is actuated by 
a Bowden wire. The whole apparatus can then be 
htted in a verv short time. 


CORRUGATED RAILS 


of Minneapolis. The rails were accurately measured for their 
elevations at l-in. intervals for their whole length, and the 
profile so obtained was plotted. The method of doing this was 
as follows:—The rail was levelled on horses at a convenient 
working height, and beside it a pair of angle-iron guides were 
placed parallel to it, but a little higher, and these were accu- 
rately levelled. A straight- edge was then fitted with a micro- 
meter head reading to 0°0001 in. The straight-edge was laid 
across the guide and the micrometer brought down to a bearing 
on the rail. The readings thus obtained gave the profile with 
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Fic. 2.—CunvtEs OBTAINED FROM Trsr ох GirnpdeR RAIL, FROM THE Boston Erevarep RAILWAY. 


(GIRDER RAIL FROM 


THE Boston ELEVATED RAILWAY. ) 


caused by unequal action of the rolls in the manufacture of the 
rail, or by segregation of carbon or other elements. But all 
revert to the original proposition that spots of unequal density 
-or hardness prevail in the head. 

With the view of checking the accuracy or fallacy of this 
theory, it was decided to make an examination of a few rails 
that had become corrugated and ascertain their condition de- 
finitely. In order to do this, samples of such rails were obtained 
from the Boston Elevated, the Milwaukee Electric Railway & 
Light Company, and the Twin City Rapid Transit Company, 


references to the guides, and they have been plotted to show the 
contour of the rail in the accompanying diagrams. 

From this it will be seen that the T-rail from Milwaukee and 
rolled by the Lorain Steel Company was not truly corrugated 
as the term is generally understood. 16 was badly worn, and 
had three distinct waves in its length of 15 ft. The fact that 
one end of the rail appears to be so much higher than the other 
is due to the fact that it was worn more at the lower end and 
the profile is potted with reference to the bottom of the flange 
which was level. The crests of the waves thus formed were 
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4 ft. 5 in. and 7 ft. 6 in. apart, with some minor corrugations 
in between, noticeably between the 10 ít. and 14 ft. marks. 

The girder rail from the Boston Elevated Railway showed a 
general crowning, extending throughout its whole length of 
15 ft. 10 in.. with continual minor corrugations over the whole 
surface, with an average pitch from crest to crest of about 
ó in. The short length of girder rail from the Twin City Rapid 
Transit Company was a piece of truly corrugated rail, the pitch 
of whose corrugations varied from 2 in. to 6 in. 

The test for hardness was made by means of a drop and 
worked out on the Martel scale. By way of explanation it may 
be stated that an elaborate investigation on the part of Lieu- 
tenant-Colonel Martel, of the French Army, has shown that 
vith a given form of punch, the amount of metal displaced by 
the indentation made by allowing this punch to fall through a 
given distance with a given weight is a measure of the hard- 
ness. That is to say, the hardness varies inversely with the 
amount of metal displaced. The fact thus developed has heen 
given expression in the formula :— 


WA 
== Оо 
1) 


Y r D= Н Ш 
in which 

D-the hardness in degrees of the Martel! scale, 

W-weight of punch and head in kilograms. 

h=height of fall in millimeters. 

V =volume of material displaced. 

This scale has been standardised by the French Government. 
In this case the standard torm of punch was used, which, with 
the head to which it was attached, weighed 5522 kgs. The 
punch was a four-sided pyramid with two opposite edges, one 
pair making an angle of about 60 degrees with each other, and 
the other two about 9 degrees. 

By multiplying the cube of the length of the indentation that 
was made by the punch by a fixed factor the amount of metal 
displaced could be ascertained. It was evidently necessary to 
measure the length of these indentations very accurately. and 
this was done by means of a microscope carrying cross- hairs and 
moved by a micrometer screw reading to 0'0001 in. The height 
əf the drop used in making the test was 6CO mms. 


x 


To the diagrams showing the profile of the three rails there 
has been added a dotted line showing, on a greatly exaggerated 
scale, the variations in hardness. It will be seen that these do 
not rise and fall in any sort of harmony with the profiles. 
The variations were most pronounced in the yirder rail from the 
Bcston Elevated Railroad. But these variations appear mostly 
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in the form of hard spots that were probably developed in the 
rail by the service which it had been called upon to render. 
rather than by a defect inherent in the vail itself. With the 


‘T-rail from Milwaukee, rolled by the Lorain Steel Company. 


there is a practical uniformity of hardness throughout its whole 
extent. 

While these tests might well be considered too meagre to have 
based a positive statement upon that corrugations are caused by 
variations of hardness, it 1s quite evident that had such & cause 
existed it would have shown soine evidence in one of the three 
rails that were tested. And as no such evidence did appear it 
seems quite reasonable to conclude that it does not exist, and 
that therefore we may eliminate this variation of hardness from 
among the possible causes of rail corrugation. 


11,000 VOLT SINGLE-PHASE EQUIPMENT ON THE ERIE RAILWAY 


HE change from steam to electrical motive power on a portion 

of the Rochester division of the Erie Railroad, which was 
effected on June 18th, is one of the most important examples 
in America of the introduction of single-phase traction upon an 
existing steam railway. A description of the equipment, which 
contains several points of interest especially as regards the 
11.000-volt overhead construction, is given at some length in the 
Electric Railway Review (Chicago). 

The section of track equipped is 34 miles long, extending from 
Rochester to Avon. a distance of about 19 miles, thence 15 miles 
over the Mt. Morris branch. The railroad is entirely single 
track, with sidings at stations, averaging three to four miles 
apart. The gradients are light, and the curves for the most part 
quite easy. 

The line was lately relaid with 80-pound rail, using joints of 
the Weber type. A single No. 00 protected rail bond is applied 
to each rail joint under the plate, one of the advantages of 
the high-tension single-phase system being that the relatively 
small current, combined with the high impedance of the main 
circuits, renders it unnecessary to resort. to heavy bonding. 

The electric service is devoted solely to passenger trathe, which 
is of the local interurban type. The freight service is handled 
exclusively by steam, as heretofore, as are also certain through 
trains. 

The power supply is obtained trom the plant of the Ontario 
Power Company at Niagara Falls, and is transmitted at 60.C00 
volts. three-phase. over the lines of the Niagara Lockport & 
Ontario Power Company. A special branch. transmission line 
was constructed from Mortimer, a little over four miles south of 
Ra hester, to Avon, alongside the Erie Railway. The pole con- 
struction used проп this branch transmission line is of the 
A-frame type. There is an equilateral spacing of 7 ft. between 
each of the three wires. The insulator pins are earthed bv 
copper wire. "Phe neutral of the transmission system is earthed 
at the power station through a resistance. Lightning protectors 
of the horn arrester type have been installed at every fifth pole. 
The conductors are of No. 4. hard-drawn, stranded. copper cable. 
The standard length of span between poles is 220 ft. When 
eressing over the tracks a special construction is used, com- 
prising No. 0 copper cables carried on steel towers, so reinforced 


by guys that it 15 impossible for a failure of the line to result iz 
dropping the conductors across railroad tracks. 

The substation building is at Avon. The arrangement of the 
60,C00-volt lightning arresters in the yard consists of three horn 
gaps, arranged one behind the other. on each of the three con 
ductors, the first gap being 4} in. across, the second 5 and the 
third 6 in. A concrete column is in series with the first gap. 
an electrolytic arrester in series with the second, and a 5-ft. 
fuse of No. 18 copper wire in series with the third, that is to 
say, between one horn and the ground. Both horns of each gap 
are of 5-1п. round iron. Between the line and the first arrester 
there is a hook type knife switch, and between the last arrester 
and the lead into the substation there is a No. 18 copper wire 
fuse in each conductor, placed horizontally upon the structure 
especially devised for it on top of a pole. These fuses are 
enclosed in wooden tubes about 5 ft. long, wrapped with torped: 
twine. The entire arrangement of lightning arrester gaps, fuses. 
ani switches is mounted upon 18 chestnut poles: and a suitable 
elevated platform, railed off and fitted with a gate to keep out 
trespassers, affords means of access to the apparatus when atten- 
tion is required. The three high-tension conductors enter the 
substation through glass discs held in Z6.in. tile. Within the 
substation, the circuits first. pass through three 60.000- volt 
circuit. breakers. Thence over bare copper conductors to the 
three oil-insulated. choke coils and instrument. transformers. 
The main connections finally terminate upon a set of copper 
bushars in the transformer room. 

The 60,CO0-volt three-phase current 15 made available for 
single-phase distribution by means of three transformers of the 
Westinghouse oil-insulated water-cooled type. each of 750 kilo- 
watts capacity. For the present installation two transformers 
only are used at one tnne, the third being a spare. The high- 
tension connections are such that in case of one transformer 
failing while in service its connections can quickly be taken of 
of the busbars and put on the spare transtormers. The low 
tension windings also have six taps, permitting relatively small 
variations in the secondary voltage if such should be necessary 
to suit working conditions in the trolley line. One end of each 
low-tension winding is earthed. 

The transformer cases are so mounted that they can be moved 
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-along transfer tracks until directly under a 10-ton hand hoist, , 
which is able to lift any part of the transformer that repairs 
may make it necessary to handle. Oil is pumped from a tank 
an the basement to a tank suspended from the roof by means 
-of a steam pump supplied from the boiler room in the adjacent 
-division round-house, where steam is always available. From 
the upper tank oil is fed by gravity into either transformer. 
The water circulation is by gravity, the supply coming from the 
railroad company's water-tank svstem. The necessary trans- 
formation from three-phase to two-phase fits in very well with 
ihe natural subdivision of the electrified line, into two sections, 
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The messenger wire is of ''extra high strength ° steel, and is 
of seven strands and is ү in. in diameter. The trolley wire is 
No 000 B. & S. grooved copper. The spans on the straight-line 
track ere 120 ft. in length. The maximum deflection from the 
certre line of the track, on curves, is 7 in. each way. The 
catenary hangers are the Electric Railway Equipment Com- 
pany’s drop-forged type. Both trolley and messenger ears are 
secured in position by lock nuts. This type of suspension was 
developed especially for this installation, and is so constructed 
that there is no possibility of parts coming loose and falling 
apart on account of vibration. It is also very quickly and easilv 


Fic. 


‘on? of which is about 19 miles in length, north of Avon, the 
-ther about 15 miles in length, being to the south of Avon. 
The connections were therefore laid out to operate the sections 
upon separate phases of the two-phase secondary system. Either 
the T or V connections can be used, the latter method being 
employed at present. Each one of the active transformers, 
therefore, feeds a separate section. The low-tension busbars run 
along the wall of the operating room, and directly beneath them 
are three automatic oil circuit breakers, one on each of the 
two trolley feeders, the third breaker, which is situated between 
the other two, being a spare. 

The outgoing 11,000-volt feedeis run up to the mezzanine 
floor, directly over the operating room, where they emerge from 
‘the building through perforated glass discs, set in 18-in. round 
tiles. Before emerging there are tapped to them two Westing- 
house low equivalent lightning arresters, set in brick compart- 
ments, and reinforced by two electrolvtic lightning arresters of 
the 11,000-volt type. A set of call bells is provided, so that 
when the automatic breakers open a bell is rung in the inspec- 
tion shed adjoining. Also, if the temperature of any trans- 
former runs above normal, a bell circuit, connected to a 
thermometer in the top of the transformer tank, is similarly 
put into action. The station itself does not require the con- 
tinuous presence of an attendant, which is needed in the case 
of a rotary converter substation. The staff is so organised that 
the car repair men are always available for manipulating the 
substation circuit-breakers, and the cost of attendance is thereby 
reduced to a mininum., 

The overkead trolley construction is in many respects unique. 
Nearly all of the construction is of the bracket type, except 
-at some of the vards, and for some distance at Mortimer, where 
there is a siding on each side of the main track, which prevented 
‘the use of bracket construction there. The peles are of chestnut, 
and are given about 12 in. rake. The details of the standard 
‘bracket are shown in Fig. 1. The whole construction is ex- 
tren.ely rigid and is strong and conducive to a long life. Where 
-extra long brackets are necessary. thev are lengthened by 
splicing and an extra truss rod is attached by means of a clamp 
t» the outer end and run to the extreme top of the pole. The 
insulator pins are of malleable iron, of a special type. The 
insulators are 62 in. in diameter and 6 in. high, made in two 
"parts, of the three-petticoat type. As most,of the overhead 
work was done during the winter months and had to be rushed, 
‘a quick-setting cement of litharge and glycerine was used in 
place of Portland cement, which nct only enabled rapid work 
1n construction. but obviated troubles due to the freezing of 
hydraulic cement while setting. 


1.—Detraits or BRACKET ARM CONSTRUCTION. 


adjustable on the trolley wires. ‘The hangers are spaced every 
10 ft. Steady strains are used only on curves and turnouts, and 
were not found necessary on tangent track. Details of the 
form of hanger are shown in Fig. 2. 

The tie wires are of No. 9 Extra BB. galvanised telegraph 
wire, because it was thought best not to make too rigid an 
attachment between the messenger wire and the insulator; so 
that if a bracket became detached from the pole for any reason, 
its weight and the shock of detachment would tear the wire 
clear from the messenger and allow the bracket to fall entirely 
away from the wire and reduce the «hance of steam railroad 
trains colliding with it. 

Every bracket is earthed. 
the wooden poles on fire. ' 

The span construction, used where conditions absolutely re. 
quired it, is as nearly as possible similar to the bracket construc- 


There is thus no danger of setting 


Je GALVANIZED STRAND- 


Fro. 2.—CATENARY TROLLEY HANGER. 


tion, and uses the same type of pin and insulator. In the 
Rochester yard the span construction was special on account of 
the distance between supports (which reaches a maximum of 
94 ft., where spanning seven tracks. four of which are electrified), 
and also on account of the uncertain nature of the soil. 

For the long spans, where it was impossible to use guys of 
th» usual type (the river bank being on one side and the main 
highway, which gives teams access for loading and unloading of 
freight cars. on the other side), it became necessary to use 
self-supporting span construction, and this was done by using 
the “tripartite” type of steel pole, set in concrete. This type 
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of pole, being constructed of rerolled Bessemer steel rails, is 
less subject to rust, and consequently more durable than any 
other available type of metal pole, and all of its surfaces are 
always open and easy of inspection. On account of the great 
tensile strength of the material there is considerable saving in, 
weight, and the fact that it was a standardised product enabled 
quicker delivery to be made than though special riveted poles of 
Structural steel shapes had been especially designed for these 
Jocatior.s. Similar construction was also used at Avon, where 
guy ing of the side poles was not aiways possible. 

The presence of several through truss bridgés over streams 
and two low bridges over the line necessitated the employment 
of special construction at these points, particularly at the bridge 
at Clarissa Street, on the outskirts of Rochester. The original 
clearances here were so low that the roadbed had to be ex- 
cavated out and the track lowered about 2 ft., the minimum 
clearance between the rails and the trolley wire being finally 
18 ft. The messenger is fastened to a horizontal spool type 
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insulator mounted at the centre of a substantial piece of turned 
oak, which is long enough to carry two more similar insulators, 
one on either side of the centre one. The details are shown in 
Fig. 5. 

Nearly all the telephone and telegraph wires which formerly 
crossed the tracks have been put underground, particularly in 
the case of the leads composed of onlv a few wires, but where 
the line is crossed by heavy telephone trunk lines they have 
been protected by the basket {уре of construction, so designed 
as to effectually prevent a broken telephone wire from falling 
across the messenger or trolley wire. The telegraph department 
of the railroad company, in connection with the signal depart- 
ment, constructed a private telephone line of two copper wires 
between Rochester and Avon, with instruments at all signal 
towers and stations in the dispatcher's office, and at the sub- 
stations and car shed and master mechanic's office. ‘This tele- 
phone system is run upon the trolley bracket poles, transposed 
every third pole. and has worked satisfactorilv. 

The trolley line is divided into seven sections, which are 
divided by section insulators. which are of the overlapping type, 
made of impregnated wood. and are of sufficient length to insure 
insulation at 11,0С0 volts. One of the breakers, that opposite 
the substation at Avon. 1s different from the above-mentioned 
type, in that it is not of the overlapping type. it being 
necessary to absolutely separate the two halves of the trolley line 
in order to utilise the separate phases of the trolley current in 
each half. 

The conditions of electric traction upon this line are such that 
no teeder is necessary besides the trolley wire, and consequently 
there is no necessity for feeding the sections separately. A 
Jumper is therefore provided at each section insulator, in which 
is placed a hook-tvpe knife switch that can be operated in case 
it is desiied to cut that section out. Normally. however, the 
switches are closed and the effect of the jumpers is to make the 
trolley wire continuous. 

Another detail peculiar to the catenary type of trolley con- 
struction is the ‘‘detlector "—a sort of mechanical fender placed 
іп the angle formed by the intersecting trolley wires at switches, 
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The object of the deflector is to prevent the end of the panta- 
graph shoe, when travelling under either wire, from becoming. 
hooked over the other. 

The cars equipped with electric apparatus are six in number. 
They are 51 ft. 4 in. over bumpers, 40 ft. over corner posts, 
and 29 ft. 4 in. between truck centres. They are 8 ft. 9 in. 
wide over sheathing, and 13 ft. 8§ in. in height above the rail. 
Four of the six have two passenger compartments, the other two 
having a baggage compartment about 14 ft. long, and a small 
smoking compartment with six seats, besides the regular pas- 
senger compartment. 

The electrical equipment of the cars consists of four No. 
132-4 Westinghouse single-phase railway motors, with a nominal 
rating of 100 horse-power each, the gear ratio being 20 to 63. 
The suspension is of the nuse type, and solid gears are pressed 
upon the axles. The control system is of the Westinghouse 
electro-pneumatic type, which is sufficiently well known not to 
require detail description. The pantagraph trolley mechanism 
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3.—TROLLEY CONSTRUCTION UNDER Low BRIDGE. 


is so connected with the control circuit through the line relay 
that any interruption in the supply of high-tension current 
thiough opening of the line switch or main circuit-breaker im- 
mediately causes the trolley to be lowered by applying the air 
to the main cylinders in the trolley base. 

The transformer ?s of 200-kilowatts capacity, and is of the 
oil-insulated type. lt has three high-potential and eight low- 
pctential taps, the latter running from 300 down to 110 volts, 
which latter pressure current is provided for heating, lighting, 
and auxiliary purpose. 

The high-tension wiring of the car is done mainly with var- 
rished cambric cable, drawn through loricated iron conduit. A 
small amount of high-grade rubber cable is used, but it is 
thoroughly protected with varnished cambric tape wherever 
there is danger of a brush discharge to ground breaking down 
the insulation. 

Current from the main motor circuit is led through the motor 
limit switch, which makes effective the functions of the inter- 
locks cn the switch group, and renders it impossible for the 
successive switches to be thrown in unless the limit switch is 
closed. 

The control circuit includes a master controller in each vesti- 
bule, the train line wires and their connections to the valve 
magnets and interlocks a storage battery supplying current for 
these wires, and a motor generator set, which is used either to 
charge the batteries or to actuate the control system. 

There is a push button upon each side of the bottom of the 
master controller case. ‘That on the right-hand side is used 
for dropping the trolley and opening the line switch. When 
the button on the left-hand side is pressed the switch group is 
stepped up to the last or high.speed notch, and remains in that 
position until the handle of the controller has been returned to 
th: off position. 

There are four distinct notches on each side of the controller, 
the first corresponding to the coasting position, with the power 
off, the others enabling such gradations of speed as may be 
desired. Reversal is efiected by moving the controller handle 
to the opposite side of the centre or dead point. If the con- 
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troller stops on the dead point, as it will if released by the hand, 
it will immediately apply the brakes. | 

In one vestibule there is located in an asbestos.lined compart- 
inent, inclosed with steel doors, a slate switchboard panel upon 
which are carried all the switches and fuses for the control of 
the battery and motor generator set, the lighting circuits and 
heaters, and also the main connection from the low-tension side 
of th» transformers to the auxiliaries. The jumpers for con- 
necting the «ars and the receptacles are of the 12-point type, 
there being 12 wires m the main control circuit. 

The low-tension wiring between the transformer and switch 
group and motors 15 all inclosed in a boxing of ''Transite," to 
insure its protection against mechanical injury, as the inductive 
effect of heavy currents at low potentials renders the use of iron 
ccnduits ^ mpossible for this part of the wiring. 

The equipinents described were intended to be sufficient for 
operating single-car trains with one stop per mile over the 
entire road, at an average schedule speed of 24 miles per hour, 
or to haul one trailer making stops about 25 miles apart, at 
the same scheduled speed. 

The railroad company has installed a positive block system 
for insuring the safety of trains with the frequent headway at 
which they are obliged to be run upon the single-track road, 
which must also handle steam passenger and freight traffic at 
the same time. The blocks extend between the regular way 
stations, or, if such blocks are too long, switch towers are added. 
making the blocks average about four miles in length from one 
end of the line to the other. Without going into details it may 
be stated that the function of the positive block system is to 
prevent absolutely more than one train at a time from occupying 
a block. The sidings are fitted with interlocking switches con- 
trolled by the block operators in the towers, or in the way 
stations, and the movement of trains is thus regulated with the 
greatest care. The towers are all connected by the private tele- 
phone line, while the: way stations retain the usual telegraphic 
cemmunication with the train dispatcher’s оћсе at Rochester. 
D. means cf the telephone communication it is instantly possible 
for a train crew to get in touch with the chief dispatcher and be 
picperly located, but all train orders are transmitted by tele- 
graph and written out on a form, as is the uniform steam 
raiiroad practice throughout America. 

As is well known, the single-phase trolley system causes inter- 
ference with telegraph lines along the line, and unless both the 
electrostatic and electromagnetic induction are properly com- 
pensated, there is always danger of telegraphic communication 
being seriously affected. The static effect is particularly annoy- 
ing, as it is absolutely continuous, as long as the trolley line is 
charged, whether or not there are any cars moving. Various 
means were proposed and tried by the Western Union Telegraph 
Company tor the elimination of the "'static," which always 
c: uses the telegraphic relays to chatter, but the most successful 
thus far known is that due to Mr. E. W. Applegate, of the 
Western Union Telegraph Company, who has developed a very 
simple means for overcoming static interference. The Applegate 
*static pickup’’ comprises а back-contact relay and a high- 
resistance shunt, connected as shown in Fig. 4. The current 
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erters the relay, 1 and 2, through a 150-ohm coil or magnet, 
attracting the armature, C. When the line opens by any 
operator opening his key, the armature, C, falls back and 
through the back contact, connects pont C and D by the aid 
сї а spring. N. The shunt, A, consists of 550 ohms of carbon 
stick and provides a better path for the static than do the 
magnets, pacifying the magnets to a certain extent. When the 
line opens and the armature connects with the back stop, € and 
D, both the А and B shunts are in with the main line and pick 
up the static which escapes through shunt A, relieving the 
agitation of the armature so that it can respond to the closing 
of the line. The shunt, А, robs the relay of the main-line 


battery current very materially, so that it responds to the home 
key sluggishly. Consequently the auxiliary battery, /, is in- 
serted in shunt B. When the armature, C, falls back, this 
battery acts upon the magnets, and assists its prompt response 
to the home key, or to any other operator, to such an extent 
that the shunt, 4, does not cause noticeable drag. No matter 
what the line static may be, these shunts ''pacify " the instru- 
ments and the static is not felt. The armature spring 18 
adjusted high enough to overcome the wave of static that 
escapes A and B shunts. The aid of the 7-volt battery over- 
comes this adjustment and leaves the relay very prompt and 
satisfactory. The resistance of the shunt, A, must be deter- 
mined by the distance from the ground and battery at each end 
of the line. The nearer to the ground the less 1s the resistance 
of the shunt, as in close proximity to battery and ground the 
static 18 more pronounced, and the effect of the main battery 
upon the relay is likely to be correspondingly diminished. 

By this arrangement all the telegraph wires are ''singled "' 
and metallic circuits, the necessity for which was at one time 
pending, were discontinued and the repeater service which they 
necessitated was also discontinued, and there is now a spare 
wire between Rochester and Mt. Morris through the entire zone 
of static interruption. Speech over the telephone line is very 
clear and distinct, and although the wires and instruments have 
a heavy static charge, a few simple precautions enable it to be 
of great use. It is intended to carry portable telephones upon 
the cars. It should be said that the whole of the envineering 
and the construction work were carried out by Westinghouse, 
Church, Kerr & Co., including the buildings and the catenary 
trolley construction, bonding of the track and installation of 
the electrical apparatus in the substation and on the cars. 

The order was given to the engineers on June 6th, 1906, and 
the first trial trip was run on January 22nd, 1907. Regular 
working commenced on June 18th, after extensive trial running 
for the training of the statt. 


German Cable to West Africa.—In obtaining a fifty vears’ con- 
cession from the Spanish Government for a cable from Emden 
to Teneriffe, the German Atlantic Cable Co. will eventually be 
able to give Germany direct telegraphic communication with her 
African colonies. 

Engineering Education at Oxford.— 4 statute for establish- 
ing a professorship of * Engineering Science" was introduced 
in a Congregation held on Tuesday last. According to the 
limes, Prof. Miers said that the object of the proposed 
statute was to carry out, after a lapse of 30 wears, the inten- 
tion of the last University Commission. The proposed pro- 
fessorship was to be of engineering science, not practice. It 
may be inferred. trom Prof. Mierss remarks that the 
treatment of the subiect is to be of a more academic nature 
than the methods developed by Prof. J. A. Ewing at the 
Engineermg Department at Cambridge, now presided over hy 
Prof. B. Hopkinson. The University, he said, was the 
place for a strictly scientific treatment. As with medicine and 
law, the practical work was to be carried out elsewhere. It 
was the duty of the University to prepare for all the great 
professions. Engineering had now taken its place among the 
learned sciences. It was the duty of Oxford to share the re- 
sponsibility with Cambridge. Advanced teaching was only pos- 
sible in the atmosphere of a University. The demand for this 
he had himself witnessed in the Colomes, where, for want of 
such education, the posts were taken by Americans. As for 
the expense, it was met, at any rate for five vears, and then 
for the future there was the Chancellor’s Fund, the Common 
University Fund. and the fees of students to be counted on. 
After some remarks from Prof. Holland, who asked what 
was the difference between a laboratory and а workshop, 
Mr. Walker observed that in some quarters the need of such 
a professorship was not recognised. lnany case, with the founda- 
tion of the new Universities so favourable to such studies, the 
conditions were altered. He asked whether Oxford was to 
introduce a costly study not in harmony with its surroundings. 
The money already found for it was only diverted from other 
more appropriate obiects. Sir William Anson observed that the 
question now was, not as to the attitude of colleges in the 
past. but as to present needs. The argument based on the 
existence of new Universities would go much further than was 
intended. Granted the impossibility for Oxford of combining 
workshop and theory, if that were fatal to engineering, it 
would be equally so to law and medicine. If the University 
was to hold its proper place it must provide a basis of scientific 
teaching wherever possible. Throughout the engineering pro- 
fession there was a demand for scientific instruction. If Oxtord 
refused to deal with this instruction in the future, because it 
had not done so in the past, she would be forfeiting the posi- 
tion she ought to hold in the education of the country. Upon 
a division, the preamble of the statute was passed by 152 votes 
to 20. 
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= А LARGE AMERICAN GAS-ENGINE PLANT 


DESCRIPTION is given in the Western Electrician 

(Chicago) of a large gas-engine plant which was installed 
about a year ago for the California Gas and Electric Corpora- 
tion (now a subsidiary of the Pacific Gas and Electric Co. at 
the San Mateo power station near San Francisco) by the Snow 
Steam Pump Works of Buffalo. The engines in question are 
three in number, and are of the horizontal duplex double- 
cylinder type, rated at à maximum output of 5,400 h.p. each, 
and at the time they were constructed were the largest gas- 
engines in the world. Each engine is coupled directly to a 
three-phase alternator for 4,000 k.v.a. at 15,200 volts 25 cycles 
at 88 r.p.m. 

The plant was intended as a relay station to be held in 
reserve in case of interruption of the current transmitted 
140 miles from Blue Lakes to San Francisco for the operation 
of the electric cars of the United Railroads of San Francisco 
under a twenty-year contract, commencing with June ist, 1906. 
The engines were built about two years ago. 

The unusual conditions prevailing for some time after the 
disaster of 1906 had something to do with the delay in tne 
placing of the new gas-engines in commission, although the 
large gas generating plant with its gasholders was completed 
and undamaged. On account of shortages in the supply of 
current available for use in San Francisco, it was found neces- 
sary to operate the three gas-engines regularly during the peak 
load and at other times early in the year 1907, and they have 
been in almost continuous operation for a number of months. 

The engines are of the twin-tandem deuble-acting four- 
cylinder side-crank type, operating on the four-cycle principle. 
The 5,400-brake-horsepower rating of the engine is only on an 
overload of 35 per cent. The usual overload rating is 15 per 
cent. for brief periods. The engine delivers 4,600 h.p. at this 
rating, but normally the engine will deliver 4,000 brake h.p. 

The cylinders are made in two parts, with a circumferential 
joint in the centre, which is covered by the removable part ot 
the water-jacket. The water-jackets are cast solid with the 
ends of the cylinders. The explosion chamber is cast to one 
side of the cylinder, this making very strong construction. 

The pistons are made of cast-iron and bolted together on a 
circumferential joint. Six concentric cast-iron piston rings with- 
out keepers are used. Both the piston rods are 15 in. in 
diameter and made of two parts—the sleeves, made of nickel 
steel, and the bolt which extends through the whole length of 
piston and sleeves. The piston rods are hollow and conduct 
water to the pistons for cooling purposes. 

The cylinders are supported on the bedplate in such a way 
that they can slide in grooved guides in the longitudinal direc- 
tion only to allow for expansion or contraction caused by 
changes in temperature. The bedplates are held down to the 
foundation with foundation bolts running clear through to the 
top of the bed. The weight of the crank shaft is 99,734 pounds. 
Its diameter at the rotor fit is 37 in., with a journal bearing 
50 in. in diameter by 4 ft. 8 in. long. The crank-pin bearing 
is 19 in. by 19 in. The wrist.pin is 17 in. in diameter and 
18 in. in length. 

Two overhung crank pins are used, and the crank arms 
are provided with heavy counterweights. The 23-ft. fly wheel 
weighs 97,000 lb. and the weight of the main engine frame 
is 170,000 lb. 

For ignition, the electric make-and-break spark is used in 
connection with a storage battery discharging at about 10 volts 
and 1 ampere. Each igniter is supplied with a spark-coil indi- 
cator. This indicator will indicate constantly the condition of 
each circuit. When the indicator swings with the igniter, the 
igniter is in order; when it stays drawn up against the core 
the igniter is short-circuited. 

The engines are started by compressed air, through valves 
which are cperated from the cam-shaft in such a way that the 
air enters behind the piston, which is starting on its expansion 
stroke. At the end of the stroke, the exhaust valve opens and 
the air escapes. Some of the cylinder ends, during this time, 
take in a charge, and, when this is ignited, the pressure holds 
the check valve closed so that the air cannot enter the cylinder. 
After a few explosions the air is shut off and the engine soon 
reaches its full speed. 

The valves. all of which are on the same side of cylinder, 
have a positive motion, and are water-cooled. The speed of 
the engine is regulated by the governor working on the com- 
pression and also on the mixture. A Lombard governor regu- 


lates indirectly, with the aid of pistons moved by oil under 
pressure, 


The total weight of each twin-engine is 600 tons, of which 
186 tons represents the weight of the two main-frame castings. 
The frame carries the main-bearing block and the slides tor 
the large main crosshead. The floor space occupied by each 
engine 15 35 ft. by 74 ft., which is not very large considering 
that there are four double-acting cylinders of 42 in. diameter 
and 60 in. stroke. 

These engines have been started and brcught up to speed in 
the short time of from 55 seconds to 2 minutes. This also in- 
cludes the time required to turn on air, gas. electric current 
for the igniter, and synchronising at 88 revolutions per niinute. 

The three engines have been running about eight months, 
driving three 25-cycle three-phase generators. The tourth unit, 
which is under construction, will be installed in the same 
station, to generate 60-cycle three-phase current, which is the 
standard on the California Gas and Electric Corporation's trans- 
mission lines. It is of practically the sanie design as the cther 
machines, but the flywheel weighs 19 tons more, and the speed 
will be 90 revolutions per minute. It is the intention to in- 
crease the installation in time to six units aggregating over 
24,000 kilowatts in capacity. It has also been planned to install 
one 4,000-kilowatt 60-evcle gas-engine generating unit in the 
company's Oakland power station. 

The stator frame of the generator, which is approximately 
26 ft. in diameter, is of cast-iron, provided with ventilating 
openings to allow a free circulation of air around the ends of 
the windings and through the ventilating spaces in the core. 
The rotor, which is designed for great strength and simplicity, 
is of cast-steel, made in two sections and belted tovether. The 
pole and pole-shce are cast in one piece and bolted to the rim. 
There are 54 poles. The rotor coils consist of strip copper 
wound on edge, each turn being properly insulated from the 
others, and the whole coil is compressed and baked into a com- 
pact unit. The oblong coils have no sharp ccrners and are held 
securely in position by the pole-shoes. The exciting current is 
conducted to the field windings through carbon brushes. The 
collector rings are supported on a cast-iron hub, frem which 
thev are very thoroughly insulated. 

The gas plant, which was built especially to supply these 
gas-engines, produces gas of a quality high enough for illu- 
minating purposes. The surplus gas is turned into mains cun- 
nected with the city lighting system of San Francisco and used 
whenever needed. There are two standard yas-yenerating units, 
each having a capacity of 400.000 cubic ft. per дау, ccnstructed 
in accordance with the Lowe crude-oil, water-gas svstem. The 
gasholders, which are within a few hundred feet of the pcwer 
station, include one with a capacity of 1,000.000 cubic ft. and 
two holding 200,000 cubic ft. each. 

The gas contains from 45 to 55 per cent. of free hvdregen. 
Its heat value averages about 630 British thermal units per 
cubic ft. In. the Lowe crude-oil, water-gas process the crude 
oil is heated to a temperature of 300 degrees, being vaporised, 
and is then mixed with superheated steam. The excess of 
water is taken out and the vapour and steam pass into a hot 
chamber, being superheated to 600° F. This high temperature 
turns the mixture into a fixed cil-and-water gas, which is then 
purified and passed on to the engines. When the envines were 
originally designed the initial pressure of the gas in the main 
cylinder was estimated at about 150 lb. per square in. 


Break-down of Electrical Machinery.—On Friday Mr. Justice 
Walton and Mr. Justice Phillimore, sitting as а Divisicnal 
Court in the King’s Bench Division of the High Court. had 
before them the case of the Mayor and Corporation cf Wednes- 
bury against the British Accumulator Со. Their lordships had 
the case before them in the earlier part of the week, but it was 
adjourned to see if the parties could ccme to terms. Detendants 
appealed from an corder of Mr. Justice А. T. Lawrence in 
Chambers, reversing an order of Master Archibald. favourable 
to the defendant сотэапу. The point in question was whether 
the defendants under an agreement were compelled to go to 
arbitration with respect to a dispute which had arisen às to 
their hability for a break-down in the electrical machinery. 
The parties came to an agreement, the terms of winch were 
that defendants accept service of the writ, that the action be 
tried before a judge sitting with an assessor. each varty to 
make every effort to expedite the trial, the costs of the appli- 
cation to be left to the determination of their lordships. On 
these terms the Court discharged. the order of Mr. Justice 
A. T. Lawrence, and left the question of costs of the present 
applicatien to the discreticn. of the judge at the trial. 
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DESTRUCTION OF THE ANTWERP TELEPHONE EXCHANGE BY FIRE 


of erection for about five years, in a 
street not far from the old exchange, 
and the building itself has actually 
been completed for three years. The 
equipment of the new exchange had 
constantly been postponed; it was 
eventually to have been taken in hand 
last month, but as the floors were not 
quite ready this had been again put 
off until next March. In Belgium 
the telephones are owned by the 
Government, who have been very 
slow indeed in bringing the service up 
to date, not only in Antwerp but 
elsewhere, and apparently after the 
new Antwerp exchange had been 
started it was found that the tele- 
phone arrangements in other towns 
had even more urgent need of reform, 
and had, therefore, a prior claim on 
the limited allotment of money that 
had been made for improvements. 
The equipment of the new ex- 
change in the rue Jésus will be on the 
central battery system, and its ‘initial 
capacity will be 7,300 subscribers’ 
lines. The flat rate subscribers' posi- 
tions will be arranged for 160 sub- 
scribers per operator, and the mea- 
sured rate positions for 300 subseribers 
per operator. Unless the original plans 
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[Photo by Van Bek. 
Еа. 1.—PHOTOGRAPH TAKEN BEFORE EXTINCTION OF THE FIRE. 


HE whole telephone service of Antwerp will be are now changed, the whole city will be served by this 
interrupted for several weeks in consequence of exchange, so that no provision of junction positions will 


the destruction of the Exchange by 
fire on Tuesday last week. The out- 
break occurred at about 1 o'clock in 
the morning, when only two male 
operators were on duty, so that there 
was no panic or injury to employees, 
but the fire had taken good hold 
before the fire brigade could get to 
work on it, and not only have the 
upper floors of the building been prae- 
tically “© gutted,” but the derrick and 
the top floor, on which was the 
switehroom, have actually fallen in. 
The ground floor, which is occupied 
bv a large draper's shop, was not 
burnt out, although much damaged; 
the rest of the building is quite use- 
less, and its contents have been almost 
entirely consumed. 

From the engineering point of view 
the loss is not so great as would at 
first be imagined. for Antwerp pos- 
sessed until last week the oldest, and 
probably also the most antiquated 
multiple telephone exchange — in 
Europe. It dated back to 1887, and 
the equipment can hardly have under- 
gone any drastic modification up to 
date. The exchange was on the mul- 
tiple system, it is true, but on the 
series multiple system, with hand-re- 
stored indicators, and out of the 4,400 
subscribers’ lines, only about 200 had 
metallic circuits. Another feature 
possessed by the Antwerp telephone 
system, which rendered it different to 
that in other towns, was that there 
was only the one central exchange ШРИ nopan 
and no sub-exchanges. | i | | Photo by Бакун. 

A new exchange has been in course Fic. 2.—Tue Two Upper FLOORS AND COLLAPSED DERRICK AFTER THE FIRE. 
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be necessary, but, of course, there will be a board p 


Each operator’s 
circuits, but 


for the trunk or long-distance lines. 
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keyboard will have eighteen cord 
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[Photo by Bastyne. 
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there will not be party-line ringing keys on each 
pair of cords as in the Gerrard exchange, for instance, 
but simply a 4-party line master key on each position. 
Single-pulley cords are to be used, for there will 
be a false floor over the whole switchroom, leaving a 
space about a metre high for the cables, &c., and the 
cords and counterweights will be led through slots in 
this floor. The length and breadth of the switch- 
room will be about 39 and 20 metres respectively, so 
that it is seen that there will be plenty of room for 
extension. 

The apparatus-room is about the same length as 
the switchroom, but only 13:6 metres wide, as the 
remainder of the space on this floor is devoted to the 
operators’ cloak-rooms, dining-room,  retiring-rooms, 
&c. A space of about 6 x 87 metres at one corner of 
the room will also be partitioned off for the batteries. 

The motor generators and their switchboard will be 
at the same end as the batterv-room, and the cable- 
heads will be at the opposite end. In addition to the 
main and intermediate distributing frames, the appa- 
ratus-room will contain the relay meter and condenser 
racks, &e. "The other floors of the new building will 
be utilised for offices. 

AM the lines in the city will gradually be placed 
underground, and the single wire working will be 
superseded as rapidly as possible. 

It is not feasible, of course, to delay the resump- 
tion of traffie until the new exchange has been 
equipped, but a corridor in the new building will be 
utilised in which to erect part of the new board in 
a temporary manner. Тһе first step to be taken, how- 
ever, was to clear the trunk wires as quickly as pos- 
sible, and connect them directly to the Bourse. 
Foundations are also being dug so that a temporary 
framework may be erected close to what is left of 


the old building, and on this the wires will be made 
off to relieve the stress on the fallen derrick and the 
top of the ruins. ‘This is obviously necessary, as there 
have already been some heavy falls of stone from the 
top of the building, and, moreover, if the derrick were 
to fall over further, it would doubtless pull down 
some of the fairly large roof standards on adjoining 
buildings. 

In making the temporary exchange arrangements, 
the apparatus room will be equipped as far as possible 
as it will be for permanent working, but, as has already 
been stated, the subscribers’ switchboard will not be 
placed in its permanent quarters. A standard main 
frame will be employed and standard central battery 
switchboard equipment modified to meet the fact that 
the lines are single-wire and not metallic circuit. 
Even the 200 metallic circuit lines will probably not 
be employed as metallic circuits, for it has been pro- 
posed to divide these up into single lines so as to 
hasten the re-establishment of the circuits. The line 
and cut-off relays will be re-wired for magneto calling, 
but lamp calling signals will be employed. For the 
clearing-out signal, however, series drop indicators 
will be used. The temporary switchboard will only 
be wired for single lines. 

From the illustrations which we publish it will be 
inferred that the fire must have broken out in the 
switchroom on the top floor, and this was practically 
confirmed, by such information as could be obtained 
by our special correspondent, who went over from 
London to visit the scene of the disaster. Suspicion 
is directed to the heating apparatus. There are elec- 
tric tramways in the town, but there is no evidence 
to point to the probability that the fire was caused 
by a cross between fallen telephone lines and trolley 
wires, although, if the arrangements on the main 
frame were as primitive as the switchboard equipment, 
an accident such as this might well have occasioned 
the conflagration. The night was not stormy, how- 
ever—in fact, if there had been a keen wind, many 
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more buildings must have been involved—and no falls 
of telephone wires over the tramways have been re- 
ported as having taken place previous to the outbreak. 


Telephone Charges.—At the Clerkenwell County Court, on 
Wednesday last week, the National Teleohone Co. sued Henry 
Rackow, of St. John Street, Clerkenwell, E.C., in respect of 
telephone calls due, viz., 18s. 9d. The defendant admitted 
liability to the extent of 14s. 8d. (which he paid into Court), 
and produced his register of calls in support. For the plaintiff 
it was argued that the defendant was liable under Clause IT. of 
his agreement with the National Telephone Co., which stated 
that the books and records of the company should be deemed 
conclusive evidence of the number of calls made. Judge Edge 
remarked that under this the company could charge any number 
of calls they pleased. The condition was likely to be held a 
most unreasonable one. Beyond this he would not express an 
opinion upon the clause. He gave verdict for the defendant 
above the amount paid into Court. 
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SINGLE-PHASE TRACTION 


MONG the Papers read at the summer convention of the 
American Institute of Electrical Engineers were three, 
which dealt with debateable points regarding single-phase rail- 
way working. Опе of these, by Mr. A. H. Arnsstrong, compared 
the advantages of single-phase and three-phase generation and 
primary distribution in stations supplving single-phase railways. 
Single-Phase Generation.—Single-phase generation and trans- 
mission (Fig. 1) makes it impessible to use synchronous con- 
verters, self-starting synchronous motors, or induction motors 
starting under load. Its use is open to objections of a com- 
mercial nature where there exists any possibility of selling 
power or in any way utilising it for general work. 
The single-phase generator has an unbalanced armature reac- 
tion which is the cause of considerable flux variation in the 
field pole-tips, and in fact throughout the field structure. - In 
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order to minimise eddy currents, such generators must, there- 
tore, be constructed with thinner laminatiors and often. with 
poorer mechanical construction, resulting in increased cost of the 
generator. The large single-phase armature reaction results in 
a much poorer regulation than that obtained with a three-phase 
generator; it calls for increased amount of field copper; it 
,equires more liberal design and larger exciling units. Thus 
the cost of the single-phase generating unit is considerably 
more than that of a three-phase unit of the same rating. The 
ditticulties of single-phase generator construction appear to 
increase with decrease in frequency. The adoption of any lower 
frequency than 25 cycles may therefore result in serious dith- 
culties in construction for a complete line of machines of the 
single-phase type, especially of the two- or four-pole turbine- 
driven type, where the field flux is very large per pole. To 
offset the difficulty of single-phase generator construction, its 
greater cost and poorer efficiency, there are the advantages of 
simplicity in the entire generating, primary. and secondary dis- 
tribution systen:s for single-phase roads. These advantages are 
so great that they justify considerable expense; looked at from 
the railway point of view onlv, the single-phase system threugh- 
.ut may be ccnsidered as cflering the most advantages. 
T'hrce-Phase Generation.—-Thiee-phase generation and distribu- 
tion is in almost universal use. Many = single-phase railways 
receive power from such systems. The commercial advantages 
resulting from the use of such generators may in certain cases 
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justify the complication of single-phase secondary distiibation 
obtained from a three-phase source. As these commercial advan- 
tages are in many cases controlling, various combinations of 
three-phase-single-phase connections may be considered. 

1. T'hree-phase generation and primary distribution to motor- 
generator sets feeding into the single-phase secondary distribu- 
tion. This system has all the advantages of obtaining power 
from a three-phase distribution which may also feed synchron- 
ous converters and a general power load; it is independent of the 
frequency of the generating system, being equally adapted for 
60 or 25 cycles. It is the only system which will give perfect 
balance on a three-phase distribution svstem. Its disadvan- 
tage lies in the cost of the motor-generator sub-station. 

2. Three-phase generators. operating alternating-current rail- 
way load on one leq. thus calling for both primary and secondary 
aingle-phase distribution, Commercial considerations of a pos- 
sible future synchronous converter or power load тау justify 
the installation of three-phase generators designed for single- 
phase output for railway load and three-phase output for general 


power distribution. This system is open to the objection of 
serious unbalancing due to railway load on one phase only, and 
this unbalancing may be so great as to cause undue heating in 
synchronous converters, synchronous motors, and induction 
motors ted from the unequal potentials of all three legs of the 
three-phase generator. A three-phase generator run as a single- 
phase generator is open to all the objections caused by excessive 
Srmature reaction, neted above per single-phase generators. 

ó. Three-phase generation and primary distribution to sub- 
station, feeding successive trolley sections with separate phases 
(Fig. 2). Where the length of the road is sufficient to permit 
sectionalising the trolley into three sections, or multiples of 
three, having ап equal load on each section, this method pro- 
vides for balancing the three-phase load, thus securing full 
output of the generator, non-interference with power load, &c. 


I 
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Each sub-station must contain two sets of transformers con- 
nected to separate phases, so that adjacent sub-stations may 
feed like phases into a common trolley section extending between 
them. The installation of a single transformer in each sub- 
station would necessitate the sectionalising of the trolley midway 
between sub-stations, hence losing half the effective value of the 
copper as obtained with the trollev sectioned at the sub-stations 
and two adjacent sub-stations feeding a common trolley section. 

This method of obtaininz a balanced three-phase load is open 
to the objection of complication and possible ineffectiveness, 
with serious disarrangements of schedule such as take place in 
railway operation during different periods of the dav and season. 

4. Two-phase generation, generating station located tn centre 
of system and feeding one phase each way. So long as the 
load is balanced upon the two primary distribution svstems, this 
method of connection is capable of good results; but cperation 
under the necessities of commercial service shows it to be very 
difficult to balance the Ісаі upcn the two phases, thus resulting 
in considerable unbalancing and extreme voltage variation on 
the less loaded leg. This same criticism holds true of method 3. 

5. T'hree-phase generation and primary distribution to trans- 
former sub-stations connected three-phase-two-phase, and feed- 
ing secondary distribution in such manner that adjacent sub- 
stations feed like phases into a common trolley section (Fig. 4). 
This method of connecting is capable of giving good results in 
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operation, although occasional serious unbalancing may occur 
in the primary distribution with a disarrangement of schedule 
or improperly proportioned trolley sections. Each sub-station 
must contain two transformers for regular service, and possibly 
one spare; these, together with the necessary switchboard ar- 
rangement, increases the complexity and cost of such sub-stations 
compared with the simpler arrangement possible with straight 
single-phase distribution. 

The same author also read a Paper on ''The Choice of Fre- 
quency for Single-Phase Alternating-Current Railway Motors.” 

The various points to be considered were classed under the 
following heads :— 


1. The effect of frequency on design of motor equipment. 

2. The effect of frequency on coefficient. of adhesion. 

5. The effect of frequency on generating and distributing 
svstems. 

4. Commercial considerations. 

5. Locomotive design and selection of motive power. 
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The effect of frequency on design of motor equipment. Taking 
the weight of a direct-current motor as 100 per cent., it is 
probable that the values in the following table hold approxi- 
mately true. 


COMPARATIVE WEIGHT OF DiRECT-ÜURRENT AND ALTERNATING- 
CURRENT MOTORS. 


15-сус1е 
alteruating 


25-cycle 


Direct current. alternating 


current. current. 
One-hour capacity 100 ... ... 150 130 
Continuous capacity 100... ... 125 120 


These figures apply to motors designed to give in all cases the 
same output and heating at the same speeds, but with an ad- 
mitted superiority in commutation in motors of direct-current 
commutating-pole design. While the weight of the 15-cycle 
alternating-current motor is less than that of the 25-cycle motor, 
this will be partly offset by an increase of 30 per cent. in the 
weight of the step-down transformer on the car. Although the 
car transformer weighs but approximately 20 per cent. of the 
complete equipment, including control and motors, an increase 
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of 50 per cent. in its weight will practically offset the reduction 
in motor weight when recourse is had to 15 cycles. Therefore, 
while there are other advantages in superior commutation, higher 
efficiency, &c., obtaining with the use of 15 cycles. there is 
no material reduction in weight of the complete alternating. 
current n.otor and control equipment. The commutation of the 
alternating-current single-phase motor has, however, been so 
improved and the commutator losses so reduced with a frequency 
supply of 25 cycles as to make it unnecessary to adopt a lower 
frequency in order to eliminate commutator troubles. Where it 
becomes necessary to design motors for the greatest output per 
cubic foot of space allowable, it is possible that the adoption of 
a frequency lower than 25 cycles permits a greater latitude in 
design of alternating-current single-phase motors of certain 
types. 

2. The effect of frequency on coefficient of adhesion. The 
torque delivered to the driving-wheels by the alternating-current 
commutating motor is of a pulsating character, and its effective 
value is somewhat less than the uniform torque imparted by the 
direct-current motor. Experiments show that the effective torque 
is a function of the frequency supply. and also depends upon the 
construction of the truck and the method of motor suspension 
The values given in Fig. 5 express the relation between tractive 
effort and frequency for periods from 25 cycles down to zero: 
that is. direct current. The values given will hold true only 
with the combination of truck springs, motor suspension, &c., in 
the test, and the use of stiffer or lirhter springs, more rigid or 
flexibly suspended motor, the use of springs between gear and 
axle, &c., micht give results differing considerably in degree from 
those submitted herewith. | | 

Тһе {һгее curves given represent normal motor suspension, 
additional spring suspension under the motor nose, and with 
Springs removed, giving practically rizid suspension except for 
the spring of the armature shaft, gear teeth, &c. While the 


tests are incomplete, they indicate a slight reduction in the 
coeflicient of adhesion with lower frequency; but so far as can 
be determined this reduction is not a serious matter in the 
consideration of 25 cycles or a lower frequency, say, 15 cycles. 
With normal motor suspension, the coefficient of adhesion as 
obtained with 25 cycles alternating-current was 825 per cent. 
of tne value obtained under the same conditions with the same 
motor supplied with direct current. 

3. The effect of frequency on generating and distributing 
apparatus. The question of generator design at 15 cycles pre- 
sents ditliculties which can only be partly overcome at an in- 
creased cost of the apparatus’ perfected for 25 cycles. It is 
probable that the adoption or 15 cycles or less would seriously 
handicap the standardisation of a complete line of such units. 
Both step-up and step-down transformers are handicapped at 
15 cycles by an approximate increase in cost of 30 per cent. over 
that of 25-cycle design. After considering the commercial aspect 
of the question, pointing to the disadvantages of employing an 
odd frequency for railway work alone, the author sums up his 
conclusions as follows :— 

Considered from the engineering standpoint of alternating- 
current series compensated motor design alone, the use of 15 
cycles offers advantages in the betterment of commutation, efti- 
ciency, and output per pound of motor which may Justify its 
adoption, provided that type of motive power is best suited to 
the needs of the problem in hand. "Taking into account, how- 
ever, the commercial interests involved, and considering the 
serious claims that may be advanced in favour of other types 
of electric motors for which a frequency of 25 cycles is well 
suited, it appears that much stronger claims for recognition 
must be brought forth before the adoption of 15 cycles can be 
seriously considered. 

The subject of 25 versus 15 cycles ior heavy railways was 
also dealt with at the same meeting in a paper by Mr. N. W. 
Storer, who summed up the arguments in favour of 25 cycles as 
follows :— 


1. It is a standard frequency which is in use in a great many 
plants throughout the country. 

2. lt 1s probably better suited for general power distribution 
and is certainly better for lighting than 15 cycles; therefore 
any railroad having a 15-cycle plant for operating its road 
would be somewhat handicapped in power for lighting and 
shop purposes. 

3. The higher frequency is better suited for speeds of steam 
turbines of small size, it being at present uneconomical to build 
turbo-generators for less than 2.000 kw. at 900 r.p.m., which is 
the maximum available for 15 cycles. 

4. Transformers are lighter and cheaper for 25 cycies. 


The following were the principal arguments given in favour 
of 15 cycles :— 


1. An increase of from 30 to 40 per cent. in the output of 
a motor of a given size.and a consequent reduction in the total 
number of motors required to operate a railway, and in the 
cost of equipment, 

2. Better performance of the 15-cyele motors, including higher 
efficiency, higher power-factor, and better commutation. 

5. Less dead weight to be carried on cars and locomotives. 

4. Lower line losses. 


The first argument in favour of 25 cycles; namely, that it is 
à standard frequency in use in a great many plants of the 
country, is certainly a good one. lt is undoubtedly a very 
serious matter to consider the introduction of a new frequency 
for any purpose whatsoever. There are, as is well known, a 
number of frequencies in use at the present time for which there 
is no justification except that thev are in use, and there is no 
class of service of which we know that cannot be handled with 
equal eflicieney by one of the standard frequencies, with the 
exception of the alternating-current railway systems. Railway 
electrification, if developed as every electrical engineer hopes 
it will be, will mean an undertaking of such magnitude as to 
make it practically. independent of other clectrical interests. 
s) that if a frequency differing from the standards now in use 
will be advantageous it should be adopted. 

In connection with the second argument in favour of 25 cycles, 
it has been argued that railway companies would probably sell 
a large amount of power along their right-of-way to consumers 
for various purposes, and that 15-cycle current would be unsuit- 
able for such service. In reply to this the author remarks that 
the voltage on any railway circuit is so variable as to make it 
absolutely unsuitable for lighting purposes, and it would there- 
fore be necessary to introduce a motor-penerator set. in order 
to get good results. This might just as easily be made a fre- 
quency-changer to supply current at either 25 or 60 cycles, a: 
might seem best for that particular locality. While this un 
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questionably destroys some of the simplicity of the scheme, it 
is undoubtedly what would be necessary in order to give satis- 
factory service, even if 25 cycles were in use on the railway, 
unless a separate generator were used for the lighting circuits. 
It seems therefore that the 15-cycle current would be little or 
no handicap to the railway company in this respect. 

The third argument, namely, that the higher frequency is 
better suited for speeds of steam turbines, is undoubtedly true, 
but it affects a very small proportion of the work, as heavy 
railroads wilf require in practically all cases larger generators 
than 2,000-kw. units. 

The most important point in the whole argument for the lower 
fiequency is in the greater output of the motors for a given 
size and weight. 'This has been proved by tests on several 
different motors. 

A comparison of the weights of car equipments for 25 and 
15 cycles indicates that there will be an advantage in favour 
of the lower frequency, even with the same number of motors. 
For instance, a four-motor equipment of 100-һ.р., 25-cycle 
motors, with oil-insulated transformer, will weigh approximately 
30,000 Ib. Such an equipment for 15 cycles would weigh ap- 
proximately 28,500 lb. The difference is small, but it is in favour 
of the lower frequency. If two 15-cycle motors of 200 h.p. each, 
such as are now building, be furnished, the weight of equipment 
will be reduced to approximately 23,000 1b., ог a reduction of 23 
per cent. in the weight of the car equipment. While it is per- 
fectly practicable to furnish two motors for a 400-h.p. equip- 
ment for operation on 15 cycles, it will be necessary to furnish 
three or four motors for 25 cycles on account of the great in- 
crease in the size of the motor. It is therefore absolutely 
necessary that the 25-cycle equipment weigh considerably more 
than that for 15 cycles. In the case of smaller motors aggre- 
gating 280 h.p. it is possible to furnish a two-motor equipment 
operating on 25 cycles. There would, however, be a difference 
in weight of at least 1,500 lb. in each motor in favour of the 
15-cyele equipment of the same capacity. "This would offset the 
increased weight of the 15-cycle transformers by at least 1,000 lb. 
In every case, therefore, even where the same number of motors 
are in use for both frequencies, the 15-cycle equipment will be 
lighter. On account of the smaller motors the motor trucks 
will also be lighter, the amount of saving here depending upon 
the size of the motor. 

The greatest gain from the use of 15 cycles is to be found in 
heavy railroading where locomotives are used. It has been 
found that in virtually all cases the weight of useful apparatus 
on the drivers, even with 15 cycles, is sufficient to give the 
necessary adhesion without adding dead weight. It is frequently 
the case that three motors which are sufficient with a certain 
size of driver for 15 cycles would have to be replaced by four 
motors having the same dimensions. It would sometimes 
happen that three motors necessary for 25 cycles could be re- 
placed by two of the same dimensions for 15 cycles. In the 
case of locomotives of very high speed the extra weight en. 
tailed by the use of higher frequency motors, and consequently 
heavier mechanical parts, would increase the weight of the train 
to such an extent as to call for a larger output from the motors. 
simply to haul the extra weight. 

In the case of geared locomotives for heavy freight service, 
there is still the advantage in favour of 15 cycles. Where the 
same number of motors is used for both frequencies, it will be 
necessary to use larger wheels for the 25-cycle locomotive. 
Low-speed locomotives are especially at a disadvantage with 25 
cycles. It is possible to make a geared motor with a capacity 
of 400 to 450 h.p. for slow-speed freight service with.15 cycles, 
while with 25 cycles a 300-h.p. motor is as powerful as it is prac- 
tical to use. This means that in the freight service there is 
virtually the same condition as in passenger service, namely, 
that about one-third more motors will be required to perform 
the service. The locomotive will weigh from 10 to 35 per cent. 
more. 

An examination of the efficiency curves for 15-cycle motors 
compared with those for 25 cycles, will show differences in the 
losses in the motors alone which will mean a considerable 
difference in the capacity of the power station. This, when 
added to the power required to haul the extra weight, and the 
increased line-loss due to the higher frequency, will make a 
difference of from 5 to 15 per cent. in favour of the 15-cycle 
equipment. 


Wireless Telephones in the American Navy.—The Electrical 
World (New York) announces that, as a result of the successful 
trials of the wireless telephones on the American battleships 
Virginia and Louisiana, the United States Navy department are 
purchasing 27 sets of similar apparatus at a cost. exclusive of in- 
stallation, of $55,000, from the Radio Telephone Company. The 
system, which is under the de Forest patents, was fully described 
in ELECTRICAL ENGINEERING, September 26th, page 477. 
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THE MAGNET-JUNO FLAME ARC LAMP 


A MODIFICATION has recently been made in the construc- 
tion of the remarkably simple form of flame arc lamp 
introduced by Messrs. Johnson & Phillips some time back, and 
described in ELECTRICAL ENGINEERING, Vcl. I., page 165. Most 
of the general features of the lamp are retained, but an electro- 
magnet is now employed in place of the original hot-wire 
arrangement for striking the arc. The actual feed, as before, 
is effected entirely by gravity. A section showing the working 
parts is given in the accompanying figure. 

The lamp ‘s at present made in one size only, taking 450 watts, 
and suitable for use four in series on a 200-volt supply. The 
carbons C,, C,, are clamped in holders attached to a cross 
slide 5, along which the holders can move as the convergence ot 
the carbons requires. One carbon always rests at its lower end 
on an abutment piece 1, shown in the illustration, so that as it 
burns away both carbons are caused to descend by gravity to- 
gether with the cross slide. The abutment piece is simply a 


SECTIONAL ELEVATIONS or MacGNrET-JUNO Lamp SHOWING 
WORKING Parts. 


bent copper bar, which has only to be renewed through burn- 
ing away every three months or so. The magnet for striking 
the arc 1s placed at the top of the case. A rod W attached to 
its armature rests upon a projection of the striking lever F. 
When the lamp is not burning the weight of the armature and 
rod keeps the striker in the position shown, and the collar K 
attached to it keeps the carbons pressed together. When the 
current is switched on the armature is attracted, and the 
weighted striking lever moves and causes the carbons to 
separate, thus starting the arc. The necessary magnetic flux to 
"blow out" the arc is obtained by means of the two iron side 
rods /, which are wound with a helix of wire carrying the main 
current, 

With the type of carbon without a metal case recommended 
for these lamps, it is clauned that practically no fumes are 
given off and remarkably little ash is found in the globe. It 
should be noticed that this magnetic gear is somewhat different 
from the form shown diagrammatically in our article on flame arc 
lamps above referred to, in which the earlier patterns of this lamp 
were described. The lamp is compact in size, having an overall 
length of only 29} in., and is put on the market at a low figure, 
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INTERNATIONAL EXHIBITION AT MARSEILLES 


IS Majesty's Consul-General at Marseilles (Mr. M. C. 

Gurney, .M.V.O.) reports that it has been decided 
to hold an international electrical exhibition at Mar- 
seilles next year, from April 19th to October 5150. Не does not 
consider that the exhibition. will have other than local import- 
ance, but he is of opinion, however, that it will be properly 
conducted and successtully organised, and that it would be 
worth the while of British manutacturers desiring an opening 
for trade with the industrial region of the South of France, 
and especially manufacturers of electrical mining appliances, to 
consider the advisability ot exhibiting. The Consul-General has 
forwarded a number ot copies of a pamphlet showing the con- 
stitution of the Organising Committee and the scope of the ex- 
hibition; they are available (until the supply is о for 
the use of British manufacturers interested, who may apply at 
the Commercial Intelligence Branch of the Board of Trade, 
75 Basinghall Street, London, E.C. This pamphlet points out 
that the town of Marseilles, recognising the great utility of 
this undertaking, has placed the park of the * Rond Point du 
Prado” at the disposal of the committee. This park, with a 
superficial area of acres, and which was, in 1906, the site of 
the French Colonial Exhibition, lends itself in every way to 
the object in view by reason of its facility of access, shady 
avenues, its ‘‘Grand Palais,” and its general accommodation 
and situation. 

The existing buildings will be supplemented by a number of 
new ones, and every desirable extension will be given to the 
space and requirements of the exhibition. 

A strong committee of propaganda, subdivided into four 
groups, viz., Paris, foreign countries, the Alpine districts, and 
the Pyreneean districts, with headquarters in Paris, will co- 
operate with the chief committee in Marseilles, and will supply 
intending exhibitors with full particulars and information and 
assist them with every facility. This committee of propaganda 
will be under the presidency of one of the highest notabilities 
of the French industry. 

A committee, consisting of technical experts, will assist the 
General Commissioners in the organisation of the different 
sections of the exhibiticn in order to make them as interesting 
and as instructive as possible. 

The exhibition will comprise the following principal sections, 
which will be further subdivided into classes :—Transmission 
and distribution of electrical energy; applications of electricity 
to industries in general; domestic industries; domestic economy ; 
public and private lighting; heating and ventilation; machinery 
for lifting and manipulation; mines and quarries; traction; 
agriculture; military and naval engineering: electrochemistry ; 
electrometallurgy and the allied sciences; telegraphy and tele- 
phony; medical and surgical sciences; electrical instruments for 
measurement and calibration; raw materials and manufactures; 
used in electrical industries; practical and theoretical teaching 
of the science of electricity. 

Since the special purpose assigned to the exhibition is the 


CABLE COMPANIES AND 


RESIDING at the ordinary general meeting of the Western 

Telegraph Co. on Wednesday last week, Sir John Wolfe 
Barry, K.C.B., made an interesting speech on the question of 
the influence of wireless telegraphy upon submarine cable enter- 
prise. Sir John stated that having been asked for his views, as 
chairman, by several respected shareholders, he felt it to be 
somewhat of a duty not to refuse to say what he thought on 
a subject which touched their interests, though he would have 
preferred to adopt the safer and more congenial policy of 
silence and the awaiting of the verdict of the logie of events. 
He felt bound to say at once, however, that, as far as he could 
judge, he did not look upon any system of wireless telegraphy 
as a serious competitor with cables. He had said the same 
thing some years ago, and nothing had sime cccurred to alter 
his views, nor those of the experts whom they had consulted. 
The length over which wireless messages were sent then was, 
perhaps, 300 or 400 miles, but although he did not put anv 
bounds in that respect to its development, the fundamental 
ditticulties and imperfections remained in the want of certainty 
of transmission, the want of secrecy, and in the confusion which 
must occur when numerous messages were not cenveved by a 
direct. conductor. By tuning or svntonising the receiving in- 
struments to the wave-length of the sending instruments some 
of these difficulties of publicity and contusion cculd be met. 
Secrecy, however, was only really attainable so Jong as third 
parties abstained from tuning their instruments to intercept 
the messages. Confusion of simultaneous messages in the ether 
could be lessened by tuning; but here again the mo mber of 
graduations of tumne was limited to an extent which seemed 
to him to be quite incomvatible with the reqtirements of a 
large telegraphic business. Some 25.000 paying words pass to 
and from this country by cables during a busy hour. and it 


demonstration of all the applications of electricity manufacturers 
will be allowed to exhibit plans, photographs, and models of 
machinery, built by thein, and of generating stations exeuted 
under their contracts. Arrangements have been made by the 
committee to supply exhibitors with electrical energy, including 
direct and alternating currents at various voltages and fre- 
quencies. By reason of the particularly advantageous situation 
of the South of France with regard to its numerous openings 
for electrical industries, not onlv at the present day, but also 
for a prolonged future period, there is every reason to assume 
that all exhibitors will be assured of an efficient and remunera- 
tive publicity and advertisement. The sections will be of par- 
ticular interest to manufacturers who specialise in the appliances 
exhibited under their headings. Electric appliances for lifting and 
manipulation are likely to meet with numerous applications on 
the quays and in the docks and public warehouses 1n. Marseilles 
and neighbouring ports, where the necessity of replacing manual 
labour by machinery is becoming daily more urgent—likewise in 
a district where mines and quarries are being worked and from 
which bauxite is being extracted in large quantities, there is 
promise of great development for these applications of elec- 
tricity. 

The management propose to give the section for electric 
traction a particularly large space, this being amply justified 
by the fact that Marseilles, as the pioneer of electric traction in 
France, is now in possession of a tramway svstem which includes 
155 miles of single track, and of which the generating and sub- 
stations, as well as the car-building works, will be visited with 
interest. . 

The section for applications to agriculture is опе the import- 
ance of which can hardly be over-estimated, and which will 
form a special attraction to the rural population of the South of 
France, and the management consider it advisable to draw the 
particular attention of exhibitors to the increased demand from 
this locality for improved means of irrigation in the form of 
electric pumps and irrigating machinery. Vast areas remain as 
vet uncultivated for want of water, which now can easily be 
procured by means of electric appliances, and there is room for 
thousands of pumps to draw water from the water-bearing 
strata of the beds and basins of the Rhone and the Durance. 
Marseilles, bv reason of its extensive relations with the 
Colonies, receives annually large numbers of visitors from the 
Far East and various colonies, and this International Electrical 
Exhibition will undoubtedly contribute, in a great measure, to 
an increased demand, from abroad and from the Colonies, for 
electrical machinery and appliances. 

The rules and regulations of the exhibition, including a com- 
plete list of the members of the different committees, the con- 
ditions of management, the tariff charges for space and stalls, 
and the supply of electricity, together with a list of awards, 
will be forwarded on application to Commissariat Géneral, 52 
Boulevard Louis-Salvator, Marseilles; or Secrétariat Général, 
65 Boulevard Haussmann, Paris. 


WIRELESS TELEGRAPHY 


was wel known that New York expected to receive and 
answer Stock Exchange telegrams with London in four or five 
minutes. <After making all allowances for possible tuning, he 
could not but think that the confusion in the ether would be 
worse confounded if any considerable number of wireless mes- 
sages were attempted. With regard to certainty of transmission. 
he believed that many disturbances of the ether by natural 
causes must always be encountered, and that the longer the 
distances attempted the more formidable would be the difficul- 
ties from atmospheric or magnetic causes. Then, again, mes- 
sages could not be sent and received simultaneously; and, if even 
this were not so, the greatest difficulties in dealing with one of 
the matters which caused constant trouble with any system of 
telegranhy, namely, the elimination and correction of errors. 
and the consequent demands for repetition of doubtful signals was 
to be apprehended. Although admiring the wonderful results 
obtained by wireless telegraphy, and appreciating most highly 
the efforts of those who had shown the wav in this very in- 
teresting development of science, he remained of his original 
opinion as to its practical effect on cable enterprise—-so far, at 
least. as he could form a judgment under the abnormal condi- 
tions of secrecy which had from the first enshrouded the opera- 
tions of those who have the conduct of wireless telegraphy. 
Wireless telegraphy would assuredly be of great value to the 
world in certain Iccalities and for certain purposes; but instead 
of being harmtul to cable enterprise, it might, on the contrary, 
he an vssistance. Indeed, they were now engaged. under their 
eoncession from the Portuguese Government, in an important 
subsidiery wireless installation. fer mederate distances in a 
Jecality in which a system of cables was, for various reasons, 
dificult and undesirable. Tt was well said that if the order 
of discovery had been reversed and cables had come second in 
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point of date to a wireless system, it would have been univer- 
sally recognised that cables were a fundamental and enormous 
improvement, eliminating the difficulties under which a wireless 
system must labour. Judging from the activity of foreign 
Governments and foreign speculators, to say nothing of those 
of our own country, who were laying cable. or seeking for 
concessions for cables in many parts of the globe, his opinion 
was that their company ran more risk from the competition of 
cables and of consequent depletion of revenue by activities of 
this sort than from the development of wireless telegraphy. It 
had been suggested that they should go into wireless tele- 
graphy; but they were not prepared to do that, although instal- 


lations were being erected by them in connection with their 
cable system. 


The report and accounts given in our issue for October 24th 
were adopted upon the motion of the Chairman, seconded by. 
Sir John Denison Pender. 

At the meeting of the Cuba Submarine Telegraph Co., on 
Wednesday last week, a question was put by a shareholder as 
to the probable influence of wireless telegraphy upon their 
business. Mr. C. W. Parish, the Chairman, stated there was 
no apprehension of competition from wireless telegraphy. They 
had rather to fear cable telegraphy, for two new cables had 
recently been laid from New York to Cuba, one by the 
Commercial Cable Co. from New York to Havana (ELECTRICAL 
ENGINEERING, October 24th, p. 630), and the other from New 
York to Colon by the Central and South America Co. 


WIRELESS TELEPHONY 


[TRANSLATION OF A COMMUNICATION FROM C. SCHAPIRA AND S. LOWE, OF THE GESELLSCHAFT 
FUR DRAHTLOSE TELEGRAPHIE. | 


HE possibility of transmitting intelligence by 

electric waves, and the suecess of wireless tele- 
graphy in this field. has long kept awake the hope of 
a practicable realisation of wireless telephony. But 
so long as the violent jerky spark was the only source 
of electric waves, the fulfilment of the hope was un" 
thinkable. Fig. 1 indicates how a short-lived spark 
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is followed by a long pause before the next spark pro- 
duces its sudden arid quickly-dying wave-train. For 
telegraphy this suffices perfectly; each short wave-train 
produces a tick in the telephone, and with 20 to 30 
sparks per second the ear perceives a continued rattling 
tone amid which the dots and dashes of the Morse 
alphabet are easily perceived. Ву sufficiently high 
spark frequencies, however, Fessenden has succeeded 
in transmitting wireless telephonic messages, in spite 
of the interference of the noises produced by the 
»parks. | : 
In wireless telephony we need something analogous 
to the steady line-current of ordinary telephony оп 
which the speech vibrations can be impressed. This 
something is, perforce, a continuous band of quick waves 
to which the receiving station can be tuned. On this 
band the sound waves then cut a profile embodying 
their peculiarities, and the receiver is thus caused to 
resound in a rhythm in which the sound vibrations 
overlie the electrical. Such a band of high frequency 
waves can now be produced. The history of the 
method begins with Duddell, who in 1900 found that 
under certain conditions electrical oscillations arise in 
а capacity-inductance circuit arranged as a shunt to a 
continuous-current car- 
bon are. Тһе oscilla- 
tions so produced were 
not of sufficiently high 
frequency for wireless 
transmission, though 
Simon claimed in 1903 
to have produced very 
high frequencies. The 
Danish physicist, Poul- 
sen, was the first, after 
this theoretical prepara- 
tion of the ground, to 
find a practical form of | 
are lamp for the production of short waves. He caused 
the are to burn in an atmosphere of hydrogen, and in 
a strong magnetic field. and with large currents he 
used cooled electrodes at the arc. The same end was 
attained by the Gesellschaft für Drahthose Telegraphie 
in a better practical form, and without the use of 
hydrogen or of a magnetic field. They employ what is 
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essentially a multiply-subdivided arc lamp, each аге 
oceurring between cooled electrodes. 

Part of the lamp is shown in Fig. 2. The positive 
electrode is of copper, the negative of carbon. In order 
to obtain the best possible cooling of the electrodes of 
the arc, the copper electrode B is formed of a tube 
which can be kept filled with water. The carbon elec- 
trode A projects into the hollow surface of the copper 
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eleetrode. The carbon is solid, of 30 mm. diameter 
(Plania Works, Ratibon), and the copper tube has a 
diameter of 45 mm. The complete oscillation-generat- 
ing lamp consists of a series of these elements. Six 
are used in series on a 220-volt supply, and twelve on 
a 440-volt service. The regulation is wonderfully 
simple. Each pair of electrodes can be brought to- 
gether independently of the others. When all of the 
series have been brought together, both sets of elec- 
trodes are held together by the pressure of a lever, so 
that they can all be drawn apart simultaneously by the 
same amount by the action of a single screw. When 
once this distance has been adjusted, it is only neces- 
sary in order to strike the are to switch on the current 
and press the lever. which closes all the gaps for a 
moment, and then opens them again to the original 
distance. Further regulation of the carbon is un- 
necessary, since the rate of burning of the carbon is 
very trifling (1 em. of earbon in about 300 hours of 
burning), and the carbon. by its burning, shapes itself 
into the proper form. Once set up. the lamp сап burn 
for hours without the slightest attention. The filling- 
up. every 8 or 10 hours, with a few litres of water, is 
the only thing necessary for continued service. On 
the other hand the. difficulties of keeping steady the 
Duddell are, as used by Poulsen, in hydrogen with a 
magnetic field, are well known. | 

The compound lamp described above is inserted in 
an oscillation cireuit which is coupled with the antenna. 
and a microphone is arranged in parallel with the 
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THE DRIVING OF A FLOUR MILL 
By W. O. Horsnaill 


COMPLETE modern equipment for the manu- 

facture of flour, from the reception of wheat 
to the dispatch of the finished product, provides an 
object-lesson in both mechanical and electrical trans- 
mission of power. 

The mill proper which actually makes the flour and 
other products from the cleaned wheat embodies a 
collection of interdependent machinery which is run 
continuously night and day throughout the week. 
Only four types of machine are used in the main 
grinding process, & number of machines of each type 
being arranged in rows along the various floors. The 
conditions here are more favourable to mechanical 
transmission than in some other portions of the plant 
unless electric current can be purchased at a very low 
rate from a supply company. Even if this course 
were possible, there may be cases where mechanical 
transmission from one motor would be preferable to 
the plan of separately driving each line shaft or indi- 
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vidual machine. The conditions obtaining in every 
case will to some extent govern this question of driv- 
ing from one motor as opposed to the provision of a 
separate machine for each line shaft. The latter 
course involves a greater outlay, and with the favour- 
able arrangements made for driving in the mill de- 
seribed below, it was considered that no appreciable 
economy would result. 

In old undertakings, however, which have been ex- 
tended from time to time, the mechanical transmis- 
sions are often very inefhcient, and where electric 
driving has been introduced, the gain in economy by 
motoring each line shaft has more than counter- 
balanced the increased capital charges. In the wheat- 
cleaning department, again, much of the machinery 
is continually running, and, as will be shown below, 
the null line shafts can be extended for the purpose 
of operating the wheat-cleaning plant. 

On the other hand, the conditions obtaining in the 
recelving-house and elevator are altogether different 
to those described above for the other two departments. 


The ship elevator and the gear for adjusting it is 
usually mounted in a tower on the quay or dock side. 
together with a stationary elevator for raising the 
wheat into the receiving-house. In the latter the 
machinery consists of elevators and conveyors, for 
raising and distributing the wheat amongst the silos. 
and for drawing it from them for elevation into the 
storage bins in the cleaning-house. All this machinery 
is running intermittently, moreover, the elevator and 
silos are generally housed in separate buildings apart 
from the rest of the plant. Under these conditions. 
а strong case exists for electric transmission which is 
now generally resorted to for new undertakings of 
this description. 

The East Anglia Flour Mills recently erected at 
Felixstowe Dock for Messrs. E. Marriage & Son oi 
Colchester entirely bear out the above contentions as 
regards the methods of driving. The whole under- 
taking, exclusive of the offices, is contained in four 
buildings: (1) the elevator tower; (2) the receiving- 
house and silos; (3) the wheat-cleaning department. 
mill, and warehouse; (4) the power-house. The mill 
and warehouse are separated from the wheat-cleaning 
department by a rope race passing completely across 
the building, one end of the race being open to the 
adjoining power-house. 

The main rope transmissions are shown in Fig. 1. 


It will be noted that the three line shafts 
driving the rolls, which require more power 
than the other machinery, аге driven direci 


from the engine flywheel. One of these shafts crosses 
the belt race and extends into the wheat-cleaning de- 
partment. Farther up the race is a countershaft, one 
end of which extends through the mill. Pulleys on 
this shaft drive two further line shafts for the mil! 
and two shafts which extend in both directions fcr 
driving both wheat-cleaning and milling machinery. It 
will be gathered from Fig. 1 and the above particulars 
that the five line shafts whieh take the most power 
are driven direct from the engine flvwheel, six smaller 
shafts being driven through the medium of one counter 
shaft. 

For the machinery in the receiving-house and 
elevator tower, however, electric driving is the onlx 
solution, and three dvnamos for supplying power and 
lighting current are installed in the engine-room. Twe 
of these machines are belt-driven from в countershaft 
which is operated by ropes from the main engine tly- 
wheel. This countershaft is situated in the basemen: 
of the power-house, and fast and loose pulleys with 
striking gear are fitted to each dynamo. The thin: 
generator is direct coupled to a Browett-Lindley high 
speed compound steam engine, this set forming + 
standby plant for lighting the premises and running 
the ship discharging machinery when the main engin 
is shut down. All three dynaimos generate current at 
a pressure of 220 volts. A handsome marble switch. 
board is erected in one corner of the engine-room con- 
sisting of three generator panels and one circuit panel. 
The dynamo panels are each provided with a switch 
and fuse on the negative pole, a switch to the equaliser 
bar. a circuit breaker on the positive with overload 
and reverse current attachment, a field rheostat. and 
the usual measuring instruments. The circuit panel is 
fitted with separate switches and fuses on each pole 
for eight circuits, seven of which аге required for 
lighting the mill and wheat-cleaning department. 
whilst the eighth controls the supply to the elevater 
tower and receiving-house. Fig. 2 is a general view 
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showing the dynamos and switchboard, the latter being 
given by itself in Fig. 3. 
Current is conveyed to the receiving-house by bare 
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overhead aluminium cables, which terminate in the 
usual distributing board. The wiring and cables inside 
the buildings are protected by wood casing and trough- 
ing throughout. 

Four motors have been installed for handling and 
cleaning the wheat, namely, one for the ship elevator, 
another for driving the screening plant, a third for 
the main elevator, the duty of the remaining motor 
being to operate the band conveyors at the bottoms 
of the silos. The electric power equipment further 
includes a motor and switchgear for a passenger lift in 
the receiving-house. The motor is capable of develop- 
ing 5 h.p. at 500 revs. and drives the winding drums 
by a single worm gear. The fields are compound 
wound, and a special controller with the usual hand- 
cord attachment is provided. The hand rope operates 
the reversing switch whilst the circuit is broken, and 
then switches current on to a solenoid switch, which 
makes or breaks the main circuit instantaneously, a 
second solenoid cutting out the starting resistance, 
which, however, is automatically re-inse erted should 
current be switched off. Fig. 4 shows a representative 
viaw of a motor and starter which requires no explana- 
tion. 

The whole of the premises are lit electrically, some 
250 incandescent lamps being installed, many of which 
are of special design for examining the interior of 
purifiers and other machines. 


Fic. 3.—Matn SWITCHBOARD. 
Power is provided by a ''Paxman-Lentz ° hori- 
zontal tandem compound engine built by Messrs. 
Davey, Paxman & Co., Ltd., of Colchester, This 
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engine is fitted with '' Lentz’’ positive drop-valve 
gear, and a special type of metallic packing consist- 
ing of cast iron rings. Vacuum is produced by a 
surface condenser, and the water from the hot well 
is forced through a filter and economiser back to the 
boiler. The feed-pump is driven from an eccentric 
on the erank-shaft, the air-pump is operated by the 
tail rod, the circulating pumps being rope driven off 
the main countershaft in the rope race, hence no 


auxiliaries are worked by small inefficient steam 
cylinders excepting a standby feed-pump, which is 
only used when the main engine is stopped. Steam 


is provided by two Lancashire boilers, either of which 
is capable of dealing with the maximum load. Super- 
heaters are fitted to each bciler and an economiser is 
provided in the main flue, the boiler-house equipment 
being completed by а water-softener to treat the 
" make ир” feed. The steam pipes are not dupli- 
eated, but an auxiliary pipe is led from each boiler 
into a small main for supplying the fire pump, the 
standby engine, and for other purposes. 

Coal may be delivered by water or rail; in the latter 
ease the trueks are shunted into a siding outside the 
power-house, and the coal is dumped on to the stoking 
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Fic. 4.—Moror ron BELT-DRIVING, SHOWING STARTER. 


floor as required. Great pains have been taken by 
the designers to promote cleanliness, and with this 
end in view the boiler settings are faced with glazed 
bricks, the walls of the engine-room being lined with 
similar material up to a height of about 5 ft. 

The engine-room is situated on the first floor of the 
power-house, the foundations passing down through 
the ground floor. This design admits of a light space 
under the engine-room for piping auxiliaries, &c., 
instead of the customary dark basement. 

The above milling, wheat-cleaning, and wheat- 
handling plants have been schemed out and con 
structed by Messrs Henry Simon, Ltd., of Man- 


chester, who also devised and erected the major 
portion of the mechanical transmission gear. Messrs. 


Davey, Paxman & Co., Ltd., of Colchester, have been 
responsible for the power generating plant, and, with 
exception of the dynamos, the electrical arrangements 
have been carried out by Messrs. Christy Bros. & Co., 
Ltd., of Chelmsford. I am much indebted to Messrs. 
E. Marriage & Son for allowing me to publish parti- 
eulars of their new mill, and to the above-mentioned 
contractors, who have given me assistance in pre- 
paring this article, 
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. AN ELECTRIC LIFT FOR MOTOR CARS 


NOVEL form of electric lift, supplied by Messrs. Tracey & 
S asia of Castle Street, City Hoad, is to be seen at the 
new Motor Training School, Heddon Street, Regent’s Street, 
W. This lift consists of a platform, which is used to convey 
motor cars from the ground floor to the basement. The plat. 
form is suspended from each of its four corners in the manner 
shown in Fig. 1 by special steel wire ropes, which are all driven 
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from one main shaft. These ropes have a breaking strain of 
8, tons each. The motor is of the direct-current reversing 
shunt-wound type, rated at 5 b.h.p., and is provided with a 
vorm reducing gear with a 60— 1 ratio. "There is also a further 
4—1 reduction in the winding gear. The motor is entirely 
controlled from the top floor, and is started by a two-way 
switch for the up and down 3ourneys. The platform itself 
actuates limit switches, which in turn actuate a cut-out switch 
and solenoid, so that when the bottom limit switch is opened 
bv contact with the platform the current is automatically cut 
off and on the up journey the process is reversed. The switch 
panel contains a main switch and throw-over switch, and a 
dashpot and solenoid, to work the starter. "There are three in- 
candescent lamps in series with the solenoid to prevent undue 
heating of the coils. The main feature of the lift is the 
extreme cheapness with which it can be worked, as with a car 
weighing a ton on, the up and down iourney can be made for 
0`084. with the current at 14. per unit. The whole lift was de- 
signed to compete with hydraulic power, both as to the cost 
of running and cheapness of manufacture. The action of the 


lift, owing to the great reduction of speed, is slow, and it 


comes to rest both at the top and bottom very quietly and 
without iar. The motor cars can be driven in from the street 
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Fic. 2.—Lirr CONTROLLER AT MOTOR SCHOOL. 
straight on to the platform, and gently lowered into the basement 
where they are stored. The lift is the first of its type to be 
constructed. The lift platform with a motor car on it, and 
method of suspension, are shown in Fig. 1. The switch panel 
is shown in Fig. 2, with the cover off. When the cover is on 
the only part of the switchgear which is capable of being 
touched is the starting-handle of the two-way throw-over switch, 
thus ensuring absolute safety to the employees, 


electric 
Cowans, Sheldon & Co., of Carlisle. These cranes, 
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A FOG LOAD CURVE 


E have received from Mr. 5. E. Fedden, General 
Manager and Engineer to the Shetfield Corpora- 
tion Electric Supply Department, the curve reproduced 
in the accompanying figure, which is a copy of the 
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maximum load chart for Monday of last week, when 
there was an abnormal fog in Sheffield during part of 
the day. We understand that the fog in question was 
not specially black in character, but was sufficiently 
evenly distributed over the whole city to call for light- 
ing in all districts simultaneously. It is interesting 
as showing that even out of London, which has the 
reputation of holding the record for fogs, the day load 
during a fog may practically equal the evening light 
ing peak. 


NEW 4-TON ELECTRIC TRAVELLING CRANES 
AT THE CLYDEBANK DOCK 


HE Clyde Trustees will shortly introduce into 
working at their new dock at Clydebank, two 4-ton 


MED ” : EXE й — 


Lecta lop ger 7g 


— ———— 


Fic. 1.—GENERAL VIEW or CRANES. 


travelling cranes, constructed by Messrs. 
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illustrated in the accompanying drawing and photo- 
graph. are fitted with lifting. slewing, derricking, and 
travelling motions, and they have the following lead- 
ing overall dimensions:—Maximum radius, 45 ft.: 
minimum radius, 20 ft.: height from level rail to jib 
pulley, 60 ft.: centres of rails, 14 ft.: height of 
carriage, J8 ft. ' The speeds are:-—Lifting, 4 tons at 
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is mounted on four cast steel rail wheels, two of which 
are driven from the motor. Each motion is operated 
by a separate electric motor of the totally enclosed, 
series wound type, capable of developing the following 
powers :—Lifting, 50 B. H.P. at 380 r.p.m.  Slewing, 
10 B.H.P. at 600 r.p.m. Derrieking, 10 B.H.P. at 
600 r.p.m. Travelling, 10 B.H.P. at 600 r.p.m. 


HOISTING - 
LIMIT SWITCH 


RANGE OF LIFT 20 FEET HOOK 
TO DESCEND 30 FEET BELOW QUAY LEVEL 


Feet 
15 
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slewing, 4 tons at 300 ft. per 
minute: derrcking. full range in one and a half 
minutes, and travelling, 25 ft. per minute. The jib, 
which has been made of lattice type. is, along with the 
suverstructure and carriage frames, composed entirely 
of steel plates and sections. The superstructure is 
centred by a large steel pin, and revolves on à ring of 
forged steel rollers, which are carried between. the 
turned steel double pathway. The whole of the gear- 
img is of steel. and. with the exception of the slewing 
rack and pinion, has machine cut teeth. The carnage 


120 ft. per minute: 


The motors are provided with controllers of the 
tramway type, and. along with the remainder of the 
electrical equipment, been supplied by the Electric 
Construction Со. (Limited), Wolverhampton. — The 
electrical gear and machinery is enclosed in a steel 
framed and plated house. 


“Tube” Air Purification in Paris.— According to the Daily 
Erpress, experiments are being carried out in Paris with the 
object of purifying the air in the Paris underground railway by 
means of ozone. 
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CORRESPONDENCE 
LARGE GAS ENGINES. 
To the Editor of ELECTRICAL ENGINEERING. 


Sır —As Mr. Fox, in his letter criticising my state- 
inents showing the comparative capital and running 
costs of steam turbines and gas engines, does not give 
any figures indicating his own views, it is somewhat 
ditticult to deal with so general a criticism as he 
makes. . If, however, Mr. Fox will prepare and submit 
a counter statement based upon actual experience I 
shall be glad to submit a more detailed statement 
showing upon what foundation each item of my esti- 
inate is bused. We should then each be in a better 
position to criticise the other, and those of your readers 
who are interested in the subject would be able to 
form their own conclusions as to what extent either of 
us had exaggerated. | 

Mr. Fox apparently considers that I have over-esti- 
mated the capital cost of & 16,000 kw. steam plant. 
I ean only say that all the figures I have before me 
giving the cost of actual steam turbine installations 
that have been carried out are appreciably higher 
than those given in my estimate. 

Mr. Highfield, in his recent paper before the Insti- 
tution of Electrical Engineers, estimates the total 
cost of a 14,000 kw. installation at £201,130, or £14°4 
per kw., whereas the estimate Mr. Fox criticises as 
. being too high includes only £210,262 for a 16,000 
kw. installation, or £13°1 per kw. Му own view is, 
that I have under-estimated the cost of the steam 
plant and over-estimated that of the gas plant. 

The proper allowance to make for depreciation is 
a matter upon which there exists a very great differ- 
ence of opinion. Actual experience with large gas 
engines has extended for nearly, if not quite, as long 
a period as that of large steam turbines, and there 
appears to be nothing to indicate that it will be neces- 
sary to allow a higher rate of depreciation for gas 
engines than for steam turbines. It will probably be 
found that the life of steam turbine generators, run- 
ning at very high speeds, will be considerably shorter 
than that of slow speed gas engines. An 
allowance of 10 per cent. for interest and deprecia- 
tion on generating plant, buildings, boilers, &e.. is a 
very usual figure to include in estimates, though the 
actual amount set aside in practice is generally very 
much less. 

Mr. Fox’s reference to gas engine installations that 
have not been altogether successful up to the present 
time reminds one of the adverse reports re steam 
turbines that were so freely circulated a few vears 
ago. Ах recently as the year 1900, when contemplat- 
ing some extensions at Hastings, I discussed with 
several other engineers the question of the advisa- 
bility of using steam turbines, but found that the 
general opinion at that time was that they were not 
reliable, and were most extravagant as regards steam 
consumption. The Manchester Square installation. 
where the turbines exhausted to atmosphere, was 
more freely quoted then than Johannesburg at the 
present time. I remember that one engineer, who 
has since beeome one of the largest users and strong- 
est advecates of steam turbines, then told me that 
nothing would induce him to use them. Не jocularly 
remarked that it was commonly reported that at one 
installation a turbine was carried into the station Бу 
means of a 20-ton erane, and was carried out a few 
weeks later in bucketfuls. As, however, these ad- 
verse reports were all based upon rumour, I deter- 
mined, before coming to a decision, to inspect the 
few turbine installations running in the country. 
which, at that time, eould have been counted on the 
fingers of one haud. The actual facts obtained from 
these installations. were so entirely contrary to the 


all-round: 


alarming reports then in circulation that I had no 
hesitation in placing an order for a 500 kw. turbo- 
alternator, the performance cf which, I may add, 
fully justified all the maker's guarantees. 

May I suggest that engineers interested in the 
question should themselves visit some of the large 
gas engine installations in this country and abroad, 
many of which have been running for years, not only 
on blast furnace and coke oven gas, but on by-preduct 
recovery producer gas. I venture to prophesy that 
they will obtain information, both as to reliability and 
low working costs that will surprise them. 

Yours faithfully, 
LEONARD ANDREWS. 

4 Queen Victoria Street, 

Nov. 5th, 1907. 


To the Editor of ELECTRICAL ENGINEERING. 


Srr,—Thanks to the courtesy of the Key Engineer- 
ing Co., under the guidance of Mr. Leonard Andrews, 
I was afforded an opportunity of inspecting the engines 
of Messrs. Ehrhardt & Sehmer, to which he refers in 
his figures shown in your issue of the 24th. 

My experience lies more particularly with recipro- 
cating steam engines and steam turbines, and шу 
interests are rather with the public supply of elec- 
trical energy cn eomparatively small load factors, than 
with the alinost ideal running conditions under which 
Mr. Andrews appears to secure his best results. 

I would suggest some modification in the figures put 
forward by him for capital cost and running expenses 
of steam turbine plant. "Taking the case of the 16.000 
kw. plant, the eost of this, at the present time in 
England. would. I consider, be more nearly repre- 
sented by £60,000 for engines and generators. and 
£56.000 for boilers and accessories, reducing Mr. 
Andrews' estimated total of £210,262 to £146.212. or 
from £13'1 per kilowatt, to £9°1 per kilowatt, as agains? 
£188 per kilowatt given for gas engines. 

With reference to running expenses on a load factor 
of 15 per cent., annual output 21.000.000 kilowatt- 
hours, I would suggest the following alterations to the 
comparison given. 

Steam turbine. Gas engine. 


с ——— . —-—-—-— 


и —M 
Mr. Sug- Mr. 


ош. 
Andrews. gested. Andrews. gested. 
Fuel Fue Se "ar. £16,500 £16,500 £8,750 ABS. 
3:0 lb. per kw. 
at lOs. per ton 
= 19d. per unit. 
Labour ... 8 £4,800 3.000 6,000 10 (чю 
055d. per unit. 
Repairs ... ; £4,700 4,000 3,600 6.60 
"0544. per unit. 
Oil, waste stores .. £ERO 580 1, 200 3.000 
‘006d. per unit. 
10 per cent. on capi- 
tal for interest 
and sinking fund 
or reserve... £21,026 14,621 30,008 30.01 
Total £47,606 £38,701 £49,648 £i as 
Cost per unit — ... 544. 442d. ‘Эта. 6t d. 


This shows a considerably better ease on the 15 per 
cent. load faetor for the steam turbine as against 
engine, | 

I may вау, with referenee to the above figures, tha: 
the allowanee for oil, waste and stores, is. I believe. 
much too high. On a turbine plant with two 1500 kw. 
machines, running under somewhat similar conditions. 
it does not exceed £50 or £60 per annum, whilst, judg- 
ing from my personal observations of the gas engines 
running, and experience of large reciprocating steam 
engines, I feel that Mr. Andrews’ items for oil, repairs 
and labour, would, in practice, need to be considerably 
increased. The further consideration, that it is not 
possible to greatly overload а gas engine. and un- 
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?<:OnoOmical to much underload it, seems to restrict the 
*p kiere of usefulness of these machines to those cases 
cC tiere the load can be, to a considerable extent, modi- 
Mech to suit the generating plant. The suggestion put 
torvvard that a combination of gas engine and steam 
turbine may advantageously be used in electricity 
supply works, is, I consider, a valuable one, and I hope 
that anyone who may have worked upon this principle 
wvaüll contribute their experience to your columns. It 
iss, Of course, an extension of the practice of some of 
the earlier stations, where the then comparatively ex- 

pensive condensing engines were used on the steady 

load, and the cheaper non-condensing plant kept to 

deal with the peaks. 

Yours faithfully, 
S. E. FEDDEN. 
Shefteld, . 
Nov. Ath, 1907. 
чә 
DRY CELLS FOR TESTING MAINS. 
To the Editor of ELECTRICAL ENGINEERING. 


SiR,— There is doubtless a cause for the brief life 
ot the batteries of dry cells used for testing insulation 
vesistance, and there is probably a remedy. My ex- 
perience has been that a thoroughly competent elec- 
trician can keep a good battery in working order—at 
least for some months—but it makes far too great 
demands on his time. The same objection applies to 
batteries of secondary cells, except when the makers 
give a maintenance contract. Even in this case, how- 
ever, they have a habit of breaking down just before 
an important test. Personally, I have found for every- 
day testing nothing to surpass ohnuneter and generator 

testing sets. If insulation tests are carried out in 
accordanee with the rules of the Institution, several 
100-volt testing batteries will be required, and I am 
quite certain that anyone who has had experience of 
testing with batteries, and with hand-driven generators 
—like those of the ''megger'' type, described on 
p. 677 of your last issue—would unhesitatingly always 
choose tle latter. MEM 
Yours faithfully, 
ALEXANDER RUSSELL. 
Faraday House. 
Oct. 31st, 1901. 


To the Editor of ELECTRICAL ENGINEERING. 

SIR.—The letter signed ‘‘ Manager’’ in last week's 
issue raises the question of the value of so-called 
“dry cells’ for the purposes mentioned. 

A far nicer battery, which I have in use myself, 
answers exactly to the description contained in the 
editerial note. It consists of a case of secondary, 
described as ` dry’ cells, for 100 volts, and has been 
in use for about six years. although it was returned 
to the makers once for repairs at a not very great cost. 

With reasonable handling and careful periodical 
» charging, for which a current not exceeding *1 ampere 
is recommended, this battery is quite satisfactory. 
| Dry cells, as a rule, savour too much of the ‘‘patent 
2 medicine in tabloid form ” to be of any practical value 

to the engineer. Like other tabloids they lose their 
virtue after use. 
TEGINALD W. Кілт. 
x: Wimbledon. 
Nov. 4th, 1007. 


a To the Editor of ELECTRICAL ENGINEERING. 

ТЕ SIR, —heferring to ** Manager's ” letter in vour issue 
TA ot October 31st, there is no difficulty at all in supply- 
tate ing a suitable 100-volt portable storage battery as a 
ip | substitute for the set of dry cells. and if “ Manager ” 
" will communicate with us, we shall be pleased to quote 


16 wired on a three-wire system. 


and give him full particulars. The advantages gained 
in using storage cells are well worth the increased 
prime cost. and if your correspondent will give them a 
trial. we have no doubt he will be more than satisfied. 
Yours faithfully, 
Harr Асссмгіаток Co., LTD. 


Stratford, London, E.. 
Nov. 4th, 1907. 


OPENING OF THE NEW BELFAST TECHNICAL 
INSTITUTE 


HE new Municipal Technical Institute was opened at 

Belfast on Wednesday by the Earl of Aberdeen, Viceroy 
of Ireland. The building, which is of five floors, has cost 
about £100,000, and is erected upon a site some 240 ft. by 
205 ft. in the grounds of the Royal Academical Institution. 
Some idea of the scope of the operations of the Institute may 
be obtained from the statement that the permanent staff numbers 
73 persons, with an additional occasional teaching staff of 107. 
А sum of 240.С00 has been set aside for the equipment of the 
different departments. A description of part of the equipment 
is given in the Belfast News Letter. ` 

The Mechanical Engineering Department occupies part of two 
tloors and covers an area of 13,000 sq. ft., including two drawing 
offices, two lecture rooms, a mechanical laboratory, and a 
photo printing room, in addition to the boiler-house engineering 
laboratory and workshops. The Mechanical Engineering Labora- 
tory consists of two bays, each 114 ft. bv 21 ft., spanned by. 
two ton travelling cranes, and provided with a double floor. so 
that all shafting and pipes can be placed in the intervening 
space. The equipment includes a 10.000 gallon hydraulic tank, 
a 20 h.p. National gas engine, and smaller oi] and petrol 
engines. The testing machines comprise a 70-ton American 
multiple-lever testing machine for tension compression. bending, 
and shearing, and a Swedish hardness testing machine of the 
ball type. A special alternating stress machine, designed by 
Dr Smith (Professor of Mechanical Engineering). and made bv 
Messrs. Combe, Barbour, has also been put down. The work- 
shops contain a very complete equipment of machine tools 
diiven by three motors of 17, 10. and 5 h.p. respectively. The 
boiler plant comprises a Lancashire boiler and a marine boiler, 
each with an evaporative capacity of 5.000 Ib. per hour. a 
Sugden superheater is fitted to the Lancashire boiler. and the 
marine boiler is provided with an internal feed heater of 
Hamilton & M’Master. A Clayvross economiser has been in- 
stalled, and induced draught is produced by a Musgrave elec- 
trically-driven fan, 

The Physics and Electrical Engineering Department comprises 
two rooms on the ground floor for machinery. and ten rooms on 
the south corridor, of the top toor. The electric machinery 
room is 02 ft. long by 26 ft. wide. and adjoins the room con- 
taining the main switchboard. The Physics Laboratory is 
47 ft. by 27 ft.. not including a separate photometry room. The 
elementary electrical laboratory is a large room. 45 ft. by 27 ft., 
with accommodation for over 40 students. and an extensive 
equipment of apparatus necessary for carrying on experiments 
on the theory and simple effects of magnetism and electricity. 
Owing to the fact that the elementary classes are large, the 
equipment in this room is extensively duplicated. 

The more delicate apparatus is placed in the advanced elec- 
trical laboratory. Next in order comes the preparation room. 
which is fitted with cases for the storage of miscellaneous 
apparatus, and m which apparatus and instruments are repaired 
and new apparatus constructed. The elementary lecture. room. 
38 ft. by 28 ft.. has seating accommodation for 160 students. 
The lecture table is of special design, with gas. water, and 
electric supply, both direct current and атпайт, The electric 
testing room 1s set apart for experimental work bv engineering 
students on alternating and direct-curvent commercial apparatus, 
The wiring room is devoted to practical work in running and 
Jointing cables and conduits, wiring of fittings. and other work 
of a like description. 

The installation of electric Hehting and power was carried 
out bv Messrs. Wm. Coates & Sens, Ltd.. of Belfast and Dublin, 
to the specifications сЁ Professor Stanley, who was the con- 
sulting engineer. Current is taken. from the mains of the 
Corporation electricity department at 440 valts, and the building 
A balance set is employed. 
The main switchboard is about 20 ft. long. and contains ten 
marble panels. The Institute is а very svmimetrical building of 
five Hoors, and, for the purpose of lighting. each floor is divided 
in half at the main staircase, the northern half being supplied 
from the positive side. and the southern halt from the negative 
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side of the three-wire supply system. so as to obtain a balance 
of the load on each side, the central area being dealt with 
separately. As each ot the main departments in the Institute 
occupies approximately cne-halt of the floor on which it is 
situated, this system of supply practically means that the 
lighting feeders are identified with the ditferent departments. 
The class-room lighting is mainly carried out in. plain. brass 
three-light fittings, with small opal shades: large laboratories 
and drawing rooms are lighted by inverted enclosed are lamps; 
corridors and small rooms by single pendants, while the lighting 
of the are department 15 of a special nature suitable to its 
requirements Blackboards and lecture tables are specially 
illuminated by *''linolite," and in the chemical laboratory the 
benches are fitted with two-light standards of gun-metal with 
recessed switches in the bases of the standards-—specially made 


by Messrs. Coates & Sons for this contract. The whole installa- 
tion consists of an equivalent of 1,820 lamps ої 16 candle power, 
14 Jamps of 200 candle power, 80 arc lamps, six projectors, and 
20 motors. The system of recording time in the Institute is 
by electrically controlled clock dials worked by a master clock. 
One hundred and twenty dials are installed, and these are 
automatically worked through three relays from batteries. 
There is also an intercommunication system of telephones in- 
stalled, by which each department can communicate with every 
other department, and with the responsible officials in. the 
Institute. 

Other departments are devoted to the building and fax- 
spinning trades, and there are departments ot pure and applied 
chemistry and commerce, and a school of art. and classes ате 
also held in a number of other techmeal subjects, 


ELECTRICAL SCIENCE 


British and American 


Uses of Vartahle Mutual TInductanees,—Before the Physical 
Society, at their meeting of the 25th ult., A. Campbell, of the 
National Physical Laboratory, read a paper showing how small 
self-inductances of the order 1 to 200 microhenries can be very 
accurately measured by the use of variable standards of mutual 
inductance. For several reasons mutual inductance standards 
are better than standards of self-inductance. In the first place, 
it is known that the absolute values of mutual inductance can 
be calculated from the geometrical dimensions more accurately ; 
next. by keeping the two circuits of a mutual inductance well 
apart, the eftects of varied distribution of current in the rection 
of the wire are greatly reduced; again, the effects of distributed 
capacity are probably less in mutual than in self-inductances. 
Further, when the mutual inductance is of the variable type. it 
can always be designed so as to vary from positive values 
through zero to negative; in a variable self-inductance it is 
not possible to reach even the zero value. Тһе form of 
standard variable mutual inductance recommended. by the 
author possesses a very extended scale, which is also very open 
at the low values. It consists of two equal circular coaxial 
coils fixed at a distance apart about equal (apparently) to their 
diameter. ‘Together they constitute what may be called. the 
primary part of the mutual inductance. The secondary consists 
likewise of two coils, both smaller than the primary coils; one 
of them is fixed coaxially inside one of the primary coils; 
the other can be rotated about an eccentric axis so as to move 
in а plane parallel to and half-way between the two fixed 
primary coils. This moveable coil carries a pointer. that moves 
over a scale graduated. (о read. mutual inductance. The 
standard thus constructed can be used with any of the known 
methods for measuring self-inductances and capacities in. terms 
of known mutual inductance: but the author, m the body of 
the paper, describes a number of possible modifications of the 
well-known methods, 

Magnetic Oxscillators ax Radiators.—At the same meeting of 
the Physical Society, Prof. J. A. Fleming read a paper on 
the radiation from nearly closed. oscillatory circuits. Circuits 
consisting of a metallic circuit completed by a condenser whose 
plat s »re very near together, exert. external effects mostly by 
the influence of the currents flowing in the metallic circuit, 
and differ greatly. therefore, from "open" oscillators, whore 
exte nol effects are. Cetermined mostly bv the avpearance and 
disappearance of the static charges on the free ends of the 
oscillator. Such а closed or nearly closed circuit. is called a 
magnetic oscillator. The experiments described in. the paper 
had for their object the investigation of the distance effects 
of such magnetic oscillators, and were especially directed. to 
finding whether the whole of the action of one closed circuit 
on another was in part due to true radiation or, rather, wholly 
due to the ordinary Faradaic induction. Two pairs of square 
circuits were employed. One pair had sides 8 ft. long with 
five turns of wire; the other pair had sides 2 ft. long with 
eight turns of wire. In one square of a pair, undamped oscilla- 
tions were set up by means of a 400-volt Poulsen arc; the 
other rquare was placed at a distance, and the currents pro- 
duced in it were measured by an oscillation. valve and galvano- 
meter, The current in the sending square had a R.M.5. 
value of about 4 amperes, and the frequency was of the 
order 209.C00 per second. The distance between the two coils 
was on the average 109 ft. at most. which is small compared 
with the wave-length, namely. a mìle. Each square coil was 
tried in three possible positions : perpendicular to the hne join- 
ing the coils. or horizontal and containing that line, or vertical 
and containing that line. The position of maximum effect at 
the receiver was that in which both coils were in. the same 
horizontal plane; the position of minimum effect was that in 
which the plane of the sender was horizontal and the plane of 
the receiver. perpendicular to the ioming line of the coils. It 
was very noticeable that much larger effects than might be 
expected were obtained in these relative positions of zero mutual 
inductance between sender and receiver. where one of the coils 


was parallel to the earth's surface. In fact. the presence of the - 


earth affects matters considerably. Experiments in winch the 
heights of the centres of both coils (face to face; vaiied. iroin 
5 ft. to 11 ft. show a distinct maximum in the received current 
as the distance increases, probably due partiy to change in 


. distance from the earth causing changes in period and in energy 


radiated. Another series of experiments, on the effect of vary- 
ing the distance between the coils from 20 to 150 ft.. show 
that the current in the receiver dimimishes aceerding to distance 
rather more slowly than the inverse cube law. On the whole, 
the conclusions drawn are: first, that the effects observed 
between the os uUlatorv circuit used are in main due 
to electromagnetic induction, and not to true radiation; 
second. that the best position. for the coils is horizontal. and 
near to tlie earth's surface; third, that increase of area of the 
coils is especially advantageous, and that therefore the best 
coils are single turns of large area. Certain brief. experimenta 
in which sparks were used for exciting the oscillations showed 
some superiority of the spark over the arc method. The author 
thinks that the rapid rate of decay of receiver current with 
distance will prevent the magnetic oscillator method from ever 
rivalling the electric or open oscillator method at present. in 
vogue, 

Corpuscular Rays due to Röntgen  Rays.--In the October 
number of the American Journal of Science, C. D. Cooksey 
gives ап acecunt of a lengthy research en. the streams of 
corpuscles that are found leaving the surface of any metal 
while it is undergoing bombardment by Rontgen rays. These 
corpuscular rays must not be confused with the "secondary 
Röntgen rays” that a metal vields when submitted to. bom- 
bardment by ordinary Rontgen rays; they are different though 
concomitant phenomena, with very different laws. In the pre- 
sent investigation the corpuscular rays were measured. by the 
ionisation they produce. They are very easily absorbable. how- 
ever, so it was necessary to let the metal under examination 
form one end of the ionisation chamber, and to let the primary 
beam of Rontgen rays pass through the ionisation chamber and 
fall on the metal. Then all the corpuscles coming from the 
metal would pass into the romsation chamber, producing ions in 
the air. The large direct ionising action of the primary beam 
must be eliminated, of course. This was done by having two 
evlinders side by side traversed simultaneously by the 1avs, 
one cvlinder being at 400 volts. the other earthed. The in- 
sulated conductor. to which the electroscope was connected 
consists principally of two rings, one in each chamber. The 
leak current in one chamber through the iomsed gas is towards 
the insulated. cenductor, im the other chamber ts trem it? 
and thus by aid of a moveable diaphragm over one of tne 
chamber-ends, the ionising effect of the direct. beim van be 
made zero at the electruscope. Then, by putting the metal 
under examination into position at the end of one of the 
chambers, the icnisation its presence causes cap be measured. 
Of course. the ionising effect of the secondary Rentgen radia- 
tion is, so far. conjoined to that of the corpuscular radiation, 
and to eliminate this effect a series of preliminary measure- 
ments were made on the absorption of the mixed ravs bw thin 
sheets of aluminium. The results reached by the author shew, 
in the first place. that the more penetrating primary гау pro- 
duce more penetrating corpuecular rays. For ravs of ureat 
penetration the corpuscular ravs from all metals possess nearly 
equal penetrating power; for ravs of small penetrating power 
the corpuscular rays from different metals have penetrating 
powers differing considerably. Hard primary ravs produce very 
homogeneous corpuscular rays. In all the metals tested. with 
the exception of silver, the ratio of the number of corpuscles 
produced in the metal to the number produced in lead for eanal 
absorptions of the primary rays was greater for metals of greater 
density. 


Continental 


Spark Potentials.---The results of Roentgen, Precht, Tamm, 
Evers, Warburg, and others with respect to spark potentials 
are greatly at variance, often differing by 1.000. volts. P. 
Pringsheim, in No. 11 of the Amnalen der Physik. points out 
that results equally variable can be obtained- with one and the 
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same apparatus. They apparently depend upon a number of 
imperfectly known conditions. One of these conditions is, no 
«doubt. the temperature of the spark gap and terminals, and 
this the author subjects to a careful scrutiny, using a gold 
cylinder and a platinum point charged to a positive or nega- 
tive potential. The whole spark gap and leads could be heated 
by an electric oven. The author found that negative minimum 
potential is inconstant when the point is new, but soon acquires 
a constant value, which returns on returning to the original 
conditions of temperature, illumination, &c. Py heating to a 
red heat under constant density, the negative minimum potential 
is reduced to an amount which suffers no further retention on 
heating further. The positive spark potential is only slightly 
affected by heat. The current density increases rapidly оп 
heating the negative point above 5009 C. The phenomena are 
qualitatively the same in air and nitrogen. 

Aluminium Carhide,—Moissan succeeded in preparing а car- 
bide of alununium in the electric furnace, and found that when 
immersed in water, it gave off methane or marsh-gas, CH,, 
instead of acetylene C,H.. as in the case of calcium carbide. 
The immense amount of heat given off in this reaction has 
induced С. Matignon to try and obtain this carbide without 
the electric furnace. Several methods of doing this are de- 
seribed by him in the Comptes Rendus for October 21st. The 
reaction is represented by the thermal formula : 


C+ Al, = CAL, +245 cal. 


Mix 24 parts calcined lampblack with 70 of pow2ered aluminium, 


and heat for 20 minutes in a Perrot furnace. The carbide is 
then obtained in the shape of an olive-green crystallised mass, 
containing the excess of aluminium in the form of bright 
globules, which easily dissolve away in cold potassium hydrate. 
Treated with Water, the pure carbide gives off pure methane. 
Instead of a Perrot furnace, an oxy-acetvlene. burner тау be 
used. Or the aluminium may be heated to 2259 C. with carbon 
tetrachloride. 

Electrons within Afoms.—In the Comptes Rendus for October 
21st, H. Pellat discusses the electron theory of spectrum lines. 
If every line in a spectrum is due to an electron revolving 
about an atom, it would seem to follow that 1n some elements. 
such as iron, the number of electrons attached to each atom 
must be enormous. But this assumes not only that each spe- 
trum line is continuous in itself, but that each electron revol es 
free from the intluence of neighbouring electrons, which is pretty 
certainly not the case. The spectrum lines might conceivably 
represent successive revolutions of the same electron changing 
its period in such rapid succession that each line appears to 
us permanent. If there are several possible periods of revolu- 
tion, each sharply defined, we might get а spectrum compo: d 
of a number of lines, but due to a comparatively small number 
of electrons. But the author devotes special attention to bands 
and flutings, which he explains by the mutual perturbations 
of the electrons, which have the effect of temporarily increasing 
or reducing the electromagnetic mass of the electrons, and so 
slightly disturbing the frequency. This means ia reality a 
Zeeman effect on a very minute scale. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


І: L'Electricien of October 12th ап account is given of the 
electric furnace installation at Turin. It has been found that 
special steels produced by means of the electric furnace are 
eminently suited for the Italian automobile industry. By means 
ot two 1.000-Һ.р. *tassano furnaces the steel required will be 
manufactured directly from the ores. The original experiments 


of Stassano in this direction were commenced іп 1900, with a. 


100-h.p. furnace. on the shores of Lake d'Iseo. The furnace 
employed was provided with two electrodes, and was supplied 
with a monophase current. the body of the furnace itself being 
slowly rotated. The two new furnaces just mentioned are 
worked with a three-phase current, which is supplied from the 
power-house of the Alta ltalia Co. The furnaces have two 
three-phase arcs operated with six electrodes; the effective 
power is, however, only about 51 per cent. Two types of 
furnace have been installed, one bemg rotary and the other 
fixed. Besides the two large furnaces there are two of 109 h.p. 
each and one of 200 h.p. "The current is supplied at a pressure 
of 21.5C0 volts, which is transformed down to 150 volts working 
pressure, the current for each arc being about 2,500 amp. Of 
the smaller furnaces the two 100-h.p. ones work at a pressure 
of 80 volts, and the 200-h.p. furnace at a pressure of 100 volts. 
There are 500 men now employed at the Stassano steel works. 
One of the chief difficulties met with m the manufacture of 
caustic alkalis and metallic. sodium by electrolytic means is 
what to do with the chlorine which is also produced. A large 
quantity, in fact the bulk of it. is used to manufacture bleach. 
Some part, at least in Germany, is employed for the manufac- 
ture of special chemicals. A portion of that produced by the 
Castner Kellner Co. is said to be employed in the Swinburne 
Ashcroft process for the conversion of sulphide ores into 
chlorides. Messrs. R. W. Greef and Co., 20 Eastcheap, E.C., 
are now introducing to the British market tetrachloro-ethane. 
which is manufactured in Germany. It is produced by the com- 
bination of acetylene with chlorine :— 
C,H,4-2Cl, = C.H.CI,. 
The chlorine is produced electrolytically, and the acetylene is 
made from calcium carbide manufactured in the electric. furnace. 
Tetrachloro-ethane is а splendid solvent for fats, oils, and 
greases. [t also dissolves sulphur with great ease, has no action 
on iron or other metals. and may therefore be employed to re- 
move oll or grease from metallic articles. It also has the valu- 
able quality of being non-inflammable, a desideratum often 
wanting in organic solvents. 

In the October number of Electrochemical and Metallurgical 
[ndustry there is a very interesting article upon the Utilisa- 
tion of Peat for Power Purposes. [n а letter upon the subject 
in another part of the journal, Dr. А. Frank says: “Peat 
should not be looked upon solely as a new source of electrical 
energy. but other important general economical and agricultural 
considerations should be taken into account." It has been found 
that the dry distillation of one ton of peat vields 55 ky. of 
ammonium sulphate, and the gas produced, 1,780 cubic metres 
(62,834 cubic feet), represents 450 to 500 horse-power hours. For 
the fixation of one kilo. of atmospheric nitrogen in the form 
of evanamide 20 h.p. hours are required. Therefore the 450 
h.p. hours obtained. from the gas would be sufhcient to fix 
225 kilo. of nitrogen. equivalent to 145 kilo. of Chili saltpetre 
(nearly 3 ewt.). "This investigation was carried out with a 
Mond gasnroducer plant at Winnington.. The peat pas pro- 
duced in this way is suitable for generating vower, and may 
be used directly with gas engines; it can also be used for 


various heating purposes if proper furnaces be employed. For 
steel works it especially recommends itself. because it is abso- 
lutely free from sulphur. The chief dithculty is the initial 
drying of the peat. The best results are obtained by first 
tearing it up with machinery, and then air-drving it. Even 
then it is rather bulky. and therefore for economical usage it 
would be best to construct the works in the neighbourhood of 
the peat supply. in a similar manner as one dces in the case of 
water power. Perhaps in the near future we may hear of the 
utilisation of the Irish peat for purposes of electrical power. 

C. Marie. in the Comptes rendus, 1907, 145, describes the 
electrolytic oxidation of platinum anodes in normal solutions 
of sulphuric, nitric, phosphoric, and hydrochloric acids, also 
in solutions of caustic alkali. With a current of two amperes 
after twelve hours electrolysis a distinct. surface oxidation of 
the anode was noticed. The surface of the electrodes was 1С0. 
40, 6, and 03 square centimetres. The electrodes lost 0'8, 0:5. 
0:25, and O'l milligram in weight when they were washed with a 
mixture of potassium isdide and dilute hydrochloric acid, to 
remove the oxide. During the electrolysis the anodes increased 
in weight owing to the addition of the oxygen. The oxide 
which is produced is insoluble in nitric acid, and is only soluble 
in hydrochloric acid in presence of potassium iodide. It is, 
however, removed on heating to redness. The cathodes showed 
no alteration in weight. 

In the Rerue d'Electrochi mite et d Eleetrometullurgie, Robert 
Geldschmidt publishes a note upon the deposition of zinc. from 
aqueous solutions of zinc fluosilicate. As 15 well known, the 
chief. ditliculty in dealing with zinc deposits is to obtain condi- 
tions which give a firm and adherent deposit, and in which the 
colour is of a clear bluish-grey. The great tendency of zine 
being to be deposited in an amorphous spongey mass or in the 
form of crystals. Goldschmidt prepares his. solution by dis. 
solving zine carbonate in hydrotluosilicic acid until he obtains 
a solution of 20° Ве. When the cathode is stationary the result- 
ing deposit is spongey. With a rotation of 1,000 per minute the 
deposit was still unsatisfactory. But by doubling the velocity 
the deposit was adherent but not uniform. Соса results can. 
however, be obtained by rotation and by the addition of very 
fine sand to the electrolyte. 

Sir Oliver Lodge. F.R.S.. has accepted the invitation of the 
Council of the Faraday Scciety to the Presidency, in succession 
to the late Sar William Perkin. 


Halifax Tramway Dangers.—-We are intormed that. one day 
last week, there was almost a repetition of the unfortunate 
disaster on the Pye Nest and Sowerby Bridge route. of the 
Corporation tramway system, but in this case a catastrophe was 
happily averted by the precautions taken of having three men 
in charge of the tramcar. The circumstances were very similar 
to those of the former disaster, except that the car on this 
occasion was travelling downhill. There were 30 or 40 pas- 
sengers on the car at the time, when the current suddenly went 
off for some reason, and the car set off at a great speed down 
the hill. The three men in charge were, happily, able to get 
the car under control within a few yards of the place of,the 
previous disaster. Some passengers jumped off, but none were 
seriously injured, and most of the passengers refused to continue 
the journev. The same car, singularly, on its return journey 
also ran downhill а little way, owing to the current failing 
suddenly. | 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Oct. 3lst 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
‘Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


22.489. JoHxson & PuiLLIPS AND TvnBBs. This specification 
relates to arc lamps of the “flame” or converging carbon type, 
and the main object 1s the reduction of the length of the lamp, 
whether it is single or a multiple arc. The drum around which 
the flexible cords or suspension chains of the carbon-holders are 
wound, is arranged with its axis vertical, the brake-wheel or 
disc being carried by the drum or geared to it, and the 
brake mechanism may be controlled by means of an electro- 
magnet. energised by a current which may be proportional to 
the main current or the voltage of the arc, or two magnets 
may be used, one series wound and the other shunt wound, 
operating a common armature; the controlling magnets may be 
placed underneath the brake mechanism. Two claims, three 
figures. | 

26,989. ALLGEMEINE  ErEKTRICITATS-GES., relates to a protec- 
tive device for high potential installations, whereby the con- 
ductors are connected to an earthed fluid container, and in 
which each conductor is connected to earth through liquid 
resistances, one directly connected between conductor and earth, 
and the other has a lower value, and is arranged in series with 
a spark gap, or a protective device, having a resistance in 
‘series with a spark gap, to carry a heavier current than a 
second resistance connected in parallel therewith to earth. 
"Three claims, two figures. 


1907 Patents 


6.590, Henry J. GnrprEv. This relates to a means of indi- 
cating conductors, when charged or in a “live” condition, when 
warning is attained bv the utilisation of the electrostatic repul- 
^slon between two similarly electrified conductors, one of which 
is fixed and the other is free to rotate, with the aid of electro- 
‘static attraction between two dissimilarly charged insulated 
conductors or attractors, in which one pole is employed for high 
voltages in order to avoid shorting or earthing. Two claims, 
ten figures. 


8.539, ALFRED Jurrius Восіт (William Hoskins). This speci- 
fication relates to the discovery of an amalgam of metals, which, 
having a particularly low electric conductivity, has a melting 
point exceeding that of pure copper, and may be drawn into 
any form of strip, strands, or filaments for electric resistances. 
‘This metal consists of 88 per cent. nickel, 8 per cent. chromium, 
and about 4 per cent. aluminium. This alloy, drawn into a 
thread of 0°40 m.m. in diameter, has a resistance of 2:2 ohms 
per ft., which is about fifty times that of pure copper. Five 
‘claims, one figure. 

5.866,.H. F. T. EnBEN. This invention relates to improve- 
ments in dynamo-electric machines, provided with commutatin 
field coils, which are connected in series with the armature, id 
to provide a simple and convenient method of adjusting the 
strength of the commutating field without affecting injuriously 
the operation of the machine. This is done by the employment 
of an inductive resistance shunting the commutating field coils 
for the purpose of adjusting their strength, and thereby avoid- 
ing the troubles arising out of the use of shunts of the ordinary 
tvpe; the shunt is designed to have the sawe time-constant as 
the field coils, the proportion of the total current flowing through 
the shunt remains constant, regardless of the variation in the 
amount of the total current. Two claims, one figure. 


Specifications Published To-day 


"The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. | 


1906 Patents 


22,547, Токт. Electric batteries. 

22.911, Bastian & Carverr. Method and means for sealing 
electric conductors in or through glass or like vitreous 
material. 

22,9114, Bastian &-CarvERT. -Method and means for- sealing 
electric conductors in or through glass or like vitreous 
material. 

25,094, Brown. Application of the surface contact system of 
electric traction. 

215.251, Browx. Submarine cable telegraphy. 


124.390, Dixox & DonwELL. 


26,942, METZGER. 


25.256, FELTEN & GUILL AUME-LAHMEYERWERKE AKT.-GEs. Con- 
struction and application of direct current electric 
motors. DATE APPLIED FOR UNDER. INTERNATIONAL CON- 
VENTION, Ост. 19th, 1905. 

25.585, Kirser. Telegraphy. 

25,467, Pyk. Electrical and clockwork advertising novelties. 

25,519, ТАСОВДЬ. Telephone circuits. 

25,854, Ricurer & HásrR. Instrument for measuring and 
gauging are lamps, carbons, and the like. 

25.982, Ккннїк. Regulation of the period or inductance of high- 
frequency circuits. 

Kars or supports for suspending 
electric trolley wires., 

26,9534, Justice (Orswell Iyniter Co.). Vibratory controlling 
devices for induction coils and the like. 

Friction brushes. 

28,192, Deacon. Construction of core grid for direct and 
alternating electric current machines. 

29,204, British THromson-Houston Co. (Aintneri. Railway 
and like signalling systems and apparatus therefor. 

29,296, IRELAND & Тномѕох. Method of and means for auto- 
matically recording telephone calls. 


1907 Patents 


385, SrorrELs. Electrically-controlled point or switch operat- 

ing mechanism for railways. 

4,046, FEL TEN & GUILLEAUME LAHMEYERWEnKE ÁKT.-GEs. Elec- 
trical switching and controlling installations. 

5,957, Корма, Methed of reducing depreciation in lead 
storage batteries. 

6,799, CoorER. Life-guard apparatus for tram-cars and like 
vehicles. 

6,812, PaANTON. Railway signal semaphores. 

7,245, KwaPTON & BaGNALL. Arc lamps. 

7,249, Kxowrss (Lincoln Electric Co.). Electrical battery dry- 
cells. 

9,247, HinrH. Micrometer gauges. 

11,716, Sremens & Haske Akt.-Ges. Manufacture of a plastic 
mass from tungsten compounds. 

12,589, YARNELL. Wireless telegraphy or transmission. 

13,265, ALLGEMEINE ErEKTRiCITÁTS Ges. Controlling alternating 
current motors and controllers therefor. 

16,974, Soc. Амох. WtsTINGHOUSE & Bren. Direct-current 
electric motors. к 

17,698, KRIEGER & COMPAGNIE PARISIENNE DES Моггскеѕ ELEC- 
TRIQUES (PROCÉDÉS KRIEGER). Commutators and brush 
carriers of electric machines. 

18,900, PavLiNG. Electric furnaces. 


The following complete Specifications are open to Public Inspection 
' at the Patent Office, but are not yet published for sale. 


1907 Patents 


22,901, NoEGGERATH. Current-collecting devices for dynamo- 
electric machines. 

22,481, ALLGEMEINE  ErEKkTRICITATS-GES. Control of electric 
motors. 

22,746. SteMENS & Harskk Axt.-Gres. Manufacture of incan- 
descence filaments for incandescent electric lamps and 
the apparatus therefor. 


^. Expiring Patents 
The following Patents expire during the current week, after a 
life of fourteen years :— 


21,379, November 10th, 1895, ANDREW С. Агамхох. Re- 


lates to the application of electric light to photography, in- 


which the author uses incandescent electric light by means of 
ordinary incandescent lamps which are fed by a much higher 
voltage than that for which they have been made. He places a 
resistance in circuit, so that the voltage may be kept normal 
until the moment of exposure, when he switches out the re- 
sistance, causing the lamps to flash up. The lamps are placed 
ia a dome-shaped chamber and light reflected on. the object 
photographed. One claim, two figures. i И 

21.707, November 14th; 1895. EMILE ANDREOLI. Ts a specifi- 
cation for producing ozone by the employment of electric 
lamps or other exhausted vessels in the construction of 
apparatus for its production, whereby — ozone and light 
are produced simultaneously by the silent electric dis- 
charge from the points bearing electrodes, disposed outside 
and close to a vacuum tube or tubes, which are internally pro- 
vided with one or more electrodes. One claim. 


For LOCAL NOTES, c., see pp. 737 to (44 
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LOCAL 


ACCRINGTON: Mishap at Electricity Works.—At the Ac- 

crington Electricity Works on Thursday afternoon of last week 
the cover of a hig pressure cylinder on one of the largest new 
engines blew off, and was hurled through the roof of the works. 
Fortunately no one was engaged at work near the engine at 
the time. Only a momentary interruption of supply was neces- 
sary. 
AUSTRALIA: Korumburra.—A report has been presented, 
Says tne Australian Evening Standard, upon the probable cost 
of a municipal electrical installation. It is recommended that 
a 250-volt direct-current supply be adopted, and an estimate 
based upon 550 as the minimum number of 16 c.p. lamps (or 
their equivalent) for private lighting shows that the under- 
taking would just pay, with current at 6d. per unit. This 
includes a certain amount of street lighting. ‘he capital cost 
is put at about £2,000; the working expenses (including de- 
preciation, &c.) at £475, and the revenue at £477 10s. 

BELFAST: Ligoniel Tramway.—The Belfast Tramways and 
Electricity Committee have passed a resolution :—That in tbeir 
opinion the Ligoniel tramway scheme must be completed within 

the two years, as already agreed upon. 

Cavehill Agreement.—The Belfast Tramways Committee heve 
confirmed the agreement with the Cavehill and Whitwel! Tram- 
way Co. for the purchase of that company’s undertaking. 

Electricity  Aecounts.—Vhe electrical engineer has sub- 
mitted the following report :—The summary of rental tor 
the quarter ending September 30th, 1907, shows an output for 
liühting and power purposes, excluding tramways supply, of 
652.041 units, being an increase of 19°3 per cent. over the 
output for the corresponding period last year. "This increase is 


equally divided between lighting and power, being 19°4 per ' 


cent. respectively. The energy supplied to the tramways during 
vhe quarter amounts to 1,797,/44 units, or an increase of 18 per 
cent. The lamp connections at the end of the quarter were 
equivalent to 171,119 8-candle-power lamps, being an increase 
during the vear of 20.047. The motors connected represent 
5,846-h.p., being an increase during the year of 563-h.p. 

BISPHAM (BLACKPOOL): Electric Lighting Powers.— 
Notice is given by the Urban District Council of its intention 
to apply to the Board of Trade for an electric lighting pro- 
visional order. 

BLACKBURN: Tramways Accounts.—The half-yearly report 
of the Blackburn Corporation Tramway issued on November 
1st, reveals a record profit of £5,515 Os. 8d., comparing with 
£2,709 19s. 1d. in 1906, and £1,433 16s. 1d. in 1905. The income 
totalled £32,628 6s. 7d. paid by 5,951,512 passengers, advertis- 
ing firms, &c. The income was equivalent to 15:88d. per car- 
mile run, and the expenditure to 7-964. per car-mile. Traffic 
expenses amounted to £6,875 11s. 3d., general expenses to 
£1,459 13s. 10d., cost of current £5,907 6s. 3d., and general 
repairs, &c., £4,513 7s. 8d. 

Teleqraph and Telephone Changes.—This week the Blackburn 
Post Office will move into their new premises ‘in Darwen Street. 
No fewer than 165 telephone and telegraph wires will have to 
be led into the new offices between Saturday night and Monday 
morning. 

BURNLEY: Extension of Powers.—The Burnley Town Council 
are seeking new Parliamentary powers, and these were discussed 
in detail by the members of that body at a recent meeting. 
Among other things, the Bill includes a proposal to extend the 
powers in connection with the electricity and tramway under- 
takings. <| 

BURY: Motors for Mills.—We understand that Messrs. 
Schofield and Co., manufacturers, of Bury, are putting 300 h.p. 
motors in their mills, and, if these are a success, more powerful 
motors will be installed. 

Tramways Extensions.—' The Little Lever District Council, en- 
couraged by many local ratepayers, are petitioning the Bury and 

Bolton Corporations to get tramways constructed through their 
township. 

A deputation of the Bury Tradesmen's Association has repre- 
sented to the chairman of the Tramways Committee the de- 
sirability of extensions of the tramways through Shuttleworth 
to Edenfield, to Simpson Clough and on to Heywood, coupling 
up with the Bury and Rochdale section there, and to Little 
Lever, and of a new line to Holcombe Brook, Ramsbottom, 
and on to Edenfield, where it would join the trams from Lune- 
field. 

CARLISLE: Electricity Department.—The Committee have 
decided that the appointment of the City Electric Engineer be 
referred to the sub-Comiittee (Works), to prepare terms and 
conditions of the appointment, and to submit the same to the 
next meeting of the Committee for approval. The Engineer re- 
ported that owing to the increased work in the mains depart- 
ment, it was necessary to appoint another assistant, and the 
Committee authorised him to engage a temporary assistant to 
the department at 25s. per week for a period not exceeding six 
months. It was suggested that the Committee should seriously 
consider the taking of premium apprentices. 

CHELMSFORD: Meter  Hents.—The Chelmsford Electric 
Lighting Co. have readjusted their meter rents. Three amperes 
new rate 1s. 3d., as against 1s. 3d.; 5 amperes, 1s. 6d., against 
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2s. 6d.; 10 amperes, 1s. 9d., against 3s.; 15 amperes, 2s., against 
4s.; 20 amperes, 2s., against 4s.; 25 amperes, 2s., against 4s. ; 
30 amperes, 2s., against 5s.; 40 amperes, 2s. 6d,, against 5s. ; 
50 amperes, 2s. 6d., against бв. ; 60, 15, and 100 amperes, ós., as 
against 6s. 

CLECKHEATON: Whitcliffe-——The Cleckheaton District 
Council have decided to light the Whitcliffe district by elec- 
tricity. ‘This is owing to the gas main in that district being in 
such bad repair, and requiring relaying, that the Council decided 
to substitute electricity for gas. 

DUBLIN: New Power Scheme.—Notice is given of an in- 
tended application to Parliament for the incorporation of the 
Dublin and Central Ireland Electric Power Co., which has for 
its objects the supply of electrical energy for all purposes in the 
County of Dublin except the Baronies of Balrothery East, Bal- 
rothery West, and Nethercross: the County of Kildare except 
the Baronies of South Naas, Kilcullen, Narragh and Reban East, 
and Kilkea and Moone; King's County except the Baronies of 
Ballybritt, and Clonlisk; and so much of Queen’s County as 1s 
comprised in the Baronies of Portnahinch and Maryborough East 
and the Barony of Stradbally other than that portion of the 
last-mentioned Barony which is included in Tullomoy Parish. 
The usual powers are taken to enter into agreements for the 
supply of energy, to apply for Provisional Orders, acquire under- 
takings, easements, break up roads, &c. Messrs. Barr, Nelson & 
Co. (Leeds) are solicitors for the Bill, and Messrs. Torr & Co. 
(London) are the Parliamentary agents. 

DUNDEE: Electric Lighting Extension.--The Town (cvncil 
of Dundee intend applying to the Board of Trade for powers 
to extend the area of supply, and to sell electricity for all public 
and private purposes. A list of the roads and streets in 
which mains are to be laid is given in the proposed application. 

EAST HAM: Tramway Connections.—Interconnection of the 
East and West Ham tramway systems having now been made 
by way of Plashet Grove and Green Street, Upton Park, a 
joint service started running on Sunday last between Stratford 
Town Hall and East Ham Town Hall. Direct connection has 
now been made with Barking, and from Barking to Ilford, 
Stratford, and Canning Town. 

GLASGOW: Telephone Operators’ Society.—A new club has 
been opened for the operating staff of the National Telephone 
Co., and at the opening ceremony on Monday last some 250 
members were present, at the Masonic Room, West Regent 
Street. 

GREENOCK: New Electricity Works.—The new electricity 
generating station erected by Greenock Corporation in Delling- 
burn Street was opened on Monday afternoon by Treasurer 
Brown, convener of the Electricity Committee. Some time ago 
the municipal authorities decided to build a refuse destructor, 
and as the existing electricity establishment in Hunter Place 
has been producing its full capacity of current for several vears, 
it was further resolved that the heat available from the burn- 
ing of the refuse should be utilised for raising steam for the 
production of electricity. Although the destructor is not yet 
completed, the latter part of the scheme has now been in- 
augurated, and the Corporation will thereby be enabled to meet 
the growing demand for electricity, both for lighting and trac- 
tion purposes. The total cost of the destructor and electric 


‘power station is estimated at about £41,700. The proceedings 


yesterday were attended by a large company, including members 
of the Corporation and representatives of the contracting firms, 
and after the ceremony of setting the machinery in motion 
had been performed by Treasurer Brown a toast list was gone 
through. | 

GREETLAND : Proposed Electricity Scheme.—The members of 
the Water, Gas. and Fire Brigade Committee, together with 
Councillor J. E. Binns, have been appointed a sub-committee, to 
meet a committee from the Elland District Council, respecting a 
supply of electric current for the district. 

HALESOWEN: Tramways Extensions.—It is proposed that 
Long Lane, Halesowen, shall be widened, in connection with the 
laving down of the new extensions to the tramways. The Wor- 
cestershire County Council are to contribute £2,200. and the 
proverty owners fronting this portion of the road are to provide 
£381. the fencing and the land for widening, towards the 
improvement. 

JAPAN: Yokohama.—The Electric Railway Company аге 
going to construct an electric railway between Yokohama and 
Kamakura. 

LEYTON: Machinery Troubles.—The Urban District Council 
has decided to rent two shops for the purpose of displaying 
lamns and apparatus and eiving information with regard to the 
electric lighting undertaking. The Council accepted offers of 
the General Electric Co., Ltd., Siemens Bros. & Co.. Ltd., and 
the Edison & Swan Co., Ltd.. to lend fittings to the Council 
for purnose of display in the shops. 

The Electric Lighting Committee reported at the last meeting 
that the new generating plant has been giving some trouble. The 
armature with stranded conductors, after two days’ work, burnt 
out at the commutator. 'The temperature tests showed an im- 
provement except on the commutator, the temperature of which 
was higher than previously. The high-pressure valve of one 
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engine was in kad condition. Alterations were to have been 
made by the Brush Company, but owing to the troubles with 
the armuture the engine could not be spared. The work could 
not, however, be deferred much longer. Messrs. Mather & 
Platt, Ltd., were building a new commutator, and the clerk 
had written them again pointing out the seriousness of the delay 
in the completion ot the contract, and urging the utinost expedi- 
tion. The Council decided to convert a number of the existing 
public are lamps to Hame arc lamps. Owing to the possibility 
of the flame lamps being worked tour in series, and the units 
of the series being arranged to alternate, 24 was the mimmum 
number which could be converted, and the cost would be about 
£15 per lamp, or 2512. | он 

LLantas Y: Electricity Scheme.—aA special meeting of the Dis- 
trict Council was held on Monday last, to meet the representa- 
tives ot the Llanelly and District. Electric Light and ‘Traction 
Co. The company recently oltlered. to purchase the Council's 
electric lighting Order, and it had been decided by the Соца л] 
to request the Traction Company to supply current at the saine 
price as the South Wales Power Co., or that an agreement for 
public lighting be entered into at 55d. per umt. The conterence 
was held in private and lasted two hours, but we understand 
that the company promised to 17у down railway lines for electric 
traction by April 23rd next- the time limit ot the Order. In 
regard to the lighting, details were discussed, and it is probable 
that terms wil be come to whereby the company will provide 
energy in bulk to the Conncil. г | 

LOs DN: London County Council.—At the meeting of the 
London County Council on "Luesday, sanction was given to the 
proposal of the Highways Committee to construct electric tram- 
wavs from Hammersmith to Harlesden (ELECTRICAL ENGINEERING, 
October 24th, p. 663). 

It was agreed, on the recommendation of ihe Improvements 
Committee. to apply to Parliament next session for authority to 
widen Streatham High Road, subject to the Wandsworth Borough 
Council consenting to the proposed extension of the tramways 
to Norbury and agreeing to contribute one-third of the cost of 
the widening. A similar application is to be made to Parliament 
in respect of the proposed widening of Green Lanes, Finsbury 
Park. to the cost of which the tramway company using the 
road has agreed to contribute 21,500. 

In view of the fact that the Couneil, in dealing with the pro- 
posed reconstruction of tramways in Lea Bridge Road. excluded 
a suggested widening at Millfields open space, the Highways 
Committee recommended that the resolution of the Council of 
October 8th. 1907, be rescinded so far as it related to the recon- 
construction of the existing tramways in Lea Bridge Road. The 
recommendation was agreed to. 

The Board of Trade has approved of the reconstruction of tne 
trainwavs from Vauxhall Station, era South Lambeth Road and 
Stockwell Road and across Brixton Road, on the underground 
conduit svstem of electric traction. 

A proposal by the Highways Committee that expenditure of 
£168 12s. 114. he sanctioned in excess of the votes of £5,513 
and £415 for the construction of tramways in Archway Road, 
Hicheate, was not moved. 

The Londen County Council has received. a letter. from the 
Board of ‘Trade in regard to the proposed adoption of the € 
surface-contact svstem of electric traction on. the Aldgate to 
ow tramways, to the effect thet in the particulars sent in 
the details of the studs were not sufficiently clear, and did 
not show the latest improvements. The letter also contained: 
a suggestion that consideration he given to the views of Stepney 
and Poplar. 

The Highways Committee recommend that, no reply having 
been received from the Tramwav Workers’ Union. since the 
deputation on October 3rd, a modified form of medical inspec- 
tion of the emnlovees be resumed. 

Islington: Electricity | Beturns.— Total revenue, excluding 
carbons and wages, &c., fer street lighting for the June quar- 
ter. 1907.—£9,586, as against £8.088 in the same quarter of 
1906. an increase of £1.498, made up of private lighting £898, 
power sunnly £600. Units sold, June quarter—911.051, as 
against. 656.470 in same quarter of 1906, being an increase of 
204.581, made up as follows :— Private supply 65.230. public 
lighting 56.628, power 132.723. It will be seen that the in- 
crease in the units sold for private lighting amounts to less 
than half of the increased number of units sold for power. The 
following comparison of costs will also be of interest :— 


Decrease. 


1906. 1907. 
Generation... oo... 1°26 1:17 :09 
Distribution T ERU. “21 14 ‘OF 
Rates and taxes . ... 17 12 05 
kstablhishment charges 53 '35 18 
Total ta... ne d 2-17 178 *39 


Marylebone.- The Consulting Engineer reports that on his 
return to this country he found the plant at the generating 
station in excellent order: that the ninth turbine was tested 
and proved to be quite up to the former turbines’ performance 

in fact, rather better—and that now there was ample plant 
for the winter load. — The Electric Supply Committee hope 
shortly to submit a list of maximum wages and salaries which 


they consider should be paid in various ranks of the depart- 
ment. A consumer is to be prosecuted for, as alleged, tapping 
the electric cable, so that he was able to obtain current with- 
out its passing through the meter. 

The Public Health Committee have received complaints that 
large quantities ot sulphuric acid have been emptied into the 
drains in the storage-battery rooms at the electricity works, 
and the medical officer has made a strong protest. He points 
out that the acid, in contact with the iron drains of the bul 
ing, evolves hydrogen fumes, and as the commercial acid otten 
contains arsenic this may be mixed with the excessively poison- 
ous fumes of arsenuretted hydrogen; any sulphur in the drain 
night also evolve sulphuretted hydrogen. After pointing out 
the great danger of such proceedings, both to worknien in the 
building and in the sewers, the Public Health Committee ex- 
press the opinion that all persons concerned in the oflence 
should be severely reprimanded. 

l'addington.—At the meeting of the Borough Council on 
Tuesday, the Works Comittee again brought up an ad- 
journed report recommending that arrangements be made with 
the Metropolitan. Electric Supply Co. for lighting a portion of 
Harrow Hoad at an estimated cost of £264 per year on a ten 
years' agreement. ]n addition, there would be an initial cost 
of £10 each with regard to the conversion of certain lamp- 
posts. The Finance Committee, in a report on the matter. 
pomted out that the adoption of the recommendation would 
open up the question of electric light in the streets for the 
whole of the Borough. On the matter being called on, the 
Chairman of the Works Committee said that he had received 
communications from the Gas Company and the Electric Light- 
ing Company on the subject, proposing certain modifications. 
In order that these might be considered, he moved that the 
report be once more reterred back. This was agreed to. 

Paddington, Misused l'ramwway.—An arrangement has been 
made between the Works Committee and the Metropolitan 
Electric Tramways, Ltd.. who have agreed to remove the 
disused tram lines from Shirland Road and Chippenham Road 
on condition that they are allowed to take a horse car across 
the carriage-way paving in Chippenham Road once every three 
months, in order to comply with tlte provisions of the Tramway 
Act. 

Paddington, Post Office Telegraphs.—The Works Committee 
of the Borough Council has been in communication with the Post 
Осе authorities on the subject of certain telegraph mains in 
Warwick Avenue and Harrow Road, which have been laid too 
near the bases of the public lamps. The committee has decided 
to accept an offer by the Postmaster-General to give an under- 
taking to make any alterations necessary in the event of the 
removal of any of the public lamps. 

St. James's and Pall Mall Electrice Light Со. "The 
amount of electricity sold for the nine months ended Sep- 
tember 30th. 1907, is returned at 6.195,750 units, estimated to 
produce £79,945, as against 5.468.573 units, which produced 
£73,450, for the corresponding period of last year. 

Stepuey.— The Works Committee have received an intima- 
tion ihat the Bogrd of Trade has approved of the adoption 
by the L.C.C. of the “G.B. system of electrical traction on 
the portion of the tramwavs from Aldgate to Bow. The Board 
asked to be furnished with the observations of the Borouch 
Council on the details of construction. The Works Committee 
state that they have no observations to offer. 

Underground Railways.— The inauguration of the express 
electric train service, on Thursday night last, was such a great 
success on the Piccadilly Tube that it has been decided to 
continue it. The train in future will leave Holborn at 11.16 
p.m. nightly. calling only at King’s Cross and Holloway, and 
arrives at Finsbury Park at 11.26 p.m., in time to catch the 
several suburban services over the Great Northern lines. The 
ordinary service of the trains is in no way altered. 

MALVERN.—The differences between the Malvern and Prah- 
ran Councils regarding the construction of the electric tramway 
service between the two towns has now been settled. Messrs. 
Noyes Bros. drew up two schemes, and the councils have now 
adopted No. 1 scheme. The estimated cost is £76.260. and 
operating cost £9.140 per annum. The revenue is expected to 
reach. £17.000 per annum. "The leneth of the lines will he six 
miles 64 chains of single track. A trust is to be formed, and in 
order to determine the liabilities, each council is to be Jiable 
to contribute thereto in proportion to the cost of the track 
and overhead equipment within its boundaries, and its propor- 
tion of the cost of land. power-house, and car.sheds, rolling 
stock, &c., on the basis of route mileage within its boundaries. 
Regarding insuticiency in. the revenue of the trust for any 
vear to meet expenditure, it was agreed that it should be made 
by the municipalities in proportion to the respective car mile- 
age. In the event of tramway being leased, it was provided 
that the division of surplus rents after paying interest and 
sinking fund of the debentures, and the annual contribution to 
the renewal fund. should be divided between the two muni- 
cipalities on the basis of car mileage. The contribution of 
£15.00) to be made bv the councils to the Victorian Commis- 
sioners of Railways for re-grading the railway line at Armadale 
station, to allow of a level crossing, is to be raised through 
the trust, and borne bv the municipalities in the following pro- 
portions :—-Prahran, £9,250; Malvern, £5,750. 
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MARGATE: Tramway Recetpts.—Last week the number of pas- 


engers carried on the cars was 57,921, and the receipts £588. 
{he standards which support the overhead wire are being removed 
rom the centre to the sides of the road in the Marine Drive 
and Canterbury Road. 


NEWLANDS: Electric Lighting Order.—The provisional order 


authorising the Clyde Valley Electric Power Company ко app 
to Newlands was granted over a year ago, but, as nothing has 
yet been done in the matter, the Newlands Ratepayers’ Com- 
mittee have been making inquiries as to when they would have 


the light and power. The company state that they intend to 
start operations in the spring, and continue the cables from 
Rutherglen and Newlands, and that the supply will be ready 


Text summer. 

NEWPORT: JZramways Extensions.—The Tramways Com- 
mittee have decided not to take steps, in the next session of 
Parliament, to obtain their Provisional Order for extending 
their lines to the eastern end of the transporter bridge, a siding 
for cars in Rodney Road, and doubling the line on Snow Hill 
from Westgate to Charles Street, which was estimated to cost 
£19,140. 

NOVA SCOTIA: Amherst Electricity Station A new elec- 
tricity station has just been built for Amherst at the mouth of 
a coal mine, a few miles distant from that place. [ог genera- 
tion purposes the waste products of the mine, hitherto a loss 
and added expense to the mine working, have been utilised. 

POHRTADOWN: Electricity Scheme.—At the monthly meeting 

of the Town Council on the 4th inst., Mr. Henry Richardson, 
J.P., presiding, the lighting of the town was discussed at con- 
siderable length. Mr. Н. V. Pegg, the representative of the Bel- 
fast and North-East of Ireland Power Company, waited to put 
before the Council the details of an electrical lighting scheme. 
His company, he said, had decided to erect the first station in 
Ireland at Portadown at a cost of between £60,000 and £100,000, 
and trom there they would supply other towns. ‘The station 
would be completed in some ten months’ time. He suggested 
that the Council should adopt a scheme and apply for a Pro- 
visional Order. Finally the Council decided to expend £50 in 
obtaining professional information and advice. No matter what 
action the Council may take, the Company referred to is going 
on with its scheme. 

POOLE: Increased Valuation.—The Electric Light Company's 
property has increased in valuation by £1,800. 

READING: Zrawmays Recetpts.—At a meeting of the Tram- 
ways Committee on October 24th, the usual statistics were pre- 
sented, showing that during the four weeks ended October 17th, 
610.845 passengers had been carried; the total receipts were 
£2,570 2s. 1d. Upon consideration of proposals for the altera- 
tion of car services on Sundays, it was resolved that, until 
further order. cars be not run on Sundays on the Bath Road 
section of the tramways. 

SHIPLEY: Electricity Accounts.—The Engineer’s report for 
the month of September showed that three new consumers had 
been connected, making a total of 388. The financial state- 


TENDERS INVITED AND 


ANTWERP.—The Municipal Authority of Antwerp invites 
tenders, by November llth, for a 30-ton electric crane for the 
new docks. Copies of the specification may be examined at the 
Commercial Intelligence Branch of the Board of Trade, 73 
Basinghall Street, London, E.C. 

AUSTRALIA: Melbourne.—' Tenders are invited for 95,C00 in- 
cendescent lamps. Particulars from and tenders to Метан, 
McEachran & Co., Ltd., Billiter Square Buildings, London, 
E.C. 

The Board of Trade have received from their corre- 
spondent at Melbourne (Mr. Max Hirsch) copies of the 
specification and conditions issued in connection with tenders for 
the supply and delivery at Melbourne of 50 telephones (wall 
sets). Tenders are to be delivered to the Deputy Postmaster- 
General, Melbourne, by 3 p.m. on December 10th. The specifi- 
cation and conditions may be inspected by British manufac- 
turers at the Commercial Intelligence Branch of the Board of 
Trade, 73 Basinghall Street, London, E.C. Tenders, forms, &c., 
may be obtained at the Australian Commonwealth Oftices in 
London, 72 Victoria Street, S.W., where also preliminary de- 
posits on tenders тау be paid. 

BECKENHAM.— Additional arc lamps are to be placed in 
certain streets. Extensions to the distributing cables are also 
to be made. | 

BURY.—The plant at the generating station is becoming so 
fully loaded that the Chairman of the Electricity Committee 
has stated that it will soon be necessary to build a new 
station. 

BUXTON.—An application is to he made to the Local Govern- 
ment Board for sanction to borrow £1,700 for the purposes of 
the electrical undertaking. | 

CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 


culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 


ment for. the six months ended September 30th showed an in- 
come of £3,773 13s. 2d. Most of the items of income showed a 
slight increase on the figures of last year, and the expenditure 
had increased in consequence of the rise in the price of coal, 
but the profit on the half-year's working showed an improve- 
ment compared with the same period last year. 

SWANSEA: Electricity Accounts.—' The auditors report a net 
profit to the revenue account of £686 11s. 4d. on a turnover of 
£18,583. The previous deficiency on trading is reduced by this 
extent, but there yet remains a debit balance of £441 to be 
paid off before the concern may be said to pay its way. During 
the year a further expenditure on capital account of £11,895 
brings the total up to £156,944, and it is interesting to note 
that the consulting engineers commission on this stands at 
£5,584, whilst Cardiff paid £2,239 on a total expenditure of 
£249.135, and West Bromwich £1,129 on £69,405. А 

Runaway Tramcar.—The other day an exciting inci- 
dent occurred on a Sketty to Swansea Docks electric tram- 
car. The car was running down Mansel Street hill, when the 
brakes failed to act, and the car gained impetus as it went 
on, the greatest alarm being felt by the passengers, because 
the car had to take a sharp corner at the bottom of the hill, and 
consequently several passengers jumped «off. Fortunately the 
pointsman at the bottom of the hill observed the runaway, and 
instead of turning it in its proper course round a corner, he 
altered the points so that the car ran straight on, and eventually 
came to a standstill. Had the car taken the corner it must 
inevitably have overturned at the rate it was going. 

TORQUAY: Electricity Supply.—The Electric Lighting Com- 
mittee considered the question of adopting a general flat rate, 
but having regard to the present price of coals and other 
costs, the matter was deferred for three months. The elec- 
trical undertaking is said to be in a very sound financial con- 
dition. 

WEST HAM: Electricity Contract.—The Electricity Depart- 
ment has just secured a contract with the Wholesale Co-opera- 
tive Society to supply their flour mills and new soap factory at 
Silvertown with electricity for all purposes. "The contract is 
for an annual consumption of 5,500.000 units, a supply exceeding 
the ovtput of many of the provincial electric lighting supply 
stations. The charge for power at West Ham is 14. per unit, 
and special discounts to large consumers and many power con- 
sumers have recently been supplied. 

WILLESDEN: Loan Refused.—The Urban District Council 
some time ago applied to the Local Government Board for 
sanction to a loan for sites for a future generating station and 
sub-stations in Denzil Road and Leicester Road. It is now 
announced that the Local Government Board has refused to 
sanction any loan in respect of the sites, upon the ground that 
the Council has no present need of a generating or a sub-station, 
and there is no certainty that the same will ever be required. 
The object was to be prepared with a site in the event of a 
dispute with the North Metropolitan Electric Power Supply 


Co., which now supplies the Willesden Council with electrical 
energy. 


PROSPECTIVE BUSINESS 


CHESTERFIELD.—The Local Government Вота have held 
an inquiry into the application of the Chesterfield Town Council 
for sanction to borrow £5,000 for their electricity undertaking. 

CLECKHEATON.—Tenders are to be invited for water-cool- 
ing plant. 

DUBLIN.- The Dublin United Tramways Co. invite tenders 
for the supply of general stores, including electric supplies for 
the vear ending December 5156, 1908. Forms of tenders, &с. (2s. 
each) from the Secretary, And tenders to the Chairman of 
the company by November 11th. 

GLOUCESTER.- Tenders are invited bv November 9th for 
twelve months’ supply of vulceanised rubber cable, insulating, 
materials, &c., for the tramway department. 

INDIA.— According to the Indian Trade Journal his High- 
ness the Maharaja of Gwalior has granted a concession for the 
construction of an electric tramway, the lighting of the streets, 
and a supply of electric power for the three municipalities of 
Lashkar, Morar, and Old Gwalior, which together constitute the 
capital of the Gwalior State. The contract includes provisions 
for a cheap supplv of electric power to private enterprise, the 
intention of the Maharaja being to foster the growth of his 
capital as an industrial centre. The Ajmere Import and Export 
Co. are the concessionaires. | 

ITALY.--The Bollettino delle Finanze of October 24th states 
that application has been made to the Prefecture of Novara by 
Professor Gerolamo Daccomo for authorisation to appropriate 
the water of the Bogna torrent for motive power for the service 
of a factory for the manufacture of chemical products which 18 
to be set up at Domodossola. 

LEYTON.—The Local Government Board has sanctioned the 
borrowing of the following amounts” in connection with the 
electricity undertaking :—£2,770. excess expenditure, extension 
of electric lighting station. for 25 years; £400. machine tools, 
for 10 vears; £2.000, extension of mains for 20 years; £500, 
services for 15 vears: £500, meters for five vears. 

LONDON GENERAL OMNIBUS CO.— Tenders for stores, 
including electrical appliances, are invited for the year 1908. 
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Scbedules may be obtained at the company's coach factory, 
North Road, Caledonian Road, London, on November 4th and 
5th, and samples will be on view at the depót, Prince of Wales 
Road, Kentish Town, N.W., on November 6th, "7th, and 8th. 
Tenders to the Director, 6 Finsbury Square, London, E.C., by 
November 18th. 

LONDON: London County Council.—The Council invites 
tenders for tramcar fittings, electric fittings, lamps, cables, &c., 
amongst other stores. Samples may be seen at Westminster 
Bridge Wharf, up to November 9th, and tenders to the Clerk 
to the Council by November 11th. 

Deptford.—Electric light is to be provided in the mortuary 
En of the new buildings in connection with the coroner's 
court. 

Stepney.—The Borough Council are making arrange- 
ments, by applying to the L.C.C. for permission to borrow 
the requisite sum, to provide the equipment of the new generat- 
ing station at Blyth’s Wharf. The Borough Electrical Engineer 
estimates that a sum of £10.250 will be required to meet the 
cost of further mains extensions. It is also proposed to borrow 
two sums of £10,000 each on account of sanctions already given 
by the L.C.C. to the raising of loans of £37,480 for provision 
of plant, and £10,000 for extension of mains. 

MANCHESTER.—The Electricity Committee of the Man- 
chester Corporation invite tenders for the supply and erection 
of the following :—Xpecification No. 18, high and low tension 
switchgear; Specification No. 19, transforming plant; Specifica- 
tion No. 20. motor converters. Specifications and forms of 
tender may be obtained on application to Mr. F. E. Hughes, 
Electricity Department, Town Hall, Manchester, and tenders 
e une Chairman of the Electricity Committee by November 

7th. 

PARAGUAY.—The Diario Oficial of Paraguay of August 21st 
contains a copy of a decree authorising the laying of the follow- 
ing telegraph lines. 1. Double wire from Concepción to Bella 
Vista, vid Ricón, Loreto, Icuá.porá, Paso Barreto, Mancuello 
Otafio, San Rafael, La Muerte, and San Lorenzo. 2. Single wire 
from S. José to Thú, vid Ajos, Nueva Australia, 25 de Noviem- 
bre, Carayaó and San Joaquin. 3. Single wire from Santiago 
to Ayolas, with a station at San Josémí. 4. Single wire from 
San Lorenzo to Pedro Juán Caballero 214 Esperanza and Estrella. 
Б. Single wire from Icuá-porá to Horqueta. 6. Single wire from 
Itacurubí de la Cordillera to Valenzuela. 7. Single wire from 
Villa de San Pedro to Antequera. 8. Single wire from Villa 


de San Pedro to Lima. 9. Single wire from Caazapá to San 
Juan Nepomuceno. 10. Single wire from Yuty to Bobi, viá San 
Pedro del Paraná. 11. Single wire from Villa del Rosario to 
Igatimí, viá Trinacria, Itacurubí del Rosario, San Kstanislao, 
and Curuguaty. 12. Double wire from Humaita to Ayolas, vid 
Pedro Gonzalez, Desmochado, Laureles, and Yabebyry. 13. 
Single wire from the Capital along the Central Railway. 

SALFORD.--The Town Council. have decided to apply to the 
Local Government Board for permission to borrow the sum of 
£3,000 for the extension of the electric lighting system in the 
Prestwich district. 

SOUTH AFRICA: Pretoria.—An electric lift is required for 
the Palace of Justice. 

Johannesburg.—Switchboard connection and condensing plant 
are required by the municipality. 

STALYBRIDGE.—The Local Government Board have sanc- 
tioned the application of the Stalybridge, Hyde, Mossley, and 
Dunkinfeld Tramways, to borrow £3,908 for electrical purposes. 

STOKE-ON-TRENT.—The Electrical Engineer has presented 
a report in reference to the supply of electrical energy to 
Fenton, and an application is to be made to the Local Govern- 
ment Board for sanction to borrow £9,400, the estimated cost. - 

SURBITON.—-A Local Government Board enquiry was held 
last week into an application by the Council for sanction to 
borrow £20.000 for electric lighting extensions. 

SWEDEN.—The British Vice-Consul at Helsingborg (Mr. 
C. G. M. Westrup) has forwarded a copy of the conditions of 
tender for the supply and installation of two electric three-phase 
alternating current generators and of a stationary air compressor 
for the new electric works of the Helsingborg municipality. 
Persons tendering must state the shortest time for deliverv 
guaranteed. Sealed tenders bearing the inscription ''Anbud à 
trefasgeneratorer’’ must be sent in to the Helsingborg Municipal 
Electric Works not later than November 12th. The conditions 
(in Swedish) containing particulars of the machinery uired 
may be seen at the Commercial Intelligence Branch of the board 
of Trade, 73 Basinghall Street, E.C. 

WALSALL.—The Corporation invite tenders for the supply to 
the Tramways Department, for the year 1908, of the under- 
mentioned stores, namely, motor grease, lubricating oil, bear- 
ing metal. brushes, varnishes, cleaning cloths, &c., &c. Forms 
and further information may be obtained at the Tramway 
Manager's Office, Birchills Depót, Walsall. Tenders by 
November 9th, 1907. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Tasmanian Postmaster-General’s Depart- 
ment have accepted the following tenders :—1,080 subscribers’ 
service meters, 8s. 6d. each the meter rack, J. Bertram & Son 
(Melbourne); 880 yards silk and cotton insulated 21 conduc- 
tor cable, 9d. per yard, British Insulated & Helsby Cables, 
Ltd. (Melbourne). 

BRIDLINGTON.—The tender of Mr. T. Gray (Bridlington) 
for the erection of a coal shed at the Electricity Works, at 
£20 10s. 6d., has been accepted. 

CALCUTTA.—Messrs. Oliver Arc Lamps. Ltd., are supplying 
40 Oriflamme arc lamps to Messrs. Dick, Kerr & Co., in connec- 
tion with the Calcutta electric tramways. 

CLECKHEATON.—The tender of Messrs. W. T. Glover & 
Co. for the supply of 1,530 vards of cable has been accepted. 

CROYDON.—Messrs. Oliver Arc Lamps, Ltd., are supplying 
100 Oriflamme arc lamps to the Corporation electric supplv 
derartment. 

DUNDEE.—4An order has been placed with Oliver Arc Lamps, 
Ltd., for 10 Oriflamme arc lamps. 

GLOUCESTER.—The Electricity Committee received seven 
tenders for the supply of coal from November 1st, 1907, to 
March 31st, 1908, and that of Messrs. Joseph Bloomer & Co. 
has been accepted. 

JAPAN.—The Lancashire Dvnamo & Motor Co. have recently 
secured a contract for the equipment of a generating station for 
the Kabushika Kwaisha Mihon Seiko Sho. This contract was 
placed by Baron Yamanouchi, of the Imperial Japanese Navy, 
and the valne is considerably over £50,000. The equipment con- 
sists of three 1.000 kw. generating sets, consisting of Bellis’s triple- 
expansion engines and Lancashire compound interpole generators 
with slip rings and static balancers for giving a three-wire sup- 
plv at 440 volts across the outers. "The contract also includes 
pipework, condensers, floor plating, switchboards, cables, 
&c., for a complete power station equipment. Nearly 300 motors 
of the Lancashire Dynamo Co.'s make, most of which are of 
large size for variable speed of 3-1 will be used for driving 
machine tools, gun-boring lathes, cranes, бс. | 

LONDON.—London County Council.—-The following tenders 
have been received for the wiring and fitting for electric light- 
ing of the Holloway tfamways car-shed, and the Holloway. 
Hackney, and Clapton tramways substation :—Pinching & 
Walton (accepted), £2.374 13s. 1d.; W. G. Cannon & Sons, 
£2.141 As. 114.: Revy, Phillips & Co., £2,754 15s. 4d.; Lacy & 
Co.. £3,992 17s. 9d. | 

City of  London.—In 


connection with the experimental 


lighting scheme now being carried out, as described in our 
last issue, the Oliver Arc Lamps, Ltd., have received orders - 
for 31 Oritlamme arc lamps. 

Marylebone.--The Borough Council has considered the fol- 
lowing tenders for the supply of 440 yards 1 sq. in. cable re- 
quired for additions to the distributing network :—W. Т. Hen 
lev's Telegraph Works Co., Ltd. (accepted), £277 17s.; Sie- 
mens Dros. & Co., Ltd., 282 12s.; W. T. Glover & Co., Ltd.. 
£282 125.; St. Helens Cable and Rubber Co., Ltd., £322: 
Callenders’ Cable & Sons Co., Ltd., £558. 

MAIDSTONE. -The Corporation has placed ап extension 
order for 21 Oriflamme arc lamps with the New River Ar 
Lamps, Ltd. 


MESSRS. ROYCE, LTD.—' This firm have received from 
Messrs. Richardson & Cruddas, of Bombay, an order for four 
overhead electrically-driven cranes, which, we understand, will 
be the first of their kind on the west coast of India; an order 
from Messrs. E. H. Hunter & Co., of London, for four 
electrically-driven cranes for use in the additions which 
The Osaka Engineering Co., of Japan, are making to their 
alreadv extensive engineering works; an order for three elec- 
trically-driven cranes for Messrs. Kerr, Stuart & Co., engineers, 
of Stoke, Staffordshire; an order from Messrs. Galloways, Ltd.. 
for an electrically-driven crane for their new boiler works at 
Ardwick; an order from The Churchill Machine Tool 
Co.. Ltd., of Pendleton, for an electrically-driven crane for use 
in their new extension; an order from Messrs. Selig Sonnenthal 
& Co., of London and Coventry, for cranes for their new works: 
and a repeat order for an electrically-driven crane from Messrs. 
Jos. Buckton & Co., Ltd., of Leeds. 

PORTSMOUTH,—An order has been placed with Oliver Ar. 
Lamps, Ltd., for 50 Oritlamme arc lamps. 

SHIPLEY.—-Tenders for the supply of coal for the Elec 
tricity Works have been accepted as follows:—Messrs. Fyfe. 
Kemp & Co., 750 tons; John Wade, 750 tons. 

TUNSTALL (STAFFS.).—The tender of C. Pullan, Bradford, 
has been accepted for the installation of electric lighting in the 
municipal buildings. 

WILLESDEN.—The Urban District Council has accepted the 
tender of the Aron Electricity Meter Co. for the supply of 
300 alternating current meters at 32s. 6d. each. For the supply 
of a second-hand electric 3-ton travelling crane, the tender of 
Walter Scott, and Middleton, Ltd., at £290, has been accepted 
by the Council. 
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COMPANIES' MEETINGS AND REPORTS 


APE ELECTRIC TRAMWAYS.—The report for the year 
Lead June 30th shows, after providing for debenture interest 
i reciemption of debentures, a net balance of £14,714, which, 
lea to the £1,751 brought forward, gives a total of £16,466. 
(e reserve fund has been credited with £4,000, and the 
lance, £12,466, has been carried forward. The business of 
е Company has fallen off in nearly all sections owing to the 
ntinued depression, which has had the effect of decreasing 
e commerce and population of Cape Town; the necessity for 
ducing the fares on certain sections of the system has also 
,ntributed to the diminution of the revenue. ‘Lhe arbitration 


Africa trade in large engine work for hoisting, air-compressing, 
and pumping has been very good, and the Erith shops have 
been well filled, and are still fully occupied. The addition 
made to the machine shop for the purpose of starting the 
manufacture of steam turbines has been found inadequate 
for the purpose, and as this class of work requires special 
tools and special facilities for trial running, it was decided 
to build a large new shop. The trade of the company is 
not confined to Erith manufactures, but many agencies are 
held and' worked to advantage in connection with special 


machinery and supplies of other makers. An interim dividend 
of 4 per cent. on the ordinary shares was paid on July 19th, 
and the full preference dividend of 74 per cent. for the year 


etween the Cape Government and the company in regard to 
зе amount to be paid by the Government as compensation for | 
he expropriation of the Sea Point Railway took place during was also paid. The directors recommend the payment of a 
he year, and the amount of the award, £41,200, has been paid. final dividend of 6 per cent. on the ordinary shares, and 24 
[he competition of the Sea Point Railway with the tramways per cent. on the preference shares, making 10 per cent. on 
паз continued during the year, and has become more acute as oth classes of shares for the year. These dividends will 
the railway rates have been still further lowered, and in self- absorb £44,100, leaving a balance on the year's profits of 
defence the company has had to do likewise. Every effort has 


T FRASER & CHALMERS.—The report for the 


been made by the directors to bring about a settlement, and 
the Cape Ministry were appealed to, to induce the Sea Point 
Municipality to agree to a reasonable compromise. Unfortu- 
nately, the concessions which the company. was willing to make 
(which were acknowledged as reasonable by the Prime Minister 
and Commissioner of Crown Lands and Public Works of the 
Cape Colony) were rejected by the Sea Point мие, In 
face, however, of the adverse conditions prevalent during the 
year, the general manager at Cape Town continued to make 
turther retrenchments in every department compatible with re- 
taining efficiency, and as a result the working expenses for the 
year ended June 30th last show a reduction on the previous 
vear of over £16,000 for the Cape Town system. In Port Eliza- 
eth, also, the general manager there has decreased the working 
expenditure of that system by £1,600 for the past year. The 
directors state that they have every reason to be satisfied with 
the excellence of the local administration, and especially with 
the general managers at Cape Town and Port Elizabeth, who 
have done their utmost to protect the interests of the company 
under great difficulties. 

DRAKE & GORHAM.—For the year ended June 30th, there 
has been a profit of £343. The amount is carried forward, 
together with the sum of £1,055 balance from previous accounts. 

EASTERN EXTENSION, AUSTRALIA, & CHINA TELE- 
GRAPH.—The report for the half-year ended June 30th, 1907, 

shows gross receipts amounting to £304,567, against £303,791 
for the corresponding half-year of 1906. The working ex- 
penses, including £25,704 for maintenance of cables, are 
£155,930, against £141,246, leaving a balance of £148,457. From 
this is deducted £712 for income-tax payable in England, £75 

for donation to Chinese hospital, and £15,048 for interest on 
debenture stock, leaving £132,602 as the net profit for the 
half-year. After adding £17,344 brought forward from the 
revious half-year there is an available balance of £149,947. 

wo quarterly interim dividends of 14 per cent. each, amount- 
ing to £75,000, have been paid for the half-year, leaving a 
balance of £74,947 to be carried forward. The general reserve 
fund has been debited with £120,000 as a provision on account 
of investment fluctuations, and this sum has been deducted from 
the cost of investments. 

EASTERN TELEGRAPH.—The report just issued for the 
six months ended June 30th, 1907, shows that the revenue 
amounted to £593,432. The ordinary expenses amounted to 
£202,702, and expenditure relating to maintenance of cables, 
depreciation of spare cable, sundry differences in exchange, and 
income-tax payable abroad, amount to £40,853, leaving a balance 
of £349,876, to which is added £1,252 brought from the 
previous account, making a total available balance of £351,128. 
After providing for income-tax payable in England, interest 
on mortgage debenture stock, and for two quarterly dividends 
on the preference stock, which absorb £82,477, there remains 
a balance of £268,651, out of which the directors have placed 
£7,000 to the reserve fund for maintenance ships, £120,000 to 
the general reserve fund, and have allocated £100,000 to meet. 

' — the two interim dividends of 14 per cent. each on the ordinary 
stock, the balance of £41,651 being carried forward to the 
next account. The general reserve fund has been debited with 
£150,000 as a provision on account of investment fluctuations, 
and this sum has been deducted from the cost of invest- 
ments. 

ELECTROLYTIC ALKALI.— The report and accounts given 


in our last issue were adopted at the annual general meeting 
on Monday. 


rear ended 
June 30th states that there has been a marked falling off in 
business from South Africa during the vear, but an increase 
of orders from other parts of the world has largely made 


. Up for this; so that the profit before allowances for depre- 


e absence of extensive new construction work in South 
Africa and the severe competition for the reduced number 
of orders placed bv the mines have made the vear a bad 
one in that field for all machinery makers. Outside of South 


ane Glation is only £4,068 less than that of the preceding year. 
№, 


£638 to be carried forward, and making a total balance to 

n: credit of profit and loss account of £88,740 in the balance- 

sheet. 

HOVE ELECTRIC LIGHTING.—An extraordinary general 
meeting was held in London last week to consider the ad- 
visability of issuing further capital. Colonel A. J. Filgate, 

R.E., chairman of the company, presided. He stated that the 

capital expenditure, for a considerable time, had been largely 

in excess of the issued capital, and that the premiums received 
on their issues on capital account, and also the reserve account, 
had been used to meet capital expenditure. While this had been 
of considerable advantage to them in establishing their posi- 
tion, they must bear in mind that the term of their concession 
from the Hove Corporation was running on. Therefore, it was 
considered that this procedure should cease, and that they 
should make ample provision for contingencies which might 
arise at the end of the concession. After much consideration, 
the directors had come to the conclusion that the best way of 
doing this was to issue preference shares. The company’s pre- 
sent authorised share capital was £100,000, and out of that 
they had issued. £75,000, and had still £25,000 available for 
issue. Under the resolution increasing the capital to £100,000, 
it was provided that the whole of the shares should rank, in 
all respects, pari passu with the existing shares, and conse- 
uently, as matters now stood, they could not issue preference 
shares. They therefore decided to ask the authority of that 
meeting to issue the remaining £25,000 as five per cent. pre- 
ference shares, which they proposed to offer for subscription 
to their share and debenture holders. А resolution to this 
effect was passed. 

RICHARDSON’S, WESTGARTH.—At the annual general 
meeting held at Hartlepool on Thursday, it was stated that the 
net profit for the past year had decreased from £70,823 6s. 10d. 
to £66,374 10s. 4d. Sir Christopher Furness, M.P., who pre- 
sided, said this result was due to the high price of materials, 
particularly of copper. and the very keen competition for avail- 
able work. In addition, they had suffered from continuous 
sectional strikes in the shipyards, which had delayed the pro- 
gress of works, and materially increased the cost of manufac- 
ture; in fact, on many contracts the expected profit had been 
turned into actual loss entirely from this cause. Dealing with 
the progress of the company's various works, Sir Christopher 
Furness stated that the Hartlepool] turbine works were making 
rapid progress. They were just completing an entire generating 
plant at Spennymoor for the Durham Electric Power Supply 
Company, consisting of four turbines with Contraflo condensers, 
cocling towers, and Nesdrum boilers. The station adjoins the 
Weardale Company’s works,and will utilise the gas produced 
from that company's coke ovens, which are now being erected. 
These ovens are capable of producing some 3,000 to 4,000 tons of 
coke per week, and the entire plant represents the latest develop- 
ments in coke production. Amonyst the turbines in progress were 
those for the Corporations of Dublin and Glasgow, and one of 12.000 
h.p. for the Dunston power station of the County of Durhain 
Electric Power Supply Company. this turbine being the most 
powerful vet made for any electric power station in the king- 
dom. The works at Middlesbrough had on order engines for 
using producer gas and blast furnace gas of a total capacity of 
1,800 h.p. The report and accounts were adopted. 

WESTERN UNION TELEGRAPH.—The report for the vear 
ended June 30th last shows that revenue was 332,856,406, or an 
increase of $2,180,751, and the expenses were $26,552,196, being 
an increase of $2.927,124. The net revenue was $6,524,210, a 
decrease of $746.372: interest on bonds, $1,420,061, an increase 
of $92.086; profits, $4.904.149, a decrease of $858,458; appro- 
priated for dividends, $4,868,096. being the same as for the pre- 
vious vear: surplus on the vear, $36.052, a decrease of $858.466; 
surplus July 1st, 1906. $16.848.728; surplus June 30th, 1907, 
$16,884,781. The detailed statement of the expenses for the 
vear are as follows :— Operating and general expenses, including 
taxes, $19,257.622; rental of leased lines, $1.545,570; main- 
tenance and reconstruction of lines, $5,278,293: equipment of 
offices and wires, $450,709. The net growth of the plant was 
2,687 miles in poles and cable, and 65,052 miles in wire. Of the 
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total of 1,321,199 miles of wire at the close of the year, 419,450 
miles were of copper, and 901,749 of iron, an increase in 
ссррег of 67,286 miles, and a decrease in iron of 2,254 miles 
during the year, due to the substitution of copper for iron. 
The number of messages increased by 3,517,469. The increase 
in expenses was due to the necessary outlay to care for the 
larger number of messages handled, to the increase of 10 per 
cent. in the salaries of all the operators in the company’s em- 
ploy (which went into effect March 1st, 1907), and to the 
continued high prices for all materials used in the maintenance 
of the lines. 


Electric Power Supply in Yorkshire.—The three electrically- 
driven high-lift turbine pumps mentioned inthe article on electric 
power supply in Yorkshire in our last issue, namely, the sewage 
pump of the Mirfield Urban District Council and the colliery 
pumps at the Three Nuns’ Pit and Chickenley Colliery re- 
spectively, were supplied by Messrs. Mather & Platt, Ltd. 


Electrical Plant at Brownlow Hill Workhouse, Liverpool.—At a 
recent meeting of the Liverpool Select Vestry a report was sub- 
mitted of the first year’s working of the recently-installed elec- 
trical plant at Brownlow Hill Workhouse, which was described 
in ELECTRICAL ENGINEERING, Vol. 1, p. 969. In this report the 
consulting engineers, Messrs. T. L. Miller, Wilson, & Pegg, 
stated that the results obtained had, on making allowance for 
the increased price of coal and allowing also for interest and 
repayment on capital on the ordinary basis, shown a saving of 
about £700 on the year’s working over the previous methods. 
Mr. Edward Horrigan, during the discussion which followed, 
drew attention to a comparison of the actual cost as shown by 
the first year’s working compared with the cost which would 
have been incurred had the Vestry decided to take the whole of 
their supply from the Liverpool Corporation Electricity Depart 
ment. Working out the cost of electrical energy from the 
Liverpool Corporation at the schedule rate quoted, he found that 
the total bill would have amounted to £2,843. In addition to 
this, it would have been necessary for the Vestry to have in 
curred a considerable portion of their capital expenditure in any 
case, as the mains, switchboard, motors, and wiring would cer 
tainly have been required. The total of these items would have 
amounted to about £4,500, and interest and repayment charges 
on them would have meant an annual expenditure of £397. Com- 
paring these figures with those before them, they would see that 
the increased expenditure necessary, if the Corporation supply 
had been taken, would have been at least £1,200 per annum. 
He considered that the total costs per unit were exceedingly 
satisfactory, and showed that even a small installation such as 
theirs, if properly managed, could be very economically run. 
The indirect saving from the use of electric lighting, both as 
regards reduction in cost of cleaning and decorating and in the 
more healthy condition of the wards, was also a factor of great 
importance. 

Crystal Palace Tramways.—The Highways Committee of the 
London County Council has presented a special report relative 
to the much debated tramways from Norwood to Crystal 
Palace. Since the intention of the Council to apply for Par- 
liamentary powers for these lines was announced! deputations 
have been received from the Lambeth Borough Council, the 
Estates Governors of Dulwich College, and from associations 
representing residents of the localities concerned. "These depu- 
tations were agreed in urging that the Council's proposal was 
not the best route for the construction of tramways to the 
Crystal Palace. It was stated that the route passed for a con- 
siderable distance through highly-rated residential property, the 
value of which would be depreciated by the tramways, which, 
moreover, would probably not be extensively used by the resi- 
dents there. The Estates Governors of Dulwich College, through 
a part of whose estate the proposed tramways will pass, pointed 
out that almost the whole of their estate 1s administered for the 
purposes of higher education, and if, as they were of opinion 
would be the case, their property depreciated in value as the 
result of the construction of the tramways, they would be 
seriously hampered in their work. A number of alternative 
routes were suggested, which have been placed before the 
Council's officers, who have worked out the capital expenditure. 
The four alternative routes proposed would cost £291,713, 
£283,910, £140,000, and £295.150 respectively, compared with 
£73,123 for the route selected by the Council originally. Having 
very carefully considered the matter, the Committee have come 
to the conclusion that there are certaie somewhat serious dis- 
advantages in the adoption of any of the alternative schemes 
compared with that already settled upon, and they recommend 
that no departure be made from the decision of October 8th, 
1907, to apply to Parliament in the session of 1908 for 
authority to construct tramways from West Norwood rid Chats- 
worth Road, Idmiston Road, Rosendale Road, Robson Road, 
Park Road, South Croxted Road, Dulwich Wood Park, College 
Road, and Farquhar Road to the Crystal Palace. At the meeting 
of the Council on Tuesday the matter was opposed, and the report 
was not dealt with. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. A. G. Mackie, manager of the Swansea Corporation tele- 
phone system at the time it was acquired by the National Tele- 
phone Co., has been appointed district manager of the National 

elephone Co. at Ipswich. Mr. Mackie has been presented with 
a gold-mounted umbrella by his colleagues at Swansea on leav- 
ing there. 

r. F. W. Alexander, medical officer to the Poplar Borough 
Council, is to be presented with a testimonial as an appreciation 
of his work in connection with the electrolytic production of 
disinfectant. We referred to the result of the first complete 
year’s working of the plant in our Electrochemical Notes for 
August 18%. 

Mr. Thomas Richardson, the manager of the National Tele- 
phone Co.’s Peterhead and Frazerburgh (Aberdeen) districts. 
was, on the occasion of his marriage on Saturday last, presented 
with a handsome case of carvers. 

Mr. T. Jenkins, of Portsmouth, has been appointed shift 
engineer at the Bridlington Electricity Works at a salary of 
£90 per annum, rising to £120. 

The appointment to a Chair of Electrical Engineering at the 
Indian Institute of Science, Bangalore, India, is announced. 
Candidates are requested to send their names to the Director 
of the Institute, care of the Secretary of the Royal Society, 
Burlington House. A committee, appointed by the President 
of the Royal Society, will shortly proceed to make a recom- 
mendation to His Excellency the Viceroy, who, as Patron of 
the Institute, wil make the appointment. The salary attached 
to the Chair will be £1,000 per annum at the commencement, 
and the Professor will be provided with a residence. Candi. 
dates for the appointment should have had both an academic 
training and experience in works. 


NEW COMPANIES 


BERGTHEIL & YOUNG.—Registered with a capital ot 
£12,000 in £1 shares to acquire the business of Messrs. Bergtheil 
& Young, Ltd., 12 Camomile Street, London, E.C., and to 
carry on the business of manufacturers and dealers in all 
kinds of electric, magnetic, galvanic, and other machinery. 
No initial public issue. First directors, A. Bergtheil, E. 
Bergtheil, and A. G. Elliott. 

BKAVFORD ELECTRICAL ENGINEERING.—Registered 
with a capital of £3,000, to acquire the business of Messrs. 
C. J. Cassé and Son, electrical engineers, 5 Royal Arcade, Brad- 
ford. 

JAMES HOWDEN & CO.—Registered, with a capital of 
£200,000 in £10 shares, to acquire and carry on the existing 
business of engineers, &c. No initial public issue. Registered 
office : 195 Scotland Street, Glasgow. 


Wireless Telegraphy in Australia.—The Australian Mining 
Standard states that the first official Commonwealth owned and 
controlled wireless telegraphy station in Australia will be be- 
tween Queensland and British New Guinea (Papua). The Post- 
master-General has given instructions for an advertisement to 
be prepared calling for tenders for this first connection. This 
advertisement will be issued directly Parliament has approved 
of the estimates for the current year. The tenders will be open 
to the world, but companies submitting their systems will have 
to sell them right out to the Federation, as the Government 1s 
determined that no private monopoly shall be given a footing in 
the Commonwealth. The stations at Port Moresby and on the 
Queensland coast must be capable of receiving messages bv any 
of the recognised systems installed on passing merchantmen and 
warships. 

Franco-British Exhibition.—In connection with the Franco- 
British Exhibition, which is to be held in London in 1908, an 
* Engineering and Shipping Group Committee" has been formed 
with Sir William White, K.C.B., as chairman. This is divided 
into the following sections; the names of the chairmen are 
added in brackets :—Constructional Engineering (Sir Alex- 
ander Binnie), Mechanical үш (Mr. T. Hurry Riches). 
Electrical Engineering (Dr. Glazebrook, D.Sc., Е.К.5.), Mining 
Engineering (Mr. Maurice Deacon), Metallurgical Engineering 
(Sir Chas. McLaren), Metallurgy of Iron and Steel (Sir Hugh 
Bell), Metallurgy of Metals other than Iron and Steel (Prot. 
Gowland, A.R.S.M.), Gas Engineering (Mr. Henry Jones), Ship 
building and Marine pee (Dr. Francis Elgar, F.R.S.}. 
Shipping (Mr. James Dixon). We have already published some par- 
ticulars with regard to the proposed electrical engineering sec- 
tion, which has apparently not received much support from elev- 
trical manufacturers up to the present. At the meeting of the 
London County Council on Tuesday it was decided, on the recom- 
mendation of the 'Theatres and Music Halls Committee, to raise 
no objection to the arrangenients, shown on drawings submitted. 
of the main electrical cables, cable ducts, and switchboards. 
proposed to be installed at the Franco-British Exhibition, pro- 
vided. as the current will be supplied by two authorities, steps 
be taken to keep the systems separate, so that one would not be 
affected by an accident to the other: that all high-pressure and 
extra-high-pressure cables be laid underground, and that details 
as to arrangement of lights, and any decorative schemes of light. 
ing. be submitted to the Council. 
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MISCELLANEOUS CITY NOTES 


AMAL GAMATION.—Messrs. Appleby's, Ltd., and the Tem- 
perley Transporter Co., have amalgamated, and will in future 
trade under the title of Appleby's, Ltd., with offices at 58 Vic- 
toria Street, London, S.W., and works at Glasgow and Leices- 
ter. 
CITY OF BUENOS AYRES TRAMWAYS (1904), —А dividend 
of 1s. Jd. per share, less income tax, has been declared for 
the three months ended September 30th. 
X OWDEN ELECTRIC LAMP CO.—New capital will shortly 
be issued. | | | 
TRIUMPH STOKER.—A petition for confirming a resolution 
reducing the capital of the ору from £6,000 to £3,000, 
the cancelling paid-up capital which has been lost or 1з un- 
represented by available assets, will be heard in the Chancery 
Division of the High Court of Justice on November 19th. 
WEST AFRICAN TELEGRAPH.—An interim dividend of 
4 per cent. per annum for the half-year ended June 30th has 
been declared. | | a 

WEST INDIA AND PANAMA TELEGRAPH CO.—Divi- 
dends are announced of 6s. per share on the first preference 
shares for the six months to June 30th, and 20s. per share 
on the second preference shares, on account of the dividends 
accrued to June 30th. | 


MISCELLANEOUS BUSINESS NOTES 


COPPER.—Messrs. George Smith & Son, of 5 Philpot Lane, 
London,' E.C., furnish us with the following prices per ton 
of electrolytic wire bars net c.i.f. port of arrival, quoted 
on Tuesday night: £67 10s. cash; £68 December dates, and 
£68 10s. January dates. : : 


. LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 


A meeting of the English Electric Carbon Co. will be held 
at 41, Regent Street, Wrexham, at 11 a.m. on December 5th, 
to receive the liquidator's account of the winding up. 

Henry Wainwright, electrical engineer, George Yard, 
Barnsley, Yorkshire, has been adjudicated bankrupt. 

An application for discharge in the bankruptcy of T. E. 
Morgan, electrical engineer, 367 Ecclesall Road, Sheftield, will 
be heard on December 5th in the County Court Hall, Bank 
Street, Sheflield, at 2 p.m. 

Creditors ot the Totnes Electric Lighting Company, Ltd., are 
required to send in particulars of their claims to Messrs. Simp- 
son & Bowen, Princes Street Chambers, 2 Princes Street, London, 
E.C., on or betore December 14th. 

Creditors of the Chelmsford Electric Lighting Company are 
also required to send in particulars of their claims to the above 
‚у December 14th. | 

The first meeting of creditors in the bankruptcy of Henry 
Wainwright, electrical engineer, George Yard, Barnsley, Yorks, 
has been fixed for November 15th at 10.30 a.m., at the Official 
Receiver's Осе, 7 Regent Street, Barnsley. The public examina- 
tion will take place at 11.30 a.m. on the same day. 

A first and final dividend of 1s. 4d. in the £ in the bank. 
ruptcy of K. C. Moran, electrical engineer and contractor. 804 
Teddesley Street, Walsall, will be paid on November 11th at the 
Official Receiver's Office, Wolverhampton. 


Manchester Section of the Institution.—' The opening meetin 
of the Manchester Section of the Institution of Electrical 
Engineers will be held in the Banqueting Hall of the Midland 
Hotel, Manchester, on Tuesday next, November 12th, at 
1.50 p.m. Mr. M. B. Field, Chairman, will deliver his 
Inaugural Áddress, after which there will be a smoking con- 
cert. The remaining meetings of the Session will be held at 
the Physical Laboratory of the University of Manchester. The 
following programme has been arranged :—November 26th, 
“Further Remarks on the Electrical Operation of Textile 
Factories,” by Н. W. Wilson; December 10th, “The Reluctance 
of the Air Gap in Dynamo Machines,” by T. F. Wall; 
January (th, “ Magnetic Oscillations in Alternators,” by G. W. 
Worrall; January 21st, “High Voltage Transmission and Dis- 
tribution” (from a mainsman's point of view), by C. H. K. 
Chamen; February 4th, “ Protective Devices for High-Tension 
Transmission Lines,” by J. S. Peck; February 18th, “ Direct- 
Current, Turbo-generators," by W. Hoult; February 28th, 
Annual Dinner; March 3rd, “Investigations on the Operation 
of Enclosed Fuses,” by Prof. A. Schwartz and W. H. N. 
James; March 17th, “The Management of Engineering Work- 
shops," by Eustace Thomas; March 3lst, “ Electrolytic Cor- 
rosion,” by Prof. W. W. H. Gee; April 14th, Annual General 
Meeting. The following paper will also be read :—‘ Alternating 
Current Turbo-generators.’? by Dr. M. Kloss. The above pro- 
gramme is marked *'Provisional." This is owing to the new 
recnlations passed by the Council of the Tnstitution regarding 
papers read, either in London or at any of the provincial centres. 
These regulations may involve changes in the dates or subjects 
of papers. 
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CATALOGUES AND PAMPHLETS RECEIVED 


BELLS, INDICATORS, &c.—A new issue of their catalogue 
of electric bells, indicators, &c., is to hand from the Sun Elec- 
trical Co. А very large variety of bells and buzzers are listed 
of ordinary and watertight types, together with several types of 
indicators and relays. A long range of pushes are given, in- 
cluding some very artistic designs and special forms for fire 
alarms, &c. Other miscellaneous supplies dealt with in the 
same list comprise Leclanché and dry cells, small accumulators 
and accessories for the same, and tools, &c., used in line con- 
struction. 

RADIATORS.—The Dowsing Radiant Heat Co., Ltd., send 
us a sheet for hanging up illustrating a number of forms of 
their well-known luminous electric radiators. | 

INDUCTION COILS.—A pamphlet from Leslie Miller de- 
scribes the latest pattern of Miller's patent jointless sectiom 
induction coil, arranged for working from the ordinary electric 
light mains by means of a coal gas mercury jet turbine break, 
which also carries a mica disc valve. This form of break is 
the invention of M. Béclére, of Paris, and works on the same 
‘principle as other mercury jet breaks, except that the break takes. 
place in an atmosphere of coal gas or hydrogen instead of spirit 
or paraftin. We understand that five heavy discharge 15-inch 
coils of this type are on order for the newly-built out-patient. 
department at St. Barthclomew’s Hospital. 

SURFACE CONDENSERS.—A large and attractively illus- 
trated catalogue of surface condensing plant has been issued by 
Messrs. Willans & Robinson, of Rugby. The firm have fully 
standardised a series of complete surface condensing plants 
with air pumps of the Edwards type, and, when required, centri- 
fugal circulating pumps driven either by electricity or by steam. 
Full details of the construction of the condenser body and 
pumps are given, and an instructive series of photographs shows 
the ease with which the pumps can be dismantled. An im- 
portant feature in the way in which the ''contraflo "" principle 
is adapted to the surface condenser body, and combined with the 
vacuum augmenter. Diagrams are given to show the action of 

. both these features. - | | 

TUDOR ACCUMULATORS.—The Tudor Accumulator Co. 
have published in book form a most useful collection of diagrams 
of connections for storage battery installations, together with a 
mass of well-chosen information relating to the design of such 
installations. The diagrams are 18 in number, and embrace 
cases of constant voltage by means of regulating end cells with 
and without boosters, discharge and charge with reversible 
booster, and special traction diagrams. 


NEW PUBLICATIONS 


‘Steam and Exhaust Pipes." By R. McGregor. (London: 
The Electrical Times.) 1s. 6d. | 
“Science Abstracts." October. Section A: Physics; Sec- 


tion B: Electrical Engineering. 


(London: E. & F. N. Spon, 
Ltd.) 1s. 6d. each. 


Engineering Staffs at Poor Law Institutions.—The President 
of the Local Government has appointed a Departmental Com- 
mittee to inquire and report on the subject of the machinery 
and engineering staff at Poor Law institutions. The committee 
consists of Mr. A. D. Lowry (chairman), Mr. B. T. Kitchin, 
and Mr. H. R. Hooper, with Mr. I. G. Gibbon as secretary. 


Northampton Polytechnic Institute.—' The annual prize distribu- 
tion and conversazione will be held on Friday and Saturday, 
November 29th aud 50th. His Royal Highness the Duke of Con- 
naught, K.G., has graciously consented to distribute the prizes 
on November 29th, and after the prize distribution the whole of 
the laboratories, workshops, drawing office, and studios of the 
Institute, both in the main building and in the British Horo- 
logical Institute adjoining (the Technical Optics Department), 
will, as usual, be on view in working order. The conversazione 
of members and students will be held on the following evening, 
Saturday, November 30th. 


Electricity Supply in Paris.—On Friday the new rates of 
electricity supply in Paris, under the agreement arrived 
at between the Paris Municipality and the electric lighting com- 
panies, came into force. We gave the terms of this agreement 
in ELECTRICAL ENGINEERING, Vol I., p. 950. The companies are 
enabled to fix their own tariffs, under the condition that they 
are not above the following maxima :—From November Ist, 
1907, to December 31st, 1913, 70c. (6°7d.) per kilowatt-hour for 
lighting; 50c. (29d.) for other purposes. From January lst, 
1914, 50c. (4:84.) for lighting, and J30c. (2:0d.) for other pur- 
poses. A reduction of 25 per cent. is to be made to consumers 
taking supply at the primary pressure. Consumers who on 
January 156, 1907, were paying 75c. (72d.) per unit, are on 
November Ist. 1907. to have the rate reduced to 67:5c. (6:5d.); 
those paying 70c. (6°74.) are to have a reduction to 65c. (6:2d.) 
those paying 65c. (62d.) are to have a reduction to 62:5с. (6d.), 
and none of the present prices below 625c. (6d.) per unit are 
to be raised. From January Ist. 1914, the maximum price to. 
these consumers will be 50c. (48d.), as above mentioned. 
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SUMMARY 


A Lona letter from Mr. E. J. Fox continues the con- 
troversy regarding the comparative costs of steam tur- 
bines and large gas engines, and compares the figures 
given by Mr. 5. E. FEbbEN for steam turbines with 
the estimates of Mr. L. Andrews for large gas engines, 
considering more particularly the capital expenditure 
required to provide spare plant.—Mr. К. EDGCUMBE 
contributes to the correspondence on portable batteries 
for mains testing, pomting out that a 200-volt battery, 
With an insulation resistance as high as a tenth of a 
megohm, will lose 10 ampere-hours in six months. He 
suggests having the battery connected in groups, say, of 
25 volts, except when in use. (Page 748.) 

A SHORT article by Mr. R. C. Rorerts urges the 
advantuges of the arrangement of high- tension. trans- 
mission systems with equal-sized units in the gene- 
rating station and sub-stations, permanently connected 
together respectively on separate circuits without 
parallel running. (Page 750.) 

Tne accounts of the London County Council's Tram- 
wavs for the year ended Mareh 31st. 1907, are dealt 
with in a critical article. The progress of the elec- 
trification made a rapid stride during the vear, at the 
cost of much disturbance to trate on the northern 
lines, shown by a large falling off in the receipts. The 
extension of electric traction to about half the mileage 
operated, and the supply of power from the Greenwich 
station during the greater part of the year, pernut. for 
the first time, of a useful analysis of the returns from 
which some forecast of the results of wórking the whole 
of the lines electrically is possible. It is shown that, on 
the average mileage operated, the gross receipts are over 
£20.000, and the nett over £8,000 per route niile; and 
that there is a fair nett profit after paying all capital 
charges, and providing Id. per ear mile for the Renewal 
Reserves Fund. Examination of the working expenses 
in detail shows that while certain items are high, com- 
pared with the average figures on other tramway s, the 
special circumstances, including the use of the conduit 
system, afford а reasonable explanation, and also a 
prospeet of a material reduction as the system expands 
and the conditions become more settled. The high rate 
of earning per route mile and per car mile quite 
compensate for the higher expenditure. The statisties 
show that unusually high rate of average speed and ear 
mileage per day are maintained. The question of the 
extra capital and working costs of the conduit systern 
is briefly examined in relation to the receipts, and it 
is shown that for the lines in operation, the density of 
the traffic covers the cost of the luxurv, but that a 
less expensive equipment will be needed to make out- 
lying extensions remunerative. (Расе 751.) 

Психо 1906, 336 tons of tungsten were exported 
from Portugal, as compared with 9 tons in 1905. The 
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increase is probably largely due to the developments 
that are being made in connection with metallic fila- 
ment lamps. (Page 754.) 

IN a Paper read recently before the Canadian Elec- 
trical Association, Mr. С. E. DELAFIELD discussed the 
design of insulators for high-tension transmission 
lines. The author was inclined to favour the suspen- 
sion type for very high pressures, and gave some 
notes on the manufacture of suitable porcelain. The 
same subject was treated by Mr. DEAN Harvey in a 
recent article which discussed the processes of porce- 
lain manufacture, and considered the causes of break- 
down. (Page 759.) 

A PAPER read by Mr. H. ANprnsoN before the 
summer meeting of the American Institute of Elec- 
trical Engineers dealt with the application to tram- 
way motors of commutating poles, especially in the 
direction of rendering higher  continuous-current 
voltages practicable for traetion work. (Page 758.) 


THE circumstances leading to the appointment of 
receivers for some of the Westinghouse group of com- 
panies in America are explained. (Page 758.) 

Тнк Papers down for reading before the Institution 
of Electrical Engineers and its Local Sections during 
the present session have been selected by the pro- 
cedure set down in a new set of rules issued by the 
Council. А * Papers and Editing Committee '' has 
been formed, consisting of the Chairmen of all the 
Local Sections, an equal number of members ap- 
pointed bv the Council, and the usual ex officto 
members of all committees. All Papers submitted are 
sent to the Secretary of the Institution in. London, 
and are passed on to referees in the usual way to be 
reported upon. The Paper and report next comes up 
for consideration by a sub-committee on which the 
Loeal Sections are represented; this sub-committee 
has the power to recommend the acceptance of Papers 
or to reject them. From the recommended Papers, 
the main committee draws up a programme for the 
General Meetings of the Institution in London for 
so much of the session as it сап, and the Committees 
of the Local Sections then draw up their programine 
from the Papers thus chosen. When Papers are 
selected, both for the General Meetings and for a Local 
Seetion, they will either be read in London first, or 
else will be read during the same week before the 
Local Section. These rules apply only to the selec- 
tion of actual Papers, and not to meetings at Local 
Sections for the purpose of discussing any subject of 
general or local interest; they are also modified in the 
case of the Colonial Local Sections. (Page 759.) 


IN connection with the electrification of the Victorian 
railways, upon which Mr. C. H. Merz has been con- 
sulted, we give the arrangements come to between him 
and the Victorian Government. Mr. Merz will receive 
the sum of 2,000 guineas and travelling expenses from 
London to Melbourne, not to exceed £350, in addition 
to certain percentage commission upon all work carried 
out. (Page 759.) 

Tue Presidential address of Mr. W. H. PATCHELL to 
the Association of Engineers-in-charge last night was 
chiefly devoted te the economic management of generat- 
irz plant. (Page 760.) 

А NEW telephone exchange was opened by the Post 
Оћсе in Hornsey last Thursday. Although in a resi- 
dential suburb, the exchange started with about 200 
subseribers, is equipped for 2,700 subscribers, and has 
an ultimate capacity of 5.400. It is on the full eom- 
mon battery svstem. There are 48 outgoing and 47 in- 
eoming Junctions, worked on the order-wire systern, 
and 10 outgoing and 10 incoming ringing junctions. 
The switchboards are arranged for 2-partw ringing, 
with a 2-party master ringing key on the subscriber's 
board, and separate keys on the junction board. 
There is a modification of the usual design on the main 


distributing frame. The cables enter on the horizon- 
tal side, through fuses placed on large porcelain fuse 
strips. and the heat coils are on the vertical side. Our 
ürticle contains & drawing of these fuse strips. and 
other illustrations. (Page 761.) 

A NEW train lighting system has been introduced 
by the FELTEN & GuitLEAUME-LAHMEYERWERKE Co., 
in which a specially arranged separate exciter is em- 
ployed. The voltage of the main generator is ap- 
proximately constant over a considerable range of 
speed variation, and the polarity is unchanged bw 
reversing the direetion of rotation. (Page 704.) | 


А NEW wireless telegraph station for the transmission 
of messages across the Atlantic by the Poulsen hydro- 
gen are undamped oscillation system, has been nearly 
completed by the Amalgamated Radio Telegraph Co.. 
at Knockroe, on the west coast of Ireland. Тһе aérial 
is supported on a number of masts, the largest of which 
are 360 ft. in height. The apparatus is designed for 
a free continuous radiation of 10 to 15 kilowatts. 
(Page 765.) 

AN installation of Prof. A. Konx's telephotographic 
apparatus has been put up in London for the trans- 
mission of photographs to and from Paris. At the 
inauguration of the apparatus last Thursday Prof. 
Korn gave a lecture outlining the principles of the 
system as at present employed, and referring to some 
of his earlier experiments. (Page 767.) 

A COMBINED motor switch and fuse-box, designed on 
the principle that it cannot be opened unless the switch 
Is in the off position, is described. (Page 768.) 

Foster & Co., of Wimbledon, have brought out an 

are lamp with several new features. (Page 763.) 
. AN interesting feature of the sub-station of the 
Spokane and Inland single-phase railway is the use of 
batteries to equalise the load by means of automatically 
controlled continuous-current machines coupled to the 
phase changing motor-generators. (Page 760.) 


Тнк Medical Officer of Health to the Chelsea Borough 
Council has issued a report upon the result of the pro- 
eeedings against the Underground Electric Railwavs 
Co. of London, in respect of smoke nuisance, reported in 
our last issue. He says that the Borough Council, 
having been unsuccessful against the Company on two 
occasions, would not have instituted proceedings for the 
third time but for a threat by the London County 
Council to treat them as a defaulting authority if they 
did not. The Publie Heulth Conunittee of the Chelsea 
Council recommend, in the circumstances, therefore, 
that the London County Council be asked to furnish a 
substantial contribution to the costs incurred in the 
recent proceedings. (Page 770.) 

A STATEMENT by Mr. C. Jones, chief electrical en- 
gineer to the Metropolitan Railway, gives some in- 
teresting details of the trains involved in the recent 
accident at West Hampstead, which formed examples 
of the two different types of multiple unit equipment 
used on the railway. (Page 770.) 

A PAPER read recently by Mr. P. Winsor gives the 
result of experienee with gas-driven generating plant 
at a traction station in the United States. (Page 770.) 


SOME experinents have recently been made between 
Dieppe, Barfleur, and Havre, by Messrs. E. BELLINI 
and A. Tost, with a very promising new system of direc- 
tive wireless telegraphy, emploving unearthed closed 
oscillating circuits. The development is of considerable 
Importance. We deal with the matter also in an 
editorial note. (Pages 748 and 771.) 

Uxper “Electrochemistry and Electrometallurey.”’ 
attention is directed to two Papers read at the recent 
biennial meeting of the American Electrochemical 
Society at New York. Gustave Gin deseribes an in- 
duction furnace for the smelting of zine ores, which 
appears to work in a very efficient manner. — The 
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ordinary furnace methods at present employed are by 
no means etlicient, and the electric arc furnaces which 
have been experimented with have not so far given 
very satisfactory results; consequently, Gin’s process 
will be watched with interest. The present-day pro- 
cess is not capable of dealing with sulphide ores which 
occur so abundantly in nature, but Gin claims to be 
able to deal with these successfully. Mr. CHARLES E. 
BAKER read a paper in which he described a new appli- 
cation of chlorine in metallurgy. We have on several 
occasions referred to the importance of finding a suit- 
able outlet for the employment of electrolytic chlorine, 
and only last week drew attention to its employment 
for the manufacture of organie chlorine compounds 
from acetylene. The employment of the gas for metal- 
lurgical purposes, however, opens out a far wider field 
of operation, and as a great portion of the process, 
subsequent to the use of the chlorine, is electrolytic, 
electrochemists will be particularly interested in its 
success. (Page TO.) 

UNDER ‘ ELECTRICAL ScriIENCE," in the British and 
American section, two researches on secondary Ront- 
ven radiation are summarised. In the papers ab- 
stracted in the Continental Section, LinrENrFELD de- 
scribes a mercury vapour lamp for high current densi- 
ties, ASCHKINASS proves that poloniuin spontaneously 
acquires а negative charge, and F. Вокраз announces 
the successful preparation of sapphires and other jewels 
bv exposing corundum to strong radium rays. (Page 
776.) 

AMONG the patents published by the Patent Office 
on Thursday last is one by Н. Е. Jor, in which he 
makes the electrodes in secondary batteries in such a 
manner that ducts are formed, through which the 
electrolyte is caused to flow continuously, by means 
of its own expelled gases. Another specification by 
Bastian and CarvknT deals with a method of effectu- 
ally sealing electrie conductors into glass, &c., for the 
making of electric lamps. FELTON & GUILLEAUME- 
LANMEYERWERKE A. G. have a patent for providing a 
direct current. motor, which regulates its own current 
to suit the speed at which it is working, making this 
tvpe of motor particularly suitable for rolling mills, 
winding machinery, &e.; and S. G. Brown has an 
invention for accelerating the speed of transmission in 
submarine telegraphy and generally improving the 
system, both as to transmitting and receiving mes- 
sages. Another specification taken out by Soc. ANON. 
WESTINGHOUSE and Braun relates to a compound 
wound direct-current motor, which has an auxiliary 
dynamo machine connected in series across its shunt 
windings; and KRIEGER and COMPAGNIE PARISIENNE DES 
VOITURES ÉLECTRIQUES, have an improved commutator 
and brush-holder. (Page 777.) 

Locar NomEs, Particulars of Tenders Invited, Re- 
ceived and Accepted, Prospective Business, and other 
notes. companies' meetings, and reports, appointments, 
and personal notes, &e., and our Stock and Share List, 
will be found on pages 779 to 784. 


ONE of the best pieces of work done by the In- 
stitution of Electrical Engineers was the formation of 
the Local Sections, and the excellent quality of the 
Papers and discussions, notably at some of the centres, 
and also the large increase in membership that has re- 
sulted, are ample proofs that this has been fully ap- 
preciated. The Institution has always taken its duties 
towards the Local Sections seriously, and has now 
decided to assume more responsibility than hitherto 
as regards the individual Papers that are read at their 
meetings. From the rules relating to the method of 
procedure, which will be found elsewhere in this issue, 
it will be seen that the selection of Papers no longer 


rests with the Local Hon. Secretary, or the local 
Committee, but with the Institution itself. All Papers 
are fo be sent to the Secretary at headquarters, - 
and they are then submitted to referees and considered 
by a sub-committee and committee appointed for the 
purpose, on which the Local Section will be re- 
presented. Thus no Papers will be read, even at 
Local Sections, that have not been formally accepted 
by the Institution after thorough examination. This 
will doubtless raise still further the standard of the 
work done by the Institution in the Provinces, and 
although it may tend, during the first year under the 
new régime, to make the task of the local committees 
harder in providing a programme for the session, there 
cannot be a doubt that the Sections will benefit ulti- 
mately. It is recognised, at the same time, that there 
is no necessity for a new Paper to be submitted at 
every meeting, and that, in place of this, one of the 
Papers read in London or elsewhere can be discussed, 
or a general discussion can be substituted on a subject 
of local or general interest. 


е «Di . 


THE tramway accounts of the London County Council 
for 1906-7, which are submitted to analysis in another 
column, give a more definite prospect of settling down 
to regular working conditions within a measurable time 
than has been the case with any of their forerunners. 
The replacement of several temporary sources of power 
supply by the operation of the Greenwich power station, 
is one of the features tending that way. At the close’ 
of the year slightly over half the length in operation 
was worked by electric traction, and south of the 
Thames the electrified lines were nearly free from the 
disturbing effects of reconstruction. On the north this 
was far from being the case, but the brunt of the dis- 
location and consequent loss fell upon the lines taken 
over from the North Metropolitan Tramways Company 
at the beginning of the financial year, upon which 
horse traction complicated by conversion operations 
resulted in a small deficiency. As this result is an in- 
direct testimony to the vigour with which the work 
was pushed on, and a promise that horse traction will 
barely survive the current year, it may be accepted 
Without criticism. It will be more satisfactory to the 
ratepayer to note that the surplus frorn electric working 
covered this loss as well as the whole capital charges 
for interest and redemption upon the tramway debt, 
and then left a small balance. The trafhe statistics 
for the year indicate that the tramway traffic density 
per route mile in London compares more nearly with 
New York than with even the largest. British. towns. 
On the other hand, the inadequacy of tramway accom- 
modation in regard to the population and area, are 
strongly marked by comparing the gross earnings and 
the mileage with those of the tramways in our large 
provincial cities. The gross earnings of the London 
tramwavs amounted to £1,414,604, horse and electric, 
whilst Manchester, for example, with about one-sixth of 
the population, took £719.000, so that on the same 
revenue per head, the London annual reeeipts should 
be over £4.000.000. Although the net revenue for the 
year under review failed to provide the desired renewal 
fund of one penny per car mile, a good deal more than 
that was earned on the electrically-operated lines, but 
absorbed by capital and other charges outside them. 
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There is therefore good reason to anticipate satisfactory 
financial results, as electrical working is extended, and 
encouragement to press on the completion of the con- 
version, as well as certain urgently needed extensions. 


<< 


In an article in this issue a series of very remarkable 
experiments on a novel method of directive wireless 
telegraphy is described by the experimenters, Messrs. 
BELLINI and Tost. The experiments are of great scien- 
tific interest, as well as of extreme practical importance. 
in itself the system is a development of the method of 
directive signalling invented by Artom some years ago. 
Artom proposed to set up trains of circularly polarised 
electric waves by the use of а pair of inclined antenne 
in contrast with the plane-nolarised waves emitted from 
a straight antenna, and he claimed to have demon- 
strated that these circularly polarised waves spread 
themselves most intensely in the direction perpendicular 
to the common plane of the two inclined antenne. But 
there exist very grave theoretical reasons for doubting 
the intensity of the emission of circularly polarised 
waves in the direction indicated, and there is also great 
doubt as to how long waves initially circularly polarised 
will retain that character. Now the new experiments 
throw an interesting light on this matter. For in the 
new experiments two inclined antenne are used, and it 
is probable that some circularly polarised radiation is 
dispatclied in the direction normal to the plane of the 
antenne; yet it is just in the other principal plane, that 
is the plane containing the antenne, that the strongest 
signals are perceived. Thus we may regard these 
Dieppe experiments as now finally dismissing the 
original Artom conception from the arena of practical 
wireless telegraphy. This is not the only point of in- 
terest in this series of experiments on the French coast. 
The fact that the inclined aérials form a closed, or a 
nearly closed circuit, recalls that recently Prof. FLEMING 
described in a Physical Society Paper certain experi- 
ments on the radiation from a closed oscillator. His 
experiments were confessedly of but slight applicability 
to real telegraphy, inasmuch as the distances covered 
were measured in feet instead of in miles; yet so far 
as they went they indicated that the best transmission 
occurred when the planes of the coils were horizontal. 
As this is the very position in which the lines of electric 
force in the wave field are parallel to the earth, and 
eeasily absorbed ohmically and wasted, the conclusion 
was not very acceptable to the mind. The experiments 
at Dieppe on the large scale did not include any tests 
on horizontal circuits, but, so far as they go, they tend 
to confirm our faith in the principle that the moving 
lines of electric force must be vertical. Another result 
of Prof. FLEMING'S experiments was that a very pessi- 
mistic view of the possibilities of closed-circuit tele- 
graphy was led up to; the Dieppe experiments give a 
decided negative to that conclusion. The practical im- 
portance of the new method of directive wireless tele- 
graphy arises from the fact that as contrasted with 
other directive methods less aérial apparatus is needed, 
and in the second place, a smooth and fine variability 
of direction is possessed. The ingenuity of the device 
by which directivity is attained will at once be appre- 
ciated by readers of the article; but, of course, its 
highest recommendation is its eminent simplicity, and, 
im consequence, its practicability. In this respect: it 
leaves little to be desired. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, NOVEMBER 1411. 
Birmingham and District Electric Club. 


7.30 p.m. Meeting at the Colonnade Hotel, New Street, 
Birmingham. Paper to be read :—‘‘Recent Develop- 
ments in Single-Phase Motors for Power and Traction," 
by V. E. Walters. 


Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting. Paper to be read :— 
“The Dielectric Strength of Insulating Materials and the 
Grading of Cables," by Alexander Russell. The pre- 
miums for last session will be distributed at this meeting. 

FRIDAY, NOVEMBER 15rn. 
Institution of Mechanical Engineers. | 

8 p.m. Ordinary meeting at Storey's Gate, St. James's 
Park, London, S.W. Paper to be read :—‘‘ Labour-saving 
Appliances at the Mines of the new Kleinfontein Co., 
Transvaal," by E. J. Way. 

‹ ATURDAY, NOVEMBER 16тн. 

Institution of Electrical Engineers: Students! Section. 

3.30 p.m. Visit to the Post Office Telephone Exchange. 
Carter Lane, London, E.C. 

MONDAY, NOVEMBER 18тн. 
Institution of Electrical Engineers: Newcastle Local Section. 


8 p.m. First General Meeting of the Session at the Arm- 
strong College, when the President, Mr. James Pigg, will 
deliver his Inaugural Address. 


Junior Institution of Engineers. 

8 p.m. Meeting at the Institution of Civil Engineers, Great 
George Street, Westminster, when M. Gustave Canet will 
deliver his Presidential Address on ‘‘ The Latest Im- 
provements in French and English Modern Artillery.’ 


TUESDAY, NOVEMBER 19тн. 


Institution of Electrical Engineers: Manchester Students’ 
Section. 


7.30 p.m. Meeting of the Municipal School of Technology, 
vwhitworth Street, Manchester. Paper to be read :— 
“Power for Works and Factories, with Costs," by L. J. 
Lepine. 

WEDNESDAY, NOVEMBER 20тн. 
Institution of Electrical Engineers: Birmingham Local Section. 

7.30 p.m. Opening Meeting at the University, Edgbaston. 
The Chairman, Professor Gisbert Kapp, will deliver his 
Inaugural Address. 


Soctety of Arts. 


8 p.m. First Ordinary Meeting, when Sir Stewart Colvin 
Bayley, K.C.S.I., C.I.E., Vice-President, and Chairman 
of the Council, will deliver his Inaugural Address. 


CORRESPONDENC 
LARGE GAS ENGINES. 
To the Editor of ELECTRICAL ENGINEERING. 


Sir,—Mr. Fedden's letter in ELECTRICAL ENGINEFR- 
iNG of November "7th, puts forward certain modified 
figures which seem to me & more equitable comparison 
between the running costs of steam turbines and gas 
engines. Without the introduction of any further 
figures, I think the ones Mr. Fedden has put forward 
for steam turbines, and the ones which Mr. Andrews 
has given for gas engines, speak their own tale. 

Put brieflv, the arguments against the use of large 
gas engines are, first, that their high capital cost must 
necessarily militate against a low selling price of elec- 
tricity, if sufficient allowance is made for capital charges 
in arriving at the selling price; and, second, that the 
low costs for fuel which accompany the use of gas 
engines are largely discounted by the remaining costs 
which go to make up the total working expenses being 
in excess of the corresponding costs prevailing with 
steam turbines. By the remaining costs I refer, ot 
course, to labour, repairs, oil, waste, and stores (Mr. 
Andrews grants that all these items are greater with 
gas engines than with steam turbines, with the excep- 
tion of repairs; I scarcely think, however, that Mr. 
Andrews ean seriously claim that the repairs item on 
gas engines is less than on steam turbines). 

Mr. Andrews makes a comparison between the 
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running costs when dealing with load factors of 15 
per cent. and 100 per cent. 

Comparison with Load Factor of 15 per cent.—With 
a load faetor of this description Mr. Andrews' figures 
show in favour of steam turbines, namely, 0°5454. per 
unit with steam turbines, as against 0°566d. per unit 
with gas engines. Mr. Fedden's figures, however, 
bring this comparison to 0°442d. per unit with steam 
turbines, and to 0°66d. per unit with gas engines. I 
think Mr. Fedden's comparison is & good deal closer 
than Mr. Andrews'. 

Comparison with Load Factor of 100 per cent.—Mr. 
Andrews' figures with the high-load factor—conditions 
which suit the gas engine—tend to show a total cost 
of 0.204d. per unit with steam turbines, as against 
0:135d. per unit with gas engines. I think, however, 
that this comparison is not quite fair. These figures, 
which tend to speak so much in favour of gas engines, 
are based on Mr. Andrews’ 16,000 kw. of gas engines 
running 24 hours a day and 365 days a year, without 
uny reserve capacity for repairs, or, in the event of 
one of the units being laid aside for overhaul purposes. 
In the case of the steam turbines, it is true that these 
are assumed also to be working continuously at their 
normal load, but here an appreciable reserve capacity 
is available by virtue of the overloads which can be 
maintained. 

To deal with the load for which Mr. Andrews’ com- 
parison is made, it would not be unreasonable to have 
reserve plant to the extent of 50 per cent., i.e., plant 
of a capacity of 16,000 kw., for continuous operation, 
but sufficient plant to work up to 24,000 kw. to allow 
for accidents. 

The following plant would therefore be necessary :— 

Gas Plant— 


4 units of 4,000 kw. 16,000 kw. 
Spare—2 ,, Уз es 8,000 ,, 
Total 24,000 kw. r 


Steam Turbines.—Three units of 9,900 Ку. = 16,500 
kw. (each of these units to be capable of giving 8,250 
kw. continuously in case of emergency). Spare one 
unit of similar capacity, 5,500 kw.—22,000 kw., with 
a maximum overload capacity of 33,000 kw. 

Note.—In case two of the steam turbines were out of 
commission, the remaining two units would still be able 
to deal with the normal load of 16.000 kw. by virtue 
of the overload capacity; the steam turbine plant 
above, therefore, is on the same basis as the gas engine 
plant. 

The eapital cost to provide for a plant of this de- 
scription, taking Mr. Andrews' figures for the gas 


engines, and Mr. Fedden's figures for the steam tur- 


bines, would be as follows : — ; 
Capital Cost of 16,009 kw. Piant Without Reserve 
Capacity. 
Steam turbines. Gas engine. 
Mr. Mr. Mr. Mr, 
Andrews. Fedden. Andrews, Fedden. 
Engines and gene- 
rators .. £96,000 £60,000 £161,700 £161,700 
Boilers, е. 81,000 56,000 — — 
Producers, &c. E: -— — 77.700 77,700 
Engine.room, &c. .. 18.000 18.000 42.000 42,000 
Switch-gear 9,250 5.250 5,250 9,250 
£200,250 £139,250 £286,659 £280,650 
5% contingencies 10,012 6,962 14 332 14,332 
£210,262 146.212 €300,982 £300,982 


Ertra Capital Outlay to give 50 per cent. Reserve 
Plant to Engine-house Plant. 


Steam turbines, 
On Mr. Fedden's 


Gas engines, 
On Mr. Andrews’ 


basis, basis. 
Engine and generators £20,000 £80,850 
Additional size of engine-room. 6,000 21,000 
Total (including extra) £172,212 £402,832 


The above amounts to this, that whereas steam tur- 
bine plant would necessitate & capital expenditure of 
£172,212, an equivalent gas-engine plant would necessi- 
tate a capital expenditure of £402,832. 

It remains for those installing plant to decide for 
themselves whether the lower fuel charges accompany- 
uig the use of gas engines—and after making due allow- 
ance for the increased cost of running gas engines in 
other respects—will justify the big difference in capital 
expenditure shown above. I think the extreme ease 
with whieh overloads can be dealt with on steam tur- 
bines is sometimes overlooked, in view of the fact that 
this overload capacity is frequently used for dealing 
with the peaks of loads without a special plant being 
installed for the purpose, and also, obviating the 
recessity for carrying further reserve plant. If the 
eapital eharges are taken properly into account in 
figuring out the relative costs of running steam tur- 
bines as against gas engines, I think it will be found 
that the gas-engine scheme starts very seriously handi- 
capped. It is difficult to imagine, for instance, the 
amount of gas-engine plant which would be necessary 
for giving a supply of electricity similar to the supply 


which Mr. Merz is giving from his Carville Station, 


assuming a similar amount of reserve capacity of plant. 

In the ease of the steam-turbine plant the reserve 
capacity is available in the overload capacity of the 
turbines. Probably even the accommodating German 
tanker would hesitate to find capital for the necessary 
plant to give the same security of supply as Mr. Merz 
possesses in his turbine station at Carville. 


Yours faithfully, 
E. J. Fox. 
Victoria Works, Rugby. 
November 11th, 1907. 


— — ie— — — | 
DRY CELLS FOR TESTING MAINS. 
To the Editor of ELECTRICAL ENGINEERING. 


Dear SiR,—In giving their views on the above subject 
your correspondents have, I think, overlooked one 
point of considerable importance, particularly when 
using dry cells, and that is the surface leakage of the 
battery. Take the case of a 200-volt dry battery as 
ordinarily arranged; the insulation after one month's 
use will probably be of the order of 01 megohm, which 
means a loss of some 10 ampere-hours in about six 
months. Probably before the battery has been in use 
for half that time its insulation will be anything between 
1,000 to 20,000 ohins, unless it has been exceptionally 
well looked. after. 

The remedy for this state of things is to be found 
in dividing the eells into groups of, say, 25 volts each, 
which groups, although all mounted in one box, are 
kept quite distinet. and are only joined up in series 
when actually required for use. The insulation cf eech 
set will be quite as great as that of the whole battery 
as ordinarily arranged, so that the ampere-hours ex- 
pended amount to perhaps one-tenth of their forme: 
value. 

While owing to their greater capacity this precaution 
is less necessary in the case of accumulators, vet, on 
the other hand, the insulation of such a battery is, as 
a rule, less than that of one composed of dry cells, so 
that the arrangement is useful in this case also. 

When the hand-turned generator alluded to by Mr. 
Russell is not admissible, owing to an absolutely steady 
voltage being required on account of capacity effects, 
for example, a small magneto motor-generator, driven 
from an 8-volt accumulator forms a very convenient 
substitute for a high-voltage battery, being bot» mere 
portable and much more durable. 

Yours. faithfully, 
KENELM EDGCUMBE. 

87 Victoria Street, S.W. 

November 11th, 1907. 
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THREE-PHASE POWER TRANSMISSION WITHOUT SWITCHGEAR 
By R. Coryton Roberts 


5 ] SHE following notes reter more particularly to 

plants employing underground cables for trans- 
mitting power which is to be converted into direct 
current at substations. The difficulty of providing a 
safe and reliable form of H.T. switchgear at a moder- 
ate cost, coupled with the dangers arising from those 
peculiar phenomena which Lord Kelvin has so aptly 
described as the subtleties of alternating current, must 
have made many engineers wonder whether some 
radical modification of the H.T. scheme might not be 
worth sacrifices in other directions. Switchgear is in- 
separable from the system of parallel operation, but 
there is no reason why this system should be slavishly 
adhered to if advantage can be gained by departing 
from it. 

Starting from first principles, the function of the 
Н.Т. scheme is obviously that of a coupling between 
the steam plant erected at some favourable but dis- 
tant locality, and the direct current generators, placed 
near the centre of consumption. Following out this 
peint of view in detail, one D.C. generator at a sub- 
station, and one engine at the generating station might 
be treated as a unit, coupled electrically by an alter- 
nator, & cable, and a motor, all permanently bolted up 
together, without any switehgear whatever. Such an 
arrangement would, in many cases, entail some com- 
promise in the choice of the size of the units, and this 
would doubtless limit its field of utility, which, how- 
ever, need not be a negligible quantity. Of course, 
provision could be made for temporary cross-connec- 
tions, to be bolted up when the affected circuits were 
dead. 

At first sight the advantages may appear to be con- 
fined to the simplification and economy in expenditure, 
resulting in the abolition of switches and their con- 


nections, advantages which, in themselves, might 
justify considerable sacrifices. There are, however, 


several incidental considerations, which may be worth 
some attention. 


To commence with, the difficulties of charging 
up feeders and switching on large H.T. motors 
might be entirely eliminated. By running up the 
engine, with a low excitation on the alternator, the 
unloaded motor at the substation could be simultan- 
eously brought up to speed, and the effects of any 
resonance of harmonics kept within bounds until the 
full, and therefore safe, periodicity was reached, and 
normal conditions realised. With an efficient telephone 
system, this is quite possible and has been done. 


No synchronising would be needed, and even if syn- 
chronous motors were tried for the sake of a high power 
factor, a predetermined adjustment of the field rheo- 
stats at the generating station and at the substation 
should cover all requirements. The D.C. generators 
could be put on load practically as soon as the com- 
plete unit reached full speed, a saving of time of no 
mean importance under emergency conditions, when 
time is everything and the switch attendant’s lot an 
unenviable one. 

Automatic protective devices could be reduced to the 
simplest form, if not entirely avoided, an advantage 
which will be readily appreciated by engineers who have 
соте in contact with the alternating eurrent variety. 
A reverse cut out of good design on the D.C. generator 
would give reliable protection in case of power pumping 
back from the D.C. busbars and the arrangement. of 
the H.T. svstem ought to permit of an alternator with 
a high reactance being used, thus making the H.T. 


side to a large extent self-protective from power 
pumped into a fault from the engine end, at any rate 
for a sufficient time to permit the engine to be shut 
down by hand: An automatic signal could be operated 
by a simple overload device, and this might, if desired, 
be extended into a fairly reliable automatic steam cut- 
off. The proportion between the alternator short-cir- 
cult current, engine flywheel effect, and section of con- 
ductors, would merit attention, and it is worth noting 
in this connection that there is evidence to show that 
the current momentarily produced by a sudden dead 
short is about double the permanent short-circuit 
current as ordinarily ascertained by experiment. 

On the score of safety and economy of space, the 
absence of switchgear could not but prove a step in 
the right direction. Series transformers bolted up be- 
tween the terminals of the machines and the cable 
boxes would provide low-tension current for the opera- 
ting and testing instruments, and for the automatic 
signal. Voltmeters could probably be dispensed with. 
and the exciter ammeters and speed indicators used 
as indirect means of checking the voltage conditions 
well enough for all working purposes. Vacuum tubes, 
if kept in condition, and treated as auxiliary indicators 
or signal lamps, are useful for H.T. work, but should 
not be relied upon as evidence that the circuit is 
'* dead.” The exchange of currents between the neutrals 
of machines would be impossible in cases where the 
star point of the generators is earthed, thus avoiding 
a source of loss and leakage where this practice is in 
vogue. 

The chief advantage of all would, perhaps. lie in the 
enhanced reliability of supply ensuing from a complete 
isolation of each unit of H.T. transmission. It is a 
deplorable fact that, in spite of all the ingenuity which 
has been expended on protective apparatus,— spark 
gaps and automatics of various designs, both simple 
and weird—a really bad short circuit on any one of 
several H.T. eables running in parallel will, in all 
probability, start & disturbance which may travel back 
to produce a secondary failure miles away, and possibly 
entail a complete shut-down. 

How far the suggestions detailed above could be 
made of practical use, depends on the special conditions 
of eaeh ease. Where the engineer decides that the 
uature of the load warrants the provision of compara- 
tively small steam units, a judicious levelling up of 
the sizes of the steam sets, the H.T. cables. and the 
converting machines might well bring the arrangement 
within the sphere of usefulness. Where larger steam 
sets are essential, some of the advantages. at least, 
might be gained by compromise, and compromise is an 
essential in nearly all engineering problems. 


Wireless Telegraphy and Telephony.—It is announced that 
considerable progress in wireless telephony is being made by 
the Amalgamated Radiotelegraph Co. in Berlin, where experi- 
ments are being carried out under the direction of Dr. Seibt. 
Following the successful communication with Weissensee, about 
five miles from Berlin, conversations were exchanged last week 
between Berlin and Juterborg over some 40 miles. [t is stated 
that the company intend next year to establish wireless tele- 
phonie communication between Oxford and Cambridge. The 
Daily Telegraph reports that successful trials of a new system 
of wireless telegraphy and telephony have been made between 
the Poulsen station at Lyngby and Esbjerg, a distance of about 
two hundred miles. ‘The new system, which is the invention of 
Herr Aron von Lepel, is said to be much cheaper to instal, as 
the apparatus is much smaller and lighter than that required for 
existing systems. Experiments are to be made between Esbjerg 
or some other German station and England. 
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THE L.C.C. TRAMWAYS ACCOUNTS 
By H. M. Sayers 


HE accounts for the London County Council's 

Tramways undertaking for the year ended March 
31st, 1907, which were formally adopted by the 
Council after the animated discussion briefly reported 
in our issue of October 81st, mark & considerable ad- 
vance in the protracted work of conversion from horse 
to electrie traction, and some important steps towards 
the linking up of the lines north and south of the 
Thames. There are no figures in the accounts from 
which it is possible to deduce the direct effect of the 
individual extensions and conversions, and the continu- 
ance of the transition period makes comparison with 
previous years somewhat unprofitable as well as tedious. 
This will continue to be the case for some time to 
come, for out of 115:18 route miles in operation at the 
close of the financial year, 57:9, practically half, were 
then being worked by horses. Nearly five years have 
already been spent on the electrification work, but the 
rate of conversion has increased notably during the last 
two years, and it may be hoped that the horse will 
disappear from the accounts after 1909 at latest. 

It will be remembered that the Council only obtained 
possession of the bulk of the tramways on the northern 
side at the beginning of the financial year now under 
review. The work of conversion to electric traction was 
commenced forthwith, and has been pushed on vigor- 
ously. The inevitable interference with the traffic has 
had a serious effect on the receipts and the net re- 
venue, as is shown most forcibly by the table of weekly 
trafic returns. These also illustrate the progress of 
conversion and extension on both the northern and 
southern systems. 

The aggregate figures for the first and the last four weeks of 
the year are as follows. Both periods include Good Friday and 
Easter Saturday; the first includes the rest of the Easter holi- 


days. and last does not. It is not worth while to try to allow 
for this difference :— 


Horse traction. | Totals. 


| 


Electric traction. 


| 


AER NE. | 
zz 2£|leceipts.|£ 2 = 5| Receipts. | Cars. | Receipts. 
2 2 = > Ius 
«^ = > ni = a 
SOUTHERN SYSTEM. 
Four weeks ended : 
April 28 1906...  ... 316 £520,588 109 £10,418 435 £61,006 
Four weeks ended 
March 30, 1907 n 460 66,230 87 7,268 547 73,498 
Differences ... 4144 |4+£15,642 - 22 — £3,100, +122 | + £12,402 
NORTHERN SYSTEM. 
Four weeks ended 
April 2s, 1906... 134 £1,779 452 £44,915 465] £40,004 
Four weeks ended 
March 30, 1907 nes 85) 18,263 310 27,816 305) 41,079 
Differences ... ... +72 £11,484} —142 | 217,099 -70 — £5,615 
Differences on whole | 
undertaking ... +216 |--£27,126| -104 |- £20,249 | 452 £0,877 
| 


The horse cars withdrawn from the northern system had only 
been replaced by half the number of electric cars, and the 
. earnings of those left were only £89 15s. per car in the last 
four weeks, as against £99 10s. in the first four weeks. The 
loss of trathc was progressive from about June, 1906, to the end 
of the financial year. ‘The rapid increhse in the electric traction 
receipts commenced in the middle of December, 1906, so that 
the time lag representing the period of traffic disorganisation 
was about six months. The four weeks’ earnings per electric 
car increased from £131 15s. in the first to £155 2s. in the last 
period, although at the end of the year the electric services were 
still much handicapped by the sandwiching of horse cars on 
some routes, which has not yet ceased. Whilst these figures 
indicate the progress of the change, thev also show that the 
tratlic on the northern system was too much upset by it to allow 
any valuable deductions to be made from the figures. "This is 
also true of the horse traction on the southern side, which 15 
. now confined to four or five routes of least importance or most 
recent acquisition. No attempt will therefore be made to deal 


with the horse-traction figures per se. From recent weekly 
trathc returns it appears that the loss on the northern system 
has been more than made good. 

Whilst on this subject, it may be of interest to say that the 
weekiy returns from electric traction on the northern systein 
more than doubled with the opening of the Whitechapel-Poplar 
route on December 15th, 1906, and show large increases coin- 
ciding with the opening of the Stamford Hill and the Blooms- 
bury lines. On the southern system the opening of the 
Vauxhall-Victoria, and the St. Thomas's Hospital- Embankrnent 
extensions coincide with decided increases in all the traffic 
figures, but it is not possible to dissect out those due to indi- 
vidual extensions. The earnings per electric car mile fell slightly 
on the southern system, no doubt because the extensions crossing 
the bridges have enabled the management to provide better car 
services at the rush hours. On the northern system the earnings 
per electric car mile have increased, and stood at the end of the 
year at well over 13d., which suggests an insufficient service at 
the busy times. "Terminal accommodation for the main northern 
lines remains a difficult problem so long as the City remains 
taboo to the tramways. b 


The financial year was marked by another radical 
change, which was also progressive, and therefore not 
easy to deal with in a rigid statistical manner. This 
was the opening of the Greenwich power-house for 
service on May 26th, 1906, perhaps the most important 
event of the year, and the largest factor in the notable 
reduction in the cost of operation of the electric lines. 
The temporary arrangements for the purchase of power 
from various supply undertakers necessarily involved 
comparatively high prices, because of the short terms 
of the contracts, and this circumstance had some effect 
upon the rate of electrification, as the Council was 
naturally reluctant to extend them, and rather held 
back the electrification in some cases until certain that 
the Greenwich supply would be available for the lines 
when completed. 

Nearly two months of the financial year had passed 
before the Greenwich supply commenced, and the 
load was only taken over gradually. Therefore, the 
works costs do not cover a complete year, or steady 
conditions of load, so that this important element in 
the electric costs cannot be taken as established, and 
it is only reasonable to anticipate an improvement in 
the future. The equipment of the second half of the 
station with steam turbines should cause a distinct 
reduction in several items. It will evidently be some 
years before the London tramways arrive at that stage 
of settled conditions in which the detailed comparison 
of successive annual results has much interest. 

The figures in the accounts show that Greenwich 
generated 25,009,345 units at a total cost of £77,231, 
or 0°70d. per unit, including interest and loan repay- 
ments; whilst 7,778,857 units purchased under various 
contracts cost £39,666, or an average of 1:514. per 
unit, including the same charges on the Council’s plant 
employed. The comparison is not entirely on the same 
basis, because some of the power purchased required no 
conversion, and but small expense in distribution, 
whereas the Greenwich power all had to be transformed, 
and converted, and much of it distributed to sub- 
stations several miles away. The distribution and con- 
version efficiency is probably between 75 and 80 per 
cent., and as the sub-stations costs, including capital 
charges, amount to 0°09d. per unit generated, the cost 
at the d.c. l.t. 'bus-bars of the sub-stations can have 
differed very little from 1d. per unit. 

The most important figures in the report are those. 
of the revenue account, which are as follows :— 


Electric. Horse. Total. 
Receipts ... £829,258 10 5 £585,345 7 9 £1,414,603 18 2 
Working ex- 
penses ... 478,418 11 0 596,697 15 4 1,075,116 6 4 


£11,352 7 7 £339,487 11 10 


Balance... £350,839 19 5 
m (Deficiency.) 


0 


The balance or net revenue was applied as follows : — 


Interest charges on debt £171,501 12 5 


Repayment ої debt ... 155,154 17 9 
Total debt charges ... - ave E £324,656 10 2 
Income Tax (exclusive of tax on interest) 1,424 18 5 
Interest on purchase money 5,275 18 1 
Parliamentary expenses M ENT 4,/80 6 5 

Deficiency on Drake Buildings (re-housing obli- 
gation, Greenwich) : M is 74 1 1 
£334,211 14 2 
Balance uu se zs jn £5.275 17 8 
Net interest on cash balances, &c. 4,597 17 4 
Balance carried to Appropriation Account £9,673 15 0 


The balance of the Appropriation Account brought forward 
at the commencement of the year was £51,249 6s. lid., which 
was brought up to £40,923 1s. 114. by the above surplus. Out 
of this £35.000 has been transferred to the Renewals Reserve 
Fund, which now stands at £141,855 1s. 3d., and which was not 
drawn upon during the year. 


The question whether the Loudon tramways are re- 
munerative or not has untortunately been made a sub- 
ject of party controversy, but it is very important to 
ascertain the truth, not forthe triumph of either party, 
but to see whether the work ought to go on, or whether 
it should be checked. The figures now under discussion 
should afford better guidance than those of any former 
year, and indieate with reasonable security the char- 
acter of the results to be anticipated when electric trac- 
tion is in use throughout. 


Taking the whole undertaking, it is clear that the revenue 
met all working expenses, and all debt charges, and that no call 
had to be made on the rates to eke it out. This has been the 
case ever since the Council had possession of any part of the 
tramways. So there is no cash loss, and, whatever the net value 
of the tramways as they stand, that value is the property ot 
the ratepayers, acquired without cost, net profit. It may be 
pointed out further that the working expenses include £47,044 
rates on permanent way (in addition to rates paid on buildings 
and property, which are not separately stated), a direct relief 
to the ratepayers. 

The electric traction revenue was earned upon a mileage which 
expanded from about 514 to 584 miles during the year. Taking 
into account the opening dates and the lengths of the extensions, 
the average or equivalent length for the complete year's working 
is 40 route miles. The gross receipts were £829.259, working 
expenses £478,419, and net revenue £550,840. ‘This gives a 
gross earning capacity of £20,751, and a net revenue of £8,771 
per mile per annum. 

lt is impossible to quote from the accounts the true capital 
cost of the completed electrified lines with electrical equipment, 
preper proportion of rolling stock, power-house, substations and 
street improvements, bub careful consideration of the capital 
account indicates that it is not far from £80,000 per mile. "This 
includes the original cost of purchase from the companies, but 
with a deduction for the value of the old material sold upon 
conversion; a proportion of the cost of the Pimlico site, which 
has not yet been used, but not the cost already incurred in 
providing power for and commencing the conversion of lines not 
open. The division of the total capital expenditure under the 
heading “Electric Traction " by the miles of line in operation 
will not give this amount, because the original purchase price is 
excluded, and power provision for a much greater mileage and 
expenses incurred on lines not yet at work are included. 

On this basis, then, the equivalent 40 route miles represent a 
. capital expenditure of Се and this is the capital, which, 

as nearly as we can éstimate, is to be taken as employed in 
earning £829,259 gross and £350,840 net revenue in the vear. 

The first charge against the net revenue is for the debt service, 
interest and sinking fund, for which a proper allowance is 
64 per cent. This will pay the interest and extinguish the debt 
in about 22 years, the exact term depending upon the particular 
scheme of debt redemption adopted. The next charge is for 
what is termed in these accounts ‘‘Renewals Reserve Fund." 
It is generally computed at ld. per car mile run. The car 
mileage was 16.267.579. 
ie net revenue account would then show the following 
debits :— 


£ 
Debt charges at 6) per cent. оп £3,200,000 ... ... 208,000 
tenewals reserve fund, 14. per car mile on 16,267,579 
|. miles ча gue m Ке R sar .. 67,783 
Suplus or net profit ... 15,051 
£550,840 


The ''surplus or net profit" is nearly 2) per cent. on the 
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"equivalent capital," and, if it seems a low rate, it should be 
remembered that it benefits the ratepayers, who, as such, have 
not provided any part of the capital. 

If this is a sound deduction, it follows that when the 
whole 116 miles at present in operation are electrified, a 
net profit of about £217,000 will be available annually. 
and this seems to be ample reason for pushing on the 
work, and making all the capital productive as early 
as possible. 

Mr. A. L. C. Fell, the Chief Officer of the L.C.C. 
tramways, in his report states that the southern system 
showed a surplus of £03,259, after paying interest and 
sinking fund charges, and that the renewals reserve 
fund at ld. per mile would absorb £63,470. leaving a 
net profit of £29,789. There is no mention of the 
amount of capital reckoned on, but it is clear that the 
Clief Officer has no doubt that the electrified lines are 
remunerative. It is unnecessary here to discuss the 
vexed question whether the loan redemption is in part 
a profit. 

The profits earned by electric traction went to make 
up the lcsses on the lines undergoing conversion, and to 
pay debt charges on expenditure at present unprodue- 
tive, which in the absenee of such profits must have 
been charged upon the rates or to a suspense account. 
i.e., against future profits. 

The statistics and details of the revenue account. so 
far as they relate to electric traction, are of considerable 
intrinsic interest, but cannot be well ecmpared with 
those of other towns, or London figures of other years. 
The inadequacy of the London tramway system to its 
arca and population is well shown by the fact that the 
total earnings by electrie traction were considerably less 
than those of the Glasgow Corporaticn Tramways for 
the year ending May 31st, 1907 (London £829,258, 
Glasgow, £895,841), and the different density of traffie 
by the fact that the London amount was earned on 
the equivalent of 40 route miles, and the Glasgow 
amount on about 85 route miles. 

The principal statistical figures are : — 


Car miles run 16,267,519 
Passengers carried 185.C62.065 
Trathe revenue 5810.520 
Total revenue | ins 5829.259 
Units used per car mile... 22 
Average car miles per day per car 1C6 
Average speed, miles per hour ... 83 
Average number of cars in use ... 420 
Average car hours per day 15 
Number of cars m stock ... те i 6il 
Average traffic revenue per car-mile ... 11:954. 
Average total revenue per car mile ... 12:254. 
Average working expenses per car mile 706d. 
Average power cost per car mile a Lard. 
Percentage of working expenses to receipts ... 577 
Average fare paid per passenger... а 1 064. 
Average number of passengers per car mile ... e 11°25 
Average car miles per route mile (taken at 40 

equivalent) Hi и m des " dh 406.689 
Average passengers per route mile (taken at 40 

equivalent) Ba m es " - 4,576,552 
Average total annual receipts per route mile (taken 

at 40 equivalent) i i £20.15! 


The great density of traffic puts the London electric 
lines far ahead of any British system in receipts per 
route-mile, and as thew exceed the latest published 
figures of the New York system (about £17.500), ther 
are probably the best in the world. There is. of course. 
no comparison between the amount of tramway accom- 
modation in the two cities, and when London gets 
better served, it is not likely that the present level of 
receipts per route-mile will be kept up in the remoter 
suburbs. 

The high average speed results in an excellent daily 
mileage of the cars in service, and testifies to good 
supervision and management. It is really rather re- 
markable that such a high average speed is attained 
through the London street traffic, and with the frequent 
stopping places. The acceleration and braking efforts 
required to obtain the result with such heavy cars 
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account for the somewhat high power consumption re- 
corded. The units which actually reach the car are а 
good deal under the 2:02 units generated, as above 
recorded. The units per car mile at the sub-station 
d.e. switchboards are probably about 1:58, and as more 
than two-thirds of the cars in stock are of the bogie 
type, seating 72 passengers, aud mostly top-covered, the 
consumption is not remarkably high, when the speed 
and traffic conditions are taken into account. 

The main heads of the revenue expenditure are ав 
follows :— 


Per car-mile run. 


d £ s. d. 
Power expenses | "I 99.665 5 10 
Traffic expenses... o oce 3:45 234,105 7 4 
Advertisement expenses ... .. 0°05 3,002 5 8 
Repairs— 
Permanent мау .. «eee 0e 0:41 27,688 10 0 
Electrical equipment of line ... 0°06 3,649 1 0 
Cars ue гору eae BE 9099 0775 + 1:29 50,614 10 5 
Buildings, depots, and tools 0:07 4,836 7 9 
Miscellaneous... 2. ы 0:01 934 3 65 
General expenses— 
Salaries, stores, rents, central 
office, &c. ... . 0:36 24.593 18 11 
Rates and taxes ... Po. ЗОРЮ | 0:81 6,746 1 9 
Rates оп permanent way... ... 035 23,509 12 5 
Special charges tae epus exe С ӨӨӨ 6,053 6 6 
706d. 478,418 11 0 
Balance, surplus on working. 5717 ° 350,839 19 5 


Total receipts... ... ... 12:33d. £829,258 10. 5 
To begin at the end, the traffic receipts per car-mile 
are much above the average, though not unprecedented. 
On the northern system they are higher than on the 
southern, where they have fallen a little during the 
vear. The same thing is likely to happen on the 
northern side, where the electric service on certain routes 
is now hampered by a mixture of horse cars. The 
difficulty in London is to provide a sufficient service 
for the heavy morning and evening traffic. The costs 
of operation per car-mile are about 14d. in excess of the 
average over the country. and to that extent higher 
earnings are necessary. The larger capital expendi- 
ture per route-mile may be neutralised if the denser 
traffic results in identical or lower capital charges per 
car-mile, or what comes to the same thing, а propor- 
tionately larger number of car-miles per route-mile. 

But to return to the revenue expenditure : 

Power at 1:374. per car-mile is responsible for a 
considerable proportion of the excess cost over the 
average, and is decidedly high. So far as this is due 
to large consumption, it has been explained above, but 
much of it is due to the high prices of the temporary 
supplies, which are already much curtailed and will 
shortly be suppressed. The cost of the Greenwich 
power, including sub-station charges and all repairs 
(excepting to distributing cables) amounted to 0:52d. 
per unit, so that the cost per car-mile, at 2:02 units 
generated, is only 1:05d., and making allowance for the 
probability that the Greenwich units suffer more con- 
version losses than the purchased units, a saving of 
0:254. per car-mile appears probable when the tem- 
porary supplies are superseded, without allowing for 
the reduced costs which may reasonably be expected at 
Greenwich when working the year through on a largely 
increased load. 

Traffic expenses at 3:454. are a good deal above the 
average, though equalled in Sheffield and surpassed in 
Cardiff. Higher rates of wages are the chicf contri- 
butors. The cleaning of conduits, and cleaning, salt- 
ing, and sanding track are included in this heading, and 
it is interesting to note that conduit cleaning costs 
£8,301 in the vear, rather over £200 per route-mile, on 
our “equivalent mileage," and just under id. per car- 
mile run. Compensation ran away with £19.575, or 
0:294. per car-mile, which is 2:35 per cent. of the total 
receipts. This is a high rate, and as London has been 


happily free from runaway-car accidents, it is doubtless 
mainly the price paid for running fast amongst crowded 
general traffic. The importance of good brakes and 
thoroughly alert drivers is emphasised by this large 
sum. The Council only recovered £454 for damage to 
their cars. The sums do not probably represent the 
real relative responsibility of the Council's servants 
and other people's drivers. Glasgow has been supposed 
to have about the highest compensation payments, but 
its last year's accounts show a little lower amount than 
London on higher traffic receipts. 

Repairs at 1:294. per car-mile are also high. Of this 
the permanent way takes 0°41d., or £27,689. It looks 
as if £1,000 per route-mile of double track will be the 
regular cost when contract maintenance periods have 
all expired. A great deal of this money is spent on 
the paving, which the cars do not wear, and other traffic 
does, and that other traffic also assists in the rail wear. 
Observation shows that this kind of repair is done in & 
very thorough fashion in London, and includes renewals 
of worn parts, so that it may be hoped that the Re- 
newals Reserve Fund. will not be drawn on for many 
years for permanent-way work. Whether the conduit, 
its conductors, and insulators are covered by this head, 
or by that of ‘ Electrical Equipment of Line," is not 
stated, but the latter item only amounts to 0°05d. per 
car-mile, or a total of £3,649, and as it appears to cover 
all feeders and distributing cables, it can only be char- 
acterised as quite moderate. Cars cost £50,614, or 
0'75d. per car-mile, which is again heavy. It may be 
surmised that ploughs account for a considerable pro- 
portion of this, and that motors and controllers also 
have to pay for high speeds and magnetic brakes. In 
fact, high current consumption and heavy electrical 
equipment repairs always go together for obvious 
reasons. Regarded as part of the price paid for good 
гаће reovipts, the expenditure is defensible, but there 
is too large a proportion of destructive damage sus- 
tained in this part of tramway equipments, not in 
London alone, to please an engineer. The policy of 
renewals is doubtless pursued in respect to the rolling- 
stock, but саг bodies will not last for ever, however 
much and well they are patched, and the combination 
of top covers with high acceleration 1s calculated to 
shorten their life. The same thing is true of the elec- 
trical equipment, and it may be expected that the 
Renewals Reserve Fund will be called upon for rolling- 
stock earlier than for any other part of the equipment. 

The only other item of much moment in the account 
is that of “ Rates on Permanent Way, £23,510, or 
0:35d. per car-mile. This is a relief to the rates, but 
it is also an impost upcn the tramway passenger, not 
levied on any other user of the highway. This and the 
repair of the track paving are alike inequitable and 
unjustifiable as between different classes of highway 
users, and form a considerable contribution to the 
publie burdens, which are not always recognised. 

The rates and taxes on the power-house and sub- 
stations are charged in the cost of power, and on other 
buildings in the general expenses, and are not divided in 
the accounts. | 

The works costs at Greenwich amount to 039d. 
per unit generated, brought up to 0:434. by the supple- 
mental supply taken from the London Eleetric Supply 
Corporation at the rate of 1d. per unit. This supply is 
given to the Greenwich "bus-bars, and we believe is 
practically used to tide over short peaks without run- 
ning an additional set. The fuel consumed. accounts 
for almost exactly half of the total works costs, and 
considering that the accounts cover only the first ten 
months of working, with & gradually increasing load, 
the performance is meritorious, promising well for the 
more permanent conditions of succeeding years. Debt 
charges bring up the cost per unit generated to O-70d. 
They are out of proportion to the output. because they 


cover a good deal of expenditure for the second half of 
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the station, which is only partly built, whilst the first 
half has not been nearly fully utilised. Here, there- 
fore, & very large improvement should result when the 
whole station is in full work. 

The sub-station cost of transformation and distribu- 
tion at 0°09d. per unit generated is not unreasonable. 
Debt charges add 0°03d., making a total of O- 17d., and 
‘both items may be expected to show a decrease in suc- 
ceeding years for the same reasons that apply to Green- 
wich, though not to the same extent, because some 
sub-stations have been quite fully loaded throughout 
the year. The item of repairs to electrical plant 
amounts to nearly 20 per cent. of the working costs of 
the sub-stations, and suggests troubles with the con- 
version plant, most of which is of a somewhat unusual 
type. If anything of the kind has occurred, no doubt 
the experience will lead to a speedy improvement. 

There remains the very interesting question whether 
the heavy capital expenditure upon the conduit system 
is justified, or promises to be justified, by the com- 
mercial results obtained. It is difficult to say what 
advantages, other than that of appearance, the conduit 
system has over the overhead trolley wire. «The ob- 
struction of the footpaths by the poles may be reckoned 
against the latter, but as there is no reason why they 
should not replace so many lamp-posts it is a negligible 
quantity. | 

The danger of falling wires also has no assignable 
(negative) value. It is sometimes contended that the 
heavy London traffic would suffer too many interrup- 
tions from overhead faults and dewirements, but con- 
sidering the frequency of plough and conduit troubles 
and their serious character, it is hard to suppose that 
a well-built and maintained trolley system would be 
any worse. There is, we believe, no reason to assign 
to a conduit line any greater earning capacity for any 
such reasons, and therefore answer in the negative the 
question as to commercial justification. But if it be 
asked whether London can afford the luxury of study- 
ing the appearance of its streets in this way, the answer 
suggested by these accounts is that it can, so far as the 
lines already constructed are concerned. 

As above stated, the capital expenditure chargeable 
per mile of completed track is about £80,000, and the 
annual capital charges about £5,200. The difference 
between the average cost of overhead and conduit equip- 
ment is not very far from £15,000 per mile of double 
track, so that the annual debt charges for the luxury 
are about £975 per route-mile. As the gross receipts 
were £20,731 per route-mile, the extra capital charge 
absorbs 4°7 per cent. of the gross revenue. There are 
also additional working expenses, such as cleaning the 
conduit, about £200 per mile annually, and the addi- 
tional cost of repairing permanent way and car equip- 
ment. These may be reckoned at about O0'2d. per 
car-mile in excess of repairs to trolley equipment. As 
the car-miles per route-mile were 406,689, this addition 
totals to £339, making altogether £1,514, or, say, 
7°30 per cent. of the gross receipts. This seems a stiff 
price, but there is another way of looking at it, which 
gets closer to the question put. For every £1 of capital 
expenditure there are 5:08 car-miles run annually, with 
gross receipts of 5s. 2d.. and net receipts of 2s. 214. Also 
for every £1 of capital charges there are 78 car-miles 
run, with gross receipts of £3 19s. 8d., and net receipts 
of £1 13s. 8d. These results are at least as good as 
those on the average large municipal systems of the 
country, and show that bw reason of the great traffic 
density the London lines can bear the expense of the 
conduit system. There is no doubt that the net surplus 
would have been very much better had the trolley wire 
been adopted, and when the arca gets better supplied 
with lines, the trolley, or something of about the same 
order of eapital and working cost, will be essential to 
profitable working. 

The accounts here discussed are decidedly creditable 
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to Mr. Fell and his staff, as well as to the two Highways 
Committees who presided over the year’s operations. 
We trust that they may not only mark the approach 
of working conditicns of a more settled character, but 
also the withdrawal of tramway policy from the party 
arena, and the subsidence of the prejudice against 
tramways, Which has operated more severely in London 
than in any other city to obstruct their due extension. 
As it becomes recognised that they are a good asset, and 
no burden to the ratepayer, and that they carry their 
traffic at lower cost and with less street congestion than 
any other available means, extensions may be toler- 
ated, and even asked for, in quarters where fierce re- 
sistance has hitherto been the prevailing sentiment. 
So be it! 


Portuguese Copper & Tungsten Exports.—In a short report 
on the trade of Portugal for 1906, H.M. Chargé d'Affaires at 
Lisbon remarks that, although the value of copper exports from 
Portugal increased last year, the amount was less than in 1905, 
the figures being 577,000 tons in 1906 and 381,000 tons іп 1905. 
There is a remarkable increase in the amount of tungsten ex- 
ported, viz., from 9 tons in 1905 to 356 tons in 1906. The 
principal mines now being worked are the Penasqueira, Cabeco 
do Pinhao, Cabeco do Seixo, in the Castello Branco District: 
Mont 'Alegre, in the Villa Real District; Serra das Pedras and 
Villa Nova de Parva, in the Vizeu District; and Vieira, in the 
Braga District. The total output in 1906 is given as 570 tons, 
valued at £45,000. 

British Standard Screw Threads.—A conference was recently 
convened by the Engineering Standards Committee of represen- 
tatives of the motor-car industry, the results of which may be 
summarised as follows :—An expression of approval on behalf 
of the automobile industry of the work already carried out by 
the Committee, and the suitability of the British standard fine 
threads for employment in car construction. The advantage of 
lightening the existing Whitworth standard nuts by reducing 
their width across the flats when emploved in motor-car con- 
struction. The desirability of adding certain special standard 
threads to those already standardised by the Committee. 


Harrow Road and Paddington Tramways.—The Highways 
Committee of the London County Council has already reported 
that the Council is in a position at any time up to December 
Zoth, 1907, to give notice of its intention to purchase, under 
section 43 of the Tramways Act, 1870, the portion situated in 
London of the Harrow Road and Paddington Tramways, which 
have recently been transterred to, and are now worked by, 
the Metropolitan Electric Tramways, Limited, under the 
Harrow Road and Paddington Tramways Act, 1904, and a 
special meeting has been summoned for November 19th, 1907. 
ln order that the Council may be in a position to understand 
the matter clearly, the Highways Committee have issued a 
further report upon the matter. The lines are situated in 
Harrow Road, and are worked on the overhead trolley system. 
The total length of the tramways is about two route miles, but 
only about lj miles, namely, from the terminus to a point near 
the junction of Harrow Road with Ladbroke Grove, are situ- 
ated entirely in London. As regards the remainder of the route, 
namely, between Ladbroke Grove and the London and North- 
Western Railway, only one track, the southern, is situated in 
London, and the other track, the northern, is situated in 
Willesden, and is purchaseable, by arrangement, by the Wil- 
lesden Urban District Council in 1930. The lines in London 
at present constitute the London terminus of the system of 
tramways and light railways worked, or to be worked, by the 
company and extending to Stonebridge Park, Wembley, and 
other places in the county of Middlesex. The company's lines 
in Harrow Road (outside London) pass close to the northern 
end of Scrubs Lane, to which point the Council is authorised 
to construct tramways from Hammersmith. The tramways in 
Harrow Road between Scrubs Lane and the western end of the 
lines now purchaseable by the Council, a length of about half- 
mile, are situated wholly in Willesden. In giving considera- 
tion to the question of the course which it will be advisable 
for the Council to adopt with regard to the matter, the High- 
ways Committee has had before it proposals submitted on 
behalf of the company to take effect in the event of the 
Council not exercising its powers of purchase at the present 
time. The suggestions put forward by the comnany cover the 
terms on which they suggest that the Council should give its 
consent to the extension of the tramways from the Lock Bridge 
eastwards to a point near the Edgeware Road, for which the 
company desires to obtain. Parliamentary. authority. The pro- 
posals do not appear to the Committee. however, to constitute 
such an arrangement as they could advise the Council in all 
the circumstances to adopt. The situation is not without can- 
siderable difficulty, but they have come to the conclusion that 
the Council should resolve to take steps to serve upon the 
company a notice of the Council's intention to exercise its 
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THE DESIGN OF HIGH-TENSION INSULATORS 


HE problem of increasing still further the voltage that it 

is possible to employ for long distance power transmission 
is engaging the attention of electrical engineers on the other 
side of the Atlantic. In a Paper read before the Canadian 
Electrical Association at Montreal recently, Mr. C. E. Dela- 
field said that to-day they were face to face with the problem 
of successfully transmitting potentials in excess of 100,000 volts. 
In California power is transmitted at 60,000 volts more than 
200 miles, but great line losses are suffered and the investment 
in copper is heavy. Ап increase in voltage from 60,000 to 
150,000 would make it possible to deliver this power with 
reasonable losses and in much greater quantity. Аз an illustra- 
tion of the possibilities of delivering power at 150,000 volts, the 
author contended, it would be possible to deliver the power 
generated at Niagara Falls economically to Boston, New York, 
or Philadelphia, and, apparently, the principal hindrance to this 
consumination at the present time is in the fact that there is 
not on the market what might be termed a successful insulator 
for this enormous voltage, although the merits of a number of 
different types of insulators are at the present time being 
advocated for this purpose. 


Up to the present time the commonly accepted form of insu- 
lator is whàt is known a8 the pin type, meaning by that an 
insulator having for its resting place a pin imbedded in, or 
fastened to, a cross-arm, this pin being of wood or metal. 
Present practice has demonstrated that wood can be safely 
accepted for insulator pins up to 25,000 or 30,000 volts. Beyond 
that 16 is advisable, for mechanical reasons, to use malleable 
iron, but the so-called pin type of insulator has reached such 
dimensions, in the endeavour to meet the requirements for 
higher voltages, that it seems to be the consensus of opinion of 
the leading high-tension engineers that this type of insulator has 
reached the limit of good line construction, and, when one stops 
to think of the dimensions of an insulator used on a 60,000-volt 
transmission, one is inclined to think that the engineers are 
correct. Not only is it a dithcult matter, from a mechanical 
standpoint, to find a pin that will take the necessary stress 
incidental to an insulator of this large size and weight, but the 
problem of manufacture, from the standpoint ef the pottery, 
is one that is exceedingly difficult, so that apparently it is 
necessary to make a radical departure from the present practice 
of pin insulation in order to take care of the various ditticulties 
that are encountered in the construction of insulators for the 
higher voltages, and it 1s the belief of the writer, and also of 
other engineers, that a suspended form of insulator will be the 
type which will be used, it being from a mechanical standpoint 
a comparatively simple matter to suspend any desired weight, 
and, from an electrical standpoint, it seems possible to so design 
an insulator that it will be mechanically strong and a good 
dielectric as well. 


The suspended type of insulator would have the advantage 
that ample arcing distance could be provided without making 
the insulator top-heavy and difficult to manufacture. It should 
be so designed that arcing cannot occur until the voltage is 
sufficient to rupture the air and cause the current to arc from 
end to end, this feature being of great importance where the 
insulators are mounted on steel towers, which is conceded to 
be the best engineering practice. On high voltage lines where 
steel towers are used the pin type of insulator for 100,000 volts, 
or higher, would seemingly be almost an impossibility, owing to 
the size necessary to take care of the surges and other line 
disturbances, and owing to the fact that the earth potential is 
carried into the head of the insulator by the steel pin and 
through the metal towers. 


An ideal insulator, for all conditions of high-voltage stress, 
should be one that would take care of climatic conditions, such 
as fogs, dust deposits, salt spray, &c., and should have as few 
still air spaces as possible. ‘That is to say, it should expose 
a large part of its surface to the wind and should have a long 
leakage distance of small area. In the designing of a type of 
porcelain insulator for this class of work, it should be borne in 
mind that cemented parts, if there are any, should be under 
compression and not under tension, owing to the strains to 
which it may be subjected to from expansion and contraction. 
There should be as few still air spaces as possible to avoid the 
accumulation of dust, insects, &c., and there should be nothing 
but porcelain, well vitrified, between the points of opposite 
potential. Engineers are now at work along these lines, and, as 
the result, a number of plans have been proposed embodving 
more or less of these ideas, and it is only a question of short 
time before the successful insulator will be evolved for these 
higher tensions; if it has not already come to pass. 

Leaving the open question of extraordinary potentials, the 


* 


author next considered the case of high-tension transmission as 
it exists to-day. lt is now generally conceded, he said, that 
porcelain is superior to glass for the manufacture of high- 
tension insulators, and, in fact, supersedes glass wherever the 
question of cost is not a paramount problem. In the electrical 
design consideration must be taken of the dielectric strength of 
the adjacent air, so that sufficient distance be allowed between 
the points at which the line voltage is impressed that it will not 
arc over to the pin or cross-arm under ordinary working con- 
ditions. In other words, make the potential gradient as gradual 
as possible from line wire to ground. These points of im- 
pressed voltage may vary greatly in an insulator of poor manu- 
facture, although of the same electrical design. For instance, 


“in two insulators of the same general design and different 


manufacture, the one having the greatest electrostatic capacity 
will suffer from brush discharge and arcing over sooner than 
one having less electrostatic capacity. In another case, two 
insulators of the same design, but of different manufacture, the 
one possessing a body of greatest density and which is the most 
vitreous, will carry ordinary working voltages and line dis- 
'turbances with less trouble than an insulator that does not - 
possess these qualifications. 

An insulator designed to carry 50,000 volts should stand a 
dry test of approximately 150,000 volts, thus giving a fair 
factor of safety to enable it to withstand the possible surge 
voltages caused by short circuits, &c. This very fact of re- 
quiring a reasonable factor of safety in the electrical and 
mechanical design of an insulator has decided the limiting 
possibilities of the pin type of insulator as approximately 60,000 
volts line voltage, as, to secure a factor of safety of three, it 
would be necessary to build an insulator of mammoth propor- 
tions and uncertain body, having a weight that is almost 
prohibitive to pin work. 

The porcelain of which a high-tension insulator is made is 
composed of certain proportions of English ball, China clay, 
some domestic clay, commonly called Tennessee, and some 
feldspar and quartz. The clay forms the body and gives the 
proper mechanical strength, while the function of the feldspar 
and quartz is to act as a flux and thoroughly permeate all the 
parts of the insulator, thus making a thoroughly vitreous mass 
when subjected to a sufficient heat. This mixture having gone 
through the various steps of grinding is forced through a filter 
of copper or silk cloth of 110 mesh to remove all impurities, and 
is then formed in the various shapes and designs suitable for 
the purpose for which it is to be used and placed in the drying 
room. After a suflicient amount of moisture has been removed 
in this way the insulators are dipped in the glaze solution and 
are again placed in the drying room, after which they are placed 
in the kilns and subjected to a heat approximating 2,700 degrees 
Fahrenheit. If, in baking, the insulator is not subjected to the 
proper amount of heat, the body of the clay will not be 
thoroughly vitrified. If, on the other hand, the insulator is 
subjected to too much heat, the body of the clay will be porous. 

In determining the exact amount of heat to which these 
insulators shall be subjected, ordinary thermometers are not 
used, but a small carefully prepared cone of predetermined 
composition is utilised, which is placed at intervals in the kilns 
and is observed through small orifices by the attendant. These 
cones assume an erect position under any degree of heat below 
the desired one. As soon as the predetermined point has been 
reached, however, the cones melt and form glaze, and at this 
point the heat is turned off and the ovens allowed to cool slowly, 
so that the ware тау be thoroughly annealed. This process 
cannot. be hastened, but takes a certain well-defined time for its 
operation. When removed from the kiln the insulators are then 
subjected to a most rigid electrical and mechanical test to deter- 
mine their qualifications for the work which thev are designed 
to do, and all those not coming up to the specifications should 
be rejected at this time. A certain number of all insulators 
coming from the kilns are subjected to two electrical tests, one 
a dry test to determine the dielectric strength of the porcelain 
body, and the other a precipitation test to determine as nearly 
as possible the action of the insulator under most severe climatic 
conditions. 

The only objection that has been offered to porceħain as the 
composition of which the insulator should be made is the fact 
that in no other way than the above described can a porcelain 
insulator be properly tested, whereas the defects that might 
occur in glass can be detected by the eve. Unless an insulator 
is thoroughly vitreous and is practically non-absorbent and 
shows a fracture similar to glass, it is unfit for use under 
high potential stress. 

The same subject is treated by Mr. Dean Harvey in an article 
published in the Electric Journal (Pittsburg). The author 
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points out that the price of porcelain necessarily includes both 
the actual cost of manufacture of the pieces used, and in addition 
the cost of such pieces as are made up and rejected either on 
account of mechanical imperfections or failure to withstand 
electrical tests. 'lhe materials used in the manufacture of 
porcelain are relatively inexpensive as compared with the cost 
of manufacture, and are not considered in estimating costs. A 
large insulator is more expensive than a small one, not on 
account of the larger amount of material used, but because of 
the greater difficulty in the manufacture. The cost of porcelain 
is largely dependent upon the number of pieces which can be 
placed in the kiln at one time, as the cost of firing is practically 
the same, regardless of the amount of porcelain in the kiln. A 
metal die is required. when ‘‘dry pressed " ware is to be made 
and its cost must also be considered. 


The use of a glaze on porcelain insulators is usually desirable, : 


as it provides a воо, glossy surface which does not accumu- 
late dirt and moisture as readily as the rougher unglazed surface. 
The glaze also provides a convenient means of colouring insu- 
lators so as to correspond more nearly to the colour of the 
apparatus with which it is used. The brown glaze has become 
practically standard in America for porcelain insulators used on 
outdoor overhead lines, because it is less conspicuous than white 
porcelain, and hence less liable to be used as marks and broken 
by ritle shots. 

The ‘‘dry process" of porcelain manufacture is suitable only 
for the manufacture of such porcelain pieces as can be formed 
by means of metal dies, and which are to be used on compara- 
tively low voltages. The clay, which is rather dry when pressed 
in the die, does not have the compact body obtained by the 

““wet process," and necessary for high potential porcelain. Dry 
process porcelain, unless manufactured with the greatest care, 1s 
somewhat porous, and hence is liable to absorb moisture. This 
process is, however, suitable for the manufacture of low-voltage 
porcelain, such as bases for fuse blocks, &c., and especially for 
pieces of irregular shapes, which cannot be turned. 

Wet process porcelaiu is of the quality particularly adapted to 
high voltages, and may be made in any form that can be turned 
in a lathe or formed on a potter’s wheel by means of a profile 
tool and plaster mould. The sections of multiple part line 
insulators are made by this latter process. Wet process porce- 
lain costs more to manufacture than the dry pressed ware, when 
made in quantities, because it is made by hand, but is less 
expensive than the latter material when only a few pieces are 
necded, as it does not require a die. 

Pcrcelain should be as nearly uniform in thickness as possible, 
as this facilitates uniform. drying. Pieces having considerable 
"ariation. in thickness are very likely to become cracked or 
warped during the process of drying and firing. It is customary 
to allow certain variations in the dimensions of porcelain insu- 
lators from those specified. A reasonable variation is one and 
one-half per cent. either way for dry pressed ware (or three per 
cent. total), and three per cent. either way for wet process 
porcelain (or six per cent. total), this larger variation being 
allowed because the ware 1s made by hand. 

Porcelain of the best quality is of very high dielectric strength. 
As the thickness is increased, however, it becomes much more 
difficult to obtain well vitrified ware without small cracks or 
other Haws in the interior. This fact practically limits the 
voltage which a single piece of porcelain can withstand, and it 
is therefore customary to use multiple-part insulators for the 
higher voltages. In general, insulators should be designed so 
that no single piece will be tested at more than 80.000 volts, and 
8 somewhat iower test is desirable. 

There is a common impression that breakdown over a high- 
tension insulator is due to surface leakage. Unless the surfaces 
аго wet or are covered with some conducting material, there is 
no appreciable leakage of current, as the only current flowing 1s 
the charging current of the insulator considered as a condense F, 
which is of small amount. The principal cause of the break- 
down seems to be the rupture of the film of air immediately 
adjacent to the insulator, on account of excessive electrostatic 
кап. The dielectric between a circuit and ground consists not 
only of the porcelain insulator, but also of the air adjacent to 
it When a dielectric is composed of several materials in series, 
that material having the lowest dielectric strength will be the 
fist to break down, other things being equal. It is a well- 
known fact that air has a much lower dielectric streneth than 
either glass or ue When a gradually increasing voltage 
is applied to a porcelain line insulator with a metal pin, the only 
current that passes at first is the very small charging current of 
the insulator. When а certain voltage is reached, the electro- 
static field attains such a strength that the air near the two 
terminals or electrodes is ruptured, causing a brush discharge, 
and the ruptured air becomes a semi-conductor serving to extend 
the electrodes, and therefore increase the current. This rup- 
turing of the film of air. and consequent increase in the elec- 


trodes and in the brush discharge, tends to continue indefinitely, 
but is retarded by the cooling effect of the porcelain, its shape, 
&c. A slight increase in the voltage, however, will considerably 
extend the area of the brush discharge. The thickness of the 
dielectric at the top of many line insulators is small, causing 
a strong electrostatic field at that point, which tends to rupture 
the air. The shape of the insulator has much to do with this 
action, as, by proper design, the surface of the porcelain. may 
be brought out into an electrostatic field so weak that the air 
adjacent to the porcelain cannot break down under its intluence. 

Insulators for outdoor service, in addition to meeting the re- 
quirements for interior work, should be so designed that they 
wil withstand the most extreme weather conditions of the 
locality in which they are to be used. 

With the increase in voltage of high-tension transmission lines 
has come the demand for larger and stronger insulators. Insu- 
lators of large size are made in several parts, held together 
either by cement or glazed together while being fired. Neat 
Portland cement or litharge and glycerine are commonly used for 
cementing the parts together. For the higher voitages, steel 
towers have been used instead of wooden poles, with long spans 
between towers, thus reducing the number of insulators neces- 
sary, but requiring both insulators and pins of great mechanical 
strength. The limiting size for this style of insulator and pin 
has practically been reached, and for voltages higher than 
99,C00 volts a new form of support for line wires is needed 
Experimental work has been carried on with several types of 
suspended insulators, in which insulating disces of various shapes 
have been strung together in series to support the line. One 
high potential line is now being equipped with this type of 
insulator, but the new construction is still in the development 
stage, and experience only can determine whether or not it is 
best adapted for the service conditions. 

Glass insulators have been used to quite an extent on circuits 
of less than 25.000 volts. They have the advantage of low cost 
and cheap inspection. Defects in the material which would 
interfere with its dielectric strength may be found by inspection, 
thus rendering electrical tests unnecessary. Glass, however, is 
open to the serious objection that material which has not been 
properly annealed is likely to have stresses set up within it which 
will cause it to break when exposed to comparatively slight 
changes of temperature. Porcelain is somewhat more expensive 
than glass, but has greater mechanical strength and is less 
brittle. Very careful tests for dielectric strength are required 
in order to determine the quality of porcelain insulators. as 
defective material ordinarily cannot be detected by exanunation. 

Electrical engineers have been divided in opinion as to the 
relative merits of wooden and metal pins for porcelain line 
insulators. The wooden pin has an advantage in that it provides 
a certain amount of insulation, and the electrostatic field with 
the resultant brush discharge is much less pronounced than with 
a metal pin But the wooden pin is subject to injury by brush 
discharge at the pin, and when this occurs or an insulator breaks 
down the pin is usually destroved, thus allowing the line to 
fall and frequently burning a cross-arm. The metal pin has the 
advantage of greater mechanical strength, and holds the insu- 
lator and line in position even though the insulator may have 
broken down electrically. The metal pin is considered prefer- 
able when there is ample margin of safety for the service 
conditions, but when this margin cannot be obtained by the 
insulator above a wooden pin is advisable. On long spans. 
however, metal pins are a necessity in order to obtain sutlicient 
mechanical strength. 

It is custcmary to test porcelain parts at a somewhat higher 
voltage than thev will be subjected to during the tests upon 
the finished apparatus in which they are used, in order to allow 
for slight variations in the voltage of the testing circuit and 
prevent the breakdown of the porcelain after assembly. Prac- 
tice has clearly established the fact that a time test 1s necessary 
in order to detect defects, as insulators which withstand a 
certain test voltage momentarily will not necessarily withstand 
it continuously, or even for a short tinie. The usual time for a 
high voltage test is one minute. 

In order to detect the point at which the breakdown of an in- 
sulator occurs, it is sometimes desirable to apply the testing 
voltage for a sutlicient length of time to burn a larger hole at 
the point of puncture. One of the most convenient methods for 
accomplishing this result is to place a resistance or reactance in 
parallel with the cireuit breaker in the primary circuit of the 
testing transformer. When the overload caused by the break- 
down of the insulator opens the circuit breaker the reactance 1s 
automatically thrown in series with the transformer and cuts 
down the current. The reactance may be proportioned so as 

allow only full-load current in the transtormer, so that the 
burning of the insulator may be continued. without injury to 
the transformer. 
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COMMUTATING POLES IN TRACTION MOTORS 


A PAPER was read by Mr. E. H. Anderson before the 
4 À summer meeting of the American Institute of Electrical 
Envineers, dealing with the application of commutating poles 
to continuous-current traction motors. In recapitulating some 
points in the development of the railway motor, the 
author referred to the change of armatures from the smooth to 
the slotted core, and the large amount of thought that was 
given by designers to the size of commutator, number of seg- 
ments, turns per coil, &c., in the effort to produce successful 
operation of the commutator. 

With all forms of copper brushes there was most destructive 
sparking and enormous local currents in coils short-circuited by 
the brush during commutation. The carbon brush was tried 
and found to be the greatest improvement yet discovered in 
producing successful commutation. The greater contact resist- 
ance decreased the local currents to reasonable values, yet the 
energy lost by the greater contact resistance in the main cir- 
cuit was small. The carbon brush thus opened up possibilities 
in design not before thought of. 

The inductance of coils was reduced by placing two in one 
slot instead of one, thus saving insulation and reducing the 
diameter of the armature. Later came the three coils per slot 
armature, this being the standard for many motors to-day. 

As motors had to be built to fill a restricted space, not only 
for large powers and small diameters, but with good commuta- 
tion at higher potentials, it gave rise to the four and five coils 
per slot armature. Many coils per slot necessarily increased 
the slot-width. and this in time called for a laminated field-tfall 
structure in order to limit the eddy current losses. ln the 
meantime higher potentials. more work from the motors, and 
better commutation were being demanded if the commutation 
had not kept pace with other developments, and some means 
had to be adopted to make a radical improvement in this 
respect. 

‘The armature in its sunplest conception is a drum, divided 
into tour sections for four poles: under a north pole isa broad 
distributed sheet of current running parallel to the shaft; under 
the south pole is also a broad distributed sheet of current, but 
in the reverse direction. This distributed armature current pro- 
duces a maznetising force which changes the distribution of the 
main flux in the pole faces. In the centre of the pole there 
is no distributing effect, but in the centre between poles there 
is the maximum magnetising effect from the armature. This 
is where the conductors are comimutated by the brush and the 
direction of the current reversed in passing from the zone of 
one pole to the zone of the next. The magnetising effect of the 
armature, being a maximum midway between poles, produces a 
tlux through the air-space to the frame. ‘The conductors in 
motion cut this flux, producing a voltage in the coil to be 
commutated. The combined result of armature and field mag- 
netigny effect is to cause a flux to leak from the pole-tip over 
into the armature just where the conductors are being com- 
mutated. 

The two leakage fluxes are alike and add to produce voltage 
in the coil which is being commutated. Thus there is a poten- 
tial between commutator-bars, and when these are short-cir- 
cuited by the brush a local current is caused. to flow in the coil 
under commutation, 

The combined current (line and local) has great inter- 
linkage of leakage lines and becomes difficult to reverse. The 
reversing has been done heretofore by the increasing resistance 
of contact between the brush and the cominutator-bar as the 
latter is passing out under the brush, the rate of change of 
current ever increasing. This causes the reactance voltage to 
become higher and higher. As the bar leaves the brush, the 
change in current in the coil becomes so rapid that an appre- 
cable. voltage 15 induced and ares through the air from the 
bar to the brush, or rice versa, thus producing what is com- 
monly known as sparking. 

The object is, then, to remove the sparking by counteracting 
one, or all, of its causes. Should we place midway between 
the main poles another coil, having the same magnetising power 
as the armature, but so connected as to magnetise in the reverse 
direction to the armature, there would be nothing to cause a 
leakage flux from the armature to the frame. Then, again, 
should we further excite this coil so as to overcome and balance 
the combined effect of armature and field forces, commonly 
known as distortion and leakage of the main flux from the 
pole-tip, we would annul this troublesome cause of sparking. 
After the above two effects are taken care of, there remains 


a force necessary to produce a potential sufficient to reverse the 
current in the armature coil. 

In order to produce this potential there must be such a 
density of flux as will generate this required voltage by the 
conductors cutting the flux in revolving. 'lhe width of such 
magnetic density should be sufficient to embrace the conductors 
commutated by the brush when running in either direction of 
rotation. 


The commutating voltage produced by the flux of the com- 
mutating pole is the accelerating force required to change the 
direction of current in the armature coils one by one as they 
come under the brush. It must be sufficient to accomplish 
this in the time that the coil, being connected to two adjacent 
commutator-bars, 1s under the brush. When the commutator- 
bar leaves the brush, the current is already reversed, Howing 
in proper direcfion, and is of the proper amount, so there is 
no tendency to spark. Commutation may then be said to be 
perfect. 

As stated before, an armature coil embedded in iron is sur- 
rounded by a leakage flux, which is caused by the current in 
the coil, and may be said to have magnetic inertia or momen- 
tum. This is sinular in mechanics to a revolving shaft bearing 
a mounted flywheel. The voltage induced in the coil by the 
flux from the commutating pole may be likened to a constant 
counter torque; this counter torque serving to slow down the 
revolutions, stop, and cause an increase in speed in the opposite 
direction. 

It is evident that there may be a particular armature current, 
speed of motor, and flux from conunutating pole wherein the 
above described conditions will obtain. It will also be appre- 
ciated that the voltage induced by the commutating-pole flux 
will vary directly as the speed; furthermore, the time that the 
coil 1s under the brush is shorter as the speed is higher, and 
rice versa; also that the time required to reverse a current is 
inversely as the voltage. ‘The conclusion is that the action is 
entirely automatic throughout the entire range of speed with 
the particular condition of current and = commutating-pole 
density. | 

The commutating pole may be excited by the main current of 
the motor, being connected permanently in series with the 
armature. The commutating-pole flux will then vary almost 
directly as the current, which is the desired result. It is well 
understood that an absolutely straight line between current 
and density cannot be obtained when a more or less saturated iron 
circuit carries the flux, but it can be approached sutliciently 
close for all practical purposes by careful design and ex- 
perience in these matters. 


Since the commutation is automatically taken care of for 
variations in speed and current, it 1s possible to change the 
voltage impressed on the motor through quite a range without 
sparking. ‘This is thoroughly borne out Ly motors of 50 to 
250 h.p., recentlv constructed in this country. 

The only limitations in raising the voltage are armature 
speed and strength of binding wire, volts between bars, and 
insulation. . 

This brings us naturally to the question: what effect will 
this commutating pole have on designs for voltages higher than 
are now general for railway service? 

The limiting condition is the voltage per bar which will 
maintain an arc already established. The allowable voltage 
per segment is largely dependent upon the condition of the coin- 
mutator. 

If the sparking is eliminated, the etching of the commutator- 
bars is largely reduced. The carbon brushes are required to 
carry only the line current, instead of the line and a large 
amount of local current; therefore, the brushes are not dis- 
integrated so rapidly. The carbon brush has less mica to wear 
off, because the bars are not burned away. — The conclusion 
from the above is that much higher average volts per segment 
may be used with commutating-pole motors than with motors 
not having commutating poles. 

'The usual non-commutating pole railway motor, 40 to 50 h.p., 
has a commutator about 9°5 in. in diameter, with 111 to 125 
segments. The average potential between segments is approxi- 
mately 18 volts. Large motors, operating on 650 volts normal, 
have 155 to 165 segments, and the average potential between 
segments is approximately 17 volts. — If the average volts 
between segments on commutating-pole motors be assumed 
as 24, and the number of commutator bars per inch of cir- 
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cumference as 5, we have the following possible voltages on 
various sizes of motors and commutator diameters. 


Horse Diaineter of Maximum 

power commutator. volts motor. 
40  ... ms vig Жез 9 850 
75 11 1,040 
100 13 1,230 
150 14:5 1,370 
200 .. ш. 0e 16 1,510 
290  ... - я dl 18 1,700 


The above may be said to apply only as far as tendencies are 
concerned. Not all these various voltages would be practical. 
It would be better, for various reasons, to adopt 1,200 volts as 
the higher standard. The propositions requiring higher poten- 
tial than 600 volts are usually 30- to 50-ton cars with speeds 
of 40 to 60 miles per hour. These call for a motor of 75 h.p. 
or larger, so the sizes naturally fall where 1,200 volts can be 
made with reasonable cost. The commutating-pole motor, on 
600 volts, makes possible commutation and general operation in 
service many times better than that of the non-conimutating 
pole motor. On 1,200 volts, the commutation is decidedly 
better than with a non-conunutating pole type motor on 600 
volts. 

We have the possibility of 1,200 volts per motor, the motor 
having four poles. Should the motor be bipolar and the speeds 
high enough to make the design possible, we may have 2,500 
volts per motor. ‘Then, again, if there should be two windings 
on one core, a commutator on each, and these windings 
connected in series, we have the possibility of a 5,000-volt 
motor. Then, again, should we have a double-track railway 
and the rail neutral, we might have 10,000 volts direct current 
between the two trolley wires. 

The non-commutating pole motor has inherently а higher 
iron density, which serves as a compensating feature, im- 
proving commutation. The commutating-pole compensates for 
armature reaction and takes care of troubles due to lack of 
compensating features; a lower iron density may therefore be 
utilised and lower iron losses obtained. ‘lhe absence of spark- 
ing makes the commutating losses very much less. The rating 
on the hourly basis may not be much greater than with the 
non-commutating pole motor. On account of core loss and com- 
mutator loss being considerably less, and these prominent fea- 
tures in heating, the commutating-pole motor has naturally a 
higher continuous rating; it is not only capable of taking large 
fluctuations of voltage and current, but will have a greater all- 
day service capacity. This latter feature becomes тоге pro- 
nounced as the distance between stops is greater. 

In conclusion, the author summarises the advantages of com- 
mutating-pole railway motors as compared with non-commutat- 
ing pole type as follows :—(1) Sparkless commutation even on 
heavy overloads; (2) flashing at ‘commutator largely reduced and 
probably eliminated; (3) less wear on commutator; (4) cleaner 
and safer motor because of reduced carbon and copper dust 
from brushes ànd commutator; (5) marked reduction in heat- 
ing of commutator; (6) greater current density in brushes; 
(7) increased life of brushes; (8) increased etticiency and free 
running capacity becauseof lower core and commutator losses; 
(9) possibility of successfully using higher voltages; (10) greater 
facility in design of large motors, especialy as regards com- 
mutation; (11) possibility of increasing service capacity of 
motors by blowing. 


Dry Cells for Testing Mains.—The battery of dry cells, re- 
ferred to by Mr. Reginald W. Klitz in our Correspondence 
Columns (page 733 of our last issue), was supplied by Messrs. 
Kelvin & James White, Cambridge Road, Glasgow. 


Damages for Electric Shock against Manchester Corporation.— 
At the Manchester Assize Court on Friday, Edwin Taylor, a 
fitter employed by Messrs. Ferranti, Ltd., was awarded £250 
damages against the Manchester Corporation for injuries re- 
ceived whilst working upon a panel of the switchboard at the 
Chorlton-cum-Hardy sub-station, which he had been led to sup- 
pose was isolated. Messrs. Ferranti were installing an addi. 
tional panel to the switchboard in question, and the plaintiff 
was engaged, with a foreman, in carrying ont the work. Before 
commencing, he alleges that he was assured by the switchboard 
attendant that No. 5 panel was safo to work on. Acting upon 
this, work was commenced, but plaintiff, putting his finger on 
some wire to indicate the position of certain work, received a 
6,500 volt shock, and was badly injured. "The index finger of 
the right hand has had to be amputated, and his thigh and 
right leg were burnt. The switchboard attendant denied he 
said he had made the panel “dead.” and Mr. Justice Pickford 
left it to the jurv to decide the question of necheence, whether 
on one side or the other. The jury found for the plaintiff, as 
mentioned above. 


THE WESTINGHOUSE COMPANIES IN AMERICA 


N view of the various rumours regarding the con- 
| ee of the affaus of the American Westinghouse 
Companies, the following statement, which has ap- 
peared in the American technical press, is of in- 
terest: 


Temporary receivers were named Wednesday, October 25rd, 
tor the Westinghouse Electric & Manutacturing Co., the West- 
inghouse Machine Co., and the Securities Investment Co., as 
the result ot a conference of bittsburg bankers, who, finding the 
companies embarrassed by the money stringency, determined 
that there should be no shutting down of the works or hamper- 
ing of operations by importunate creditors. T. Hart Given, 
president of the Farmers’ Deposit Bank; H. S. A. Stewart, real 
estate man and financier; and E. M. Herr, vice-president ot 
the Westinghouse Electric & Manutacturing Co., were named 
to assume charge of the Westinghouse Electric & Manufactur- 
ing Co. William MeConway, president of the McConway & 
Torley Co.; W. H. Donner, president of the Union Impreve. 
ment Company; and E. E. Keller, vice-president of the Machine 
Co., were appointed receivers for the Westinghouse Machine 
Co. The Fidelity ‘Title & Trust Co., of Pittsburg, was named re- 
ceiver tor the Securities Investment Co. The Westinghouse Air 
brake Co. and the Union Switch & Signal Co. are not affected. 

The allegations in the bills were that owing to the stringen у 
in the Money Market, it was found impossible, at the present 
time, to obtain the money with which to carry on the business 
of the industrial companies. It was stated that it was deemed 
tor the best interest of the stockholders of the company, the 
employees, and the creditors that the court appoint receivers to 
carry on the business of the companies rather than close down. 
The bills set forth that each of the industrial conipanies has 
large orders, and that it is to the best interest to all concerned 
that the contracts now on hand be carried out. The court made 
an order that the industrial companies be operated under the 
receivers, and that they be authorised to purchase such material 
as might be necessary to carry on the business of the companies. 

lt is explained that the Securities Investment Co. was purely 
a Westinghouse concern, being practically owned by George 
Westinghouse, and that the company has been advancing money 
to the two industrial companies. The receivers were ordered to 
give bond in the sum ot $100,000 for each company, and the 
American Surety Co. went on the bond. 

George Westinghouse issued the following statement :— 

'" When the Pittsburg Clearing House Committee, after a tull 
investigation and conterence with me, concluded that, although 
the Westinghouse Electric & Manufacturing Co. and the West- 
inghouse Machine Co. were solvent, receiverships were advisable 
as the best means of protecting the interests of all concerned, it 
was clearly our duty to follow their friendly advice. The neces- 
sity for the receiverships is due solely to the acute financial 
stringency and consequent inability to renew our maturing 
paper. Both the Electric and the Machine Companies are sel- 
vent, and are doing the largest and most satisfactory business. 
in their history, and each company is earning liberal dividends. 
on its stock, and has quick assets substantial equal to its 
liabilities. I most confidently believe that every creditor or 
each company will be paid in full, and that, with wise manage- 
ment, under the direction of the receivers appointed by the 
court, the properties will soon be restored to the stockholders. 
The loans to the Securities Investment Co. and myself are 
secured by the stocks of the Westinghouse Manufacturing Com- 
panies, chiefly stock of the Electric & Machine Companies, the 
sudden decline in the market value of which on Monday and 
Tuesday of this week has made it impossible for us to margin 
our loans. I strongly advise all holders of such loans to hold 
their collateral, the value of which I am confident will in time 
be sufficient to pay the loans. The sacrifice of the collateral in 
the present condition of the market can benefit no one. A 
policy of patience and forbearance is what the situation 
requires." 

On the application of Herman Westinghouse and the Atha 
Steel Casting Co., Judge Ward, in the United States Circuit 
Court, on Thursday, October 24th, appointed E. M. Herr, P. H. 
Given, and Charles C. Burlingham ancillarv receivers of the 
Westinghouse companies and their assets and properties in the 
judicial district of New York. 


Association of Engineers-in-Charge.—' The new session was in- 
augurated last night, when Mr. W. H. Patchell delivered his 
Presidential Address on “ Economic Considerations on the Man- 
agement of Plant," an abstract of which appears elsewhere 
in this issue. Among future arrangements are the fol- 
lowing :—December llith: “The Province of the Tlluminating 
Enzineer." by Mr. Leon Gaster, Sir William Preece in the 
Chair. January 8th: “Electrical Measuring Instruments and 
some of their Weaknesses,” by Kenelm Edgecumbe. Mr. James 
Swinburne, F.R.S., in the Chair. February 12th; ‘‘Superheated 
Steam," by Thomas Sugden. March 11th: “Notes on Electric 
Lifts." by H. D. Wilkinson. April 8th : '*Tndicators and Indi- 
cator Diagrams," by Captain Н. Riall Sankey. 
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ITS LOCAL SECTIONS 


HE Papers down for reading at the Institution of 

Electrical Engineers and its local sections during 
the session that is now starting have been selected, in 
accordance with the following new rules, which were 
issued by the Council during the recess :— 


1. A “Papers and Editing Committee” shall be formed, con- 
sisting of a representative of each of the Home Local Sections 
and an equal number of Members appointed by the Council, 
and the usual ex officio members of Committees, with power 
to take such action in dealing with all papers as may be neces- 
sary. The Chairman of each Local Section for the time being 
shall be the representative of his section, and in the event of 
his inability to attend, the Hon. Secretary of the Section may 
attend meetings of the Committee on his behalf. 

2. The Committee shall appoint a Sub-Committee to deal with 
the questions mentioned below and such other matters as may 
be assigned to them. (The Local Section Committees to have 
representatives on the Sub-Committee.) 

3. The Committee shall ordinarily meet once every two months 
from September to May, and at such other times as may prove 
necessary. 

4. At some fixed date before the Session it shall be the duty 
of each Local Secretary to send to the Secretary of the Institu- 
tion a list of all the papers proposed to him for the Session 
with the dates by which they are promised. He shall also 
notify to the Secretary all other promises of papers as they 
are received, together with any statement made by the Com- 
mittee of the Local Section or by the author of any paper as 
to its disposal. 

5. All papers submitted to the Institution shall be forwarded 
to the Secretary either:—(«) direct; or (b) through the Local 
Secretary. 

6. On receipt of a paper the Secretary shall send it to referees 
in the usual way. 

7. When the paper has been fully reported upon it shall be 
brought before the Sub-Committee. 

8. The Sub-Committee shall make recommendations to the 
Main Committee as to the papers it considers suitable for 
acceptance and as to dealing with such papers. It shall also 
order proofs of the papers it recommends for acceptance to be 


printed, and the proofs and a copy of its recommendations shall 


be sent to each member of the Committee. Any pavers not re- 
commended by the Sub-Committee for acceptance to be referred 
to the Local Section of origin for any remarks its Committee 
may wish to make. 

9. The Committee when it meets shall draw up from there 
papers a Programme for General Meetings of the Institution for 
so much of the Session as may prove possible, suggesting subiects 


in the Programme which might in its opinion be usefully dis- 
cussed at one or more Local Sections. 

10. In case that there should not be a sufficient number of 
papers in type from which to draw up the Programme for General 
Meetings of the Institution, the Committee may draw up a 
Provisional Programme from any papers or promises of papers 
received by the Secretary, and may instruct the Sub-Committee 
to carry into effect as far as possible this Provisional Pro- 
gramme. 

11. The Programme for the General Meetings, together with 
all papers in type before the Committee, shall be sent to the. 
Local Secretaries to lay before the Local Committee for their 
assistance 1f necessary in preparing the Local Programme, and 
the Local Secretaries shall communicate to the Secretary their 
Local Programme as soon as possible. 

12. No paper included in the Programme for General Mectings 
of the Institution shall be read or discussed before a Local 
Section until it has been read at a General Meeting. This shall 
not debar a paper originating in a Local Section being read 
simultaneously at a General] meeting and at a meeting of the 
Local Section. 

Note.—By simultaneous reading is meant reading during the 
week in which the General Meeting 15 to be held. 

13. Accepted papers or communications which are not required 
for discussion at any Section to be treated as ‘Original Com- 
munications `” [that is to say, they will be printed in the Journal 
of the Institution if the Council so decides, and will be eligible 
for premiums awarded to papers not read at meetings]. 

14. Following the customary practice whereby Members of 
Council are reminded by the President at the beginning of each 
session of the confidential character of the matters which come 
before them for consideration, it is recommended that the Local 
Section Committees also be reminded at the same time each 
year that the title and contents of all papers coming under 
their notice are to be regarded as private and confidential. 

15. In the case of any Local Section requiring a paver in an 
emergency, the Local Secretary to apply to the Sub-Committee, 
who will forward such papers as тау be available, from which 
the Local Section may select a paver. 

16. Rejected papers to be returned to the authors. 

17. CoLontaL SEcTIONs.— Papers selected by the ‘ Papers and 
Editing Committee " for reading in London to be sent to Colonial 
Sections. with permission to read and discuss on or after the 
date decided for reading in London. Original papers from 
Colonial Sections to be referred and treated the same as 
ordinary papers, except that they may be read in the Colonial 
Section betore forwarding to the Secretary. 

18. Nothing in the preceding rules shall prevent a Local Sec- 
tion from holding a meeting to discuss an intormal address or for 
the purpose of discussing any subject of general or local interest. 


ELECTRIFICATION OF THE VICTORIAN RAILWAYS 


N our issue for July 11th we notified the fact that Mr. C. H. 
Merz had been selected to visit Melbourne to report upon 
the conversion of the steam railways of Victoria to electric 
traction. The Australian Mining Standard gives some extracts 
from the report of the Chairman of the Victorian Railway 
Commissioners (Mr. Tait) on the question, which has been 
presented to the Legislative Assembly. On the question of 
the best design for Melbourne suburban carriages, he 
considers that the sliding door should be adopted, instead of 
the swinging door now in use. Mr. Merz is to furnish the 
necessary drawings, specifications, conditions of contract, and 
forms of tender, for the complete equipment for electric traction 
of the St. Kilda and Port Melbourne lines, with complete esti- 
mates of the expenditure involved. and a full report, drawings, 
estimates, &c., in respect of the equipment of the machinery 
and other plant at the Newport workshops for electrical work- 
ing. For all this work Mr. Merz is to be paid 2,000 guineas, and 
travelling expenses from London to Melbourne, such travelling 
and living expenses not to exceed £250. If the commissioners 
invite tenders for the electrification of the Flinders Street, St. 
Kilda, and Port Melbourne lines before December 315%, 1909, 
he is to analyse them, and furnish the commissioners with 
the results of such analysis, and his recommendation in regard 
thereto, and is to receive for such work three-quarters of one 
per cent. on account of the tenders recommended for accept- 
ance, or on his estimate of the cost of the work covered by 
such tenders, whichever may be the less. Should the com- 
missioners accept tenders for the electrification of the St. 


Killa and Port Melbourne lines before June Ist, 1910. Mr. 
Merz is to prepare and settle the contracts. бео, and will 
be paid a further 2 per cent. on the same basis as before. ]n 
the event of the clectrification of the St. Kilda and Port Mel- 
bourne lines being proceeded with before June Ist, 1910, he is 
to prepare any further drawings, specifications, &c., needed, 
examine and deal with contractors’ designs, advise as to pur- 
chase of material and apparatus, arrange for the inspection 
and testing of same before shipment to Melbourne, and is to 
employ a competent representative in Melbourne during the 
progress of the work, and for two months after the lines are 
operated electrically, to act for him in the supervision of the 
work, and the inauguration of electric traction. For this Mr. 
Merz is to receive 2} per cent. on the cost of the work, ex- 
cluding the trucks and car bodies themselves, or on his estimate 
of the cost of the work, whichever is the less. Special reasons 
are given which may ''turn the scales” in favour of the con- 
version of the Flinders Street, St. Kilda, and Port Melbourne 
lines, although from a purely financial point of view the work 
might not be quite justified. In the first place, there is a 
shortage of rolling-stock, and the locomotives and carriages 
running on those lines could be utilised to advantage elsewhere. 
Further, the Flinders Street, St. Kilda, and Port Melbourne 
lines are practically isolated from the balance of the railway 
system, and no complication would arise out of the conversion. 
If the St. Kilda line were electrified, current from the powcr 
house supplying it could be used for working the Brighton 
electric tramway, and the power house at Elsternwick abandoned, 
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MANAGEMENT OF ELECTRICAL PLANT 


HE Presidential address of Mr. W. H. Patchell, delivered 

last night before the meeting of the Association of Engineers 
in Charge, was addressed mainly to the members of the Associa- 
tion engaged in the supervision of independent generating plants. 
and was chiefly devoted to considerations of the methods 
by which increased economy could be obtained in such installa- 
tions. 

Commencing with the subject of water supply, he said that 
water was often taken from the mains when it might more 
profitably be taken from а well on the premises. The older 
class of well sinker stouthy maintained the necessity of a costly 
sunk well, with perhaps a tube or tubes at the bottom of it. 
Gradually, however, the bored well proved its reliability, and 
caine into more general use. Direct- acting steam well pumps 
are in many cases looked upon as "steam eaters,” and the 
disadvantage of having to draw the rods and bucket all led to 
the adoption of geared pumps, or, when the water supply is 
plentiful, the air lift system. In many cases the air lift or 
bore-hole pump may he driven from an existing large engine with 
à hardly perceptible increase in the cost of working. ]t is 
impossible to forecast exactly what supply will be obtained from 
a tube well, and perhaps the old sunk well was convenient, as 
it was easy to drive from the bottom cf it either for prospecting 
or increasing the vield, but for moderate supplies the bored well 
appears to be the cheaper project. An instance in the uncer- 
tainty is shown in the case of two 13 in. wells within 100 vards 
of each other; one vields 4,000 gallons for an hour cr so. when 
the vield gradually falls to 2.000 gallons, and remains constant 
cn that point. The other yields 27.000 gallons per hour con- 
tinuously. In this case the air compressor is driven by a 
high-speed electric motor, and takes 46 kw. when lifting 27,600 
gallons per hour 96 ft. to the surface. In one case, where the 
sas-producer plant and engine drives a compound equipment 
consisting of an air lift pump which raises the water 120 ft. to 
the surface, and of a plunger pump which drives the water to a 
reservoir at a head of 180 ft., the cost of fuel when raising 
11.500.000 gallons of water has been under £27, or 0:554. per 
1.000 gallons. On the same site а three-throw tube well pump 
raised. 17,000,000. gallons at a cost of fuel of 126d. per 1.000 
gallons. In another place an air lift pump. driven by a motor 
taking 68°5 kw., is lifting 17,300 gallons per hour 262 ft. 

Mr. Patchell then made a few remarks on the importance of 
water softening, which, however, he said was too large a subject 
to be discussed in detail in a short time. In speaking of fuel. he 
said that the great rise in the price of coal had necessitated the 
consideration of greater economies in its use, and the possibilities 
of using cheaper qualities. Many users who previously burnt 
“large” have found relief in the use of "small." or “nuts.” 
nct onlv in connection. with inechanical stokers, but also in 
hand-fired boilers. When the draught is poor or the grates 
small, a grade of fuel which will permit an ample amount of 
air to pass through it is essential. There are several forms of 
fire-bar designed to burn small coal, but a bar of useful shape. 
with small under-space, will serve very well with a normal 
draught if the stoker can only be persuaded to keep his fires 
thin. Thin firing is especially important with small Welsh coal 
of the drier kind. Steam jets under the grates form а simple 
though rather noisy means of assisting the draught, but unless 
the nozzles are carefully watched the pfoportion of steam blowq 
under the grates to that evaporated by the boiler, assumes 
most uneconomical dimensions, 12 per cent. to 15 per cent. being 
by no meaus unusual. The jets are also apt to cause local 
heating and damage to the boiler plates and fire-bars. Where 
the draught can be assisted by a fan it will be found much 
more economical than the steam jet method. The induced 
draught system is generally preferred where the chimney draught 
only has to be assisted occasionally, such as on peak loads. It 
has a disadvantage, however, when dry Welsh coal is being 
burnt, as grit is more likelv to be ejected from the chimney. 
The regulation of the draught by the damper has not received 
the attention it deserves. To get the best results when hand 
firing, the air admission and also the chimney damper needs 
cereful manipulation, and this is a strong point in favour of 
mechanical stoking, as then the ideal conditions of long runs 
without opening the furnace door тау be realised. 

The President then referred to the great waste of fuel which 
occurs annually owing to the neglect of ascertaining the con- 
ditions of combustion by analvsis -of fuel gases, a subject of 
importance. which was first realised in Germany, where it has 
long been the custom to рау the stokers а premium on the 
amount of CO, recorded. A sight hole to enable the stoker to 
seo the combustion without oneniny the fire door was 
mentioned as a very useful adjunct to a furnace, as an in- 


water hammer. 


telligent stoker soon learnt the colour which indicated that 
the boiler, was working under the best conditions. and how 
to regulate his operations to obtain that colour. Emphasis 
was also laid on the importance of purchasing fuel by 
analysis. In the speakers own experience, gained by several 
vears’ trial, it had been shown that sampling and analysis 
might be done quite commercially under the contract which 
cited the amount of volatile hydro-carbon and ash allowable. 
with a penalty jf the amount of ash was exceeded. Another 
cause of low efficiency was often found in air leakage through the 
boiler settings. In speaking again of mechanical stokers, the 
President said that care should be taken in choosing a type 
which would burn different classes. and certainly different sizes 
of fuel. Where only one or two boilers are in use he said no 
saving of labour could be made һу the adoption of mechanical 
stokers, as the man who is necessary to attend to the stokers 
might as well do the firing himself. A saving would sometimes. 
however, be effected on the class of fuel used. but this saving 
must be very definite to be commercial, as the upkeep of the 
mechanical stoker has to be provided for out of it. Other sub- 
jects touched on were the advantages of superheating, and the 
lack of sutticiency of the lagging of steam pipes, as often 
carried out where joints and flanges are left bare, and only the 
pipes themselves covered. Water-heating by economisers may be 
adopted where the draught is good and the heat in the gas can 
he spared, as in mec hanical draught installations, Internal 
heating apparatus is again coming to the fore, and several types 
are now on the market, which are perhaps more useful than 
nevel. The older tvpes of this apparatus caused trouble from 
Water heaters, both of the open and closed 
type, are most valuable in the case of non-condensing plant. 
Open heaters will raise the temperature of the water to the 
temperature of the exhaust steum, as there 15 no loss due to 
the necessity to drive the heat through the plates or tubes, as 
occurs in the closed heater. The fac ility with which the water 
can give up the aiv absorbed in it is another point in favour 
of the open heater. An objection to open heaters, however. is 
that thev must be placed at the suction side of the pumps, and 
at some elevation above them, otherwise the hot water vaporises 
under the pump bucket, and the pump loses its water. Closed 
heaters, whether of the plate or tubular type. very quickly 
drop in efficiency, due to the deposition of scale on the water 
side, and oil on the steam side of the heating surface. which 
soon increases the normal difference in temperature between the 
steam and water. They are also much more difficult to keep 
clean than open heaters. Air heating has been tried again and 
again, but it is very doubtful if it pays; perhaps the greatest 
advantage it possesses is in the suppression of the smoke. Smoke 
prevention has been much talked about, both by fanatics and 
those who are really anxious to see trade carried on upon a 
commercial basis with the least possible inconvenience either to 
the traders or their neighbours. All who have considered the 
matter will admit that although black smoke means waste, it 
is not equally true that a smokeless chimney means economy. 
On a series of tests the lowest efficiency was recorded with 
the minimum amount of air, and the highest with a moderate 
amount of air. The principle underlying the prevention of the 
emission of smoke is the admission of the proper quantity of air 
at the proper time, and the removal of cooling surface as far 
as possible from the gas until combustion is complete. The 
President emphasised the importance of engineers in charge 
really knowing what their plant was doing, and carrying out 
full tests themselves, which could be done with very slight 
expense or inconvenience. Coal might be weighed without in- 
appreciably increasing the cost of handling it. and water might 
be measured by positive meters which did not need much atten- 
tion. He believed that no single factor had contributed more 
to the economical running of electricity supply plant than the 
analysis and publication of their figures by the technical press. 
In one of the works in which he was connected the cost everv 
year for coal was only 9'ds. per 1.000 gallons evaporated when 
the average cost of coal was 16s. 1034. per ton. Allowing for 
labour and repairs the cost was 11°75s. per 1.000 gallons. On 
a month's test with coal at 13s. 3d. per ton, the cost was 82s. 
per 1.000 gallons. The best day's test that he had had was with 
washed nut coal at 13s. per ton, and of 13.800 B.Th.U. 
value when the cost of valuation per 1,000 gallons was 6°46s., 
after allowing for the 75 per cent. of the total water which 
was used for steam jets. "The stoker itself was driven by an 
electric motor with another type of stoker. He had burnt 
smudge coal costing 7s. per ton, and of 10.400 B.Th.U. value, 
when the cost of evaporation was 5:825. per 1,000 gallons. 
Various circumstances had combined, which he believed rendered 
a repetition of its testing impossible. 


Nov. 14, 1907. 


ELECTRICAL ENGINEERING 761 


A NEW POST-OFFICE SUBURBAN TELEPHONE EXCHANGE 


N Thursday a new telephone exchange was opened 

by the Post Office for the Hornsey district. It is 
situated on the Broadway, Crouch End, and goes by 
the name of the Hornsey P.O. tele ‘phone ехе 'hange ; it 
is one of those exchanges within the me tropolitan. tele- 
phone area, but without the County of London. The 
decision of the Post Office to erect an exchange on the 
standard common battery system in such a purely 
suburban district as Hornsey speaks much for the 
rate at which the use of the telephone is extending 
in the metropolis. A couple of years ago, the system 
known as the '' C.B.S. " system, viz., central battery 
signalling with local battery speaking, would probably 


Fic. 1.—HonmizoNTAL Sipe or Main DISTRIBUTING FRAME. 

have been installed, and a few years previously no 
one would have thought of using anything but a 
magneto system for a residential suburb, which the 
majority of the householders probably pay a rental 
well under £100 a year. It is evident, therefore, that 
the adoption of the message rate of paying for the 
service has made it popular during the last few years 
among an entirely new class of subscribers, and this 
has its effect on the technical equipment. As an il- 
lustration we may compare the P.O. telephone ex- 
change at Putney with the new Hornsey exchange, 
which forms the subject of this article. The Putney 
P.O. exchange was opened in 1902, with a switchboard 


of an ultimate capacity for only 200 subseribers, 
erected, with its power plant, in some vacant rooms in 
the Post Office building; the system adopted was the 
C.B.S. system already alluded to, and many people 
wondered whether it was worth while to put down a 
power plant for an exchange of such small size. 
Hornsey, which at that time would have appeared a 
far less promising district telephonically than Putney, 
has a switchboard ре for 2,700 subscribers, and 
an ultimate capacity of 5,400, and there were about 
200 subscribers already RE on the opening day; 
the system is the full common battery system, and a 
special new building has been erected for the ex- 
change. 

The building is a two-storey one, with the apparatus 
room on the ground floor and the switchroom above it 
on the first floor. These two rooms, occupying, of 
course, the vreater part of the building, are to the 
back, but are well-lighted, have large side 


as they 
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windows and the switchroom 
The offices are conveniently 
the ground floor, and 
fire" have not been forgotten from the switehrooim. 

All the telephone cables will be underground. They 
enter the exchange in a eable-room in the basement, 
and are led up to the horizontal side of the main 
distributing frame. A new feature in the arrange- 
ment is that the fuses are placed on this side of the 
'" M.D.F.," while the heat coils are on the vertical 
side. This has involved the use of a new pattern 
of fuse, which is seen in Fig. 1—2a photographic view 
of the horizontal side of the main frame— and more in 
detail in the drawing, Fig. 2. The ''fuse strip, 
8 ins. long and 41 ins. wide, is made of glazed porce- 
lain, and the fuse wires, which are of tin, and rated 
to blow at 24 amperes, are placed im the grooves and 
soldered to the brass tabs at the end. The wires from 
the cables, and the jumper wires are soldered to the 
remaining two tabs in each case, at the bottom and 
top respectively. Bach strip has grooves for 40 fuses, 
and the strips are placed end to end along each hori- 
zontal beam of the frame. 

The intermediate distributing frame, meter and 
relay racks, &e., follow standard practice. Their posi- 
tions in the apparatus room are seen in the plan, Fig. 3. 
The power plant is also of the usual design. "Two 
motor-generators are provided, one taking current at 
180 volts from the outers of the Hackney Borough 
Council's three wire D.C. network, and the other a 
smaller machine supplied at 240 volts from one side 
of the network. The former rated at 


LE 


has also a top light. 
placed to the front on 


'" means of egress in case of 


machine is 
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9 h.p., runs at 1,200 revs. per min., and generates 
125 amperes at 38 volts on the low pressure side; the 
second machine is rated at 3 h.p., runs at 1,750 revs., 
and is designed to generate 35 amperes at 42 volts. 
There are two ringing machines, one supplied from the 
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uddition to the necessary main, starting and regulating 
swi.ches and instruments, it hus a voltmeter switch, 
to which all the cells of the battery are connected so 
that the voltage of each individual cell can be ascer- 
tained at the switchboard. The battery, which 15, as 
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Fic. 5.— PLAN or APPARATUS Room. 
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Fic. 4.—PrAN or SwitcH Room. 


cells, and intended principally as a stand-bye, the 
other driven by a 240-volt motor from the outside net- 


work. 


Phe power switchboard, which, as seen in the 


plan, is placed close to the motor generators, resembles 


those in use in other central battery exchanges. 


In 


usual, in duplicate, consists of two sets of 11 Chloride 
cells of the 17 S.G. type. The seventeen plates occupy 
ouly half the cell, and the remaining half i 
filled up with a lead ‘‘ displacement box,” filled with 
sand, in the manner illustrated in our description 
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of the Paddington telephone exchange (ELECTRICAL 
Í NGINEERING, Vor. Т... p. 129). These cells have lead 
boxes, but the smaller cells for the meters are in glass 
boxes. A full set of fifteen 7-plate (7P.) cells is pro- 
vided for furnishing the thirty volts for actuating the 
which, in the 
con- 


meters, instead of merely four cells, 
National Telephone Company's exchanges, аге 
nected in series with the 22-volt common battery tor 
this purpose. 

Fig. 4 is a plan of the switchboard. The sections 
of the board represented by full lines are the only ones 
erected at present ; the dotted lines indicate the ex- 
tensions that will be made as occasion requires. As 
the multiple is only 2,700 with an ultimate capacity 
of 5,400, a high beard is not needed. Consequently 
single pulley 7 ft. cords are used, and the height of the 
keyboard still leaves more than ample height for the 
outgoing junctions and the entire subscribers’ mul- 
tiple above the calling lamps and answering jacks, 


Fis. 5.— Back or Іхсоміхс Junction SECTION, sHow1NG Racks 
FOR THE KEYBOARD RELAYS, &c. 


without the necessity of a sloping keyboard shelf. The 
switchboard stands well back from the wall, and the 
relays, &c., lor the cord circuit are placed on separate 
frames of channel iron, as at the new City exchange 
room in Carter Lane. Fig. 5 shows the back of the 
In-coming junctions section, which is more convenient 
lor photographing than the rear of the subscribers’ 
board. The panels at the back of the board have been re- 
moved in the foreground to show the cabling. Prac- 
tically the same type of fireproof construction as at 
the Carter Lane exchange is also adopted in the frame- 
work of the switchoard itself, and there is no wood at 
the back of the board, except the panels, which shut 
it in, and these are lined with sheet iron. 

There are 180 subscribers per operator's position, 
and the subscribers’ lines are multipled over every 
three positions. Three hundred outgoing junctions are 
provided for, and fifty-three are at present in use, ten 
only of which are ringing junctions. Twenty-four order- 
Wire keys, seen to the left of the keyboard, are used 
in connection with the remainder. Thirteen of these 
order-wires are already in use, and there is an ultimate 
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capacity for forty-two. Each 
with seventeen pairs of cords. 

Party-line working is provided for only by a 2-party 
master ringing key at each position for the Y sub- 
seribers. The key has to be depressed at the same 
time as the ordinary ringing key when a Y subscriber 
has to be rung, and it switches the ringing current on 
to the A-line instead of the B-line. The X subscriber 


posit ion 18 provided 
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Fic. 6.—ONE OPERATOR'S POSITION OF THE SUBSCRIBERS’ BOARD. 


is rung by the ordinary key. With the present method 
of charging, there is, however, not much encourage- 
ment to subscribers in Outer London to take party 
lines, for the minimum charge on the message rate is 
Єз 10s. per annum for an ordinary line, and actually 
E6 for a 2-party line. It is true that the latter charge 
includes three pounds’ worth of calls as against thirty 
shillings’ worth, but the party line system would, in any 
case, only be considered by a subscriber making but few 
calls every day. 
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All calls have to be recorded by the operator pressing 
the meter key associated with the cords in question, 
and every subscriber has a meter whether he be on the 
flat rate or message rate. The meter keys have nickel- 
plated knobs, and at the end of the row is a black 
key for recording ineffectual calls. 

At one end of the subseriber's board there is a plug- 
ging-up section for dealing with defective order-wire 
circuits. If an order-wire key on any of the positions 
becomes defective, it is possible to isolate it from the 
circuit, and thus not put out of Commission the wire 
itself, which is, of course, multipled to keys on all 
the subscribers’ positions. 

There are 57 in-coming 


junction wires, and an 
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Fic. 7.—One OPERATOR'S POSITION ох INCOMING JUNCTION 
BOARD. 


unusual feature of an exchange starting with but 200 
subseribers is that the majority of these (47) are 
worked on the order-wire system and are not ringing 
junctions. The board is equipped for 234 in-coming 
junctions, 26 per position, connected on the usual 
single cord system, with C.B. working, and eaeh 
multiple extends over three positions, as on the sub- 
board. The number of in-coming order-wires 
There is a speaking key on eaeh cord, and а 
pair of party-line ringing keys (thus providing for 2- 
party dines only). These are automatice ringing keys, 
similar to those used in larger exchanges. Fig. 7 
shows an operator's position on the in-coming junction 
section. 

We are indebted to the lEngineer-in-Chief's Depart- 
ment of the Post Office for permission to view and 
photograph the exchange, and also to Mr. T. Lewis 
the Sectional Engineer), and Mr. P. T. Carey. (who 
had charge of the equipment fer the contractors, the 
Western Eleetrie Co.), for courteously showing us over 
the exchange. | 


sceribers 
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Newcastle Local Section of the Institution.— The first general 
meeting of the 1907.8 session will be held in the Eneineerinez 
Lecture Room of the Armstrong College, Newcastle on-Tvne, 
on Monday next, November 18th, at 8 p.m., when the Presi 
dent, Mr. James Pigg, will give his address. The annual dinner 
of the section will be held on Wednesday, November 2ith, at 
(15 p.m. in the rooms of Messrs. Tilley & Co., Blackett Street, 
Newcastle-on-Tyne. Tickets 7s. 6d. each until November 25th. 


A NEW TRAIN-LIGHTING SYSTEM 
RECENT article in the Llektrotechnische Zeitschrift by 
M. Osnos describes a train-lighting generator manufactured 
by the Felten & Guilleaume-Lahmeyerwerke Co., which not 
only gives constant voltage over a very considerable speed varia- 
tion, but also gives a voltage of the same polarity in either 
direction of motion without the necessity of employing any 
regulating apparatus, mechanical switchgear, or electrolytic 


Fic, 1.—DIAGRAM OF C'ONNECTIONS. 


valve. The generator itself is of quite ordinary construction, 
but is coupled to a specially constructed exciter. The two 
machines can be arranged very compactly on the same shaft 
between one pair of bearings, and in the very small sizes the 
same magnet yoke can be employed. 

The voltage of the exciter is, of course, 
of the current taken from the main 
respect 


quite independent 
generator, and in this 
differs from the Rosenberg system, over which this 
arrangement possesses the advantage that the load on the dynamo 
can be varied without the necessity of any readjustment of 
the excitation, nor does the terminal voltage appreciably vary 
when the main current is switched off. A diagram of conne 

tions of the new system is given in Fig. 1. /) is the main 
generator, shown working on a circuit consisting of a number 
of lamps connected in parallel: х is the generator field winding, 
which takes current from the direct-coupled exciter, E. Т! 

latter is provided, in addition to the ordinary working brushes, 
with a pair of auxiliary brushes at right-angles to them, and 
connected in series with a circuit containing the exciter field 
coils, s,. Another exciter field winding, s,. coaxial with the 
cross-armature flux, is placed in series with the main brushes, 
This winding is adjusted once for all when the machine is fir: t 
tested, and serves to modify the amount of the armature re- 
action. are supplied from a battery, 4, which 
can be arranged to be charged by the main generator, /). 


The coils, х„, 
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Suppose a current, 7,, is flowing through the brushes, aa, which 
produc es a certain Бн field. The armature itself rotates 
in their cross field, and a certain E. M.F., e,, is produced at the 
auxiliary brushes, b b, at right-angles to the main brushes. 
This E.M.F. is opposed to that of the battery voltage, e, so 
that the field current of the exciter, /,, 15 equal to Ё (е, =e) 
where / is a constant. As e, depe nds on the rotation of the 
armature in the field кез һу ty we can write 

жу. 
where k, is another constant. On the other hand, ;, depends 
upon the E.M.F. generated at the brushes, са, and this again 
depends upon the rotation of the armature in the field produ. ed 
by ғ; therefore „=. 

From these equations the relation between the exciting 
current, 7,, of the main generator and the speed can be given 


n 


—- where a and / are constants, 


a+ bOn? 

numerator of this expression in the first 
power only, and л? is found in the denominator; but a suitable 
choice of a and 4—that is to sav, by the magnetic constants 
of the exciter—will give the curve of variation 7,, and form 
suthiciently near to a straight line over a considerable range. 

[f the 
direction of the voltage of the exciter of course also reverses 
so that the voltage cf the main generator remains of the same 
polarity. 


in the following form :—1, 


as n occurs in the 


direction of motion of the machine is reversed the 
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It will be seen that a very special design of exciter is 
required, so that it is better to have the fields of it and the 
main generator entirely separate, with the armature simply 
coupled together. If required, however, the exciter may be 
quite a distinct machine on another part of the train, and 
employed to excite several generators along the train. 
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Fic. 3.—SECTIONAL ELEVATIONS oF TRAIN-LIGHTING SET. 


Fig. 2 gives some test results of such a set with a single 
direct-coupled exciter, such as is shown in elevation and part 
section in Fig. 5. А modified arrangement of connections is 
also described whereby a single machine, similar in character 
to the exciter, can be used, but the regulation in this case 
is not so good as with separate machines, and the polarity is 
changed with the direction of rotation. 


es 


Electrical Dredging in Cashmere.—We are informed through 
the Pioneer Mail of the launching, on September 27ih last, of one 
of the largest electrical dredgers which has been constructed. 
This is one of those which have been built with the cbhtect of 
dredging, the Jhelum River, and it is hoped that, by 
removing the boulders in the gorge below Barramutla and 
deepening the bed of the river to the Lake Walur. to give tho 
excess water a means of escaping to prevent floods. At the same 
time, by draining the marshes, 100,000 acres of land will be re- 
claimed for cultivation. It is stated that the large dredger is 
provided with gear for removing boulders from the bed of the 
river, and so clear the way for the other two suction dredgers. 
All the three are electrically driven, and will be supplied with 
power from the large water power-hcuse station now being con- 
structed at Mohora, which it is expected will be opened in next 
August. Major de Lotbiniere is the originator and responsible 
executor of the scheme, and the engineers are Mr. Desy and his 
assistants Messrs. Mackenzie. Caron, and E. Desv. The launch 
was performed by his Highness the Maharaja and the Resident, 
Sir Francis Younghusband, 


A NEW ATLANTIC WIRELESS TELEGRAPH 
STATION 


URING the past few months a great wireless 
telegraph station, equipped on the Poulsen 


hydrogen-are system, has been erected on the shores 
of Tralee Bay at a place known as Knockroe. This 
point is distant some thirteen miles north-west of the 
town of Tralee, and overlooks the Atlantic. Here the 
Amalgamated Radio-Telegraph Co. are to make the 
first attempt on the grand scale to establish commer- 
cial transoceanie telegraphy by means of undamped 
waves. The magnituce of the attempt may be appre- 
clated by noting, merely, the size of the air-wire 
system, now almost completed. It consists of a cone 
antenna of ЗОО wires spreading over some 70 acres. 
supported on 12 masts. Nine of the masts are ar- 
ranged in a circle of about 2,000 ft. diameter, and are 
each 70 ft. high. The three other masts are placed 
as a triangle within this cirele. Each one of these 
masts is 360 ft. high--an unprecedented height for a 


wooden erection. As shown in Fig. 1, they are 
framed structures, about 88 in. square at the base 


and 8 in. square at the top, and were built up on 
trestles in an inclined position of gradient about 1 in 
o0. They were hoisted into their final position, with 
all their stays attached, by means of a high jury mast, 
shown in Fig. 2. The stays are galvanised wire rope 
broken into short sections by insulating pieces of 
ereosoted wood, which ean be seen in Fig. 1. 

The four buildings are now practically finished. 
There is a power-house some 40 1t. square, an accu- 
mulator house about 40 ft. by 8 ft., a large operating ° 
house, 40 ft. by 40 ft., and a small operating 
house about 18 ft. by 15 ft. The plant in the power 
house consists of a transportable steam engine using | 
superheat, two large dynamos, and two small dynamos. 
The last serve for lighting the buildings and for field 
excitation of the large dynamics ; the large dynamos are 
themselves used for supplving the power to the are 
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Fic. 1.—360 rr. Mast IN PLACE. 


which produces the high-frequency oscillations. No 
details can be given of the output or cf the voltage of 
these machines, but preparation has been made for 
continuously emitting from the air-wire system 10 to 
15 kilowatts of free radiation; and it is claimed that 
this output is something like 10 times that needed. to 
method, 


transmit signals, by the undamped wave 
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across the Atlantic, when good conditions are pre- 
vailing. 

The operating houses are being equipped with the 
are circuits and the other parts of the sending appa- 
ratus. As at smaller stations on this method, only 
one are is used for the generation of sustained oscilla- 
tions. It is the usual cooled copper to carbon are, 
maintained in a hydrogen atmosphere. The magnetic 
field is at this station unusually strong, 10,000 lines 
per sq. em., and is formed between large pole faces. 
The are is spread out by the magnetic field over a 
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region almost six inches in diameter. The capacity- 
inductance circuit arranged as a shunt across the are, 
is specially designed to have an extremely low damp- 
ing factor. The condenser consists ef a number of 
metal sheets arranged parallel to cne another, with 
air spaces as the only insulation. The plates аге 
grouped in two sets, each of 24,000 em. capacity; and 
the whole cecupies a space of about 60 cu. ft. The 
inductance is of a new pattern, of such construction as 
to have a very low resistance. Taken together the 
Inductance and capacity form an oscillatory circuit of 
frequeney about 100,000 per second, and thus the wave 
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length emitted by the air-wire system is about 3,000 
metres. Actual measurements have shown that the 
variations of wave-length is less than one part in three 
thousand. The connection between this oscillatory 
circuit and the radiating air-wires is purely inductive, 
and may be called loose. An important improvement 
is to be introduced at this new station in the shape of 
a new sending-key. All that may be said of this is that 
it belongs to that type which aims at directing the 
energy of the oscillations into the radiating circuits or 
into non-radiating circuits as desired, and without the 
production of any spark at the contacts. 

Turning to the receiving apparatus, we find that the 
coupling with the air-wire system is inductive and very 
The damping in this circuit has been made 
extremely small; measurement shows it to be less than 
0:003. The '' ticker’ receiver used at all the Poulsen 
stations will be used here also. This receiver acts, it 
will be remembered, by allowing an intermittent con- 
tact. which is usually the tongue of an electromagnetic 
trembler, to tap off the energy accumulated by resen- 
ance in the condenser of the receiving circuit. This 
ticker receiver is not only to be used telephonically. 
but also with relay and Morse inker. Experiments 
have shown, however, that another process of printing 
which has been highly developed by the Amalgamated 
ladio-Telegraph Co., is likely to be more successful 
with rapid, especially with automatic, sending. This 
process uses a new thermal detector of as vet un- 
divulged constitution. The thermo-oleetrie currents 
from this are indicated by the movements of the thread 
of a string galvanometer of very high pericd, and the 
movements of the thread are registered by photographie 
means. By both these methods good printing has been 
accomplished between the Copenhagen and Newcastle 
stations, a distance of about a thousand kilometres ; so 
that there seems reasonable hope, in view of the eu- 
hanced power of the oceanic stations, of printinz 
Transatlantic messages at a high rate of speed. It will 
be some months, though, before commercial Trans 
atlantic work сап be inaugurated, for the site of the 
corresponding station in Newfoundland has not vet 
been settled. Till then the new station will princi- 
pally be occupied in sending to shipping equipped with 
the Poulsen apparatus. 


loose, 


THE KORN SYSTEM OF TELEPHOTOGRAPHY 


DEMONSTRATION of the latest form of the 

apparatus designed by Professor A. Korn, of 
Munich, for transmitting photographs “by telegraph,” 
vas given on Thursday evening last at the offices of 
the Daily Mirror, when Prof. Korn gave an illustrated 
lecture to a large audience, describing his system, 
the sole right of whieh for this country and the 
Colonies has been acquired by the Daily Mirror, and 
experiments.were made on the transmission of pictures 
to and from the Paris office of L'Illustration. It is 
to be regretted that owing, as we were informed, to 
some hitch in the negotiations with the French 
Government, permission for the use of the necessary 
lines was withheld until almost the last moment, so 
that there was some delay before satisfactory com 
munication was established. We had, however, the 
opportunity of examining the actual apparatus which 
is reported to have been afterwards used with success, 
both for sending and receiving. It is only right to 
state that the difficulties were in no wavy due to the 
British Post Office authorities, who readily accorded 
every facility for the use of their lines. 

Prof. Korn, speaking in excellent English, outlined 
in his lecture the general principles upon which his 
system Is based. The whole action depends upon the 
Well-known physical fact that the electrical resistance 
of the element selenium according to the 
amount of light falling upon it. so that the variations 
in intensity of a beam of light caused to traverse every 


varies 


part successively of a transparency can be electrically 
reproduced at a distance, and caused to imprint a 
corresponding image upon a synchronously moving 
sensitive film. 

This characteristic property of selenium is said to 
have been first observed by an assistant of the late 
Mr. Willoughby Smith named Мау, in 1873, in the 
course of attempts at the manufacture of standard 
resistances, for use in connection with submarine 
cables, “from that material. Many experimenters. 
some of whose names were mentioned, have worked 
on the application of this property to the transmission 
of pictures. Notable among the results obtained were 
those about 25 years ago by Shelford Bidwell; the 
subject was also studied by Prefessors Avrton and 
Porry. 

In Prof. Korn's sending apparatus the transparent 
flm is mounted on the surface cf a glass evlinder. 
which can be rotated and at the same time given a 
slow axial feed, after the manner of the evlinder ef 
a phonograph. A beam of light from a Nernst lamip. 
suitably concentrated by lenses so as to fall only upon 
a small point of the photograph, passes through the 
film, and then on to a totally reflecting prism within 
the cylinder, from which it is thrown on to the selenium 


cell. — 'This arrangement is compact, as the axis of 
the evlinder is vertical, and the selenium: cell, whieh 
° . ° 1 

is some two inches square, is placed at the end. It 


is thus seen that as the film is moved, the beam of 
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light traverses every portion of the picture, and is 
more or less obstructed according to the density of 
the film. The resistance of the selenium cell, and, 
therefore, the current sent into the line is in this way 
caused to vary in value according to the density of 
each consecutive element of the photograph. 

In the receiving apparatus the sensitive film is 
mounted on a similar cylinder, and is acted on by a 
beam of light from a Nernst lamp arranged as in the 
sending apparatus, caused to vary in proportion to 
the line current. 

The part of the receiving apparatus which causes 
the beam of light to vary in accordance with the line 
current consists of a '' string" galvanometer with two 
fine stretched wires carrying the line current, and 
moving in the field of a powerful electromagnet. At- 
tached to these wires, which are arranged to deflect 
in opposite directions, is a small shutter of aluminium 
foil, placed in the course of the beam of light. The 
angular position of the shutter thus depends on the 
strength of the current, so that the beam of light 
is more or less obstructed, and the shadow of the 
shutter covers a greater or less part of aperture imme 
diately in front of the receiving film. 

One of the most important problems which have to 
be solved in order to ensure the satisfactory working 
of the apparatus is the accurate synchronising of the 
motion of the sending and receiving cylinders, without 
the use of an extra line wire. 


The cylinders are each driven through worm gearing ` 


by a constant speed electromotor, and the speed cf 
the motor driving the receiving-drum is set to be about 
1 per cent. faster than that of the motor for the 
sending apparatus. The sender cylinder is coupled 
rigidly to its driving-gear, but in the case of the re- 
ceiver a delicately made friction clutch is interposed. 
This clutch is controlled electrically, and caused to 
disengage instantaneously and stop the cylinder at the 
completion of every revolution, and re-engage when a 
current impulse is received over the line, indicating 
that the uniformly revolving sending cylinder is com- 
mencing its next revolution. Thus, provided that the 
receiving cylinder always moves a little faster than 
the sending cylinder, the former will wait for the latter 
to catch it up at the end of every revolution, so that 
the two start fair at the commencement of each revo- 
lution. The synchronising current «impulse. is much 
stronger than the ordinary signalling current, and 
works through a relay which is not affected by the 
latter. It will be noticed that the circuit is only re- 
quired for this purpose at the end of each line across 
the picture, so that no interference is made with the 
" photographic ” current. 

Prof. Korn’s first experimental attempts at the utili- 
sation of the variable resistance of selenium for the 
transmission of photographs were made in 1902. The 
receiving apparatus was somewhat different from that 
employed to-day. Instead of a Nernst lamp and a string 
galvanometer, a small vacuum tube was used, the in- 
tensity of the light from whieh was caused to vary 
according to the strength of the current by a somewhat 
complicated method of controlling the coil by which it 
was energised. A considerable measure of success, 
however, attended these experiments, and in 1904 pic- 
tures were transmitted over the telephone line between 
Munich and Nuremburg. Reproductions of some of 
these pictures were shown on the screen, and the 
lecturer mentioned that it then took forty-two minutes 
for the transmission of a small photograph, and even 
then the results were not as good as have since been 
obtained in a much shorter time. 

The great difficulty to be overcome for sending clear 
pictures in a short time was the effect of inertia or 
fatigue upon the selenium, which gives of sort of time 
lag to its action, and prevents the resistance im- 
mediately coming back to its original value after the 
light ceases to fall on it. The effect which this is 
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liable to have was clearly shown by some photographs 
whieh it had been attempted to transmit too quickly 
with the old apparatus. A means had, therefore, to be 
devised for compensating from the effect. 

The method of compensation finally adopted is based 
on the employment of a second selenium cell in the 
sending apparatus which is acted on by a beam of 
light controlled by a string galvanometer similar to that 
in the receiving instrument. The electrical connec- 
tions are so arranged that the '' fatigue "" or '* inertia ' 
effect of the main selenium cell upon the main current, 
if the resistances are correctly balanced, is neutralised 
by the similar effect in the compensating cell. When 
the compensating arrangement was adopted and the 
string galvanometer and Nernst lamp substituted fer 
the vacuum tube, the time of transmission was re- 
duced first to twenty-four minutes, and later, in 1906, to 
twelve minutes. By using a coarser grain, that is, with 
the lines further apart, this can be reduced to six 
minutes. In April of this year longer distances were 
attempted, and photographs were exchanged between 
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Munich and Berlin. The present London- Paris in- 
stallation is the first case in which transmission has 
been attempted through a submarine cable. An in- 
stallation is projected between Copenhagen and Stock- 
holm, and certain American towns will shortly be 
provided with telephotographic communication. — It is 
not, at present, practicable to work through long sub- 
marine cables, but well insulated telephone lines are 
perfectly suitable. 

A view of the actual apparatus in the offices of the 
Daily Mirror, with a portrait of the inventor, is given in 
the accompanying figure. For the sake of clearness we 
have, in the general outline of the principles of the 
apparatus given above and taken mainly from Prof. 
Korn’s lecture which was addressed to a non-technical 
audience, assumed that the sending and receiving out- 
fits are quite distinct, but an examination of the appar- 
atus itself shows how, in several cases, the same organs 
do duty in two capacities. 

The sending and receiving cylinders are contained 
side by side in the vertical case seen on the table on 
the extreme right, with the door for access to the 
sending cylinder partly open. The sending selenium 
cell is fixed to the top of this case, which can be taken 
off for examination at any time without undoing any 
connections, as it is fitted with spring contacts. Both 
cylinders are driven by the same motor, which, with 
the box enclosing the worm-reduction gear, is seen 
under the table, the starter and speed regulating rheo- 
stat are seen on the left. As mentioned already the 
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speed of the motor when receiving is set to be slightly 
faster than when sending. For regulating the speed, a 
speed indicator of the vibrating reed type is employed, 
which can be seen in a small, round, brass case, on the 
top of the long horizontal wooden case. The two Nernst 
lamps with their lenses are contained in two brass 
tubes, side by side, at the extreme left, one of which 
can be seen in the figure. The string galvanometer 
intercepts the beam of light from the receiver lamp 
about midway along its course; the coils of the magnet 
‘an Just be distinguished under the horizontal case. 

When receiving, of course, only the one lamp is in 
action, but when sending, both lamps are used; but 
the light from the receiver lamp, intercepted as before 
by the shutter of the string galvanometer, instead of 
falling on the receiver cylinder, is deflected by a mirror 
vertically downwards to the compensating selenium 
cell, the funetion of which has already been indicated. 
This is contained in the narrow vertical wooden case 
seen under the table. The selenium cells consist of a 
grid of platinum wires, over which a thin layer of 
selenium is spread. 

It will be seen that a great deal depends on the 
accuracy of various adjustments, and that setting the 
apparatus to work for the first time on a submarine 
cable, as was done on Thursday last, with but little 
time for preparation, was no small task. It is, in the 
circumstances, not to be wondered at that the first 
uttempts at submarine telephotography, which had been 
courageously undertaken in the presence of a large 
gathering, invited to witness the experiments, were 
only partially successful. This in no way detracts from 
the probability of excellent working in the future, when 
all is in thoroughly good order, under the guidance 
of Prof. Korn and his assistants, who have already 


shown such remarkable perseverance and ingenuity in D 


overcoming difficulties. 


A NEW SWITCH FOR MOTORS 


N order to obviate the dangers of the open type of switches 
| controllers for motors, the Oerlikon Co. have brought 
out a motor switch, which is contained in an iron casing, in box 
ferm, and which is divided into two compartments by a hori- 


тє. 1l.—VikEw sHow1nG Мотов 
"SWITCH OPEN. 


Fic. 2.—Moror SWITCH AND 
AMMETER COMBINED. 


zontal division. In the upper division the switch, which is of 
the quick break type, is placed, and in the lower division are 


placed the fuses, which are mounted on a marble base. The 
switch is instantaneous ir action. either in making or breaking 
the contact. The fuses are of the plug type, and can be 
screwed or unscrewed without danger to the operator. The 
front of the case is formed with two doors, which are pro- 
vided with a lock and key. It is not necessary to open the 


top Mong: in n every time a fuse needs replacing as the 
bottom door is provided with a lock which engages in a slot in 
the top door in such a way that the door can only be opened 
when the switch is open, and inversely can only be closed when 
the switch is closed. The switch is made with double, three. 
or multiple poles, for currents up to 30 amperes at 600 volts. 
and also 80 amperes at 600 volts. An amperemeter can be pro- 
vided, which is mounted on the top of the switch case, and 
is made to conform with the latter ir appearance. The distin: 
advantages of such a type of switch, notably the simple and 
effectual control, and exclusion of all danger, have pan to be 
a great success. Fig. 1 gives a view ot the switch open, and 
Fig. 2 the combined switch and amperemeter. 


THE FOSTER ARC LAMP 


N spite of the popularity of the ** Flame" type of arc lamp. 
| à. older variety of enclosed arc still retains its sphere ot 
utility, especially for interior lighting. A well-known lamp ot 
this latter type is manufactured by Foster & Co., Worple Road. 
Wimbledon, and this lamp embodies several improvements. By 
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Scale jth Full Size. 


А. Dash-Pot. H. Centie Rods. 

B. Solenoid. J. Top Carbou Holder. 
€. Solenoid Plunger. A. Flexible Connector. 
D. Plunger Link. L. Negative Lead. 

E. Rocker. M. Counter Weight. 

F. Clutch Link. N. Clutch 

G. Bottom Carbon Holder. О. Negative Rol. 


the accompanying figures it will be seen that the mechanism 5 
extremely simple. There is a total absence of shunt coil, and 12е 
regulation of the feed is entirely controlled by the series solened 
Shunt coils have always been apt to break down, and the vana- 
tion of the length of arc has been of considerable trouble to 
designers. In the Foster lamp it wil! be seen by reference to 
Fig. 1 the pull of the solenoid “B,” is counterbalanced by ^ 
weight, “M, and is also regulated by the spring in the dash 
pot, A, which increases the pull of the solenoid upon its cor. 
and equalises the increased sensitiveness of the current var 
tions. There 15 a special feature in these lamps, which со: 
prises a regulating clutch which is directly connected to the 
lever arm of the balance weight. This clutch № is of the usu.’ 
washer type, acting directly on the carbon, and regulated by 
the motion of the rocking arm of the balance weight ЛУ, which 
takes the place of an air dashpot, which is the usual feature o! 
other lamps of this type. By this means the uniformity of t^v 
аге is assured, and the steadiness and regular feeding of bth 
carbons is regulated with a consumption of 550 watts. The lan" 
takes from 2) to 5 amperes in current, and can be used singh 
on voltages from 200-230. Fig. 2 shows the lamp complete in It 
outer casings and globe. "The total length of the lamp over al 
is about 28 in 
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PHASE CHANGING AND BATTERY STATION ON THE SPOKANE 
AND INLAND RAILWAY 


^Y^HE Spokane and Inland Division of the “Inland Empire” 

railway system is familiar by name as one of the group of 
pioneer American lines equipped for heavy single-phase traction. 
‘Che line now equipped comprises about 12) miles of single 
track, extending southwards from Spokane in the form of a 
letter Y. A few notes on the power system, including a descrip- 
tion of the phase. changing and battery station which forms ап 
interesting part of the system, is given in the Llectric Railway 
Freriew (Chicago). | 

Outside of the city of Spokane the cars are worked with 
25-сусІе 6,600-volt alternating-current, distributed on a No. 000 
trolley wire suspended from a single stranded steel catenary. 
This trolley line is fed from fifteen static transformer stations, 
taking current from a 45,000-volt single-phase transmission line. 
which distributes the output of the phase-changing station 
located about two miles from Spokane. 

The Spokane and Inland Empire Railroad owns two large 
water-power sites on the Spokane river. The plant for the one 
at Nine Mile Bridge will be completed early in 1903, and will 
develop 20,C00 horse-power. About 5,000 horse.power capacity 
will be required for the “Inland Empire System" and the 
remainder will be sold for power and lighting purposes in and 
around Spokane. 

Since the opening of the railway the system has been worked 
with power purchased from the Washington Water Power Cv. 
The output of this company’s plant 15 at 4.000 volts. 60 cycles. 
three-phase. In the purchase of this current for the Inland 
Empire System the charges are based upon the maximum demand 
during each month, and for this reason it became very. desirable 
to employ some means to flatten the railway load curve as well 
as it was necessary on account of the motor characteristics to 
change the frequency from 60 to 25 cycles before feeding the 
current to the railway transmission line. This problem was 
solved by combining phase-changing induction motor-generator 
sets on the same shafts with direct-current. railway machines 
which utilise a large storage battery as а flv wheel. 

As earlier stated, the phase-changing and battery station is 
located near the Spokane end of the railway. The building 
15 a brick structure, about 100 by 65 ft., with concrete floors. 
The “Chloride " accumulators are housed in a separate structure 
of similar design. The main machine floor of the station is served 
by a 15-ton hand crane. Here the three-phase 60-сусІе current 
of 4,000 volts pressure is changed to single-phase 25.cycle current 
and fed to the trolley line at 6,600 volts. and the transmission 
line at 45,000 volts pressure. 

The feeders from the Washington water power plant enter 

the station on the gallerv and pass to hand-operated disconnect- 
ing oil switches, then through choke coils, instrument. trans- 
formers, and down through the gallery floor to а three-bar bus. 
From this power bus leads pass to two Westinghouse remote 
control oil switches, placed on the gallery tloor. These 
switches admit of flexibility in feeding two sets of 4,000-volt 
machine bus-bars at the back of the switchboard on the main 
tloor. ; 
The motors of the phase-changing sets can be worked from 
either set of bus-bars and the set not in use can be cut free 
from the high-tension line. The motor switches are the West- 
inghouse oil break type. from which current is fed through 
starting resistance in the secondaries and rheostatie controllers 
to the induction motors. ; 

The four main units are each made up of three machines. Tn 
each set a 1.000-horse-power induction motor takes three-phase 
60-cycle current at 4,000 volts from the incoming Washington 
water power lines. This machine is mounted at one end of a 
shaft. in the middle of which is а 1,000-kilowatt, single-phase. 
2.200-volt, 25-cycle generator, and at the other end of which is 
a direct-current. machine rated at 1,100 amperes and 550 volts. 
These three machines are of Westinghouse manufacture, and 
run at 500 revolutions per minute. 

When the load on the generator is light the direct-current 
machine runs as a generator and charges а 275-cell storage 
battery, and when the load is heavy the direct-current machine 
runs as a motor, taking current from the battery and assisting 
the three-phase induction motor in driving the single-phase gene- 
rator. In this connection it will be noted that the single-phase 
generator has а somewhat larger capacity than the three-phase 
induction motor. the idea being that the three-phase motor in 
connection. with the divect.current. machine will take nearly 
its full capacity from the line under a large variation of the 
single-phase load. At times when the single-phase load is exces- 
sive the dirvect-current machine, taking current from the battery. 


makes up the deficiency. Dy this method a more uniform load 
on the three-phase line is had. The periods of light load are 
thus diminished and the peak of the heavy load materially 
flattened. These machines are mounted on a common bedplate, 
each machine having its own pair of bearings and all being con- 
nected by fixed couplings. 

The station equipment also includes two battery boosters of 
960 amperes capacity and three 5J-kilowatt exciter sets for the 
single-phase generators. These exciters are driven by 75-horse- 
power Westinghouse motors, taking three-phase current at 125 
volts pressure. А 

The battery across which the direct-current machines аге 
connected is made up of 275 “ Chloride” cells. having a discharge 
rate of 2,880 amperes, furnished by the Electric Storage Battery 
Co., of Philadelphia. The single-phase railway load is very 
irregular, while the three-phase supply line load is compara- 
tively smooth. The regulation of the battery booster is con- 
trolled by a carbon regulator actuated by changes of current in 
the three-phase supply line. Small changes in the current in 
this line cause the battery to charge from or discharge to the 
direct-current machine and thus keep the power supply load 
curve flat. 

A 30-panel switchboard, from which all the equipment and 
the battery are cohtrolled, is placed in front of the gallery. On 
the panels for the 750-h.p. direct-current machines starting 
switches are provided for taking current from the batterv for 
starting and thus not putting the large units on the three-phase 
4.000-volt supply line until the machine is up to speed. The 
battery is controlled by a carbon regulator and the single-phase 
20-cycle generators by Тім regulators. For synchronising a 
svnchroscope having an illuminated dial with an illuminated 
pointer 1s mounted on a pedestal in front of the switchboard. 

The step-up transformers for raising the single-phase 25-cycle 
current from generator pressure of 2,200 volts to line pressure 
of 45,000 volts are mounted on trucks which stand in brick 
compartments. These compartments are provided with rails set 
in the concrete floor, and in front of the row of compartments is 
a cross track by which the transformers can be taken to the end 
of the transformer room and the transformer car run from the 
transfer car to the short track leading under the crane at the 
end of the station. From each one of the five 1.250-kilowatt. 
2,200-45,000 volt, single-phase, step-up, oil-insulated, water-cooled 
transformers, two leads pass up through the gallery tloor above 
to 60.000-volt oil switches, and then through choke coils and 
hand-operated disconnecting switches to the transmission line. 
The transmission line comprises two No. 2 hard drawn copper 
wires mounted on single cross-arms at the tops of 40-foot wooden 

les. 

The local trolley section is fed from the phase-changing station 
through a 6,600-volt panel on the station switchboard supplied 
by three 375-kilowatt 2.200—6,600-volt transformers. Аз com- 
pleted there will be 15 static transformer stations located at 
intervals of 10 miles apart. Each station 15 a brick and con- 
crete structure. The equipment includes three 375-kilowatt oil- 
insulated transformers, connected in parallel and fed through 
one hand-operated 60.000-volt oil switch provided with auto- 
matic release. Lightning arresters are placed on both high and 
low-tension sides of the transformers and 6,600-volt oil 
switches serve to disconnect the transformers from the trolley 
line. 


Electric Lighting and Traction in Spain.—In a Consular report 
upon the trade of Malaga (Spain) for the vear 1906, Mr. Consul 
Haggard states that the imoortant iron smelting works of the 
Sociedad Añonima de Altes Hornos have lately shut down, thus 
putting a considerable number of hands out of werk. It is 
rumoured that a new company is now being formed fcr the re- 
starting of these works. The Sociedad Hidro-Electrica del 
Chorro, which already furnished electric power to Malaga gener- 
ally, as well as to the British and German electric light and 
electric tramway companies, &c., has now completed an auxiliary 
staticn on the outskirts cf the town. which is fitted with a mest 
up-to-date steam turbine plant with three-phase generators. 
This installation has been furnished. by one of the best-known 
British firms, and the work has been carried through under the 
personal supervision of British engineers. The above-mentioned 
firm has also erected plants for the manufacture of cement and 
calcium. carbide, for which there is a fair demand. The elec- 
trification of the tramway. which had been in progress for a 
considerable time, was completed last November by the Belgian 
company which owns it, thus supplying a want lone felt in this 
city. 
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SMOKE FROM CHELSEA GENERATING STATION 


N connection with the result of the proceedings 

against the Underground Eleetrie Railways Com- 
pany of London, reported on pape 711 of our last 
issue, the Medical Oflicer of Health to the Chelsea 
Borough Council, in a report issued on Monday, deals 
with the comments of the Westminster Police Court 
magistrate in regard to the case. In view of the 
comments of the magistrate upon the nature of the 
evidence put forward by the Council, the medical 
officer points out that at present there are very few 
large power generating stations in this country, and 
the number of engineers who have practical experi- 
ence in their construction, control, and management 
is extremely limited. An attempt to obtain the as- 


sistance of the engineering staff of the L.C.C. was 


unsuccessful, the L.C.C. engineer being of opinion 
that expert engineering evidence would not be required. 
The magistrate had suggested that the prosecution of 
a company engaged in promoting the public benefit 
by clearing the underground railways of smoke and 
steam) was an ungenerous act .on the part of the 
Borough Council. In regard to this, however, the 
medical officer states that for nearly 15 months, whilst 
the works were in an experimental stage, no notice 
was taken of the smoke emitted from the chimneys of 
the works, although complaints were frequent. Mr. 
Towle, the resident engineer at Lot's Road, had ex- 
pressed his sense of the generosity of the Borough 
Council in allowing the Company so much latitude in 
the early stages, and had said that when the station 
was in full working order there would be little reason 
to complain of any smoke emitted from the chimneys. 
That desired result was not obtained, and the Borough 
Council twiee took proceedings without success. They 
would not have instituted proceedings a third time, but 
for a threat by the London County Council to treat 
them as a defaulting authority if: they did not. A 
question was raised during the hearing as to whether 
the smoke emitted was black or not, and the defence 
called an engineering expert, Mr. Swinburne, who ex- 
pressed the opinion that the term '' black ” could only 
be applied to smoke by which 90 per cent. or more 
of the light was cut off. The medical officer re- 
marked that in future the Council would have to call 
evidence on these lines, and have photographs taken 
of the smoke, as the defendants in this case had done. 
The Publie Health Committee recommend that as 
the prosecution was instituted at the urgent request of 
the Public Control Committee of the London County 
Council, and as the smoke question is one affecting 
the whole metropolitan area, the London County Coun- 
cil be asked to furnish a substantial contribution to 
the costs incurred in the recent proceedings. | 


THE ACCIDENT ON THE METROPOLITAN 
RAILWAY 


E have received a copy of the statement giving some 
V details reluting to the trains in the West Hampstead colli- 
sion, which was handed in by Mr. C. Jones, locomotive and 
chief electrical engineer to the Metropolitan Railway, at the 
Board of Trade inquiry on October 29th. "The statement refers 
first to the standing train, which, as usual, was composed of two 
end motor coaches and four trailers, the numbers of which are 
given. The train had B.T.H. equipment, each motor having 
four 150-h.p. motors, two carried on each bogie truck, and carried 
two main controllers and compressor reservoirs, &c., underneath 
the car, with main switchboard in driver's compartment, mounted 
on which are the main cut-out switches and control cut-outs. 
All cables are carried in solid drawn steel barrel, and connected 
up through connection boxes; no jointing in cables. The ap- 
proximate weight of each motor-car is 40 tons. The moving 
train, which was of a like composition, had the British Westing- 
house Electric and Manufacturing Co.'s pneumatic rectangular 
controller equipment, each motor having four 150-h.p. 50 M. 
type motors, two mounted on each motor truck, and carried 
one rectangular controller, compressor, reverser line switches. 
main cut-out switches, control reservoir mounted underneath the 


car. Sixteen-volt motor generators are carried in the luggage cum- 
partment. All cables in this equipment are carried in asbestos 
casings. No high-tension cables are carried above the floor. 
All the cars of both trains are fitted with Laycock’s automatic 
couplers, and the Wesiiaghouse quick-acting automatic brake, 
all wheels being blocked. ‘he driver's master controller is con- 
structed with dead man’s handle, and automatically operates 
brakes on emergency, and cuts current off. 

The motor coaches are in each case divided up into three com- 
partments with trailing vestibules, viz. : Driver's compartment, 
luggage compartment, and third-class passenger smoking com- 
partment. 'The driving and luggage compartments are lined 
throughout with asbestos. The seating capacity of the motor- 
car is 48. The length of the motor and trailer cars is identical, 
being 52 ft. 6 in. over centre buffers. The total length of each 
train is 315 ft. The seating capacity of trailer cars is 56, thus 
making the total train seating capacity 320. The overall width 
ot each car is 9 ft. 9 in. over step-boards, and 8 ft. 9 in. over 
body. The total height of cars from rail to crown of roof is 
12 ft. 53 in. The under-frames are built entirely of steel 
channels and angles, and the body steel panels on wood fram- 
ing. The floors are of steel plates, and covered with '"" Powell's ” 
fireproof Paris cement. 

The British Westinghouse cars are wired as a four motor 
equipment; that is, with two sets of motors in each, each set 
having the two motors wired in parallel, forming together the 
series parallel combination, all motors being operated from one 
controller. The British Thomson-Houston ca.s are wired as a 
two motor equipment, having two controllers, each equipment 
working independently, one controller operating two motors, 
forming a set which are wired for the series parallel ccmbira- 
tion. 

The rear motor-car of the standing train and the leading 
motor-car of the colliding train were greatly damaged. the 
bodies being practically destroyed by telescoping. The framing 
and motor trucks, however, received no material damage. Apart 
from this the damage to the trains was of no great moment. 


GAS ENGINES FOR TRACTION STATIONS 


MONG Tue paperi read at the recent Convention at Atlantic 
А су of the American Street and Interurban Hailway Associa- 
tion, Mr. Paul Winsor, of the Boston Elevated Railway Co., read 
a paper on the experience during the past year with gas-driven 
generating plant at his company's station at Somerville Park, 
of which the follcwing abstract appears in the Klecfrical Word 
(New York) :— 

The station is equipped with two 6CO-h.p. Crossley gas engines 
supplied by a pair of Loomis-Pettibone gas producers, tne 
engines being direct-connected with 350-h.p. Crocker-Wheeler 
generators. ‘The plant was started in May. 1925. and since then 
there have been no shut-downs, accidents, or failures. 

Ignition current is supplied by 14-volt generators іп conne+- 
tion with floating storage batteries. The igniters originally had 
platinum tips, which were expensive and gave considerable 
trouble, but during the past four months they have been oper- 
ated without platinum and with less trouble. The average cual 
consumption during the period trom January to August of this 
усаг was 2:054 lb. per kw. hour, or 1:424 lb. per brake h.n. hour. 
Chis showing is larger than that of last year, when 1:45 lb. per 
kw. hour was reported. The paper states that the smallness of 
this figure was due to errors in weighing and checking coal 
During the same period of seven months, the coal consumption 
of the steam plants average 3477 lb. per kw. hour, thus showing 
a superior efiiciency of 415 per cent. for the gas-engine plant. 

In conclusion, Mr. Winsor said he believed that a zas-enzine 
plant making its own producer gas will operate at least as trel- 
ably as a steam plant and will use from 30 to 60 per cent. less 
fuel. depending somewhat upon the size of the steam plant. with 
which it is compared. The drawbacks of the gas plant are. 
first, cost, which approximates $200 per kw. when rated so as to 
have a 33 1-3 per cent. overload capacity; and second, the small 
size of units, the statement being made that the largest cas 
engine now built is only of 5.000 kw. capacity. 


Swansea Electric Light Failure.—On last Thursday the town 
of Swansea was practically in darkness for a quarter of an 
hour. Owing to a short circuit on one of the feeders in the 
"trand, it was necessary to shut down the plant at the generat- 
ing station for the period stated. This occurred at an ex- 
tremely unfortunate time, 7.30 p.m., when the load would be 
at its highest point. The short caused the cover of a manhole 
to be blown off, probably by the explosion of an accumulation 
of gas from the burning insulation. The local press give 
graphic details of pillars of fire ten feet high which lasted 
for nine minutes until the engineers at the station had been 
informed of the occurrence. The theatres and hotels had 
to resort to the use of candles and other illuminants until 
the electric light was restored. Thursday is, fortunately, 
early-closing day in the town, so the extinction did not cause 
so much inconvenience as it would have done on any other day. 
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A DIRECTIVE SYSTEM OF WIRELESS TELEGRAPHY 
By E. Bellini and A. Tosi | 


[TRANSLATED AND COMMUNICATED BY L. H. WALTER. | 


Е MPLOYMENT of Closed Oscillator Circuits at the 


Transmilter.—A closed oscillator circuit placed in a 


vertical plane does not radiate equally in every 
direction of the horizontal plane like the open 
rod-oscillator, or antenna, employed in the usual 
wireless telegraph systern. Lines of electric 
force detach themselves from the closed oscil- 
lator and extend to the earth, such lines 


being propagated chiefly in the plane of the circuit 
(Fig. 2); the radiation is zero in a direction normal to 
the plane of the closed circuit. In consequence of 
this, a system which makes use of the properties of 
closed radiating circuits is of itself alone a dirigible 
transmitter system. Since, however, the radiation 
from closed oscillators is’ weaker than that from open 
ones, it was necessary to prove that, when such 
closed circuits are employed, the distances reached in 
cvdinary  radiotelegraphie communication could Бе 
easily attained. Further, in actually obtaining radio- 
telegraphic communication by means of closed cir- 
cuits; it was also desirable to make certain that the 
energy required was not excessive. 

The experiments were made by the authors, by 
permission of the French Government, between three 
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stations on the Normandy coast. These stations were 
erected in the neighbourhood of Dieppe, Havre, and 
Barfleur, each station being provided with a mast 50 
metres in height. Since one mast only was used to 
sustain the closed radiating circuit, this latter was 
given a triangular shape (Fig. 3), in place of the cir- 
cular form of Fig. 2. "The symmetrical sides of the tri- 
angle were formed of a trellis of three to nine parallel 
copper strands spaced 20 centimetres apart, each strand 
consisting of seven wires 0:9 millimetre in diameter. 
The distance between the upper ends of the trellis form- 
ing the armatures of the condenser was 2:5 metres: 
that between the lower extremities, ending at 2 
metres from the ground, about 55 metres. The con- 
ductors of the trellis were all joined together at the 
base, and two wires of the same strand of the trellis 
served to make connection with the apparatus. 


The distance between the Dieppe and Havre sta- 


tions is about 90 kilometres: that between Dieppe and 
Barfleur about 170 kilometres. The angle enclosed 
between the directions Dieppe-Havre and Dieppe- 
Barfleur is about 23°. The line joining Dieppe with 
Barfleur lies entirely over-sea (Fig. 1); while the 
transmission Dieppe-Havre has to pass overland the 
whole way: in consequence, Dieppe can be considered 
as being radiotelegraphically equidistant from Havre 


and Barfleur. Dieppe was chosen as the transmitting 
station; Havre and Bartleur both as receiving stations. 
The energy for the transmission was supplied by a 
battery of accumulators, the current from which, 
broken by a mercury interrupter of the Foucault type, 
supplied one or two induction coils of 80 centimetres 
spark-length. The receiving stations were equipped 
for the reception with a Ferrié electrolytic detector, 
connected to an ordinary vertical antenna and to 
earth. 

The Figs. 4 to 8 represent diagrammatically several 
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arrangements which have been used for exciting the 
elosed oscillatory circuit of the transinitter, thé plane 
of which was placed in the direction of the receiving 
station. Here 5 represents the secondary of the in- 
duction coils. It was found that, no matter which 
kind of transmitter circuit was used, the receiving 
station was always able to get the signals sent by the 
Dieppe station; but the arrangements which have 
given the best results are those of Figs. 0 and 6. On 
turning the plane of the transmitter circuit around its 


Vertical axis the strength of the reception diminished 


to zero, the limiting angle naturally depending on the 
strength of the transmission and the sensitiveness of 
the receiving apparatus. But when the plane of the 
transmitter circuit was perpendieular to the direction 
Dicppe-reeciving station, the reception was always. 
strictly zero. 

The energy employed in the course of the experi- 
ments in no case exceeded 500 watts; with the arrange- 
ments as shown in Figs. 4. 7, 8 the amount used 
was considerably less than this. 'The diagram of the 
quantity of energy radiated in the different direc- 
tions was traved while the arrangement of Fig. 6 was 
used for the transmission. For the reception a 30-metre 
vertical wire was erected at a distance of 500 metres 
from the transmitter, and joined to a Duddell thermo- 
galvanometer, one terminal of which was earthed. 


The observations were made in the following 
ve 
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manner:—The transinitter circuit was turned through 


a definite angle, the first position being in the direc- 
tion of the thermo-galvanometer and the last at 90° 
from this. In each position the galvanometer read- 
ing was observed. 

The energy diagram so obtained is shown in Fig. 9. 
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The next diagram (Fig. 10)—of which the radii 
vectores are the square roots of the vectors of the 
energy diagram of Fig. 9—is that of the electromag- 
netic field intensity in the different directions: it is 
formed of two equal tangent curves which approximate 
closely to two circles. As a result, owing to the un- 
avoidable errors and the small distance at which the 
observations were made, it can be said that the 
diagram of electromagnetic field intensity is composed 
of twc tangent circles, and the energy diagram of 
two curves whose equation is E = K,cos*a (see Fig. 11). 
It is impossible to say, from a priori considerations, 
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which of these two diagrams should be considered for 
the determination of the variation in the transmitter 
effect according to the position given to the trans- 
mitter; this depends exclusively on the receiver. If 
this latter responds to the total energy received (as 
the bolometer, thermo-galvanometer, thermo-couple), 
it is the energy diagram (Fig. 9) whieh should be 
chosen. If, on the other hand, the receiver responds 
to the maximum intensity of the electromagnetie 
field (coherer and, probably, magnetic detector) the 
diagram to be applied is that of the electromagnetie 
field (Fig. 10). Finally, should the receiver be respon- 
sive partly to the total energy and partly to the 
maximum of the electromagnetic field, a diagram of 
form intermediate between the two diagrams pre- 
viously considered would represent the conditions; 
and probably the electrolytic detector falls under this 
last classificaticn. 

Employment of Closed Oscillatory Circuits for the 
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Reception.—A  radiotelegraphie transmitting station 
creates an electromagnetic field which, at а great 
distance, is composed of vertical lines of electric force 
and horizontal lines of magnetic force. An oscillatory 
circuit placed vertically in the field produced in this 
way will be influenced in a different manner accord- 
ing to the angle which its plane makes with the direc- 
tion of propagation of the electromagnetic waves; and 
sinee the electromagnetic fields depend the one upon 
the other, it will suffice to examine the influence of 
either one of these fields: let it be the action of the 
magnetic field. 

If the plane of the receiver circuit be perpendicular 


to the direction of propagation, the magnetic flux 
which is enclosed is always zero, and hence the in- 
duced E.M.F. is also zero. Conversely, if the plane 
of the receiver circuit is in the plane of communica- 
tion, the variation of the magnetie flux reaches a 
maximum; and in consequence, there is a maximum 
of the induced E.M.F. In intermediate positions the 
E.M.F. varies according to the cosine of the angle 
which the direction of propagation of the waves makes 
with the plane of the closed oscillatory receiver (re- 
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sonator) circuit. It follows that the diagram 
of the E.M.F. induced in а closed oscillatory 


circuit should be formed of two tangent circles; the 
energy diagram should be the same as that of Fig. 9; 
the diagram of intensity of reception will be either 
one or other of the two according to the type of 
detector used, as previously pointed out. 

In order to see if in practice these theoretical pre- 
dictions could be realised, a series of experiments on 
the reception was made at the stations of Havre and 
Barfleur, at both of which the aérial was a closed 
oscillatory circuit; the Dieppe station transmitting 
with the ordinary vertical antenna. At the receiving 
stations the experiments were from preference made 
with the arrangements shown diagrammatically in 
Figs. 12 to 16, always witn satisfactory results. Here 
D represents the detector and T the telephone re- 
eciver. The reception attained its maximum when the 
plane of the receiver circuit was in the plane common 
to the transmitting and receiving stations; the recep- 
tion was zero in the direction at right angles to this, 
and intermediate at intermediate positions. In some 
cases a very small angular displacement of the plane 


[т 
Кто, 15. 


Fic. 16 


of the circuit, with reference to the most advantageous 
direction, was sufficient to annul the reception. 

In reception with a closed cireuit it is also not pos- 
sible to fix the limiting angle at which reception is 
possible: this depends at the same time, partly on 
the intensity of the electromagnetic field and partly 
on the sensitiveness of the detector employed. With 
increase of either of these factors the angle of recep- 


tion increases; and under the same conditions of in- 


tensity of electromagnetic field and of sensitiveness 
of the detector, if a detector be employed which is 
responsive to the maximum amplitude of the oscilla- 
tions, an angle will be obtained which is greater than 
that obtained when a detector which responds to the 
total energy is used. | 

The diagram of received energy was made in the 
same way as that of the energy radiated by a closed 
oscillatory transmitter circuit. The aérial of the re- 
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ceiver station, at a distance of about 2 kilometres 
from the transmitter, comprised a closed oscillatory 
circuit similar to the one already referred to. The 
Duddell thermo-galvanometer was connected to the 
closed circuit in the manner shown in Fig. 16. On 
turning the closed cireuit around its vertical axis of 
symmetry the Duddell gave at each position a detlec- 
tion proportional to the energy received. 

The diagram obtained in this manner is practically 
identical with that of the transmission, shown in 
Fig. 9. As a result, in the case of the reception also, 
the conclusion ean be drawn that the diagram of the 
electromnagnetic field utilised is represented by two 
tangent circles; and that the diagram of the energy is 
rormed. of two tangent curves represented by Fig 11 
and the equation of which is E = E,cos7a. 

In wireless telegraphy, in order to allow of as many 
communications as possible and of the individual inde- 
pendence of the stations, considerable use has been 
made of svntony. The degree of. syntony depends 
upon the damping of the transmitter and = receiver 
svstems. In systems emploving the vertical antenna 
and inductive excitation this value depends chiefly 
upon the damping of the emitted waves and on that 


of the receiving antenna; and since in a closed oscil- 
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latory eircuit the damping is much smaller than with 
the vertical antenna, so the degree of syntony will be 
higher when a closed receiver circuit is used in place 
of the vertical antenna. The disturbance caused to 
ordinary radiotelegraphie communication as a result of 
atmospheric discharges is well known; closed oscil- 
latory circuits are, however, owing to their properties 
of syntony and directivity, much better protected 
алате atmospheric discharges than is the case with 
systems using the vertical receiving antenna, 

Employment of Closed Oscillatory Circuits for both 
Transmission and Reception.—Atter having experi- 
mented with closed oscillatory circuits separately fer 
the transmission and for reception, a series of tests 
was carried out between Dieppe, Havre, and Bartleur, 
using exclusively the closed oscillatory circuits, both 
at the transmitting station (Dieppe) and at the 
receiving stations (Havre and Barfleur). On suitably 
orienting the transmitter circuit and regulating the 
emitted energy, a point was reached where it was 
possible to send signals at will to either one of these 
receiving stations without the other one receiving any 
signals. The reception was quite regular and satis- 
factory at the two receiving stations, with a maximum 
of 500 watts employed. for transmission. 

The results obtained in this way demonstrate that, 
although the employment of closed oscillatory cir- 
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cuits necessitates the expenditure of a somewhat 
greater amount of energy than is required with the 
ordinary systems with vertical antenna, this energy is 
in no way excessive. It is certainly not exorbitant if 
the conditions in localities like the English Channel, 
where wireless telegraph stations are numerous, are 
taken into consideration. In these regions, where the 
adoption of a dirigible system is imperative at the 
present time, the ordinary stations use an amount of 
energy whieh considerably exceeds what is required. 
This is done with the objeet—which each station 
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endeavours to accomplish—of making its own trans- 
missicn prevail over that of the other stations. 

With the employment of closed oscillatory circuits 
and the same amount of energy, the disturbances to 
radiotelegraphic communication could be, if not en- 
tirely eliminated, at least almost completely overcome. 
The extra energy employed would be compensated for 
in other direetions—in the diminution of the damping 
of the emitted waves and by a syntony much superior 
to that of the ordinary systems. The experiments 
made bx the authors have demonstrated still further 
the marked immunity which a closed receiver circuit 
enjoys as regards signals emanatme from other 
stations. Although in employing the closed cireuit at 
Havre and Bartleur no other signals were received 
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besides those of Dieppe, when the ordinary antenna 
was used signals were received from other stations on 
the English side, or from ships navigating the 
Channel. In the course of these same experiments 
confirmation was obtained of the great reduction made 
possible in the effects produced by atmospheric dis- 
charges. 

Arrangements Employed to Enable the Direction of 
Communication to be Varted.—The system of wireless 
telegraphy which has just been described presents 
certain real advantages when it is a question of effect- 
ing eonununication in one invariable direction; but 
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when the direction of communieation has to be varied 
the matter becomes rather complicated from the 
mechanical point of view. In reality there are two 
methods which at once suggest themselves as pos- 
sible means for realising such a variation. The first 
method consists in turning the aérial about its axis of 
symmetry until its plane is in the direc- 
tion of the desired communication; but this, apart 
from the mechanical difficulty of such a proceeding, 
occasions в great loss of time, so that in no case could 
a good radiotelegraphic service be carried out in this 
way. The second method is that of equipping the 
station with several equal cireuits spaced at equal 
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angular distances from one another, and using only 
that circuit which points in the desired direction. 
This arrangement, however, necessitates the employ- 
ment of numerous circuits if a sufficiently close ap- 
proximation is required; and the presence of several 
circuits one close up to the other may cause trouble 
as regards the emission of waves. The employment 
of either of these arrangements thus presents serious 
inconveniences. It was, therefore, desirable to find a 
means of varying the direction of communication, 
which should not require the rotation of the circuit, 
and also not complicate the aérial arrangements at 
the station. The solution of the problem has been 
arrived at by the authors, and consists in the employ- 
ment of two closed circuits, situated in two vertical 
planes at 90 degrees to one another, and special 
apparatus now to be described. 

Taking first of all the transmission for considera- 
tion, if either one or other of the circuits be excited, 
the transmission takes place principally in the plane 
of the circuit so excited. If, however, both circuits 
be excited. simultaneously, the transmission takes 
place mainly in an intermediate direction, the orienta- 
tion of which depends upon the intensity and phase 
relation of the two excitations. As a result, an appa- 
ratus which is capable of continuously varying the 
intensities and phase difference is one which will allow 
the direction of emission of the waves to be varied. 

‘Several forms of apparatus have been experimented 
with. but the best results have been obtained with 
the following :—For inductive excitation the apparatus 
is diagrammatically represented by Fig. 17. Ап air- 
transformer is provided with two secondary windings 
at right angles to one another (m,, nj): each winding 
is connected to one of the closed oscillatory circuits. 
The primary of the transformer (s,), internal to the 
secondaries and joined to a capacity and the spark- 
gap, is movable on its vertical axis. Owing to this 
arrangement the excitation of the two cireuits depends 
upon the angle which the plane of the primary wind- 


ing makes with the planes of the two secondaries, 
that is to say, with the planes of the two aerial cir- 
cuits (AB, A,, Ву). On turning the primary through 
8609 the transmission is itself rotated through 360°. 
In order that the angular displacements of the trans- 
former primary and of the direction of transmission are 
always maintained equal, the transformer has been 
constructed as indicated by Figs. 18 and 19. 

The two secondaries consist each of ten turns of 
stout wire wound round a cylinder, perpendicular to 
its ends, of which one is shown in Fig. 18; these 
windings cover the whole external surface of the 
cylinder, each one extending.over one quarter of the 
circumference; the cylinder is hollow internally. The 
primary is wound round another, smaller coaxial 
cylinder, perpendicular to its ends in a similar way, 
and also occupying one-quarter of the circumference; 
at the upper end the windings are radial (for mechani- 
cal convenience), those at the lower end diametral. 
The cylinder is of a size such that it will conveniently 
go inside the larger cylinder on which the secondaries 
are wound. The primary winding consists of a single 
turn of three wires in parallel, spaced as shown in 
Fig. 19, and of the same wire as is used for the 
secondaries. 

For direct excitation the arrangement employed is 
shown in Fig. 20. A continuous spiral is wound on 
a toroid; four points of this winding, at the extremi- 
ties of two perpendicular diameters, аге con- 
neeted in & fixed manner to the four extremities 
of the two aérial circuits. The  spark-gap 
and the capacities (symmetrically arranged) are 
joined to two movable contacts on the toroid, 
maintained invariably at 180° from one another. In 
shifting the movable contacts the intensities and 
phases of the excitation of the two circuits are varied. 
and, in consequence. the direction of transmission is 
varied. The two instruments have been used separ- 
atelv for transmitting from Dieppe to either Havre or 
Barfleur. 

Turning now to the reception, the arrangements 
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here are similar to those for the transmission, as 
is shown diagrammatically in Figs. 21 and 22, where 
the apparatus. (R) for the reception are connected— 
as in the ease of the transmission—to the two closed 
cireults which are at 90? to one another. In consider- 
ing Fig. 21 the difcrence between this and Fig. 17 
consists in the following:—(1) substitution of the de- 


‘tector for the spark-gap; (2) the secondaries of the 


transformer of Fig. 17 are the primaries of the trans- 
former of Fig. 21; (3) the primary of Fig. 17 is the 
secondarv of Fig. 21. Still dealing with Fig. 21, it 
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cun be seen that when the two closed circuits are 
encountered by the waves emitted by a transmitting 
station, each primary winding produces a magnetic 
field of intensity proportional to the E.M.F. of the 
closed circuit to which it is connected: the resultant 
field will have the direction perpendicular to the 
transmitting station. As a result, when the plane of 
the movable secondary of the transformer is at right 
angles to the resultant magnetic field, this plane coin- 
cides with the direction of the transmitting station, 
and the reception will be at its maximum ; on displacing 
the movable secondary coil from its position of maxi- 
mum reception the latter diminishes down to zero. 
It can be seen, therefore, that by the use of this 
arrangement it is possible to receive signals, whatever 
the direction of the transmitter, that is to say, it is 
possible to vary at will the direction from which recep- 
tion'shall be permitted. 

If several transmitting stations are working simul- 
taneously, the receiving station equipped with the 
apparatus here described will receive the signals from 
the station with which it wishes to communicate, 


without being troubled by other transmissions. 
Finally, the position of maximum reception of the 
movable coil indieates the direction of the transmitting 
station (the radiant point). In this way and with this 
apparatus the bearings of quite & number of wireless 
telegraph stations in the Channel have been deter- 
mined. The practical realisation of the receiving ap- 
paratus has been effected in following the same prin- 
ciples which have been applied in the transmitting 
apparatus, so far as the cylindrical surface provided 
with windings is concerned. А special tuning device ' 
for the receiver has, however, been adopted, so as to 
allow of adjustment for different wave-lengths. 

The authors only commenced this investigation a 
short time ago, the first patent dating from April 8th. 
1907, and for this reason the system is doubtless 
capable of undergoing further improvement. Although 
the experiments were carried out with the aid of pro- 
visional apparatus, on account of the modifications con- 
tinually being introduced, nevertheless the results 
obtained have been decisive, and such as to enable & 
successful future for the system to be forecasted. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


MONG the many interesting papers read at the tweltth 
A general meeting of the American ео пе; оп 
October 17th-19th, was one by Gustave Gin upon the electro- 
metallurgy of zinc. The reduction of zinc oxide is, as is well 
‘known, carried out in closed retorts by means of carbon, at a 
temperature above 1,000? C. At this temperature the zinc, as it 
is reduced, becomes vaporised, and passing forward is con- 
densed. In the reaction carbon monoxide is produced, and this 
reacts with some of the zinc oxide, forming zinc and carbon 
dioxide. But carbon dioxide is able at high temperatures to 
oxidise zinc vapour; therefore, in order to prevent this, an 
excess of carbon is employed. But even so a portion of the zinc 
is invariably re-oxidised. Other difficulties are in the zinc 
retorts, which have to be closed, and consequently all the heat 
has to be transmitted through the sides of them. They are 
made of fire clay and have to be as thin as possible, in order 
that the walls may not absorb too much heat. This makes the 
manufacture a difticult and tedious process, and the life of the 
retorts short. In fact, it is well known in metallurgy that the 
reduction of zinc oxide is by no means an ideal process. Conse- 
quently many attempts have been made to find a practical 
electric process. By means of arcs the heat may be concentrated 
at any desired part, and the arc might even be struck in the 
centre of the mass to be reduced. However, it has been found 
very ditticult to work on a large scale with the arc, the 
dithculty largel* arising from the necessity of employing the arc 
in a closed vessel in which one cannot see what is taking place. 

Gustave Gin now describes an induction furnace, by means of 
which he appears to be able to get over the various ditticulties. 
' The furnace consists of a circular crucible which surrounds a 
closed magnetic circuit carrying a winding which forms the 
primary coil. The circular crucible containing the material to 
be treated constitutes the secondary coil of one single turn. 
When an electric current is passed through the primary circuit, 
another electric current is induced in the secondary the energy 
of which is transformed into heat. The transformation into 
heat may be caused to take place either in the material which 
it is desired to heat, or in a conductor in contact with the 
material. Gin employs this latter method for electro-thermic 
treatment of the zinc ores, the Joule effect being produced in 
a material capable of chemically reacting on the material to be 
treated. At a temperature of about 1,5009 and over zinc oxide 
and sulphide are capable of being reduced by molten iron. But 
it is also possible to utilise the heat to cause reducing reactions 
to take place between the metallic oxide carbon and silicate or 
lime and metallic sulphide. Molten iron is therefore employed 
in the secondary, and suitable reducing agents added to the ore. 
In order to obtain circulation Gin employsas his crucible a series 
of channels the bottoms of which are inclined longitudinally. 
the deepest portion of each being connected by a conduit with 
the more shallow end of the next channel. The quantity of 
electric energy converted into heat varies inversely with the 
section of the conductor ; hence the molten mass is cooler in the 
upper parts of the channels than in the extremities. "This differ- 
ence in temperature and consequent change in density causes 
the circulation. The secondary, of course, is closed in, and 5 
connected with condensing chambers into which the zinc vapour 
and carbon monoxide pass. The circulating induction furnace 
provides a perfectly closed space in which the heating is effected, 
whereas in the old furnace methods the heating took place 
through the walls of the retort, and could not therefore be very 


effective. Furthermore, in this furnace it has been found pos. 
sible to reduce zinc blende, which with the old method has never 
been satisfactorily carried out. Finally Gin gives figures which 
show that it is also more economical than the old furnace pro- 
cess. For example, a plant producing 135,500 tons of zinc per 
annum should be worked for about £61,000 less than the 
present-day plant. If on further working this process proves 
as successful as it is hoped, then we may expect to see a period 
of prosperity at Broken Hill and other places where sulphide 
ores exist. 

We referred last week to a new outlet for electrolytic chlorine 
in the manufacture of chlorinated solvents by union of the gas 
with acetylene. At the recent meeting of the American Electro- 
chemical Society, loc. cit., Mr. Charles E. Baker read a highly 
instructive Paper upon this subject, entitled “A New Applica- 
tion of Chlorine in Metallurgy.” The author says the ker to 
any new process is the production of gold solution, or, rather, to 
convert the gold into such a condition that it is easily amenable 
to the cyanide process. He says that in the electrolytic alkali 
process, the cost of the caustic soda produced is offset by the 
value of the caustic soda, therefore the chlorine costs nothing. 
This, we think, is rather a question of opinion, but as a use is 
found for the chlorine it is not necessary to criticise this state- 
ment. The finely pulverised, practically dry ore, e.g., zinc 
blende, is placed in a Hore aimed mill, provided with lead. 
lined trunnions, and supplied with broken flint. 'The chemical 
action between the chlorine and the sulphide generates so much 
heat that the chloride becomes melted and covers the particles 
of ore like a varnish, preventing further action. As the drum 
revolves, the flints grind the particles; a fresh surface is thus 
presented to the action of the chlorine. Sulphur is liberated in 
the process, but as the chemical attraction of chlorine for metal 
is greater than for sulphur, no union between the sulphur and 
chlorine takes piace until most of the metal has been converted 
into chloride. "The вш ed can thus be obtained as sulphur, or, 
by applying heat, as sulphur chloride, which has a higher market 
value than chlorine. Now suppose the ore to be a lead-zinc 
sulphide, containing gold and silver. After chlorine treatment 
the contents of the drum are placed in a leaching tank. This 
removes the soluble chlorides; a gangue remains behind con- 
taining free gold, insoluble lead, and silver chlorides and 
silica. Iron is invariably present, and during chlorination is 
converted into ferrous chloride, which prevents the gold being 
chlorinated. ‘The gold can therefore be recovered by cyaniding 
or by amalgamation. Silver, by leaching out the chloride with 
sodium hyposulphite. Further purification may be carried out 
by adding granulated lead, which precipitates the copper and 
then zinc, which, being more electropositive than lead, precini- 
tates this. The solution now contains ferrous chloride and zinc 
chloride. Chlorine is now passed to convert the ferrous into 
ferric chloride; on now adding zinc oxide this is precipitated as 
iron hydroxide. The zinc can now be electrolysed out. The 
process can, however, be varied, depending upon which metal 
is there in largest quantity. For example, in a large German 
plant a copper matte is treated, containing copper, iron, and 
zinc. Ву electrolysis copper and zinc are being produced on a 
large scale, each practically pure. The zinc fetches a price of 
rather more than 14. per lb. above the ordinary market price 
for spelter. owing to its purity. Another example given by the 
author is the recovery of nickel electrolytically from an ore con- 
taining = mickel-aluminium-magnesium-iron silicate, which is 
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similar to the New Caledonian garnierite, and contained only 
about 15 per cent. nickel. Again, a copper sulphide ore, con- 
taining 20 per cent. copper, was treated, and the bismuth re- 
covered had a greater value than the copper. 


ELECTRICAL SCIENCE 
British and American 


Secondary Röntgen Radiation.—A Paper, giving details of ап 


experimental investigation, by R. T. Beatty, into the fact that 
though certain elementary substances scatter the constituents ot a 
Röntgen beam in equal proportions, there are, nevertheless, 
other substances which transform the primary radiation into 
more easily absorbed radiation, appears in the Philosophical 
Magazine tor November. The experimental method consisted 
in measuring the ratio of the leaks produced by the secondary 
and the primary Róntgen radiation in a certain time when dit- 
ferent thicknesses of aluminium were placed in the course of the 
primary rays. The results show unmistakably that the harder 
rays ot the primary beam in passing through the air are trans- 
formed into less penetrating rays during their degeneration into 
secondary radiation. The interpretation of this would appear 
io be that the interval between the pulses of the hard rays 
from a Rontgen tube 15 sufficiently long to allow ot considerable 
emission of a sott radiation from the electrons of the gas, which, 
between the blows administered by the pulses, vibsate in their 
natural periods. One ot the most interesting points of the 
Paper is the description of an improved gold-leat electrometer. 
The gold-leat is Z5 cm. long and 1 min. wide, and hangs, in- 
sulated between two quadrants, maintained at +200 volts and 
—200 volts respectively. The quadrants are adjusted till the 
leat hangs vertically, and then the charges received by the leaf 
due to the conductivity owing to the natural ionisation of 
the air are eliminated. The capacity of the instrument was 
3 electrostatic units, and the deflection per volt 2,000 divisions 
of a microscope eyepiece scale. This is about double the sen- 
sitiveness otf a fine suspension Dolezalek electrometer with 
capacity about 80 and deflection 10,000 scale divisions per volt. 

In the same journal appears another Paper on secondary 
radiation from gases, wherein seventeen different gases are ex- 
haustively examined regarding their behaviour under Röntgen 
radiation. J. A. Crowther is the author, and instead of attempt- 
ing to use the usual compensation method of comparing the 
relative ionisation produced by the secondary and the primary 
rays, he adopts air as a standard substance for the production 
of secondary rays, and compares the secondary radiation pro- 
duced in other gases with that produced in air. Moreover, 
taking account ot the fact that the secondary radiation from 
a fixed volume of air depends on the pressure, it becomes pos- 
sible, by adiusting the air pressure, to make the radiation from 
the standard air equal to that from the gas under examina- 
tion ; that is, a null method of measurement, with high accuracy, 
is possible. 'lhe gas and the standard air were contained in 
neighbouring boxes, and rays from the same Röntgen bulb 
entered an aluminium window in each box, passing through the 
gases horizontally. The secondary rays from the gases were 
allowed to pass out through aluminium windows in the top of 
each box to differently charged ionisation chambers, whose 
central rods were connected to the same inverted leaf electro- 
meter. The elimination of errors arising from metallic 
secondary and tertiary radiations cannot be gone into here; we 
turn to the conclusions reached after measurements on gases as 
varied in nature as hydrogen, nitrous oxide, arsine, ethylene, 
bromide, stannic chloride, &c. All gases yield secondary radia- 
tion; its amount is proportional, other things being the same, to 
the pressure of the gas, but passing fTom gas to gas it follows 
no density law. "The seccndary radiation from a molecule of a 
compound gas is the sum of the secondary radiations from the 
atoms composing it; for a given primary radiation the secondary 
radiation from an element in the gaseous state depends only on 
the mass of it present and not upon its state of chemical com- 
bination. But gases containing elements of less atomic weight 
than sulphur, except hydrogen. give secondary radiation pro- 
portional per atom to the atomic weight, while elements of 
higher atomic weight are responsible for very much larger 
amounts of secondary radiation. 

Royal Society Medals,—Among the list of those to whom the 
Royal Society has this year, with the King’s approval, awarded 
medals, is Professor E. H. Grittiths, who receives the Hughes 
medal for his contributions to exact physical measurements. 


Continental 


Low- pressure. Mercury Lamp for Strong Currents.—The use 
of the mercury lamp with strong currents is subject to the diffi- 
culty that the mercury is extensively evaporated, and the pres- 
sure of the mercury vapour is increased bevond the most favour- 
able point. For any given current density there is a certain low 
pressure at which the amount of Juminous radiation is in the 
largest ratio to the heat radiation. If the current density is 
increased, the pressure increases at а higher rate. and soon 
becomes too great for the optimum. This disadvantage is 
avoided in a new pattern of mercury lamp, devised by J. E. 


Lilienfeld, and described in the Physikalische Zeitschrift for 
October 24th. The vacuum tube is divided midway by a stopper 
having a narrow channel, which leads into a narrow tube opening 
just above the other mercury electrode. The two halves ot the 
vacuum tube on each side of the stopper can be taken apart. 
The inner narrow glass tube has the eftect of concentrating the 
current, and thus keeping pace with the vapour density. The 
diameters of the outer and inner tube can be adjusted before- 
hand so as to have the optimum eftect for any given current 
density. 

Spontaneous Charge of Polonium.—Polonium is known to give 
off positively charged a-particles, and should, therefore, itself 
acquire a negative charge. But Soddy, on the one hand, made 
it very оеш that the positive charge of the a-particles is only 
acquired after the particle has left the polonium, by impact on 
gas molecules. Апа, on the other hand, it has been found that 
polonium also gives off slow §-particles or cathode rays, which 
process must speedily neutralise the negative charge otherwise 
acquired. E. Aschkinass has, therefore, endeavoured to retain 
the 8-particles in the polonium. His method is described in 
the Physthalische Zeitschrift for October 24th. He coated a 
copper disc 4 em. in diameter with a polonium preparation, and 
put it in a magnetic field whose lines of torce were parallel to 
the surface. Any B-particles expelled would thus be swung back 
on to the plate. He also maintained a high vacuum about the 
plate. so as to avoid the strong absorption usually undergone 
by the a-ravs. This he did by the new method, using сосса- 
nut charcoal in liquid air for absorbing the gases. He found that 
in two minntes the polonium acquired a negative potential of 
one volt. In the absence of a magnetic field a positive charge 
was acquired. the substance emitting four times as many elec- 
trons as it does a-particles. 

Manufacture of Napphires. —F. Bordas contributes to the 
Comptes Rendus of October 28th an announcement that he has 
succeeded in obtaining a number of jewels from ordinary corun- 
dum by exposing the latter to the radiation of radium bron;ide 
of great strength. He does not say what length of exposure is 
required, but says the colour changes from red to violet, ard 
then through blue and green to light and dark vellow. The 
colour so acquired is permanent, and does not change on heat. 
ing. The stones acquire no radioactivity in the process, and do 
not show any luminosity in the presence of radium rays. M. 
Bordas advances the supposition that the colours of jewels ere 
not due to slight impurities such as cobalt. but to the influence 
of the radium disseminated in the earth. The topaz would then 
reoresent the final link in the evolution. especially when of 4 
deen yellow colour. He also points cut that this new effect of 
radium mav be useful in detecting the latter substance. 

A Paper by Bordas, describing a so-called electrolytic process 
of prenvaring artificial diamonds. bas been referred to recently in 
the dailv Press. The Paper itself, however. has not vet been 
nublished, but has been referred to a committee of the French 
Academy. 


CATALOGUES AND PAMPHLETS RECEIVED 


INCANDESCENT LAMPS.—Messrs. Pooley & Austin send 
us a list of carbon filament incandescent lamps of British manu- 
facture known as the '* Phictor/a" lamps, and complying with 
the specification of the Engineering Standards Committee. 
Ordinary and large bulb lamps are listed, as well as radiator 
“lamps,” and fancy lamps of all descriptions can be supplied. 

ARC LAMPS.— Messrs. Johnson & Phillips send us a pamphlet 
relating to a new pattern of ‘ flame” are lamp of rather 
different type to the usual converging carbon pattern. In the 
new lamp the carbons are arranged vertically as in the ordinary 
open lamp. For continuous-current working the positive carbon 
only is impregnated, and is carried by the lower holder. By 
this method the largest possible proportion of the mineral salts 
ccrtained in the carbon is utilised in the tlame. In alternating- 
current lamps this arrangement may also be adopted, or both 
carbons may be impregnated. One special feature of the 
lamp is that a very low current (from 3 amperes upwards: 
may be emploved. Four or even five lamps may be connected 
in series on 200/220 volts. These low-current lamps are ex- 
tremely useful for small shopkeepers, to whom the cost of 
current for the ordinary 400 or 500 watt lamps would prove 


prohibitive. 
FOR ELECTRIC LIGHT 


A “FIRE PREVENTER” 
PENDANTS.—Last January (ELECTRICAL ENGINEERING, Vol. I.. 
p. 79) we reviewed the question of the danger of fire caused by 
* flexibles" used for pendants, especially in shop windows. As 
is well known, faults are liable to develop in the flex just above 
the cord grip when the lamps are frequently used or when 
switchholders are employed. Messrs. Veritys, Ltd., have placed 
on the market a “fire preventer” which stops the fire from 
travelling up the flexible if a short circuit takes place at this 
point and the covering of the wire is ignited. It consists of a 
hinged sleeve of brass, or nickel-plated, thickly lined with saft 
asbestos, and closing with a clasp. This sleeve, which is 1л. 
long, is placed about an inch above the top of the cord grip 
and prevents the fire from travelling up the cord. The idea is 
an excellent one, and the price is so moderate that the device 
should become very popular, especially for shop- window lighting. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record 1s compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published Nov. 7th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
ab 


1906 Patents 


22,547, Н. F. Joer. This specification relates to the manufac- 
ture of the electrodes of secondary batteries in such a manner 
that the electrolyte is kept flowing over the surtace of the 
plates during charging operations. The author constructs his 
electrodes with slightly projecting ribs, rather inclined from the 
horizontal, and in the groove thus formed he Hare his insu- 
lators, of tlat material, which rest between the electrodes, form- 
ing a duct, whereby the electrolyte by its own gases is made 
to circulate over the taces of the plates. Ten claims, eleven 
figures. 


22,911, Bastian & Carverr. Relates to an improved method 
of sealing electric conductors in or through glass, and consists of 
specially shaved metallic conductors of minimum sectional areas 
consistent with suitable current-carrying capacities. An impor- 
tant part of this invention is the method of coating the conductor 
at the portion where it is to be sealed into the glass, a small 
tube or envelope of enamel glass being applied to the conductor 
before sealing the conductor into the glass. "The conductor is 
formed from a thin strip of foil, over which is slipped a small 
tube of flux, and which is then heated rapidly in a tame, and 
the flux melted on to the conductor rapidly. and so prevent 
oxidation of the conductor. These coated conductors are then 
melted into ordinary glass, in the usual m&nner. Three claims, 
four figures. 


25,256, FELTEN & GUILLEAUME-LAHMEYERWERKE AcT.-Ges. have 
a patent, the object of which is to provide a direct-current motor 
which at speeds varying between given limits takes in a constant 
current, that is. the number of revolutions varies within given 
limits, other circumstances remaining the same. "The invention 
consists in suppressing the field generated by armature currents, 
and also in over-compensating it. causing an auxiliary field 
which depends on the number of revolutions and current in- 
tensity, and suppresses not only the armature field but exceeds 
it, the regulation being automatic. The authors accomplish this 
bv a special winding on the field of the machine, which over- 
compensates the field generated bv the main current, and the 
excess of field generates in an auxiliary set of brushes an E. M.F., 
the current of which is in the armature, or special windings, and 
so fully excites, or partly, the main field, so that at a high 
number of revolutions the field is weakened and strengthened 
at a lower number of revolutions. Two claims, nine figures. 


23,251. S. С. Brown. This invention relates to submarine 
cable telegraphy, particularly for long distances, and its object 
is to increase the speed in connection with transmitting and 
receiving signals and generally improving the working of systems 
of telegraphy. This is done by utilising not only the quick- 
changing currents, but also the slow discharge currents, as used 
in the present mode of signalling, and using them at a speed 
much bevond that of any of the present systems. The automatic 
transmitter operated by a sending battery, the transmitter being 
constructed so that the battery current may be applied as much 
as possible for the whole signalling period. The receiver being 
a relay having the moving signalling parts constructed as light 
as possible for the work to be performed, the relay 1s able to 
translate and record the message by value of the total incoming 
current at any instant. Four claims, two figures. 


1907 Patents 


16.974, Soc. ANon. WEsrINGHOUSE & Dnavw relates to a com- 
pound-wound motor provided with a flywheel and connected to 
an auxiliary dynamo the armature of the auxiliary machine 
being connected in series with the shunt.wound field winding 
of the motor, so that the voltage of the machine is opposed to 
that of the source of supply and the auxiliary machine being 
provided with one field winding connected in series with the 
motor, and another field winding connected across the supply 
circuit, this claims to be a suitable form of motor for use with 
intermittent loads, such as winding, rolling mills, and the like. 
Three claims, four figures. 


17.698, KniÉckR & COMPANIE PARISIENNE DES Vorrvngs ELEC- 
TRIQUES. This invention relates to a commutator and brush 
carrier, in which two brushes thrust apart by a spring bear 
against the walls of an annular channel. The brushes are ar- 
ranged in pairs, in the channels left by the annuli of the com- 
mutator, and two brushes of a pair are submitted to the action 
of a single spring which separates them and holds them in the 
manner stated above. Опе claim, one figure. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 

17,086, GranaM. Telephonic transmitters. 

19,5/8, BouNEviaLLE. Electric signalling apparatus for use on 
and in connection with railway locomotive engines and 
the like. 

25,896, BririsH Тномхох-Нотуѕтох Co. 
Electric motor control systems. 

24,556, Burrisu Тномѕох-Нооѕтох Co. (General Electric Co.) 
Electric current converting dynamo-electric machines. 

24,561, Watrace. Multiple holder tor electric incandesceat 
lamps. 

24,472, CHAMBERS. Underground boxes or chambers used in 
connection with underground electrical cables and for 
other purposes. | 

24.950, DBraNcKENsEE, Mc'MurLEN, & Mosey. Gravity-fed are 
lamp. 

24,968, Бштіѕн Тномѕох-Носѕтох Co. & Dawsoy. 
for dynamo-electric machines. 

24,973, LkbERER. Electric incandescent lamps. 

24.986, CowrEn-CorEs. Electrolytic deposition of metals. 

20,204, British TuowsoN-HovsrOoN Co. (General Electric Co.) 
Electric. transformers. 

26,112, Hiccins & Licur ErECTRIC Мотов Co. Electrically- 
driven machines for vacuum dust extracting, said 
machines being applicable for cleaning carpets, hang- 
ings, clothes, and the like. 

27,570, ALBION Moror Car Co. & Murray. Magneto-electric 
generators for ignition in internal-combustion motors. 

27,694, MansHaLrL. Brush gear of dynamo-electric machines 
and motors. 

29,692, Loring. Commutators for dynamo-electric machines. 

29,757, Darrorn, Electroliers. 

1907 Patents 
517, Letrner. Electric accumulator and other cells. 

2.21, W. T. Hesnrey’s TELEGRAPH Works Co. & NICHOLS. 
Electrical fuse-boxes. 

5,850, Віккву & Dinkny. Trolley wheels as used in the 
trollev heads of electric tram-cars worked on the over. 
head trolley svstem. 

5,225, JOHNSON (Chemische Fabrik Griesheim Elektran). 

Manufacture of electrodes for electrolytic purposes. 

7,177, MEgRMop, МЕнмор, & Мевмор. Electric are lamps. 

1,519, TiNcrev. | Dynamo-electric machines having ring- 
wound armatures. 

8,556, Soc. pes GARAGES KRIEGER ET Brasier. High-tension 

| ignition apparatus suitable for — internal-combustion 
engines. 

9.485, Trigver & BARROLLIER. 

12,552, Сохкар & BRADSHAW. 
energv. 

14,087, Forruny. Arc lamps for changing the luminous in- 
tensitv in any given direction. 

14.620, SIEMENS-SCHUCKERTWERKE GES. 
circuits and means therefor. 

14,797, Verirys, Lrp., & Gorr. Boxed electric switches, fuses, 
and the hke. 

15,594, Пүмохр (FKisemann d: Co.). 
induction machines. 

17,560, Соогтрсе. Methods of manufacturing conductive fila- 
ments for use in electric lamps or other apparatus. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 
1907 Patents 

18,670, Meyer. Method of transmitting positions of needles to 
a distance by means of alternate currents. | 

22,747, Stemens &  HaLskE AkT.-GEs. Manufacture of in- 
candescence filaments for electric light from асау 
fusible metals. 

25,518, Hartmann & BRAUN Акт.-СЕз. 
nished with pole armatures. 

25,519, HanRTMANN & PmavN Akr.-Ges. Method of and means 
for equalising dissonance in resonance apparatus. 

25,448, ALLGEMEINE ELexrricrrats-Ges. Alternating 
commutating electric machines. 

25,407, SremENS-SCHUCKERTWERKE-GEs. Spring support for an 
electric motor arranged on the axle of a vehicle. 

25.709, Uxperwoop & Smirnu. Dynamo-electric machines. 

23.710, Reist. Dynamo-electric machines. 

25.781, Devrscue Breck-BoGENLAMPEN-GeEs. Method of- renew- 
ing the carbon rods in arc lamps having electrodes sup- 
ported from below. 

23,894, Moscickr & De MODZELEWSKI. 


(General Electric Co.) 


Rotors 


Incandescent electric lamps. 
Measurement of electrical 


Regulation of electric 


Armature for magneto 


Magnet-inductors fur- 


current 


Electric. condenser. 


For LOCAL, NOTES. бс. see оп. 779 to 784 
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Bes 
"s 
gn : M egi А 
AYR: Асте Lighting Accounts.-—The report of the Burgh 
Т Electrical Engineer upon the working of the electricity depart- 


| ment during the year ending May 15th, 1907, states that the 
| E total number of consumers connected is 1,098 compared with 
' |: 1.009 at the end ot the previous year. The total number of 
lamps connected at end of year was 47,487 compared with 43,710, 
Ba and the total horse-power connected 2095 compared with 171:3. 
E The number ot public arc lamps remains the same as last year, 
and ten additional] public incandescent lamps have been connected 
| during the year. The following further statistics are given :— 
Mir Station output: Private lighting, 412.995; power, 65,783; tram- 
; ways, 581,279; public lighting, 407,966; total, 1.268,021. Num- 
` ber of units generated, 1.482,151, an increase of 107,554; maxi- 
mum load on works in kilowatts, 750; coal consumed in tons, 
i» 7,150; average price paid for same, 7s. 7d., an increase of 7d. 
| From the above figures it will be seen that the additional units 
bes. sold to private lighting consumers shows the satisfactory increase 
Deis of 184. per cent. as compared with 8 per cent. last усаг. The 
: average price obtained per unit was as follows :—Private light- 
Vit ing and power, 5'8d.; public lighting, l'9d.; traction, 1264. ; 
ч total for all units sold, 2:454. The average for fifteen other 
ud towns (large and small) in Scotland is, for private lighting and 

-— power Z'9d. per unit, and for all units sold 2:24. per unit. The 
m capital expended during the vear was £1,660. "The total revenue 
f. was 215,139 18s. 1d., and the expenditure £6.923 4s. lld., leav- 

! ing a gross surplus of £6.216 13s. 2d. Interest and sinking fund 
f. absorb £5,289 148. 5d., leaving a balance of £926 18s. 9d., а 

decrease of £172 19s. 2d. over the balance of the previous vear. 

jl BARKING: Tramway | Intercommunication.—Some ditliculty 
has arisen between the Barking and Ilford Urban District. Coun- 
| cils regarding the through running of their respective tramcars, 
and the facts have been placed betore the Board of Trade. The 
: chief point in dispute appears to be that llford refuses to 
: change a terminus to facilitate the service between the two 
f districts. 

The Electrical Trades Union have communicated with the 
Council concerning the rates of pay of some of the employees in 
the electricity department, but it has been resolved that no 
action be taken in the matter. 

1 BRISTOL: Tramway Dust Nuisance.—Continning its opposi- 
tion to the methods adopted by the Bristol Tramways and Car- 

; riage Co. for cleaning the rails in the St. George district, the 
Corporation propose to send a deputation to wait upon the com- 
pany. The Town Clerk has already expressed the opinion that 
the company is within its rights in refusing to alter the present 
method, which the company declares is the same as is used 
throughout the system generally. 

CANADA: Winnipeg Power Scheme.—A Reuter telegram from 
Winnipeg states that the Mayor has vetoed a resolution passed 
by the Council accepting the offer of a British syndicate to 
construct a water electric power station at the cost of $2.500.C00. 
The inability to sell the bonds advantageously is assigned as 
the reason for this action. The company offered to take its 
pay in bonds at 92. 

DUBLIN: Proposed New Electricity Committee, —At the 
meeting of the Corporation on Monday, Alderman Corrigan 
moved the reconstitution of the present Lighting Committee 
bv the appointment each February of a special committee to be 
called the Electricity Supply Committee, and drawn from the 
members of all the other committees of the Council. When the 
resolution was proposed it was pointed out that the standing 
orders would have to be rescinded before any motion of the 
AM could be accepted, and it was therefore ruled out of 
order. 
DUNDEE: Street Lighting.—Some time ago Mr. Richardson 

reported to his committee on the subject of public lighting. 
It appears the management of this has for many years been in 
the hands of the Gas Committee, and Mr. Richardson pointed 
out the incongruous manner in which this had been handled 
bv the Gas Committee. As a result of this the Town Council 
last night unanimously decided to appoint a new committee, to 
he called the Public Lighting Committee, consisting of three 
members each from the Electricity, Gas, and Police Com- 
mittees, an arrangement which it is believed will ensure far 
rreater efficiency in the matter of street lighting. 

DUNFERMLINE: Electric Lighting.—The Town Council is 

till undecided whether to take a supply of electricity from the 
"fe Electric Power Company, or to erect a station of its own. 
‘he present position is that Sir Alexander Kennedy is to be 
sked to prepare a report on the question for the Council. 

EALING: Z7 razuiway Noises.—Sir J. Clifton Robinson has 

idiressed a letter to the Council as to complaints with regard 

noise of cars. He remarked that ‘ Ealing has from the first 
en peculiar in its policy of obstruction to the development of 
^ctric tramways, and has apparently never forgotten ог for- 
ven the defeat inflicted upon it by Parhament, which, in its 
sdom, saw fit^ to refuse recognition of the sacrosanct position 
aich the * premier suburb’ had attempted to arrogate to 
elf." Sir John concludes with a protest against the ‘ per- 
stent, ungenerous, and unworthy criticisms ^ which were wideivy 

d publicly circulated. 
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sealed with the Birmingham Corporation, under which the latter 
will run tramways in Erdington. 

ERITH: Abbey Wood 4ramways.— Three years ago the 
London County Council received Parliamentary sanction to con- 
struct a short length of tramway within the district of the 
Erith Crban District Council, running. from the county 
boundary at Abbey Wood to Wickham Lane. Although the 
peles have been erected and the cables laid, no turther pro- 
gress with the works has been made. In a communication trom 
the clerk to the London County Council last week, it was 
stated that the Highways Committee have decided to recom- 
mend the County Council at an early date to proceed imme- 
diately with the tramways, but this is considered very unsatis- 
factory by the Erith Council, and after a somewhat lively dis- 
cussion it has been decided, by the casting vote of the chair- 
man, to promote a Bill with the object of securing powers for 
the completion or the lines by the Erith Council. There is a 
good deal of opposition, and the town's meeting, which must be 
held, will possibly veto the Bill. 

FINCHLEY : Aictension of Electric Lighting Area.—' The Dis- 
trict Council are asking Parliament for increased powers in 
regard to the electricity undertaking. At the meeting on Thurs- 
day it was proposed that the electric lighting area be extended 
to include Friern Barnet. ‘The chairman of the Finance. Com- 
mittee (Mr. Bogyin) suggested a still further extension to include 
the Willenhall estate. Mr. Rabbidge opposed any extension, 
alleging that the Council were supplying current at a loss. In 
the result it was decided co include in the proposed Bill Friern 
and Torrington Parks and Friern Barnet, but not the Willenhall 
estate. 

HANWELL: Tramway  Noises.—The District Council has 
notified the London United Tramways Co. that unless the noise 
caused by trams passing over the cross-over points in the Broad- 
wav is abated they will complain to the Board of Trade. 

INVERNESS: Electrical Ward at Infirmary.—aAn electrical 
treatment ward at the Northern Infirmary was opened on Satur- 
day last. A good response has been given locally to an invita- 
tion for subscriptions, and a very complete equipment has been 
installed by Messrs. H. Cox & Co.. London. 

LEEDS: Tramway Proposals.—The Corporation intend to 
apply for Parliamentary powers for the construction of tram- 
ways from Horsforth to Guiseley. The Councils of Guiseley, 
Yeadon, and Rawdon have agreed to guarantee £400 per annum 
for eleven years. 

LEITH: Tramway Extension. — Тһе Town Council has re- 
solved to resume negotiations with the Edinburgh Corporation 
with a view to arriving at some decision in connection with the 
extension of the Leith electric tramway system along mutual 
roads to Granton. If no arrangements can be come to, it is 
probable that the Leith Town Council will carry out itself as 
much of the project as lies within its power. 

LINCOLN: Covered Tramcars.—The Corporation has decided 
to go in for covered top tramears, and two of the present 
double.deck cars are to be fitted in this wav. 

LIVERPOOL: 7'татасауз and Lighting Committee.—At the 
first meeting of the new City Council, on Saturday, the con- 
stitution of committees was considered. A resolution was pro- 
posed that the Tramways and Electric Lighting Committee be 
constituted in future as two committees. It was urged that 
the present combined committee was unwieldly, and that out 
of thirty members the average attendance was only fourteen. 
Further, the present system involved several sub-committees, 
which did not meet very often. Alderman Smith, Deputy Chair- 
man ої the Tramways and Lighting Committee, said he found 
it difficult to deal with the suggestion seriously, because any 
of the members who looked into the matter knew that the pre- 
sent management was conducted in a way which gave the best 
results to the city. The resolution was defeated by 80 votes 
to 20, so thàt the combined committee remains. 

LONDON: London County Council.—At its meeting on 
Tuesday, the borrowing of £2,830 by Battersea Borough Council 
for the laying of mains in connection with the electric lighting 
undertaking was sanctioned. 

Some discussion took place upon the Highways Committee's 
recommendation that the route for the proposed tramways from 
West Norwood to the Crystal Palace should be vra Idmiston 
Road, Park Road, South Croxted Hoad, and Dulwich Wood 
Park. Various alternative routes had been suggested, but the 
committee upheld their original recommendation. After some 
discussion, a proposal to refer the matter back to the committee 
was carried by 50 votes to 40. 

At a later stage of the meeting the claims of Deptford, Isling- 
ton, St. Pancras, and Rotherhithe, in regard to tramway exten- 
sion, were urged, the argument used being that the abandonment 
of the Crystal Palace scheme set a large sum of money free. 
The chairman of the Highways Committee promised that these 
districts should receive attention in due course. 

Mr. Gordon asked whether trams using the “G.B.” system 
would be provided with plough and trolley to enable them to 

use other systems of traction. The chairman replied that it 
vaa desired to obtain precise information as to the consumption 
ser ^3« тара un tne “G.B.” svstem, and therefore it was not 
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proposed at first, to encumber the cars with either plough or 
trolley. | 

Han ийыш йн Lighting Committee at the meeting of the 
Council on Thursday reported having further considered tne 
question of arc lamp charges. ‘They found thai the sum ot 
£26 10s. per lamp had been provided for in the estimates for the 
year, and they saw no reason to make any alteration in this 
charge at the present time. They would, however, caretully 
consider the matter when preparing the estimates for the ensuing 
year. The report was adopted, and it was agreed for the 
current financial year to charge £26 10s. per arc lamp. The 
Borougn Accountant submitted the following comparative state- 
ment of income on the electric lighting undertaking for the 


Michaelmas quarters, 1906 and 1907, the figures for the latter - 


being in parenthesis :— Amount of current supplied to private 
consumers, £4,800 (£5,549); meter rents, £956 (£503); other 
charges, £17 (£18); public lighting, £790 (£741); total. £6,565 
(£6,813). 

Hammersmith.—The Electricity Committee of the Borough 
Council has agreed to supply four electric motors upon a hire 
agreement to Messrs. Gwynnes, Ltd., who are extending the use 
of electric power at their works. The conditions imposed are 
that the company shall agree to pay a minimum sum of £1,000 
per annuin for current supplied, to take a supply for a minimum 
period of five years, to pay the standard rate of ld. per unit 
for power supply, and Jd. per unit for lighting supply, the 
price to include the hire of the motors and to provide all 
foundations, cables, connecting up and gearing required, and to 
repair the motors. The Council on its part will keep a spare 
motor in stock to replace any which may fail, and supply a 
larpe mctor generator in place of the present one to deal with 
the increased load. The motors required (exclusive of the spare 
motor) will be one 50 h.p., four 350 h.p., one 18 h.p., and three 
10 h.p. The total cost to the Council is estimated at £1,253 10s. 

Southwark.—-The support of other Borough Councils in 
London is being sought by the Southwark Borough Council 
with reference to petitioning the City Corporation to consent to 
tramways over Southwark Bridge as a part of the scheme of re- 
building that structure. 

Stockwell.—In view of the recent decision of the Metropolitan 
Asvlums Board to light the South-Western Hospital with elec- 
tricitv, it has been referred to the Works Committee, who are 
dealing with the matter, to arrange for including the electric 
lighting of the South-Western Ambulance Station in the scheme. 

Wandeworth.—The Borough Council have received an intima- 
tion from the chief engineer of the London County Council to 
the effect that, representations having been made to the Board 
of Trade, the question of the provision of places for testing the 
current supplied by the County of London Electric Supply Co. 
has been under further discussion, and, in all prebability, will 
scon be satisfactorily settled.—At the request of the General 
Purposes Committee the County of London Electric Supply Co. 
have agreed to reduce the price of current supplied to the 
Borough Council's buildings from 444. to 4d. per unit. 

MONMOUTH: oral Government Board Strictures.—A Local 
Government Board inquiry was held last week, respecting an 
application by the Corporation for sanction to borrow £10.000. 
The investigations by the insoector, Mr. H. R. Hooper, revealed 
a somewhat lax state of affairs in the past, it being admitted 
that large sums of money had been paid without proper in- 
quiries having been made. Cables had been laid in districts 
where there was no demand. and afterwards removed. Іп his 
remarks upon the position of the undertaking generally, the 
inspector stigmatised the system of laying cables in this manner 
as inept, extravagant, and a waste. The accounts were also 
unsatisfactory, he said. The Corporation appeared to take the 
engineer's certificate, and рау the contractor whatever he told 
them was due. He reminded the Town Clerk that putting full 
confidence in their engineer did not remove the responsibility 
from the Council. They had paid £51.588 on all the contracts 
for drainage and electric light, and there appeared to be only 
one book nsed in keeping the accounts (a cash-book). The pre- 
sent nosition was that thev owed the bank £11,041 overdraft. 
for which the loan was required. In the course of evidence, 
Colonel Walwyn, an ex-mavor, described the present members 
of the Corporation as men totally unable to conduct the business 
of the town. 

MUSSOORIE: Water Power Scheme.---The foundation stone 
of the buildings in connection with the Mussoorie water power 
scheme was laid last month bv the Commissioner of the Meerut 
division. It will be remembered that the work is beine carried 
out by Messrs. Bruce Peebles & Co. Considerable progress has 
been made with the erection of the generating machinery, and 
it is anticipated that the scheme will be in operation by Septem: 
her next vear. “ome delay has heen caused by a discession 
hetween the municipality and the contractors as to whether 
there should be a pipe-line or an open channel. The former has 
been adopted. 

NEW ZEALAND: Dimedin.—-The electrical undertaking re- 
cently put irto operation is making satisfactory progress, the 
number of consumers now being 100. and the total output 
2.300 h.p. The motor load. not including tramways, is about 
600 h.p.. and a further 250 h.p. is waiting to he connected up. 

Launceston, The Regal assent has been given to the Electric 
Tiamway Dill. 


NORTHELEET: Electric Supply by Gravesend Corporation. 
—At the last meeting of the Northileet Urban District Council, 
a letter was 1ead trom the Town Clerk to the Gravesend Cor- 
poraticn, in which it was stated that the Corporation are pro- 
ceeding as rapidly as possible with the preliminary steps 
necessary to enable them to carry out the Northtleet Electric 
Lighting Provisional Order. He was at present unable to name 
any specific date for the completion of the work. ‘The nature 
of this letter was considered unsatisfactory in view of the 
agreement previously arrived at between the parties, which 
stipulated that supply should be given by August of this year 
After some discussion the Town Clerk was instructed to send 
the following letter to the Gravesend Corporation, in view of 
the fact that information had been repeatedly asked for and the 
requests ignored :—''I am instructed by the Nortnileet Council 
to inquire whether the Corporation are designedly abstaining 
from replying to my letters . . . and to press tor a reply before 
the next meeting of this Council, which will be held on 
November 19th.” 

PORTSMOUTH: Nuisance from Private Generating Sfation. 
А Mr. Chandler, a Southsea auctioneer, last week obtained an 
injunction against the Portsmouth Hippodrome, Ltd., restrain- 
ing them from continuing to work their generating plant on the 
ground that it constituted a nuisance. The Judge betore whom 
the action was tried made a close inspection of the premises, 
and an investigation into the nuisance and vibration complained 
of. He said he went into every room in the house and detected 
vibration, which stopped immediately the generating plant was 
not running. He regarded the vibration as distressing and per- 
petual, and he felt compelled to grant the injunction. On the 
question of damages he did not take the view that the plaintift 
was only entitled to nominal damages, as the nuisance com- 
plained of had been going on for some time, and he allowed 
damages to the extent of £30. 

RHYMNEY VALLEY: Electric Supply Ncheme.— Furiher 
progress has been made with the scheme for promoting a local 
electric supply company. and the prospectus will shortly be 
issued. 

RUTHERGLEN: Tramway FExtensions.—As a result of a 
conference between the Provost of Rutherglen and the convener 
of the Glasgow Tramways Committee, arrangements have been 
made whereby the tramways will be extended to Burnside 
Station by February next. 

SCOTLAND: Vrunk Telephone Service.—In response to com- 
plaints as to the delay in the trunk telephone service from Pit- 
lochry, the Postmaster-General states that steps have been taken 
to effect an improvement by providing a new line between Pit- 
lochry and Perth, which is expected to be completed by next 
summer. Two additional lines from Perth to Glasgow. and one 
additional line from Perth to Edinburgh, are also in course of 
construction, 

SOUTH LANCASHIRE: Suspension of Tramway Nervice.— 
Much dissatisfaction is felt in the Worsley and Winton districts, 
near Manchester, in consequence of the entire closing for the 
winter months of the tramway service from Worsley Court- 
house to Parrin Lane, Winton. The lines on this closed section 
belong jointly to the Salford Corporation and the South Lan- 
cashire tramwavs. 

SUNDERLAND: Reduced Shipyard Demand.—At the las 
meeting of the Electricity and Lighting Committee. Alderm: 
W. Bruce, the chairman, intimated that as the result of on 
investigation into the probability of the estimates for the yar 
being maintained, he wished to give a note of warning. In the 
present position of the shipbuilding industry, they could not 
reasonably exnect the estimates to be fulfilled; indeed, it was 
possible that the reduced output might be such that there would 
be a small debit balance. The Engineer has been requested to 
exercise all the economies possible. 

TORONTO: Memorial to Alexander Graham Bell.—The City 
Council has voted $500 to the memorial to Dr. Alexander Graham 
Bell. the inventor of the telephone, which is to be erected at 
Brantford, Ontario. 

TORQUAY: Tramway Extensions.—Trial runs have been 
made over the Babbacombe route, which will shortly be opened 
for public service. The Tramways Committee has under con- 
sideration the question as to whether the Corporation or the 
company should be liable for sanding and cleaning the track 
The Torbay route will be commenced when the remaining routes 
have heen completed to the satisfaction of the Council. 

WADEBRIDGE: Electric Lighting.—A report upon an eler- 
=-=- bhehtne scheme for the district has been prepared, which 
tne tonnen 18 considering in connection with the future of gas 
lighting for street purpose: | 

WORCESTER: Electrical Evrhibition.—Tnhe Corporation have 
held an exhibition at which examples of the most recent types 
of heating, cooking, lighting. and nower apparatus were on view 
and in actual operation. The exhibition was organised by Mr 
C. M. Shaw, City Electrical Engineer. One or two local firms 
assisted, including Messrs. Fownes Bros., Glove Manufacturers, 
and the Nevile Engineering Co., who sent operators to work 
electrically-driven sewing machines, drilling machines, &e. An 
electrically-driven vacuum cleaner was also shown. The elec. 
tricity station at Hylton Road was thrown open for public in- 
spection at the same time, and some 10.000 persons availed them. 
selves of the opportunity of viewing their own concern, 
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TENDERS INVITED AND 


AUSTRALIA.—The victorian Postmaster-General's Depart- 
ment invites the following tenders :—fFive sections ot a tele- 
phone switchboard tor incoming junction lines py December 
iith; 30 metallic circuit. telephone switchbcards (100 lines), 
jacks, and plugs, by December 5156; 11 sections of a common 
battery switchboard, and 5,000 subscribers’ telephones, and other 
apparatus for Windsor exchange, by January 7th; a common 
battery switchboard, and 5,000 subscribers’ telephones, by 
January 6th. 

‘Lhe Board of ‘Trade have received from their corre- 
spondent at Melbourne (Mr. Max Hirsch) copies of the 
specification and conditions relating to tenders for the supply 
o1 50 metallic circuit telephone switchboards (100 lines). Tenders 
will be received by the Deputy Postmaster-General, Melbourne, 
till 3 p.m. on December 5156. 

The South Australian Postmaster-General's Department re- 
quires tenders for a common battery switchbcard and 5,000 sub- 
scribers’ telephones by January 8th; a common battery switch- 
board, 400 subscribers’ telephones, and 400 protectors, by March 
llth. 

The New South Wales Postmaster-General's Department in- 
vites tenders by January 8th for the supply, delivery, and 
erection at the Newcastle Post Оћсе of a branching metallic 
multiple magneto switchboard. 

BARKING.--The engineer hàs been instructed to report upon 
the advisability of seeking sanction for a loan for services and 
extensions. 

BELFAST.—At the bi-monthly meeting of the Belfast Harbour 
Commissioners it was decided that the electric tramway along 
Queen's Quay, Sydenham Road, and Queen's Road be proceeded 
with in accordance with the specification and plans approved by 
the City Surveyor, City Electrical Engineer, and the Harbour 
Engineer, at an estimated cost of £19,100, and that advertise- 
ments be issued for carrying out the work. 

BRADFORD.-—The Tramways Department invites tenders for 
general stores, including lamp fittings, electric lamps for cars. 
overhead equipment, &c. Full particulars from. the Tramway 
Manager, 15 Bridge Street (fee one guinea, returnable), to whom 
tenders by November 23rd. 

CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 

CHATHAM.—The Town Council requires tenders for incan- 
descent electric lamps, amongst other stores, for the surveyor's 
department, during the year ending December 51st, 1908. 
Tenders to the Borough Surveyor by November 21st. 

EDINBURGH.—The Edinburgh District Board of Lunacy 
invite tenders for an electric light installation for the Recrea- 
tion Hall, Pangour. Specifications and particulars from the 
Architect, Mr. H. J. Blanc, 25 Rutland Road, Edinburgh. 
‘Tenders to the Clerk and Treasurer, Castle Terrace, Edinburgh, 
by November 23rd. | 

GREAT NORTH OF SCOTLAND RAILWAY.—Tenders are 
invited for stores for six or twelve months, including electric 
lighting materials. Particulars from the Stores Superintendent, 

80 Guild Street, Aberdeen, and tenders to the Secretary of the 
Company, at the same address, by November 25th. 

ITALY.—The Bollettino delle Finanze of October 27th con- 
tains a notice to the effect that Signor Giuseppe Grolli has 
made application to the prefecture of Sondrio for permission 
to appropriate 60 litres of water per second from the Rio Bon- 
done Canal and the Margatta torrent in the commune of Teglio 
for motive power for industrial purposes. "The same Bollettino 
states that the construction of the S. Quirico-Nostra Signora 
della Guardia electric railway, which has been suspended since 
1900, is shortly to be resumed and completed. The line was 
conceded in 1897 to the “Società Anonima Co-operativa рег la 
Costruzione ed Esercizio della Ferrovia al Santuario di Nostra 
Signora della Guardia." The Bollettino of October 515% con- 
tains full details of the form, length, and proposed working of 
the line. 42 

The Bollettino of October 31st further announces that a new 
project is to be formed for the construction of a line from 
Brescia to Gardone Val Trompia. The railway, which is to be 
electric, will be important, the existing tramway traffic being 
insufficient for the requirements of industry. 


LIVERPOOL.——A Local Government Board inquiry will be 


PROSPECTIVE BUSINESS 


held on the 26th inst. regarding the application of the Corpora- 
tion for sanction to borrow 4260,000 in cennection with the 
electrical undertaking. 

LONDON GENERAL OMNIBUS CO.—Tenders for stores, 
including electrical appliances, are invited for the year 1908. 
Schedules may be obtained at the company’s coach factory, 
North Road, Caledonian Road, London, on November 4th and 
oth, and samples will be on view at the depot, Prince of Wales 
Road, Kentish ‘Town, N.W., on November 6th, 7th, and. 8th. 
Tenders to the Director, 6 Finsbury Square, London, E.C., by 
November 18th. 

LONDON: Hampstead.—The Electrical Engineer has been 
authorised to obtain meters and other stores at the estimated 
cost of £229. 

MONTREAL.—Tenders for the supply of electrical energy for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of the City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, (a) 
public lighting of the streets, parks, squares, &c., from the 
expiry ot the present contracts; (b) the supply of electrical 
energy for lighting, heating, and industrial purposes Each 
tender should be accompanied by a deposit of *50,000, which 
will be retained by the City as a guarantee of good faith on the 
pert of the accepted tenderer. The contract will include a 
deposit of such sum as may be deemed sufficient by the Council 
to ensure the due performance thereof, ; 

NEW ZEALAND.—The estimates during the current financial 
year include the expenditure of £105,000 on telegraphs. 

PETERBOROUGH.--The Electricity Committee invite 
tenders for about 2,200 yards of feeder cable. Particulars from 
the City Electrical Engineer, to whom tenders by November 
21st. 

.RAWTENSTALL.—'The estimated cost of the construction 
of a generating station in connection with the tramways is as 
follows :—Parliamentary Bill, £4,000; electricity generating 
station and «ables, £54,000; purchase of tramways and conver- 
sion, £100,000. 

RETFORD.- Sanction has been given to the Town Council 
to borrow £1,700 for electric lighting purposes. 

SALFORD.— Application is to be made to the Local Govern- 
ment Beard for sanction to borrow £3,000 in connection with 
the extension of the electric supply system to Prestwich. 

SPAIN.---The (Gaceta de Madrid of October 29th announces 
that tenders are invited for various materials connected with 
the 250 metres extension of the port of Almeria. The material 
called for includes six electric cranes and 108 iron cases for the 
san.e. Tenders must be sent in to the “Junta de Obras 
del puerto de Almeria" not later than November 28th. 
А сору of the specification (in Spanish) for the 
supply of the electric cranes has been received from the British 
Vice-Consul at Almeria (Mr. J. Murison). This, together with 
the Gaceta, which. contains. further particulars of the materials 
required, as well as the full conditions for the submission of 
tenders, may be seen by British firms at the offices of the 
Commercial Intelligence Branch of the Beard of ‘Trade, 73 
Basinghall Street, London, E.C. 

STOKE-UPON-TRENT.—-Tenders are invited for (a) mains 
and services; (b) balancer and booster; (c) switching apparatus. 
Tenders may be sent in for the separate sections. Specification, 
&c. (fee one guinea, returnable), from the Borough Electrical 
Engineer, and tenders to the Chairman of the Electricity Com- 
mittee, Electricity Works, Stoke-upon- Trent, by November 23rd. 

SWANSEA.—Inquiries having been received from a number of 
large users of electric power, including the Mannesmann Tube 
Co., proposals are now under consideration which will, involve 
a further capital expenditure of £30.000 for new buildings and 
machinery. 

SWITZERLAND.—The Feuille Fédérale Suisse announces 
that the Federal Council has approved the expending of 
(1) 15,000 franes for the construction of a new tramway line 
from the St. Gothard station at Lugano, to the discharging 
wharf of the lake steamboats: (2) 946,668 francs for a narrow- 
gauge railway on the road from Lugano to Tesserete. 

TYRONE AND FERMANAGH ASYLUM.—Opposition is 
being met with in connection with the proposal to instal an 
electric lighting scheme in this hospital. on the ground that the 
expense involved will be much greater than for gas. The 
medical advisers, however, strongly defend the action of the 
Committee of Management on the ground of health. 


TENDERS RECEIVED AND ACCEPTED 


CLACTON.— The following tenders have been received for 
7/18 service cable, 005 distributor. and 0°03 distributor :— 
Johnson & Phillips, £48 7s. 6d., £55 3s., and £21 7s.; the 
Electrical Co.. £34, £44 15s.. and £15 17s. 6d. ; Garnett's Cable 
Co., £38, £47 10s., and £32. For troughing and bitumen :-— 
Jchnson & Phillips, £17 10s. 4d. and £14 5s.; Garnett’s Cable 
Co.. bitumen only, £17 10s. The Electricity Committee report 
that on inquiry they have been informed that the cable pro- 


posed to be supplied by the Electrical Company would be made 
abroad, and could not be delivered for several weeks. "Thev 
therefore recommend that the tender of Messrs. Johnson & 
Phillips be accepted at £156 12s. 10d. for the whole of the work. 
this being the lowest tender received for the materials as a 
whole. 

DUNDEE.--The Town Council have confirmed the Electricity 
Committee's minute, and have unanimously accepted the under- 
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NAME, 


STOCK AND SHARE LIST 


AMOUNT 


DIVIDEND 
PaIp, 


SHARE. | *= Interim. 


1906 
ELECTRIC SUPPLY. à dX 
Mem & Poole E. 8. Co. Ld, 10 7 
У Cum. Pref............. <... 10 44 
E oum. Second Pref. ......... 10 6 
Do. Mf Debenture, Red............. Stock 

Вгон!еу Kent) E. L.& Power Co. „Ld. 5 
Do. 44% Ist Deb. Red. .............. Stock 4 
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SUMMARY 


A LETTER from Mr. S. EVERSHED, continuing the 
correspondence on a suitable source of E.M.F. for 
testing mains, refutes the statement made by another 
correspondent that a steady voltage cannot be obtained 
from hand-driven magneto generators. (Page 789.) 


Lorb KELVIN was unable to preside at the first meet- 
ing of the Institution of Electrical Engineers this ses- 
sion, held on Thursday, owing to the illness of Lady 
Kelvin. The chair was taken by Mr. C. P. Sparks, 
as senior vice-president. Dr. R. T. GLAZEBROOK, the 
retiring President, after replying to a vote of thanks, 
gave an outline of the new arrangements that had been 
made with regard to Papers submitted to the Institu- 
tion. The rules as to procedure were published in our 
last issue, and Dr. Glazebrook explained that the object 
was to secure simultaneous discussion of Papers in 
London and at the Local Sections, and to collect the 
discussions together for the Journal. An announce- 
ment was also made that, in future, all Papers at the 
London meetings will be read in abstract. A list of 
Papers already accepted, and a programme for the 
London meetings up to the end of January, was read at 
the elose of the meeting. (Page 790.) 


Notices concerning Bills which will be promoted in 
the next session of Parliament are now being pub- 
lished. So far, the most important relates to а pro- 
posal to create a joint committee of the London Elec- 
trie supply companies, which may also include re- 
presentatives of the London County Council and the 
Borough Councils who are authorised undertakers, for 
the purpose of supplying the electrical energy in London 
and parts of Essex, Kent, Surrey, and Middlesex. All 
the generating stations of the companies will be trans- 
ferred tg the joint committee, and it is proposed that 
the undertaking so created shall be exempt from the 
purchase clause of the Blectrie Lighting Act of 1888. 
It is also laid down that the Bill may include or pro- 
vide for making a scheme for the purchase of the new 
undertaking by a central authority created by Parlia- 
ment. Other Bills of which notice is given include 
the incorporation of the Dublin and Central Ireland 
Electric Power Co. Extensions of tramways are pro- 
posed by the London United Tramways Co. running 
over King Edward VII. Bridge and the Birkenhead 
Corporation. Several electric lighting provisional order 
applications are also notified. (Page 791.) 


боме additions and amendments have been made to 
the list of model clauses used in connection with private 
Bills in Parliament, some of which will affect Bills 
relating to electrical engineering matters. The new 
clauses include the one agreed upon, after much dis- 
cussion, between the tramway authorities of the United 
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Kingdom and the Postmaster-General, whereby the 
latter has the use of tramway standards for fixing tele- 
graph wires. Another new clause lays it down that 
local authorities may engage in the business of hiring 
out electric motors and fittings, but only through a 
contractor. Other alterations and amendments relate 
to ‘‘ nuisance ’’ and the utilisation of land for the erec- 
tion of generating stations. (Page 792.) 


. IN а long communication to the Association of 
Chambers of Commerce of the United Kngdom, the 
Postmaster-General maintains the position taken up 
by the Post Office and the National Telephone Co. in 
the matter of telephone tariffs and the abolition of the 
unlimited service rate, and reiterates the statement 
already made that there is no intention to apply at 
once the new rates to subscribers already having un- 
limited service agreements. There is no desire, he 
says, to secure more than a moderate return upon the 
cost of providing the service, and when the whole 
telephone system of the country passes into the hands 
of the Post Office in 1912 the rates to be charged will 
be & subject of careful consideration bv the Govern- 
ment. (Page 792.) 

Tne Eleetromobile Co. have just opened a new garage 
in Hertford Street, and Carrington Street, in Mayfair, 
which also has an entrance from Piccadilly. The 
success of the company has been due to the careful 
way in which the batteries are looked after. A full de- 
scription of the new garage, and the methods which 
are employed there, and also some interesting views of 
the plant, &c., are given. (Page 793.) 


On the work of widening Blackfriars Bridge, the 
firm of Sir W. Акког, & Co. are using electricity only 
for the motive power for all their cranes, air compres- 
sors, &c. This has been done after due consideration 
of the deleterious effects of the smoke and noise of the 
steam crane on the surrounding district. The work of 
extending this bridge is most interesting, and we give a 
description of the electrical equipment and the methods 
employed on the works, with illustrations. (Page 795.) 


ELECTRIC cars do not form a large proportion of the 
exhibits at the motor-car exhibition now being held at 
Olympia, but a few examples of the best makes are 
shown. A petrol car fitted with electrical transmission 
gear is also exhibited. Electrical ignition devices are 
fully represented, and we describe several interesting 
novelties in this direction. (Page 797.) 


Dr. L. С. Parkes, Medical Officer of Health of the 
Metropolitan Borough of Chelsea, opened a discussion 
at a sessional meeting of the Royal Sanitary Institute 
on Thursday, upon the question of smoke nuisance in 
London. He criticised the drafting of the Public 
Health (London) Act, 1891, which he said practically 
relieved companies working under statutory powers, 
such as railway companics, from the obligatign to pre- 
vent the emission of smoke from the chimneys of their 
power stations, and also suggested the deletion of the 
word '' black ” from Section 24b of the Act, in order 
that sanitary authorities should have a freer hand in 
dealing with cases coming within the Act. (Page 800.) 


THE first ordinary General Meeting of the London 
Electrobus Co. was held on Wednesday last week, 
when the results of the first four months' working of 
the company's electric omnibuses were made public. 
Since July 15th to the end of October the company has 
been running four and five omnibuses, and during the 
period 227,000 passengers have been carried. They ran 
20,416 miles, and earned £1,172, or 13:794. per mile. 
The working expenses were given as 91d. per mile. The 
company proposes to raise a further £70,000 capital, in 
order to place a maximum of 100 omnibuses upon the 
Streets. (Page 801.) 

TnE following books are reviewed in this issue:— 
** Electric Traction,” by Prof. E. Wilson and F. Lydall, 


87,700, as a 


and '' Essais des Machines a Courant Continu et Alter- 
natif,’’ by P. Bourguignon. (Page 801.) 


A Paper dealing with methods of determining the 
dielectric strength of insulating materials, and on the 
grading of cables, was presented by Mr. ALEXANDER 
RUSSELL at the Institution of Electrical Engineers last 
Thursday. The method he recommended of determin- 
ing the dielectric strength was to immerse or embed 
two spherical electrodes in the material, and to measure 
the disruptive voltage; the dielectric strength is then 
calculable by a simple formula. He finds that the maxi- 
mum dielectric stress which a concentric cable will 
bear, will, for the same thickness of dielectric, 
diminish as the diameter of the inner conductor in- 
creases, until the latter has attained the value of 1/« 
times the inner diameter of the outer conductor (« being 
the base of Naperian logariths, 2:718). Put otherwise, 
if V/d be the maximum permissible stress, where V is 
the maximum working voltage, the radius of the inner 
conductor should not be less than d, for, if smaller, the 
thickness of insulation will have to be increased, 
actually making the cable of larger diameter than with 
the larger internal conductor. Не cited an experiment 
made by Mr. Jona to prove this, and suggested that 
in such a case the inner conductor should be made 
hollow or of aluminium. The stress on the dielectric 
is also greater with a stranded wire than with a smooth 
surface, and it is therefore recomniended that the inner 
conductor should be encased in a lead tube. Formule 
are worked out for the grading of dielectrics, and the 
Paper also criticises the Engineering Standard Com- 
mittee's standards for radial thickness of jute and 
paper insulation on cables. Prof. J. A. FLEMING 
opened the discussion, and suggested that compressed 
air might be used as a dielectric even for cables; its 
diclectric constant increases approximately in propor- 
tion to the pressure, so that at 14 atmospheres it 
compares with oil as a dielectric. He also gave some 
interesting comparisons of the size of dielectrics for 
storing the same amount of energy, and called attention 
to the falling off of dielectric strength of materials after 
prolonged use. Mr. NisBett, of the British Insulated 
& Helsby Cables, Ltd., said that he was a critic of Mr. 
Russell’s premises, and a sceptic as to his conclusions. 
Since receiving & proof of the Paper he had insulated a 


7116 and 37/16 cable with the same number of papers. 


and covered the insulation with copper foil. The 7/16 
cable broke down at 53,000 volts, and the 37/16 at 
mean of several tests. This 
pointed to exactly the opposite conclusion to 
that of Russell and Jona. He could make with 
paper insulation a cheaper cable than the Jona’s 
graded cable, and it would stand the same tests. Mr. 
Nisbett's remarks were of an intensely practical nature, 
and among other things he pointed out the necessity of 
testing cable at a voltage at least sufficiently high to 
pierce a layer of air the same thickness as the dielectric. 
Мг. W. Н. PaATCHELL said that the credit for graded 
cable belonged, not to Mr. Jona, but to Mr. O’Gorman, 
who had patented it six years ago. He also referred to 
some successful experience in the United States with a 
20,000-volt cable, in which varnished cambric was used 
between the copper and paper insulation. Мг. O'Gos- 
MAN defended the graded cable. He had checked Mr. 
Russell's mathematics in conjunction with Mr. White- 
head, and found them correct, but he raised the point 
whether it was safe to assume that the strain was pro- 
portional to the stress in a cable dielectric. His re- 
marks included & vehement attack on British cable- 
makers for neglecting the graded cable. Mr. ARCHIBALD 
CAMPBELL and Mr. C. C. ParEnsox, both of the National 
Physieal Laboratory, suggested alternative methods for 
measuring the dielectrie strength of solids. Mr. C. P. 
Sparks (Engineer-in-Chief of the County of London 
Electric Supply Co., who was in the chair), gave some 
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of his experiences with rubber-insulated cables, and 
said that it was wrong to suggest that cable-makers 
were people without enterprise or scientific knowledge. 
From his dealings with them he knew they spent much 
time and money in developing improvements, and he be- 
lieved that the British firms continued to be the leaders 
of the cable industry. Four communications with re- 
gard to the Paper have been received: Mr. E. JoNA 
describes an experiment which showed that the partial 
breaking down of a dielectric did not take place when, 
theoretically, it should have occurred, and gives as his 
experience that theories based solely on the potential 
gradient are ‘deficient,’ representing the partial truth 
only. Mr. F. J. Howe had employed graded cable 
with success for the leads from the high voltage trans- 
formers to the test tanks at Messrs. Johnson & Phillips’ 
works. It is used at a pressure up to 50,000, and occa- 
sionally 70,000 volts, and its dimensions, which are 
given in detail, correspond closely with Mr. Russell’s 
formule. Dr. C. €. GARRARD, cf Ferranti, Ltd., has 
had trouble with fine high-tension fuses, which he attri- 
butes to electrostatic discharge, owing to the small dia- 
meter and consequent high potential gradient. Prof. 
J. T. Morris (East London College) suggests, as a 
substitute for graded cable, the insertion of thin con- 
ducting layers dividing up the dielectric into two or 
three equal parts, and the connection of these con- 
ductors to tappings from the transformer supplying the 
cable, so as to keep these sheaths at the desired inter- 
mediate potential. (Page 805.) 


UNDER ELECTRICAL SCIENCE, British and American, 
are notes on some new and refined methods of measur- 
ing the power-factor of condensers, and on a Paper deal- 
ing with the demagnetising factors of long cylindrical 
rods. In the Papers abstracted in the Continental Sec- 
tion, BLocH makes an important contribution to the 
theory of metallic conduction, WINTER investigates the 
brush phenomena round a Tesla pole, and RUMELIN 
redetermines the period of decay of radium emanation. 
(Page 814.) 


Pror. G. Kapp’s inaugural address to the Birming- 
ham Local Section of the Institution of Electrical En- 
gineers dealt with the question of technical training 
of electrical engineers, and advocated the more general 
introduction of what is sometimes known as the ‘‘ sand- 
wich ’’ system, in place of the premium-pupil system. 
(Page 815.) 


SOME progress has been made with the work of the 
International Electrotechnical Commission, the first 
meeting of which was held in London in June, 1906. 
Local committees have been formed in the various 
countries taking part in the movement, and & perman- 
ent central office has been established in London. 
(Page 816.) 


UNDER ELECTROCHEMISTRY and ELECTROMETALLURGY 
is given an abstract of a Paper by Н. Caruart and 
F. J. MELLENCAMP, entitled, ‘‘ A Further Contribution 
to the Study of Concentration Cells.” (Page 816.) 


A SERVICE of tramways has recently been opened 
between Llandudno and Colwyn Bay. Outside the 
town, the track partakes of the nature of a light rail- 
way, and for a considerable portion lattice pole over- 
head construction is used. The cars are of the single- 
deck type, with four motors, and {е gauge is 3 ft. 6 in. 
(Page 817.) 


Tvespay last was the centenary of the discovery of 
the metals, sodium and potassium, by Humpnry Davy, 
or at least the centenary of the day upon which he pub- 
lished his results before the Royal Society. From our 
article outlining his work in this direction it will be 
realised how much greater were the difficulties under 
which electro-chemical research was prosecuted in those 
days than now, on account of the lack of appliances 


available, and the absence of any other source of 
current than primary batteries. (Page 819.) 


Two large motor generators, driven by 1,030 h.p. and 
1,460 h.p. synchronous three-phase motors respectively, 
have recently been installed in substations at Diissel- 
dorf; special care has been taken in their design to 
ensure quietness of running. (Page 821.) 


AMONG the patents published by the Patent Office 
on Thursday last is one by G. C. Fricker, for the 
starting and regulating of electric motors. W. 
SCHAAKE 18 the inventor of an electro-magnetic brake, 
which makes both the tread of the wheel and the track 
rail form the magnetic circuit. R. D. MEknsTON has a 


patent for the distribution of the magnetic flux in 


motors and generators. L. G. J. Errs has patented 
a new lamp-holder, which is capable of being locked in 
a special manner, effectually preventing the lamp from 
being removed by unauthorised persons. SIEMENS 
Bros. have a new patent for electrically controlling and 
operating semaphore railway signals, and an old patent 
owned by the same firm expires this week. R. H. 
Tuomas has an arrangement for the electrical connec- 
tion of mercury lamps, so that when arranged in series, 


the failure of one lamp will not affect the rest of the 


lamps. (Page 822.) 

AT a meeting of the Victoria Falls Power Co. last 
week, Mr. H. WinLsoN Fox made a speech referring 
generally to the prospects of the company. He said 
that mining groups who had previously refused to have 
anything to do with the Power Company were now 
asking for supply, and that the demands for power 
considerably exceeded the capacity of the existing steam 
stations. Further, there was a strong possibility that 
the development of the water-power station would take 
place simultaneously with the steam stations, for there 
were indieations that industries would be set up near 
Victoria Falls in the near future. At the meeting of 
Messrs. Fraser & Chalmers it was stated that, apart 
from their South African business, the company was 
doing well. A satisfactory state of affairs has also 
been reported by the Board of the British Columbia 
Electric Railway Co. Other meetings reported include 
the Eastern Telegraph Co., and the Kastern Extensions 
Australasia & China Telegraph Co. (Page 827.) 


Tue Board of Trade inquiry into the collision be- 
tween two electric trains upon the Metropolitan Rail- 
way at West Hampstead, on October 26th, was con- 
cluded on Friday. Motorman Smith, the driver of the 
second train, who has only recently been discharged 
from hospital, gave evidence to the effect that the 
signals were in his favour for entering West Hamp- 
stead station, and that in addition, the fogman showed 
him the green flag. Several of the previous witnesses 
were recalled, and Signalman Hollis, who was in 
charge of the West Hampstead signal-box at the time 
of the accident, repeated his assertion that the disc 
showed ‘‘line clear '' when it should have shown ‘‘ train 
on line." (Page 829.) 


Ir was alleged that & defective motor, supplied by 
the Shoreditch Borough Council, set fire to some pre- 
mises last August, and £2,250 damages were allotted 
by Mr. Justice Darling and a special jury last week. 
It was stated that the motor was not fit for the voltage 
at which it was being worked, and owing to sparking 
of the commutator and the motor getting very hot, it 
eaused the fire. An alteration of the supply voltage 
had caused the Council to change a former motor and 
substitute this one as a temporary expedient. (Page 
820.) 


Locat Nores, Particulars of Tenders Invited, Re- 
ceived, and Accepted, Prospective Business, and other 
notes, Companies’ Meetings and Reports, Appoint- 
ments, and Personal Notes, &c., and our Stock and 
Share List, will be found on pages 823 to 830. 
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IT is six and a half years since Mr. Mervyn O'Gorman 
read an extremely valuable Paper before the Institu- 
tion of Electrical Engineers, in which he pointed out 
that theoretically great advantages might be obtained 
by ''grading '' the insulation of cables—that is to 
say, by surrounding the conductor of a cable with in- 


sulating wrappings possessing different specific induc- . 


tive capacities, or—to use the Heavisidian termino- 
logy, which our electrician-mathematicians are now 
gradually adopting after a few decades of hesitation— 
possessing different permittivities. Mr. O’Gorman 
pointed out that if, instead of the same insulating 
material being employed throughout, the insulating 
wrappings near to the conductor possessed a higher 
specific inductive capacity than those outside, the 
potential gradient could be equalised throughout the 
radial thickness of the insulation; and, assuming that 
the same dielectric strength was possessed by all of 
them, the thickness of insulation to withstand any 
particular voltage would be considerably diminished. 
Unfortunately, however, this theoretical cable is difh- 
cult to reproduce on & practieal and commercial scale. 
If the insulation is impregnated paper, which has 
proved to be the best dielectric for high-tension cable, 
and different oils or compounds are employed to im- 
pregnate the different layers, it is difficult to prevent 
diffusion. If, on the other hand, india-rubber com- 
pounds are used, as has been done by Mr. Jona, 
not only is there a likelihood that those possessing a 
large percentage of sulphur to give higher permittivity 
will be unstable, but also the eost of the rubber di- 
electric is so high compared with that of impregnated 
paper, that the saving in diameter is more than coun- 
terbalanced by the extra cost of the insulating material. 
Mr. O'Gorman made out a good case for the graded 
cable at the time, and we have reason to know that 
it was given an experimental trial by at least one 
cable-maker of repute; and as, therefore, his proposals 
have not borne fruit during the six and & half years 
that have elapsed, it is only fair to conclude that they 
are not yet commercially applicable with the dielec- 
tries at our disposal. If there were any doubt about 
the theoretical correctness of Mr. O'Gorman's con- 
clusions, it will be dispelled by the Paper read bv Mr. 
Alexander Russell at the Institution of Electrical Engi- 
neers last Thursday, and by Mr. O’Gorman’s statement 
in the discussion that the mathematical accuracy of 
the Paper had been checked by no less an authority 
than Mr. Whitehead; but equal importance must be 
attached to the assurance given us by Mr. Nisbett, of 
the British Insulated and Helsby Cables, Ltd., that 
the subject had been threshed out experimentally at 
the company’s works, and that the graded cable had 
so far shown no practical and commercial advantages 
over one insulated in the ordinary manner. Leaving 
this contentious question for the moment, and return- 
ing to the major part of Mr. Russell’s Paper, we cannot 
but express our diappointment that the debate on this 
was allowed to assume so academic a character in 
the hands of some speakers. It is obviously desirable 
to have a practical and fairly accurate means of testing 
the dielectric strength of cable insulation. This know- 
ledge is not wanted in order to reduce the factor of 
safety in cables employed for pressures ordinarily in 
vogue, Which, as was pointed out by Mr. NISBETT 
and Mr. C. P. Sparks, is not excessive. It is required 
mainly to facilitate the design of cables for much higher 
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voltages. Mr. Russell, in his preliminary remarks, ad- 
mitted that the method of testing dielectric strength 
which he had recommended, viz., with spherical elec- 
trodes embedded in the material, was hardly applicable 
to strips of tape, and the result was an unnecessary 
burst of inventive ingenuity from representatives of 
the National Physical Laboratory—not led, we are glad 
to say, by the latest Past-President of the Institution. 
A moment’s thought should have convinced these 
gentlemen that the meeting—a meeting of engineers 
—was desirous of hearing as full a discussion of the 
practical aspect of the questions raised in the Paper 
as the short half-hour which had been allotted for 
this purpose would permit. A little longer considera- 
tion would have convinced them further of the fact 
that Mr. Russell had himself given in his Paper prac- 
tically all that the cable designer could possibly require 
in the direction indicated. He gave the -relation 
between dielectric strength and breakdown voltage in 
a concentric cable in a simple formula, and thus by 
measuring the breakdown voltage of any one cable 
it is possible to calculate the voltage that will be with- 
stood by another concentric cable of different dimen- 
sions but with the same material as dielectric. No 
other method could be so direct and accurate, but the 
case of three-core cables has still to be worked out. 
There are two other points in the Paper which should 
be made the subject of further experiment. First, 
according to Mr. Russell’s theory, a cable will with- 
stand higher voltages if the outer surface of the con- 
ducting core be smooth instead of stranded; this can 
easily be verified by a test under practical conditions, 
and it can be ascertained whether the extra cost of 
the lead sheath with which Mr. Jona covers his inner 
conductor saves its value in reducing the size of the 
dielectric, and, therefore, also the outer protection. 
Secondly, the remarkable conclusion is to be drawn 
from Mr. Russell's Paper that, in certain cireum- 
stances, the сае with a larger radial thickness of in- 
sulation will break down at a pressure which one with 
a smaller thickness of the same dielectric will bear 
without damage. That the breakdown is theoretically 
only partial is immaterial, for if the first few lavers 
are charred, the remainder will be damaged. Thanks 
to the foresight of the Institution in sending out ad- 
vance proofs of the Paper a fortnight or more before 
it was read, Mr. Nisbett was actually able to test 
this, and he found that the results did not correspond 
with the theory. Mr. Jona, in a communication, also 
describes an experiment which is inexplicable by the 
theory placed before us, for he carefully made a cable 
graded in the inverse direction, and it perversely re- 
fused to break down partially unless assisted bv the 
insertion of an intermediate copper sheath. We would 
hazard the suggestion that the discrepancy is due to 
insufficient account having been taken of the actual 
energy losses in the dielectric itself, which it is reason- 
able to suppose would be greater per cubic centimetre 
in the cable of smaller dielectric thickness and larger 
capacity. This consideration, moreover, would apply 
also in the case of the graded cable, so that Mr. 
Russell's premises would be at fault, as Mr. Nisbett 
suggested, and although his mathematical analysis is 
correct, the deductions would be fallacious. As the 
subject of dielectric hysteresis has given rise to even 
more difference of opinion than that of graded cables, 
the last word has not been said on this intricate ques- 
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tion, and in the meantine it is satisfactory that the 
debat» at the Institution should have terminated with 
Mr. Sparks’ testimony that the British cable-maker 
certainly did not merit the reproaches hurled at his 
head by the eloquent and unrequited champion of the 
graded cable. 

——— 

THE results of the early days of accumulator traction 
were far from encouraging, and it is the custom, even 
among those whose familiarity with things electrical 
might have been expected to give them a natural bias 
in favour of this, rather than other forms of locomotion, 
to look askance upon a vehicle in which a battery was 
bumped about upon a road. Every Londoner remem- 
bers the fiasco of the original electric cabs, and the ill- 
success that met the endeavours of another well-known 
undertaking which placed large numbers of electric 
carriages upon the streets. At last, however, there are 
signs of success, because the true limitations of the 
battery car are more fully realised, and its care and 
management are better understood. It is of no use to 
pretend that under present conditions the electric car 
can compete with the petrol vehicle for rough and 
tumble work in the hands of the private user, nor for 
long distances at high speeds, but for regular work in 
which high speed is not required, and in a limited radius 
of action, where the batteries can receive highly skilled 
attention at a centrally placed garage, the '' electromo- 
bile '' is an eminently satisfactory vehicle, and presents 
considerable advantages over its rivals. We publish this 
week not only descriptions of some of the most success- 
ful types of electric cars as shown at Olympia, but also 
a full account of the working of a large garage, which 
shows how success has been attained by the most rigor- 
ous care in the treatment of the batteries. Every 
time a battery is charged the electrolyte is tested, 
and, if necessary, drawn off, and the plates cleaned, this 
being done in any ease about once a week. The general 
reduction in price of current for charging purposes has 
greatly reduced the working cost of electric cars, and 
London is to be given a new and more promising system 
of electric cabs at no distant date. Turning to the 
heavier forms of battery traction, there are indications 
here also that greater success will be attained than 
was at one time expected, and it is gratifying to 
see, according to the report of the meeting of the 
** Eleetrobus " company, also published in this issue, 
that, handicapped as it must have been by the widely 
criticised financial methods proposed at its original pro- 
motion, it has, as at present managed, succeeded in 
realising figures for costs approaching those given in 
the much abused original prospectus. Here, again, the 
cars are emploved in regular work within reach of 
a central garage. The electric car can give points to 
all its rivals as regards quietness, ease of control, 
absence of smoke or smell, and probably reliability ; 
but, as we have endeavoured to make clear, it must be 
given its right work to do. Reliable comparisons of 
costs of running and maintenance with the petrol 
vehicle are dithcult to make on account of the entirely 
different circumstances under which the two are em- 
ployed. 

————" 

IT is clear that the new rules of procedure (published 
in our last issue) with regard to Papers read before 
the Institution of Electrica] Engineers will make a 


considerable difference in the programmes both of the 
London Meetings and the Local Sections. As announced 
by Dr. Glazebrook at the first meeting last Thursday, 
the Council is choosing the best Papers for discussion 
in London, independently of their district of origin, 
and Local Sections are to be enecuraged to discuss these 
simultaneously, so that all the discussions may be col- 
lected and published in the Journal. From the list 
of Papers that have been selected up to the present, 
however, it would appear that the arrangements for 
simultaneous discussion will rot take effect during the 
first part of the session at all events. Some of the 
Local Sections have already filed up their early 
dates with Papers by authors belonging to their own 
section, which have not been selected for the London 
meetings, and although the programmes are nominally 
“© provisional," we hardly think that the Papers and 
Editing Committee will exercise its prerogative so 
soon and amend them. We trust, moreover, that the 
sections will not feel absolutely bound to take up all 
the time of their meetings with discussions on every 


- Paper that is read in London, although there is no 


doubt that there will be an advantage in including some 
of these in their programme. Some time must, how- 
ever, be left for additional Papers, otherwise there 
will be far less new matter published at the meetings. 
With the exception of Manchester, mcrover, none of 
the Local Sections meet more frequently than once 
a month, while the London meetings are fortnightly, 
and at each of the latter a new Paper is to be taken, 
according to the present programme. In fact, it is 
more than probable that several extra mectings will 
be interpolated for the alternate Thursdays, so that 
for some part of the session the London meetings will 
be weekly. Evidently, the Local Sections will have 
to meet more frequently, too, now that there will be 
no lack of Papers for them. We are interested to see 
how the new arrangements will work. At first it is 
safe to say that the discussion of Papers without the 
presence of the author will not be so popular as those 
at which the man responsible for the Paper is present 
in person to be criticised and to answer criticisms. 


CORRESPONDENCE 
DRY CELLS FOR TESTING MAINS. 
To the Editor of ELECTRICAL ENGINEERING. 
SIR,— Mr. Edgecumbe does well to draw attention to 
the difficulty in securing good insulat'on between the 
testing battery and earth. It was this, among its many 
other drawbacks, that led me nearly twenty years ago 


to abandon the battery in favour of the small dynamo. 


I have reason to believe that since then most electrical 
men who value their time have come round to my 
opinion. 

It would be a pity to allow those of vcur readers who 
are not at all points in touch with modern practice to 
be misled by Mr. Edgeumbe's statem-nt to the effect 
that an absolutely steady pressure !s not to be had from 
& hand dynamo. With my constant pressure hand 
generator, the speed is constant within 0.2 per cent., 
and when it becomes necessary and possible to test 
cable insulation to a higher degree of accuracy, there 
will be no difficulty in attaining а correspondingly in- 
ereased constancy of speed; it is only necessary to add 
to the centrifugal force emploved. 

Yours faithfully, 
SYDNEY EVERSHED. 

Acton Lane. | 

Nov, 19th, 1907. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, NOVEMBER 2lsr. 
Royal Society. 


4.30 p.m. Meeting at Burlington House, London. Among 
the Papers down for reading are the following :—(1) “Оп 
the Silver Voltameter. Part I.: A Comparison of 
Various Forms of Silver Voltameters," by F. E. Smith; 
and “А Determination of the Electrochemical Equivalent 
of Silver," by F. E. Smith and T. Mather, F.R.S. Part 
II. : “The Chemistry of the Silver Voltameter," by 
F. E. Smith and Dr. T. M. Lowry. Communicated by Dr. 
R. T. Glazebrook, F.R.S (2) “Оп the Normal Weston 
Cadmium Cell," by К. E. Smith. Communicated by Dr. 
R. T. Glazebrook, F.R.S. (3) “Оп the Luminous Effi- 
ciency and the Mechanical Equivalent of Light," by Dr. 
C. V. Drysdale. 
Thompson, F.R.S. 


Rugby Engineering Society. 


7.30 p.m. Ordinary Meeting. Paper to be read :—‘‘The 
Diesel Engine," by A. E. Thompson. 


Institution of Electrical Engineers: Dublin Local Section. 


8 p.m. Opening Meeting of the Session at the Royal Col- 
lege of Science, *tephen's Green, when the Chairman's 
Address will be delivered. 


Communicated by Professor 5. P. 


SATURDAY, NOVEMBER 23np. 
Institution of Electrical Engineers: Students’ Section. 
11.30 a.m. Visit to the Daily Telegraph Printing Works. 


MONDAY, NOVEMBER 25r. 
Institution of Electrical Engineers: Leeds Local Section. 
7.15 p.m. Ordinary Meeting at the Sheffield University. 
Paper to be read w—'' Notes on Magnetic Testing of 
Iron," by W. H. F. Murdock. 


TUESDAY, NOVEMBER 26тн. 
Institution of Electrical Engineers: Manchester Local Section. 
7.30 p.m. Meeting in the Manchester University. Paper 
to be read :—‘* Further Remarks on the Electrical Opera- 
tion of Textile Factories,’ by Н. W. Wilson. 
WEDNESDAY, NOVEMBER 21тн. 
Institution of Electrical Engineers: Newcastle Local Section. 
7.15 p.m. Annual Dinner in the rooms of Messrs. Tilley & 
бо., Blackett Street, Newcastle. ` 


THURSDAY, NOVEMBER 28тн. 
Institution of Electrical Engineers. 


8 p.m. Ordinary General Meeting. Paper to be read :— 
“The Development of 'Turbo-Generators," by Dr. Robert 
Pohl. 


THE INSTITUTION OF ELECTRICAL ENGINEERS 


HE opening meeting of the 1907-8 session of 

the Institution of Electrical Engineers was held 
on Thursday in the building of the Institution of Civil 
Engineers, Great George Street, Westminster. Dr. 
R. T. Glazebrook, F.R.S., the retiring President, took 
the Chair, and after the usual formal business had been 
transacted, he presented the premiums and awards 
made by the Council for the 1906-7 session. We gave 
a list of these in our issue for May 23rd (ELECTRICAL 
ENGINEERING, Vol. I., p. 868). 


Dr. GrazEBROOK said he had hoped it would have been his 
privilege to induct into the chair Lord Kelvin, his successor, 
the father of electrical science in England, but in consequence 
of the serious illness of Lady Kelvin, Lord Kelvin was unable to 
leave Glasgow. He had, however, received the following letter 
from Lord Kelvin, who, after saying that Lady Kelvin con- 
tinues to make good progress, he hoped towards complete 
recovery, went on :— 

“I wish I could be with vou and our comrades of the electrical 
engineers on the 14th. Will you tell them how very sorry I 
am not to be present at the opening meeting of the session. 
The work of elcctrical engineers throughout the world has grown 
marvellously from year to vear, not only in practical importance, 
but also in profound scientific interest. From the time, in the 
middle of the nineteenth century, when their profession hrd its 
beginning with the electric telegraph over land and under sea, 
workers of all grades of electrical engineering have kept closely 
in touch with purely scientific investigation, which has indeed 
been largely advanced Ьу their labours. The work of the pre- 
sent session of the Institution will surelv be carried out on 
the lines which have made its meetings so interesting and valu- 
able ever since 1872, when it came into existence as the Society 
of Telegraph Engineers. 

“Give the members of the Institution my best wishes for all 
their work, both in the Institution and in carrying out its 
practical objects; and tell them that I hope to be with them 
before the end of the present session, and that in the mean- 
time I thank them warmly for their great kindness in allowing 
me to be their President." 

Dr. Glazebrook continued that in the circumstances it was his 
privileze to ask the Senior Vice-President, Mr. C. P. Sparks, 
to take the chair, and he had great pleasure in doing that. 

Mr. C. P. Sparks, on taking the chair, said that their first 
business should be to express their deep regret at the cause 
of Lord Kelvin's absence, and to wish [ady Kelvin a speedy 
restoration to health. 

A resolution to this effect was passed unanimously. 

Dn. Sinvanus P. Тномрѕом, F.R.S., proposed a vote of 
thanks to the retiring President. Dr. Glazebrook. he said. 
had heen a very admirable President. He had never failed in 
the discharge of the duties from the chair, and he had presided 
with great dignity. In fact. they had all learned to apnreciat> 
him, not only in his capacity as President, but for the sake 
of his own personal qualities. 

„Ма. W. M. Morpry seconded the resolution. Their past Pre- 
sident, he said, was a distinguished scientific man; an expert in 


applying scientific knowledge to engineering applications. He 
combined with these qualities the very unusual quality of being 
an excellent administrator and business man. 

The vote of thanks was put to the meeting, and carried with 
acclamation. 

Dr. GraAzEBROOK thanked the members for the cordial wav in 
which the vote of thanks had been received. He would value 
the recollection of his year as President, not only for the 
experience and the [ло 1 he himself had gained, but for 
the friendships which he felt he had made. He would, how- 
ever, like to mention the assistance he had been given, both bv 
the members of the Council and the permanent staff, without 
which any efforts of his would have been of no avail. Before 
sitting down, he wished to refer to two events of the past year 
which were, he thought, of some importance. 


THe New PROCEDURE AS TO PAPERS. 


A somewhat novel procedure as to the dealing with Papers 
to be read before the Institution had been inaugurated. Hitherto 
the Local Sections of the Institution had acted without any 
very close co-operation amongst themselves or without any very 
obvious endeavour to work together for the whole benefit of the 
Institution. The result of careful consideration was a plan by 
which it was hoped that each member of the Institution would 
obtain more of the value of the work of individual members. 
In the past Papers had been read at the Local Sections, and 
after having been read they had been sent to London where 
they came before the Papers Committee, and the Council, and 
it had then been settled whether they were to appear in the 
Proceedings or not. By the new arrangements the procedure 
was to be altered. A strong Papers Committee had been estab- 
lished consisting of representatives of the Local Sections, as well 
as of the Council. Every Paper which was to be read before the 
Institution or before one of the meetings of the Local Sections 
would come before the Papers Committee before being read. 
The Papers Committee would select from those the Papers which, 
in their opinion, it was important should be read and discussed 
at a general meeting in London. These Papers, and all other 
Papers, it would be open to all Local Sections to select from for 
their own programme, and an endeavour would be made to read 
Papers in the various Local Sections as nearly as possible at 
the time when they were read in London, and to have them 
discussed as nearly as possible simultaneously. They would then 
collect together in the Journal the whole of the discussions, and 
endeavour to focus round any point of real interest or novelty 
which had come up for discussion all the talent and all the 
interest of all members of the Institution. In that wav it was 
hoped—and he was confident it would—that the work of the 
Institution would be strengthened and made more useful, and 
that the important and valuable work which was being done in 
the local sections would become known more readilv and more 
easily throughout the length and breadth of the Institution than 
was now possible. He was glad to recognise the way in which 
the local sections were coming forward and co-operating with 
the Council in this work. The list of papers showed that the 
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present session would begin under extremely good auspices, and 
was likely to lead to results of very real value. 


PAPERS TO. BE READ IN ABSTRACT. 


There was one other modification of procedure which he had 
been allowed to notify. Arrangements had now been made that 
all Papers read before the Institution should be read in abstract, 
and that the abstract be handed in to the Secretary ten days 
before the meeting, so that the Secretary and the President 
might have an opportunity of going through it and realising 
exactly what the points for discussion were. By this means they 
would be able to arrange more easily and successfully than now 
the order of the discussion. 


Mr. Alexander Russell then read an abstract of his Paper on 
“The Dielectric Strength of Insulating Materials and the 
Grading of Cables," which, together with the discussion, is 
dealt with elsewhere." 


PROGRAMME OF PAPERS FOR THE NEW SESSION. 


At the close of the meeting, the Chairman announced that 
on the recommendation of the Papers and Editing Committee, 
the Council has accepted for publication all the following 
Papers, and has arranged the programme for the London meet- 
ings as follows :— 


Іохрох PROGRAMME. 


R. Pohl (from Leeds Local Section), ‘‘Design 
of Turbo-generators.”’ 
Dec. Sth. J. Pigg (from Newcastle Local Section), “ Auto- 
matic Cab-Signalling on Locomotives.” 
» 19th. H. Henderson (from Newcastle Local Sec- 
tion), “Electric Power in Railway Goods 
Warehouses.”’ 
1908. Jan. 9th. J. F. C. Snell, “Cost of Electrical Power for 
Industrial Purposes.” 
» 23rd. R. Goldschmidt, ‘‘Standard Performances and 
Limits of Electrical Machines.’’ 


1907. Nov. 28th. 


LocaL SEcTION ParEns. 


Birmingham: V. A. Fynn, “Torque Conditions in A.C. Motors.” 

Birmingham : T. H. Barlow (from Birmingham Local Section), 
“Тһе Heat Conductivity of Iron Stampings.”’ 

Leeds: W. Н. F. Murdoch (Leeds Local Section), ‘‘ Magnetic 
Testing of Iron." 

Newcastle: T. W. Wall and S. Р. Smith (Newcastle Local Sec- 
eua ,, Experimental Determination of Losses in Pole 

oes." 


It will be noticed that a Paper is down for each of th» fort- 
nightly meetings in London up to the end of January. If greater 
time 1s required for the discussions it is probable that extra 
meetings will be arranged on the intermediate Thursdays. 


ELECTRICAL BILLS IN THE COMING PARLIAMENTARY SESSION 


A New Гохрох ELrectRIC Power SCHEME. 


Ex period of the year having qrrived when it becomes 
necessary for promoters of private Bills and Provisional 
Orders in the next session of Parliament to give public notice 
of the provisions of their proposals, we give below a few of the 
notices which have appeared at the time of going to press. 

In connection with the supply of electric power to London, 
notice is given of the intention to introduce a Bill for the 
establishment of a Joint Committee, comprising representatives 
of the companies supplying electrical energy in London for the 
supply of electrical energy in the following districts :— The 
Administrative County of London: In Essex—The County 
Borough of West Ham, the Borough of East Ham, and the 
Urban Districts of Barking Town, Walthamstow, and Leyton; 
in Kent—the Borough of Dione and the Urban Districts of 
Erith, Bexley, Footscray, Chislehurst, Beckenham, and Penge, 
and so much of the Rural District of Bromley as is comprised 
in the Parish of Mottingham ; in Surrey—the County Borough 
of Croydon, the Boroughs of Kingston-upon-'l'hames, Richmond, 
and Wimbledon, the Urban Districts of Barnes, Ham. and The 
Maldens and Coombe, and so much of the Rural District of 
Croydon as is comprised in the Parish of Mitcham ;'in Middle- 
sex—the Borough of Hornsey, and the Urban Districts of 
Chiswick, Acton, Willesden, Hendon, Finchley, and Tottenham. 

'The Bill may provide for the inclusion as constituents of the 
Joint Committee of any of the local authorities in London possess- 
ing powers to supply electrical energy; also, if thought fit, for 
the appointment of representatives of the London County Council 
upon the Joint Committee. Compensation may be paid to any 
otticers or servants whose services may be dispensed with in 
consequence of the constitution of the Joint Committee. Under 
the terms of the Bill all the stations of the London electric 
supply companies will be transferred to the Joint Committee. 
'The Joint Committee may raise money bv the creation and issue 
of stock, or by mortgaze of their undertaking or otherwise, which 
may be provided by the constituent companies. Other important 
provisions are the exemption of the Joint Committee and their 
undertaking from all or any of the provisions of the Electric 
Lighting Acts, 1882 and 1888, and in particular to provide that 
the provisions of the said Acts with respect to the purchase of 
the undertaking shall not apply to any undertaking property or 
rights of the Joint Committee. If thought fit the Bill shall 
define the terms upon which and prescribe the authority or 
body by whom such undertaking may be purchased, and 
provide for the exclusion from any undertaking in London pur- 
chaseable by any local authority under the provisions of such 
A«ts of such portions of such last-mentioned undertaking as may 
then be in use by the Joint Committee, and for the purchase 
thereof by the Joint Committee or for the transfer thereof from 
any local authority so purchasing to the Joint Committee, and 
prescribe and define the terms and conditions of any such 
purchase or transfer; the repeal or modification of the provisions 
relating to the purchase of undertakings contained in the Electric 
Lighting Acts. 1882 and 1888, so far as such provisions relate 
to London, and the repeal or modification of all or any special 
provisions relating to purchase of undertakings which may be 
contained in any Acts or Orders relative to the several London 
electrical supply companies. 

The Bill may include or provide for making a scheme for the 
purchase of the undertaking to be established by the Dill, and 
of the undertakings of the London electrical supply companies 
and all or any of the undertakings of the local authorities 


supplying energy in the County of London at one and the same 
tine and upon definite terms, and by any central authority 
which may be established by Parliament in that behalf or by 
the London County Council, and for the re-purchase, re-transfer 
or taking over of the whole or any portion or portions of any 
undertakings in any local area by the local authority for that 
area, and may repeal or may make or provide for making altera- 
tions in or adaptations or extensions of the provisions of the 
Electric Lighting Acts, 1882 and 1888, and of any Orders or 
Acts relating to any of the London electrical supply companies 
or such local authorities so far as may be necessary to give effect 
to such scheme. 

Although the provisions of the Bill are intended to apply to a 
large area outside the administrative County of London, the list 
of companies and authorities specified as being empowered to be 
constituents in the Joint Committee, &c., only includes those 
within the County of London. 'The promoters also seek powers 
to extinguish any rights or privileges, and vary any provisions, 
which would interfere with the objects of the Joint Committee, 
contained in all the electric lighting Provisional Orders relating 
to London, or any other Acts or Orders which may be incon- 
sistent with the objects of the Bull. 

The incorporation of the Dublin and Central Treland Electric 
Power Co. is proposed, which has for its objects the supply of 
electrical energy for all purposes in the County of Dublin except 
the Baronies ot Dalrothery East, Dalrothery West, and Nether- 
cross; the County of Kildare except the Baronies of South Naas, 
Kilcullen, Narragh and Reban East, and Kilkea and Moone; 
King's County except the Baronies of Dallvbritt and Clonlisk ; 
and so much of Queen’s County as is comprised in the Baronies 
of Portnahinch and Maryborough East, and the Barony of 
Stradbally other than that portion of the last-mentioned Barony 
which is included in Tullomoy parish. The usual powers are 
taken to enter into agreements for the supply of energy, to 
applv for Provisional Orders, acquire undertakings, easements, 
break up roads, &c. 

The London United Tramways Co., Ltd., propose new tram- 
ways over King Edward VII. Bridge linking up the lines on 
either side. It is not proposed to lay the lines so that for a 
distance of 50 ft. or upwards a less space than 9 ft. 6 in. will 
intervene between the outside of the footpath and the nearest 
rail of the tramway. Several street widenings are included, and 
extensions of time for the construction of tramways authorised 
in 1906 are asked for. 

The Bill of the Llandudno Pier Co. seeks authority to con- 
struct an electric tramway upon the pier, together with a general 
power to supply electrical energy. 

The Birkenhead Corpomtion are promoting a Provisional 
Order, authorising some short lengths of additional single-track 
tramway within the borough. 

The Draycott Gas Co. give notice of their intention to apply, 
inter alia, for powers to apply for Electric Lighting Provisional 
Orders. 

A Bill promoted by the Postmaster-General, dealing with Post 
Office sites, empowers the Postmaster-General to acquire, com- 
pulsorily or otherwise, lands, houses, &c.. in Portobello Road, 
for the purpose of a Kensington (London) telephone exchange. 

Among the notices of intended application to the Board of 
Trade under the Electric Lighting Acts are the following :— 
Messrs. Crompton & Co.. holders of the Hendon Electric Light- 
ing Orders, 1899 and 1903, ask for the transfer of these powers 
to the Hendon Electric Supply, an extension of time for the 
laving of distributing mains and authority to make provision 
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with respect to a stand-by supply; the Portsmouth Corporation 
seeks provisions with regard to stand-by supply; Caldy Manor 
Estate, Ltd., apply for a Provisional Order tor the supply ot 
electrical energy tor all purposes within part of the parish and 
township of Caldy (Cheshire); Southampton Corporation seeks 
provisions with regard to stand-by supply, power to retuse supply 
in certain cases, i.e., where payments are ш arrears, and to 
require that consumers should give notice to the Corporation 
betore quitting their premises; Broadstone, Ltd., apply for a 
Provisional Order for the supply of electrical energy for all 
purposes in the urban district. ot Fleetwood ; Woking Electric 
supply Co. ask for the extension of their arca of supply into 
various surrounding parishes. 


MODEL CLAUSES IN PARLIAMENTARY BILLS 


HE list of model clauses used in connection with Parlia- 
T Bills has recently been published as amended during 
the late session of Parliament, and we give below details of 
the amendments and new clauses relating to electrical Bills. 

The clause agreed between the Postmaster-General and the 
tramway authorities of the United Kingdom with regard to fixing 
telegraph wives to tramway standards has been included, and 
will in future appear in all tramway Bills. We published this 
clause in our issue for June 20ih, and there are no alterations 
except in one or two minor points of drafting. This clause, 
it will be remembered, was inserted in certain tramway Bills 
of 1907. 

The standard clause, ‘‘ Power to Corporation (or Company) to 
work Tramways," has been amended, and now reads as 
tollows :— 

‘Notwithstanding anything in the Tramways Act 1870 to the 
contrary the corporation (or company) may place and run car- 
riages on and may work and may demand and take tolls and 
charges in respect of any tramways within the borough. now 
belonging to the corporation (or company) or authorised in or 
prior to the present session of Parliament to be constructed by 
them and in respect of the use of such carriages and may pro- 
vide such stables buildings carriages trucks harness engines 
machinery apparatus horses steam cable electric and other 
plant appliances and conveniences as may be requisite or ex- 
pedient for the convenient working or user of the said tramways 
by animal or mechanical power but nothing in this section shall 
empower the corporation (or company) to create or permit a 
nuisance or to manufacture any such plant appliances and 
conveniences required for the working or user of the said tram- 
ways." 

The section relating to nuisance is now made general, as a 
separate Clause 45, and reads :—‘‘ Nothing in this Act shall 
exonerate the company (or municipality) from any indictment 
action or other proceeding for nuisance in the event of any 
nuisance being caused or permitted by them on any lands pur- 
chased or used by them for the purpose of their undertaking." 

A new “saving clause" has been adopted in Bills for the 
transfer of a company's undertaking to a local authority. This 
reads :— 

‘‘ Nothing in this Act contained shall be deemed to transfer 
any powers that may be vested in the company under the Act 
(or memorandum or articles of association) with reference to the 
manufacture of any carriages trucks harness engines machinery 
apparatus steam cable electric or other plant appliances and 
conveniences required for the working or user of the tramways.” 

Another new clause relates to the supply of electrical fittings 
by local authorities, and all who have watched the various 
discussions before Parliamentary Committees during recent years 
as to the terms upon which local authorities should be allowed 
to hire out fittings and motors, will welcome this somewhat be- 
lated standard clause. ‘The full text of the clause is given 
below :- - 

“1. The corporation may provide let for hire and fix repair 
and remove but shall not manufacture lamps meters electric 
lines fuses switches fittings  lampholders motors апа other 
fittings for lighting and motive power and for all other purposes 
for which electrical energy can or may be used and may pro- 
vide all materials and work necessary or proper in that behalf 
and with respect thereto тау demand and take such remunera- 
tion or rents and charges and make such terms and conditions 
as may be agreed upon. 

"2. Any fittings let for hire under the provisions of this section 
shall not be subject to distress or to the landlord's remedy for 
rent or liable to be taken in execution under process of law 
or proceedings in bankruptcy against. the person in whose pos- 
session the same may be : Provided that such fittings are marked 
or impressed with sufficient mark or brand indicating the cor- 
poration as the actual owners thereof. 

"S. Provided as follows :— 

(a) It shall not be lawful for the corporation to expend money 


(except through a contractor) upon the provision of such fittings 
or of labour and materials required for the fixing repairing or 
removal thereof upon or from the premises ot their consuniers 
or prospective consumers. | 

Ө) The corporation shall so adjust the charges to be made by 
thein for any such fittings or for the fixing repairing. or removal 
thereof as to meet any expenditure by them under the powers 
of this section in connection therewith (including interest upon 
moneys borrowed for those purposes and all suns applied to 
sinking fund for repayment of moneys so borrowed). 

(е) Every sum charged by the corporation to a consumer in 
respect of the provision of such fittings, or the fixing repairing 
or removal thereot shall be separately stated on every demand 
note delivered by the corporation to the consumer. 

““(4) The total sums expended and received by the corporaticn 
in connection with the purposes 1n this section mentioned in each 
year (including interest and sinking fund) shall be separately 
shown in the published accounts of the electricity undertaking 
of the corporation for that year ” 

Another new clause specifies the conditions upon which generat- 
ing stations may be erected, so far as land is concerned, as 
follows :— 

“© 1 ne company shall not erect any generating station or take а 
supply of energy from any generating station unless the site for 
such generating station is specified in an Act ot Parliament or in 
an Order confirmed by or having the effect of an Act of Parlia- 
ment: Provided always that viis section shall not apply to any 
sub-station tor the transformation and distribution of electrical 
power or to any generating station which may be in existence 
and which shall not be extended beyond the limits of the site 
occupied by the buildings of such station at the time of the 
passing of this Act." ; 


Action against the Underground Railway Company, Ltd.—This 
action, which was brought by James Woodward, a greaser and 
cleaner, under the Employers’ Liability Act, for personal injuries 
received whilst working for the company at the Euston Station 
of the Charing Cross and Hampstead Electric Railway. The 
case was heard in the City of London Court yesterday, when the 
plaintiff claimed £200 damages. It appears that he was engazed 
to clean and oil the gates of one of the lifts, and had to get on 
top of the lift when it went up, in order to get at the air gates. 
The lift, however, went beyond the limit switch and struck him, 
and broke his leg. It was claimed that the limit switch was 
defective. Woodward said he had reported the lift as being out 
of order to the foreman, and that the work was most dangerous. 
The defendants denied this, and called evidence to prove that 
the lift was not defective. The jury found for the plaintiff 
for £50. 


The New Telephone Charges.—In reply to a memorial from 
the Association of Chambers of Commerce of the United King. 
dom, as the result of the resolution protesting acvainst the 
alteration in telephone rates, which was passed at the autumn 
meeting of the Association, the Postmaster General has sent a 
long communication, in which he states that there appears to 
be considerable misapprehension in regaid to the matter. The 
principle on which the new tariffs were based was that the 
charges for the services shill be proportionate to the amount 
and kind of service required by each subscriber. The unlimited 
service, or “‘flat rate" system of charge, under which a fixed 
amount was paid for a telephone service by each subscriber, 
irrespective of the use made of the telephone, might have been 
a fairly reasonable and satisfactory method of charge at a 
time when the chief expenditure consisted in providing installa- 
tions of the same type and lines of about the same average 
length, and when the number of calls made by each of the small 
body of subscribers did nct materially differ from the average 
number. Put the great development of the telephone sy: tem 
in this country ШШ in the United States, has proved that in 
order satisfactorily to carry on a telephone system it is neces- 
sary to provide for the very varying requirements of the ser- 
vices, both as regards the number of calls made and the nature 
of the subscribers’ installations. It was clear that no system of 
fixed charges could properly and equitably meet such varying 
conditions. There could be no doubt that telephonic develop- 
ment in this country had been seriously hindered by the “tat 
rate” system of charge, and it was only since the partial 
adeption of a message rate system about six vears azo that апу 
rapid increase had taken place in the local telephone systems ot 
the United Kingdom. In considering the question of charze it 
must be borne in mind that it was not intended to apply the new 
tariffs at once in the case of the great majority of the present 
large users who hold their exchange lines under ‘аі rate” 
agreements. The rates adopted by the Post Осе had been 
fixed in accordance with the best information obtainable as to 
the necessary cost of the service under existing conditions, but 
the Postmaster-General had no desire to secure more than a 
moderate return on that cost. When the whole telephone system 
of the country passes into the hands of the Post Office in 1912. 
the rates to be charzed will be a subject for careful consideration 
hy the Government and by Parliament on the above basis. 
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THE ELECTROMOBILE CO.5 GARAGE 


HIS new garage, which has just been opened in 

Hertford Street, Mayfair, is an object lesson to 
all who are interested in electric carriage traction, and 
fully demonstrates that this hitherto somewhat boy- 
cotted means of locomotion is capable of being put 
on the roads with every prospect of financial success. 
Apart from the electrical equipment of the cars them- 
selves, the mere charging current required for the 
accumulators forms a considerable item of revenue for 
the supply companies, as in the present case the amount 
of current used by this company runs into a cost of 
some £3,000 a year. These cars have been brought to 
such a state of perfection that the cost of energy per 
car mile has worked out at 4d., with the initial current 
at ЇЧ. per unit. The methods adopted at the garage 
for replenishing the accumulators is extremely inter- 
esting. The cars are brought to the garage and run 
over a pit, illustrated in Fig. 1, in which is placed an 
hydraulic lift, which carries a trolley. The accumu- 
lator, which is placed under the car, is then released 
on to this trolley, and lowered into the basement, 
where the charging is done. The first process is to 
test the voltage of the battery, which is done on a 
special board, Fig. 2. The voltage is first taken at 
no current, then at a discharge current of 30 amperes, 
and records are made of the difference of voltage. For 
recharging the batteries there is a group of four motor 
generators, Fig. 8, comprising a 90-h.p. Crompton set, 
and three sets by Greenwood & Batley, two of which 
are 115 h.p. and one 60 h.p. Current is taken from 
the Westminster Electric Supply Co. at 400 volts, and 
is converted to 110 volts at the bus-bars. There is 
also a standby battery of 65 Hart accumulators, into 
which all spare eurrent is turned, and which is nearly 
always kept fully charged. The distribution svstem 
consists of bare copper bus-bars, which run the whole 
length of the charging-room. The batteries are lowered 
to this room in the manner mentioned, and run on 
their trolleys on rails to the particular places for charg- 
ing. The charging board consists of some 180 panels, 
a part of which is shown in Fig. 2, each of which 
is provided with an ammeter and resistance; the bat- 
teries are connected by means of leads from the bus- 
bars with plug contacts. These batteries are all one 
standard size, consisting of 45 cells of 150 ampere 
hours capacity, with a maximum discharge current 
of 30 amperes for five hours, and are interchangeable 
on the cars. The company manufacture the batteries 
themselves, and also form the plates, for which pur- 
pose they have a special hydrogen gas plant. When 
an exhausted battery is brought in the electrolyte is 
poured off, and tested for impurities in the chemical 
laboratories, and the peroxide is passed through three 
different tanks, for filtering, and then the residue is 
stored and afterwards sold. The garage itself is on a 
very extensive scale, and covers a site the area of which 
is over half an acre, and has entrances in Hertford 
Street and Piccadilly, and is built in three storeys, of 
which the basement forms the motor generator room, 
charging and battery rooms, and also the repairs de- 
partment, which contains a pit for the repair of as 
many as 30 ears at one time. This pit is very in- 
geniously arranged, being traversed by channel iron, the 
width of the wheels of the cars apart, and thus form- 
ing one continuous pit, in which the mechanics сап 
work at any repairs to the cars without any trouble. 
The ground floor, at the entrance of which are the 
accumulator lifts and pits, is adapted for storage pur- 
poses. А set of rails and a truck, which run the whole 
length of the building, are provided for taking the cars 
to their different places. The ears are run on to the 
truck, and are then carried to their places without 


the necessity of changing their direction of entrance 
to the building. А turn-table is also provided opposite 
the door so that the cars can be completely turned 
round, the limited space not allowing them to be turned 
on their own wheels. The next floor is concreted, and 
also forms a ear storage for 150 cars, which are brought 
up by large lifts. "This floor also serves as the washing- 
room, and is provided with central drains for the waste 
water. The roof of the building is flat, and is also 
conereted, and this too forms a washing and general 
experiment floor. 

The electromobile has met with great success for 
town purposes. The electric car compares favourably 
with the petrol type of car as regards tyres and 


d mem. 
M. йаш B 
wv " EL. ч. 


> 


Fic. 1.—AccuMULATOR PIT. 


drivers’ wages, and their mechanical upkeep and 
maintenance. The allowances for general depreciation 
are claimed to be in favour of electrically driven 
vehicles. Some of the motors at present in use have 
been worked daily for five years, and are as sound 
now as when they were first used, and the old carriages 
are not costing any more for upkeep than the new 
ones. London should form an ideal home for the elec- 
tric carriage, since current can be had at the reason- 
able price of jd. per unit, and it may be pointed out 
that this kind of load forms an ideal one for generating 
stations, as the power is only required at those par- 
ticular times when the load on the station may be 
said to be very low, the general charging being done 
between midnight and 6 a.m., and, as is the case with 
this particular garage, which pays some £3,000 a year 
for current, this forms a very agreeable source of 
revenue to the electricity company. In Paris, where 
electrice accumulator traction really was started, the 
companies have been seriously hampered by the price 
of current, which is 4d. per unit for power, so that 
the cost of the upkeep of electric cars has been so 
costly as to prohibit its being a success. When the 
electromobile was first placed upon the streets of 
London the cost of electricity was 3d. per unit, but 
D 
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now, at jd. per unit—and one unit will drive a car 
three miles—it may be expected that the electric cab 
will soon be found on the streets in large quantities. 
The battery of this type of vehicle is the only part 
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has been reduced to the simplest and most perfect 
form possible, and they improve rather than deteriorate 
with use. The slinging of the battery underneath the 
‘ars, and the position of the battery box, the even 
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Fic. 3.—MorTror GENERATORS AND SWITCHBOARD. 
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which has what may be said to be a limited life, 
but even the battery upkeep COSTS do not exeeec those 
ot the tyre upkeep, and works out at less than one- 


halfpenny per mile, The mechanical upkeep ot these 
carriages costs very little, as the whole of the machinery 


distribution of the weight between the wheels, and 
low centre of gravity reduce the liability to side-slip 
to a minimum, which is a point of great importance on 
the greasy asphalte streets of London, and the battery 
being slung underneath the carriage, any acid fumes 
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esenpe directly into the air, so that the woodwork and 
upholstering of the carriage does not suffer any dele- 
terious effect, as is the case of those carriages in which 
the battery is placed inside the vehicle. In the battery 
manufacture each plate is formed of two grids of anti- 
moniated lead, riveted together, and presenting thirty- 
two square holes for the active material. These grids 
are pressed in a hydraulie press, which also perforates 
each single piece of active material with nine holes; 
these plates are very cheap and easily replaced. The 
motor is rated at 8 h.p. at 1,500 r.p.m., and can 
take 100 per cent. overload for short periods. They 
are of the ironclad type, bi-polar series wound, and 
have two commutators, connected to separate arma- 
ture windings. They have a very compact and neat 
arrangement of field castings and bobbins, by which 
magnetic joints are avoided, and the distortion of the 
field, due to reaction of the armature, is counteracted, 
resulting in a reduction of field ampere turns, and 
practically giving sparkless commutation. The field 
easing forms a protective shell, enabling the motor to 
be completely encased, and still very easily removed, 
and ample provision is made for the examination of 


the commutators and brush gear, and also for their 
adjustment. The brushes are of the carbon type, which 
are generally used by the makers of the chassis— 
Messrs. Greenwood & Batley. Тһе motor drives a double 
helical gearing into the differential, and thence to the 
hub of the rear wheels, by live shafts. which revolve 
in an external tubular axle. This axle is stationary, 
except for a slight radial movement permitted by the 
suspension springs of the motors. The entire driving 
mechanism is dust and water proof. The controller 
gives forward speeds from 3 to 18 miles an hour, two 
electric brakes, and a reverse speed. The handle of 
the controller is immediately below the steering gear, 
and moves in a plane parallel to the wheel. А very 
ingenious form of quick switch is connected to the brake 
pedal, so that the cireuit is broken before the brake is 
applied. In our illustrations, Fig. 1 shows a car 
coming in to have its battery removed, and also the 
lift shaft down which the batte ‘ry goes to the charging- 
room. Fig. 8 gives a view of two of the charging 
motor-generators and switchboard, whilst Fig. 2 gives 
a view of the charging-board and shows the method 
of charging. 


APPLICATIONS OF ELECTRIC POWER FOR THE WIDENING WORK 
ON BLACKFRIARS BRIDGE 


HEN the engineering firm of Sir W. Arrol & Co. 

received the contract for the widening of Black- 
friars Bridge they decided that, in view of the ex- 
tensive traffic, both pedestrian and vehicular, and also 
in consideration of the surroundings, to dispense en- 
tirely with steam power, thus obviating the deleterious 
effects of the smoke, &c., and to substitute electric 
power instead. 

They have Ej gap an equipment of some 14 motors, 
ranging from 10 h.p. 40 h.p., which take a total of 
265 kw. at 400 a The power supply is obtained 
from the Southwark Station of the City of London 
Electric Lighting Co., and the lighting from their 
Bankside Station. A 05 sq. in. concentric cable 
runs from the south side to a distribution chamber 
built on the bridge, where it is divided into two sections 


for the north and south power supplies. There is 
a temporary switchboard arranged in this chamber, 
which comprises panels with cut-outs, and no-volt 


circuit breakers, fuses, and Aron and maximum demand 
meters. The maximum demand on the works is about 
220 amperes at 400 volts. Charging is on the double 
tariff system, the lower charge taking effect from 9 
».m. to 9 a.m. 

The lighting, as stated, comes from Bankside, on 
the north side of the bridge, and comprises nineteen 
16-c.p., four 25-e.p.. fifteen 32-с.р. lamps, and also 
four 12-ampere are-lamps in series, or a total equi- 
valent of 182 8-c.p. lamps. The motors con- 
sist of six 30 h.p., two 35 h.p., two 40 h.p., two 16 h.p., 
and two 10 h.p., or a total of 382 h.p., taking some 
275 kw. 

Each pier and abutment of the bridge is to be 
extended 30 feet on the west side. The existing ex- 
ternal stonework and parapet of the west face of the 
bridge is to be moved forward, and three additional 
ribs of steel at 10-ft. centres will be built, increasing 
the width of the bridge by 30 ft. and making the total 
width of the bridge between the parapets 105 ft. Тһе 
roadway will be 73 ft. in width, and each of the cause- 
ways 16 ft. The foundations are being constructed 
a most interesting manner, by means of caissons, a 
view of one of which, and the method of its suspension, 
is given in Fig. 1. These caissons are watertight steel 
structures, divided with a central horizontal steel con- 


struction, through which a tube some three feet in 
diameter passes. The bottom half of the structure 
forms an air chamber, in which the men work. The 
upper portion, when it is required to sink the caisson, 


Fic. 1.—Calsson, 


SHOWING METHOD OF SUSPENSION. 


is filled with concrete, and when it has reached the 

bed of the river, air is pumped into the working 

chamber, expelling the water, and enabling the men to 

descend through the shaft, on which air locks are fitted. 

Fig. 2 shows the shaft leading into one of the caissons, 

with the air lock on the top of it, and also the elec- 
D 2 
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trical equipment for lowering the buckets for removing 
the excavated materials. These locks are chambers 
with doors, which are hermetically sealed by the pres- 


Fic. 2.—SHAFT AND ELEVATOR FOR CAISSON. 


sure of the air which is pumped into the bottom 
chamber about 25 lb. per square inch. By means of 
a system of doors, and valves, which are alternately 
subjected to this pressure, admittance is gained to 
the tube leading into the caisson shell at the bottom, 
as the earth is brought up this shaft in the buckets. 
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FIG. 5.—AIR COMPRESSOR AND MOTOR. 


It has to pass successively these sealing doors, which 
are closed as soon as the bucket has passed, and befori 
the next door has opened, until it is finally brought 
into the ordinary atmosphere. 
raised bv a 1O-h. p. eleetric hoist. 
lig. 9, which are situated in 


These buckets are 
The alr compre SSOrS, 


А separate house üt the 


north end of the bridge, are two in number, and each 
is driven by a 35-h.p. motor. and compressed air is 
supphed at a pressure of 25 lb. per sq. in. above atmo- 
spl co; When the level which is required has been 
reached, in the bed of the river, the bottom portion 


of the caisson is filled with concrete and cement, which 
is rammed all round the sides until it is filled. After the 
compression tube and air locks have been taken away 
the shaft is filled with concrete, and the foundation 
is then formed and tested with 2,000 tons weight. A 
timber cofferdam is built round the caisson and the 
existing pier, and this consists of timber, caulked with 
clay, and the enclosure is then pumped dry of the 
water in it, and the builders are then enabled to start 
the erection of the new piers. 

For the manipulation of the huge masses of masonry 
large cranes are provided, which are electrically 
equipped with a 40-h.p. motor. A view of one of these 
is given in Fig. 4. In the centre of each new pier 


two large steel trusses are placed, to fasten the new 
and old portions firmly together, and to take the new 
steel ribs, which are to support the structure forming 
the new width of the pier. 


When the structures have 


reached a point above high-water mark the cofferdams 
are removed and the alterations to the facets and 
parapet can be continued on their own foundations. 


An Artistic Lamp Standard for Piccadilly.—The new electric 
lamp standard which has been designed by Mr. S. Nicholson 
Babb, the well-known artist, and which is to be placed in Picca- 
dilly, will make a very attractive addition to the Shaftesbury 
Memoriai Fountain in the Circus and the Wellington Statue. 
Mr. Pabb has been commissioned by the Royal Academy to 
execute this work, which will take the form of an architectural 
base, carrving a group of three figures symbolic of the sea, above 
which rises a pillar with three ornamental arms, from which 
arc lamps are suspended. The whole is crowned with a voung 
Triton riding a dolphin. The standard will be made in bronze, 
and about 25 ft. in height. 

Telegraph Extensions in Manchuria.—The Japanese are pursu- 
ing an active policy in Manchuria. They have established tele- 
graph lines to Yinghow, and to the south of that place, and 
have opened public offices at Yinghow and several other places. 
The Japanese lines have been ccnnected with the railway tele 
graphs connecting with Dalny, where the lines are linked up 
with Japan and the rest of the world. Messages are accepted 
for all parts of the world at Japanese rates. Negotiations are 
proceeding between Ol ina and Japan with regard to tne South 
Manchuria Railway Telegraph. Russia has agreed to China’s 
demands in respect of the Northern Manchuria railway tele- 
graphs, and has entered into a convention with her. 
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ELECTRIC CARS AND IGNITION APPLIANCES AT OLYMPIA 


HE objects of direct electrical interest at the mag- 
-nificent show of motor-cars new being held in 
London at Olympia by the Society of Motor Manu- 
facturers and Traders form, as might be expected, a 
small proportion of the vast total of exhibits. The 
field of usefulness of the battery-driven electric auto- 
mobile is practically limited to the work of a town 
‘arriage, to which it is most excellently adapted, and 
some examples of the perfection to which this class 
of vehicle has been brought may be seen on the stands. 
The present exhibition, following the practice of last 
wear, embraces only the private passenger car, so that 
the applications of the storage batterv to what may be 
called heavy traction are necessarily unrepresented. 
For this reason, too, the many "'petrol-eleetrie ” 
svstems, which have attracted so much attention during 
the past wear or so, are, with one notable exception, 
absent, as, in the majority of cases, development along 
these lines was to meet the requirements of the heavy 
commercial vehicle. 


In a prominent position in the main hall is a well-arranged 
exhibit of electric carriages by the ELECIROMORILE Company, of 
7 Hertford Street (Stand No. 39), and it should be remarked 
that on this stand it is possible to fully appreciate the excel- 
lence of the examples of coach work shown, as the overcrowding 
which is unfortunately such a conspicuous feature of a large pro- 
portion of the exhibition has been avoided. 

No striking novelty is shown, although there is considerable 
variation in the types of carriage body shown; there has been 
no recent change of importance in the standard '' Electromobile ”’ 
chassis, which is similar to that described in ErEcrRicAL EN- 
GINEERING, Vol. I., page 653, in connection. with the police 
ambulances supplied by the company to the City of London. 
"The whole chassis is now manufactured by Messrs. Greenwood 
& Batley, and 8 h.p. motors of this firm's own manufacture 
replace those of fcreign origin formerly used. "The rating of 
8 b.h.p. is for continuous running at 1.500 r.p.m., but, of course, 
very considerable overload amounting to more than 100 per 
cent. can be given for short pericds. It will be remembered 
that a single motor is used on each car, with two separate arma- 
ture winding, each with its own commutator, so that they can be 
grouped in series or parallel. Much of the popularity of the 
electromobile is doubtless due to the very quiet working of the 
enclosed double reduction belical gearing employed. Some parti- 
culars of the arrancomen: of this gearing were given in the 
article already referred to. The controller gives three forward 
speeds, two electric braking positions, and one reverse speed. 
The controller drum is situated in a horizontal position under 
the floor boards in front of the driver's seat, and is actuated 
by a hand-lever mounted on the steering column immediately 
under the wheel; quick-brake switch is connected with the 
foot brake, so that when this is applied. the main circuit is 
broken, no matter what is the position of the controller. The 
standard hatterv consists of 45 cells contained in a single box 
slung under the centre of the car and very easily removable. 
Details of the method cf handling these battery boxes, and of 
the way in which the ce!ls are tested every time the batteries are 
removed, are given in our description of the Electromobile Com- 
pany’s new garage on page 795, together with some further 
details of the cars and their motors. | 

Another design of battery-driven car is shown on 
the stand (No. 90) of the CaANNsTADT AUTOMOBILE 
SUPPLY ASSOCIATION. 

A complete “* Mercédés-Electric " landaulette, with very hand- 
some lines is shown, as well as a model dashboard fitted. with 
a set of switchgear for demonstration of the control system. 
One of the most distinctive features of these cars is the use of 
gearless motors in the hubs of the back wheels of similar con- 
struction to those well known in connection. with the Lohner- 
Porshe vehicles of Austrian origin. An illustration of a similar 
motor wheel was given in ELECTRICAL ENGINEERING, Vol. I., 
page 690. The motor shell forms the wheel hub proper, and is 
itself formed with a central bearing receiving the axle, upon 
which the wheel rotates. The group of radial field magnets is 
keyed to the hollow axle, through which the connecting cables 
are brought. The actual armature surrounds this, and rotates 
with the wheels. The flat disc type revolving commutator and 
ihe fixed spider, to which the brush holders are fixed, are situated 
inside the external hub plate, which can be easily removed for 
their inspection. Each motor has eight brush arms. Ball bear- 
ings are used throughout. 


The contioller is of the drum type, but the current is never 
broken at the drum contacts, as a special main switch, of the 
laminated edgewise type, with auxiliary carbon break, similar in 
construction to a circuit-breaker, is provided, which is opened 
and closed every time the controller passes from one step to 
another. "The controller lever is placed by the driver's side in 
the similar manner to the ''change-speed " lever of a petrol 
car. The reverser is worked by a small independent lever in 
front, and a plug is provided which the driver can remove to 
prevent the car being used in his absence. Four “speeds” are 
obtainable. For the first or slowest speed, the motors, which are 
series wound, are connected in parallel with the two halves of 
the battery in parallel. 'The next step places the motors, still 
in series, across the whole battery with the two sections in 
series. For the third speed the motors are placed with their 
armatures in series, and their fields in parallel, and the highest 
speed is obtained with the motors in full parallel, and with the 
six extra cells referred to below in series with the main portion 
of the battery used in the preceding combinations. This last 
speed corresponds to about 26 miles per hour, which is con- 
siderably more than electric cars are usually constructed for, and 
we are informed that on a recent trip to Brighton one of these 
carriages accomplished an average speed of 194 miles per hour. 

The arrangements tor braking by which a certain amount of 
recuperative effect is produced on the battery, are of some 
interest. A switch actuated by a pedal connects the battery 
fields to the six extra cells mentioned above, so that they are 
fully excited. The control lever can be used as a brake-lever 
giving various degrees of braking on the different notches, by 
permitting the motors to act as separately excited generators, and 
supply current in a charging direction to the main battery. 
А mechanical foot brake is also provided, and the controller 
lever in its extreme position also applies a band brake. The 
weight of the vehicle, complete with landaulette body, is 52 cwt., 
of which 12 cwt. is due to the weight of the battery. The 
battery is composed of 42 Tudor cells of 190 ampere | hours 
capacity, and as much as 64 miles has b:en covered on one 
charge under official supervision of the Royal Automobile Club. 


On the same stand, the Cannstadt Automobile Supply 
Association, whose name, we are informed, is shortly 
to be changed to the ‘* Mereédés-Mixte '' Co., are show- 
ing a '' Mereédeés-Mixte ’’ 45-h.p. limousine, which is 
the sole example of petrol electrie transmission in the 
exhibition. 


The '*Mercédés-Mixte " system, which was referred to in the 
article already mentioned, where an illustration of a similar car 
was given, is a development of that formerly known as the 
Mercédeés-Lohner-Porsche system. It dispenses entirely with 
the use of batteries, and simply forms an electrical variable ratio 
gear between the engine and the road-wheels, thus taking the 
place of the usual clutch, gear-box, and chains, or live-axle gear. 
Coupled directly to the engine, which is of the standard 45 h.p. 
Mercédès medel, and in the place usually occupied by the clutch, 
is a continuous-current dynamo, which supplies current through 
a suitable controller to the motors on the rear wheels. These 
motors are of a similar type to those already described in 
connection with the Mercédes battery cars, but of greater power. 
The generator is in seme respects similar, being provided with 
the same form of flat disc commutator and radial brushes, and 
having an internal revolving field magnet with radial poles. 
The controller provides for six speeds, entirely without resist- 
ances. With the three lowest the motors are placed in series, but 
the number of effective pole pairs in the generator is varied. 
In the three higher speeds the motors are in parallel, and the 
same variations in the generator poles are adopted. 

The total weight of the car with body is about 35 cwt., which 
is about 4 смі. heavier than that of a corresponding car with 
ordinary mechanical gear. It might be expected that the great 
unsprung weight of the motors in the wheels would result in 
increased wear of the tyres, but we are informed that in practice 
any effect of this kind that there may be is more than compen- 
sated for by the lessened wear due to much smoother action of 
the electrical transmission than is possible with any mechanical 
gear and clutch. 

There are a good many interesting examples of elec- 
trical ignition devices. Indeed, electrical ignition is 
now absolutely universal, so that every stand where 
petrol cars are shown contains an instance of apparatus 
of this sort, and practically every system is represented. 
Speaking generally, a glance round the show seems to 
indicate that the progress of the magneto ignition gener- 
ator is by no means unchecked, although several of 
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the most prominent and up-to-date firms still make 
use of batteries and eoils as their standard arrange- 
ment, and, as we shall see hereafter, some notable 
developments have taken place in this direction. Not 
long since, the prevailing custom was for a chassis to be 
supplied with battery ignition as a standard, while 
a magneto could be added as a special luxury, and 
usually the battery and coil was still maintained as 
a stand-by, as well as the magneto. At the present 
time, however, it seems that the reverse order of things 
obtains as the standard ignition in a greater number 
of cases is now the magneto, either in its high or 
low tension application, while battery ignition is, as 
а rule, only supplied as an extra.’ The large number 
of stands, especially in the gallery, where accessories 
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Fic. 1.—ELEVATION AND SECTION. FULLER HIGH-TENSION 


MAGNETO. 


only are shown, devoted to ignition devices is a sign 
of the amount of attention which is being given to 
a class of work formerly only in the hands of a few 
firms. We are pleased to see, both in the case of 
ignition devices exhibited by firms who specialise in 
this direction, and by ear manufacturers who make 
their own design of ignition apparatus, that the pro- 
portion of appliances of British manufacture as com- 
pared with those of foreign origin, has largely in- 
creased. It is impossible to mention all the exhibits 
of ignition apparatus, but we propose to direct atten- 
tion to a few items which appear to us to embody 
special points of novelty cr interest. 


A form of ignition which has characteristics lifting it quite 
out of the ordinary run of such apparatus is that conceived 
originally by Sir Oliver Lodge, and shown in its latest improved 
form by Messrs. Lopce Bros. & Co., of 14 New Street, Bir- 
mingham (Stand No. 239). It will be remembered that the 
principle of this ignition, the earliest forms of which were 
brought out about three years ago, is the use, not of the spark 
direct from the secondary terminals of the coil for ignition, 
which we will call the “A” spark, but allowing this to take 
place across an adjustable spark-gap in the open, and utilising 
for the ignition the so-called ‘В’ spark obtained between the 
'*outer" coatings of two condensers, the inner coatings of which 
are connected to the secondary terminals of the coil. The great 
advantage of this arrangement is that a very much more sudden 
electrostatic impulse is obtained than by the more conventional 
method, with the result that a good spark can be obtained, even 
with a very considerable leak across the gap of the plug. Thus 
a sooty plug will not cause misfiring, and as may be seen on the 
striking exhibit on the stand referred to, excellent sparks can 
be obtained even with the plugs covered with dirty oil. Since its 
introduction, the apparatus has been more especially developed 
in forms suitable for large gas engines, and it is only recently that 
the small and compact apparatus capable of working with the 
ordinary four-volt accumulator, and intended specially for motor- 
cars, has been introduced. The construction of the coil itself does 
not call for special comment. It should be noticed that two trem- 
blers are provided, one at each end of the core, and this is 
specially quick and active, and at the same time practically dead- 
beat. Only one trembler is, of course, used at a time, and a change- 


over switch is provided to change over from one to the other 
when running. The ''A" spark-gap is mounted on the top of 
the coil-box behind a window in the outer case. А reversing 
switch is also provided, which can be changed over from time 
to time to avoid fitting of the trembler contacts. The condenser 
is contained in the lower part of the coil case. 


One of the advantages commonly claimed for battery 
and coil ignition over magneto apparatus is the 
possibility of starting ‘‘on the switch,” as a spark 
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Fic. 2.—DETAILS or SELF-STARTING ATTACHMENT TO FULLER 
MAGNETO. 


can be produced at any time before the engine is 
moving, whereas with the ordinary magneto a sharp 
turn of the starting handle is necessary before a charge 
can be fired. To obviate this, a ''self-starting mag- 
neto has been brought out by Messrs. J. C. FULLER 
& Son, of Wick Lane, Bow, E., and is shown at this 
firm's stand (No. 178) in the gallery. 


The Fuller magneto itself is of the high-tension variety ; that 
is to say, it is combined with an induction self-contained within 
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Fic. 5.—81Імм8-Воѕсн ELECTROMAGNETIC PLUG COMPLETE, AND 
WITH SOLENOID REMOVED (ONE-HALF SCALE). 


the apparatus in the usual way, with a contact maker in the 
primary circuit, and a ‘‘distributor’’ in the secondary circuit. 
The general arrangement of these parts is shown in Fig. 1. 
The point, however, to which we desire to draw special atten- 
tion is the self-starter, bv means of which by a sharp pull on a 
strap or otherwise, the armature can be given a turn when the 
engine is at rest, and a spark produced in the cylinder whose 
turn it is. For this purpose the armature is mounted with a 
ratchet arrangement so that it can be moved a certain distance 
ahead of its position at any time by hand, and caught up, so 
to speak, by its own driving gear when the engine starts. Details 
of this part of the apparatus can be seen in Fig. 2, with the 
ratchet sleeve shown separately. "This sleeve carries a screened 
connection, which can take a drum, round which a cord is coiled, 
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or a flexible shaft leading to a handle on the dashboard. The 
right-hand portion is loose on the armature shaft, and carries the 
gear or chain wheel, through which the magneto is normally 
driven. This portion contains two plungers, forced forward by 
springs against the face of the ratchet. It will thus be seen 
that if the ratchet sleeve is rotated in one direction engagement 
will be made with these plungers at one of two points situated 
180° apart. The ratchet is, however, free to rotate indefinitely 


[де | 


eS > Чё! "d L 


Fic. 4.—Murray ALBION MAGNETO. 


A. Laminated Fixed Armature Core. H. Inductors. 
F. Spindle. L. Non-Magnetic Bolts. 
G. Aluminium Drum. M. Field Magnets. 


in the opposite direction without taking with it the part con- 
taining the plungers. 


Most of the other well-known makes of high-tension 
magneto are represented, but the new features are 
mostly matters of detail. In general, it may be said 
that with its greater perfection of construction and 
improved reliability, the popularity of the high-tension 
magneto has considerably increased during the last 
year, although it has by no means outstripped its low- 
tension rival. The objection that is held in many 
quarters against the usual forms of low-tension or 
** wipe spark ”’ ignition is the use of a necessarily more 
or less complicated arrangement of mechanical rods, 
springs, and tappets to actuate the moving contact 
within the cylinder, requiring the provision of a gas: 
tight joint for moving parts. In order to meet this 
objection, a form of electromagnetic low-tension plug 
has been developed by the CIE pes MAGNETOS SIMMS- 
Boscu, of 23 Store Street, W.C., and is shown in the 
gallery on Stand No. 298. 


The new Simms-Bosch electric magnetically-actuated plug, 
which is one of the most interesting ignition novelties in the exhi- 
bition, is shown in Fig. 3. The general principle of its action is 
the inclusion in series with the spark break of a solenoid contained 
within the head of the plug, which itself opens the contacts 
when the current flows through it by means of a most ingeni- 
ously arranged armature. This principle is, of course, by no 
means new, and is extensively used in connection with large gas 
engines, but we believe a satisfactory form of such apparatus 
suitable for high speed working in an ordinary motor-car engine 
has not been made before. The solenoid is entirely encased in 
a metal cap to the plug. We have not had the opportunity of 
examining the method of insulation adapted to withstand the 
heat to which it is exposed, but with the whole built up as 
solid mass there is no reason why a thoroughly satisfactory con- 
struction should not be possible in this respect. The temperature 
of the winding is hardly likely to become excessive, as the case 
has plenty of cooling surface. The action of the pivoted arma- 
ture lever, which is sunk in the iron core so as to be flush with 
its surface, within the solenoid, and an extension of which forms 
the central pin of the spark break, can be seen from the illus- 
tration. It is normally held so that the contact pin rests against 
the V-shaped external contact piece of the plug by the action 
of a spring, also sunk in a groove in the core. At first sight it 
is a little difficult to see why the field due to the solenoid 
should cause the upper part of the armature to be drawn in, and 
the contact opened until it is noticed that the iron of the core 
is interrupted by distance pieces of brass, or other non-magnetic 
material, so that poles are produced at these points, and the 
armature is attracted in the right direction. This action is re- 
markably ingenious, and owing to its simplicity and th» lightness 
of the moving parts, can be worked satisfactorily at high speeds. 
The plug is simply screwed in like an ordinary high.tension 
plug, and the only other apparatus required in addition to the 


magneto is a low-tension distributor of the usual type. Examples 
of practically all the types of Simms-Bosch magneto apparatus, 
both for high-tension and low-tension working, are shown on 
this stand, ranging from the smallest machine for motor bicycles 
to ignition outfits for large gas engines. We understand that 
this form of ignition is being fitted to some of the latest pattern 
Mercédès cars. 


As we have already pointed out, practically every 
ignition device is represented, so that it is impossible 
to notice here more than a few patterns of apparatus 
which may be pointed to as typical of good practice in 
any particular class, or are of interest owing to the 
novelty of their features. Among the low-tension 
magneto generators we noticed a machine fitted to the 
new 24-h.p. Albion car on one of the stands (No. 56) 
of the Lacre Motor Car Co., LTD., of Poland Street, 
W., near the centre of the main hall. 


The new Murray Albion Patent low-tension magneto, which is 
used on the 24 h.p. car, differs a good deal in its construction 
from the original form well known in connection with the 
16 h.p. Albion engine. In the latter apparatus, the flat magnets 
were attached to the flywheel, and were rotated in front as a 
fixed armature, whereas in the present form there are neither 
moving magnets nor moving windings. "The apparatus is some- 
what more compact than its predecessor, and is designed to run 
at engine speed, being coupled in a most accessible position in 
front of the engine. The only moving part is a light aluminium 
drum, to which are attached four sector-shaped laminated in- 
ductors. This rotates between the pole-pieces of a horse-shoe per- 
manent magnet, and also in front of what may be described as the 
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Fic. 5.——JaAmMes & Browne H1GuH-Tension DISTRIBUTOR. 


poles of the laminated core of the armature winding. A pair of 
these inductors are placed at each end of the revolving drum, each 
pair at right angles to each other, and opposite one end of the 
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armature core. A diagrammatic representation is given in 
Fig. 4, from which the manner in which the rotation of the 
inductors causes the flux of the field magnets to traverse the 
armature alternately ın opposite directions, may be seen. The 
chief features of the apparatus are its simplicity and the entire 
absence of moving contacts. 

The nuniber of varieties of construction of contact- 
makers and distributors, shown both separately and 
on cars, is very large, but in general no great features 
of novelty are shown. We may, however, select as 
an example of a new combined primary contact-maker 
and secondary distributor of what strikes us as sound 
engineering design, and of entirely British manufac- 
ture, that shown on the six-cylinder '* Vertex "" chassis 
made by Messrs. JAMES & Browne, Lrp., of West- 
eroft Works, Hammersmith, on Stand No. 81 in the 
main hall. A 

"The James & Browne six-cylinder distributor is shown in 
Fig. 6. 1t is arranged to work on a vertical spindle, and is 
mounted in a, most accessible position above the engine. The 
leading features are its greater solidity of construction than 
is often seen in this class of apparatus, and the simplicity of 
design. with the absence of unnecessary complication in the 
method of actuating the contacts. The primary contact maker 
is formed of a drum with hardened steel contacts, and red fibre 
insulating pieces dovetailing into end caps very much after the 
manner of a dynamo commutator. The contacts pressing on this 
are also of hardened steel, insulated with red fibre, as experi- 
ment has indicated that hardened steel gives better results than 
copper and carbon, when kept lubricated with oil. It should 
be specially pointed out that a separate contact is used for the 
earth connection instead of, as is often done, taking the current 
through the spindle, in which case the circuit is liable to be 
interrupted by a film of oil in the bearings. The secondary 
distributor itself is contained in an ebonite case. The revolving 
portion carries on its periphery a carbon radial brush pressed 
outwards by a light spring, which makes contact in turn with 
the blocks mounted in the surrounding case and connected to 
the leads to the sparking plugs. <A similar carbon brush in the 
centre makes contact with a brass cross-piece connected to the 
secondary terminals of the coil. These secondary contacts are 
very light, and produce very little friction, so that lubrication 
is unnecessary. "The case has a glass top, and the construction 
is such that the moving part can be easily lifted out complete 
for examination and cleaning. 

A large number of miscellaneous electrical acces- 
sories are shown on various stands, comprising, in 
addition to accumulators, both for ignition and light- 
ing, various kinds of lamps, speed indicators, and 
horns and apparatus for communicating with the 
driver; but here no special note of novelty is struck. 


* SMOKE NUISANCE” 


MEETING of the Royal Sanitary Institute was held on 

Thursday. at which the question of the law relating to 
“smoke nuisance” in London was discussed. The discussion was 
opened by Dr. Louis C. Parkes, Medical Officer of Health of the 
Metropolitan Borough of Chelsea, and Consulting Sanitary Ad- 
viser to H. M. Office of Works, who stated that in the metro- 
politan area the prevention of smoke was provided for in the 
Public Health (London) Act, 1891, sections 25 and 24. It 15 the 
duty of the metropolitan sanitary authorities (the city and 
borough councils) to enforce the provisions of those sections; 
and no information could be laid for the recovery of any fine 
under section. 23 except under the direction of à sanitary 
authority. This did not, however, apply to section 24, which 
defines as nuisances (v) any furnace which does not, as far as 
practicable, consume the smoke arising from the combustible 
used therein. and which is used in any manufacturing or trade 
process; and (4) any chimney (not being the chimney of a 
private dwelling-house) sending forth black smoke in such quan- 
titv as to be a nuisance. These were nuisances liable to be dealt 
with summarily under the Act. 

For practical purposes section 23 of the Act. and sub-section a 
of section 24 were dead letters in London owing to the contained 
provisoes, which rendered nugatory any proceedings against the 
owners of furnaces which did not consume the smoke arising 
therefrom, if it were proved to the satisfaction of the court 
that such furnaces were constructed to consume as far ах possible 
or as far as practicable all the smoke arising therefrom, and 
that such furnaces had been carefully attended to, and had, 
in fact, consumed, as far as possible, the smoke arising from 
them. In any proceedings, then, under section 23, or under 
section 24 a, the defendant was entitled to offer evidence as to 


the nature and use of the furnace or furnaces complained of, 
and it was quite apparent how difficult it became for the com- 


 plainant to offer rebutting evidence on these points which would 


override the evidence ot the maker or user. 

On the point as to whether the word "black," which qualifies 
the nature of the smoke, ought to be retained, he could see 
no good and sufficient, reason for its retention. Yellow smoke 
or brown smoke might be just as much a nuisance as black 
smoke. It was not a question of colour, but of volume, density. 
and contained carbon and hydrocarbon particles. 1n practice 
also the retention of the word "black," under modern conditions, 
was likely to lead to injustice. The baker, from whose single 
small furnace and 9-inch chimney black smoke escaped for five or 
ten minutes, would be liable to a fine, whilst the manufacturer 
with his 3-tt. chimney, or the electrical generating station with 
its multiple large furnaces and 10-ft. chimney would escape pro- 
secution, because the gases and smoke escaping into the atmo- 
sphere trom the latter, although enormously greater in volume 
than the baker's contribution, were not sufhciently concentrated 
at the chimney tops to have a black appearance. 

In the case of the Chelsea Borough Council т. Underground 
Electric Railways of London Co., Ltd., at the Westminster Police 
Court (ELECTRICAL ENGINEERING, Nov. 7th, p. 711, and Nov. 
14th, p. 770), the defendants called as a witness an expert who 
had made a special study of furnace smoke. He showed photo- 
graphs, charts, and tinted glass plates descriptive of the various 
shades of smoke, from absolute black, where all light was cut 
off, to the lighter degrees of smoke coloration. He expressed the 
opinion that the word “black” could only be applied to smoke 
from which 90 per cent. or more of the light had been cut off. 
This appeared to him (the speaker) to be a shade of smoke or 
such blackness as was practically never seen in London, and was 
probably quite exceptionally only to be observed in shetlield or 
other manufacturing cities. The learned magistrate did not say 
that he accepted the scientific witness's view; but, as one of the 
reasons for the dismissal of the summonses was that there was 
a failure to prove that the smoke was "black," it was evident 
that in all future proceedings for smoke nuisance under the 
existing law, it would be necessary to take detailed scientific 
observations of the smoke emitted, and to bring into court photo- 
graphs, charts, and tinted glasses, which would reproduce to the 
magistrate the exact conditions prevailing at the times of ob- 
servation. The preparation of the necessary evidence on these 
lines could only be safely entrusted to an expert who had made 
a special study of the subject, and it would be impossible to 
give immediate written intimations of the nuisance to the users 
of the furnaces as required by the Public Health (London) Act. 

In legal proceedings against the ordinary offender for a smoke 
nuisance under section 24, sub-section b, if the nuisance was 
proved, a conviction mvst follow, and the defendant was not 
entitled to urge in excuse that his furnaces were properly con- 
structed and used with all reasonable care and dilizence. Such 
evidence was irrelevant, and could be excluded. tn the «ase, 
however, of a railway or other company working under statutory 
powers, by and with the consent of Parliament, it had been 
held in the Divisional Court in the case of the Hammersmith 
Borough Council v. the Central London Railway (June 6th, 1901). 
that it was sufficient answer to a complaint, under section 24. 
sub-section b, if the company could show that it was carrving 
on the duties entrusted to it by Parliament in the best possible 
practicable manner. This decision, of course, placed the onus 
on the complainant to prove, by rebutting evidence, that the 
works were not carried on in the best possible practicable manner, 
either by reason of imperfect original construction, defective 
methods of working. or the use of improper fuel. 1t was very 
doubtful. indeed, if the original construction of the furnaces 
could be called in question in a summons under section 24, sub- 
section b. This appeared to be a matter that could only be dealt 
with by proceedings for an injunction in the High Court. In 
such cases section 24, sub-section b was deprived of its special 
virtue, and was placed on no better footing than sections 23 and 
24 (sub-section a), which had been found to be unworkable, and 
had in consequence become dead letters. It was very doubtful 
if Parliament contemplated in the grant of statutory powers to 
companies, that such undertakings should be expressly excluded 
from the operation of general Acts of Parliament dealing with 
publie health, and it wonld seem to be advisable in any future 
amendment of the Public Health Acts that a proviso should 
be inserted which will make it clear that undertakings authorised 
by Parliament are not in any way excluded from the operation 
of the general provisions of the statute. 

Mr. H. A. Des Моих said he wished to draw attention to a 
point which he regarded as of great importance. Although electric 
power and lighting companies worked under the Electric Lighting 
(Clauses) Act. 1899, section 81 of which provided, © Nothing in 
the special order shall exonerate the undertakers from any indict- 
ment, action, or other proceedings for nuisance being caused or 
permitted by them," vet the South Metropolitan Electric Power 
Supply Bill, which received the sanction of Parliament last 
year, contained a section enacting that the company and its 
works shall not be subject to this clause. He earnestly hoped 
that borough councils would direct attention to this ruse, for 
he was informed that it was being repeated in Bills for the 
ensuing session of Parliament. 
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REVIEWS OF BOOKS 


Electrical Traction. By Prof. Ernest Wilson and 
Francis Lydall. Vol. I., Direct Current. 475 pp. 
84 in. by 54 in. 270 illustrations. Vol. Il., 
Alternating Current. 328 pp. 84 in. by 54 in. 182 
каза (London: Edward Arnold.) 15s. 
each. | 


WHILST nominally a second edition of the work of 
Prof. Wilson’s, published in 1897, this is really a new 
and very modern book. Its fulness of technical detail 
and calculation make it a handbook to the general 
design and specification of electric traction systems, 
and thus a guide to the purchaser’s engineer; in some 
parts it is even sufficiently detailed for use in the manu- 
facturer's drawing office. 

The modesty of the authors' confession in the preface 
that they '' are fully conscious that the book is incom- 
plete in many respects, and that any practical engineer 
. . . . Will be able to point out gaps and possibly in- 
accuracies,” almost disarms criticism, and if we point 
out gaps, &c., in what follows, it is done with a full 
recognition of the value of the work as & whole. 

In the first volume an introductory chapter deals 
briefly with the history and statistics of electric trac- 
tion and the probabilities and arguments for its general 
extension to railways. Two final chapters deal with 
the first cost, and operating receipts and expenses of 
tramways, and an appendix gives sample Board of 
Trade regulations for both tramways and electric rail- 
ways, and an outline of promotion procedure. The 
plan of the descriptive chapters is to take items of 
the equipment, set out the performance require- 
ments, and after greater or less consideration of the 
general principles involved, describe typical examples 
of apparatus or construction from actual practice. 

For example, the chapter on the D.C. tramway 
motor considers the subject of motor design only so 
far as it is peculiar to traction work, and takes a par- 
ticular motor as an illustration. It sets out with the 
requirements of & car of certain weight, speed, and 
acceleration, deriving therefrom the necessary tractive 
force and maximum horse-power. Hardly enough em- 
phasis, however, is laid upon the necessity of taking 
into account the requirements of gradients and overall 
speeds, and the weakness of what is described as the 
“© usual course ” of deciding upon the motors arbitrarily. 
In a later chapter the authors say that ''there is a 
tendency at present to employ motors that are too 
big for the requirements of the case, as far as tem- 
perature rise alone is concerned.’’ The tendency noted 
is born of experience, and is the result of abandoning 
arbitrary choice in favour of a reasoned specification. 
The calculation of the time temperature curve is a 
most important and interesting part of this chapter, 
and is given in sufficient detail to be applicable to a 
service time-table over a given line. 

‘The succeeding chapter, devoted to tramway con- 
trollers, gives some valuable development and wiring 
diagrams, with details of the steps from series to 
parallel, brake and reversing connections, not usually 
accessible outside the manufacturer’s works. The 
** Siemens-Schuckert ’’ controller will be novel to most 
English engineers. The rest of the electrical equip- 
ment of a tramear is dealt with in one chapter, com- 
mencing with the calculation of the resistance steps 
required in a simple rheostatic control under the con- 
ditions of constant mean current per motor, constant 

‘aeceleration, and a properly timed movement of the 
controller lever. ` The warning might usefully be given 
'that on lines where lifting, as well as acceleration, has 
to be considered, the extreme corresponding current, 
and longer starting period, must be brought into the 


calculation, and a good deal of margin must also 
be added to the rheostat capacity for the driver's per- 
sonal equation. 

The chapter on rolling-stock is mainly occupied by 
descriptions of trucks, one or two of which are novel, 
and all modern. The car body specification included 
will be a useful reminder of the main items to engineers 
who are rarely well acquainted with the very specialised 
art of carriage building. Several pages are given to 
brakes, but the descriptions are somewhat general and 
unequal, with no consideration of braking requirements 
and possibilities as determined by route and speed 
conditions. 

There is & useful discussion of the correct sag to 
allow on trolley wires, taking due account of the effects 
of temperature changes and elasticity, summarised in 
two sets of curves showing the relations between the 
span, the sag, the constant of the catenary, and the 
variations of the latter with temperatures for the 
standard span of 120 feet, which, we believe, are new 
in the form set out, and will prove particularly useful 
to engineers engaged in overhead line construction. 
A word of warning that the strength and stiffness of 
the supporting structure is more frequently the limit- 
ing condition of the allowable stress on the wire than 
the elastic limit of the wire itself might advantageously 
be added. Another generally neglected point dealt with 
in a satisfactory way is the setting out of trolley 
wires on curves on the principle of following ‘‘ the 
curve of pursuit.'' 

There is a slip on page 147, where a certain feeder 
pillar is stated to provide for both positive and negative 
feeders, which only has the positive feeder looped into 
it in the usual way. | | 

The conduit system as used in London and Bourne- 
mouth is fully described, with special attention to such 
details as points. The description of the Siemens- 
Schuckert points, as used at Berlin, will be new to 
many readers. Several surface contact systems are 
described in considerable detail, including the modified 
Kingsland system, which is stated to have been adopted 
for the Benares tramways. 

The principles governing the design of feeder systems 
are set out in a schedule which calls for no criticism, 
except that it would be more correct to say that the limit 
of permissible drop is the minimum running speed of the 
cars, rather than the economical working of the motors. 
The Kelvin law of feeder economy is correctly applied, 
with examples of the different results derived from 
taking the value of the wasted energy at the average 
station costs. or at the “© extra units ” cost, i.e., taking 
the additional fuel, &c. We suggest that the capital 
charges per unit should be added in. either case, giving 
somewhat lower current density rates. The treatment 
of negative or track feeders is somewhat incomplete, 
the guiding principle in design of making the utmost 
use of the rail conductivity consistent with the observ- 
ance of the Board of Trade regulations not being suffi- 
ciently emphasised. The statement that a '' negative 
booster '' in which the field and armature are in series 
is wronglv connected (Fig. 144, p. 197) is itself in- 
correct. Provided that the '' critical resistance '' for 
the machine at its normal speed is below that of the 
circuit formed by the cable, rail, and machine windings, 
the method condemned is correct, and greatly superior 
to excitation from a positive feeder. "There is no diffi- 
cultv in fulfilling the condition cited. | 

The omission of cast-iron pipes from the available 
methods of laying feeders is probably due to a some- 
what widelv spread impression that such conduits are 
likelv to lead stray return currents into the cable 


sheathing, with consequent damage by electrolysis and 
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arcing. This is only true if the electrical bonding of 
the pipes is neglected; otherwise, the pipes form the 
best possible shield against stray current damage. 

The authors’ study of generating stations is confined 
to the most economical provision for meeting the pecu- 
liar variations of a tramway load, with special reference 
to the advantages of the Highfield and similar methods 
of using а battery to level the load on the generators. 
A statement on p. 216, that if ‘‘ the variation of load 
is not worse than about 20 per cent. above the mean, 
an automatic booster is an unnecessary complication,’’ 
would be improved by substituting ‘‘a battery’ for 
‘an automatic booster." Excepting for a description 
of the Board of Trade panel, the traction switchboard 
is dismissed with the remark that it only differs from 
that in other stations in a few respects. This will 
not be agreed to by engineers who have designed or 
operated switchboards for both lighting and traction 
stations. Among the important differences are the 
single-pole switching of feeders, the use of compound- 
wound generators and the necessary equalising con- 
nections, and the general use of circuit breakers on 
traction boards. 

The chapter on car sheds and repair shops is mainly 
descriptive of certain sheds with inventories of the 
tools and appliances provided. The construction re- 
commended by the authors involves excavating the 
whole area to a depth of several feet, and is rarely 
the most economical way of providing the pit space. 
A pit depth of 4 ft. 6 in. is hardly enough for easy 
and thorough examination of trucks and motors, and 
this work is at once so important and so easily shirked 
that it is worth while to reduce the inevitable irksome- 
ness to the utmost, by providing comfortable standing 
room below the axles. The subject of shed planning is 
of very great importance to the ecónomieal operation 
of a line. It is easy to spend an excessive amount 
of capital upon it, and equally easy to starve it of 
necessary accommodation. The best location, size, 
shape, &c., should be very carefully decided by a man 
of experience in working tramways. 

The value of traversers in large sheds is hardly 
sufficiently emphasised. They facilitate the sorting 
out of faulty cars to the repairing roads, prevent cars 
being blocked in by troubles in front of them, and in 
many cases increase the capacity of ап awkwardly 
shaped site. 

Storage battery traction and regenerative control have 
a chapter to themselves. The former might be dis- 
missed almost as shortly as the snakes of Ireland, in 
a famous example, but there are occasions when a 
knowledge of what can be done with batteries is useful, 
and the four pages given to this information are hardly 
wasted. The long experience of the Bristol Road line 
at Birmingham might have been usefully cited as a 
proof of the uncommercial possibilities of the system. 

The two methods of regenerative control named after 
Johnson-Lindell and Raworth respectively are described 
at length, and their advantages and disadvantages, as 
well as those of regenerative motors generally, as com- 
pared with the ordinary series motor. are pretty fairly 
stated. The last sentence in the chapter surely fails 
in logical completeness. 16 runs :—‘‘ There is certainly 
& tendeney at present to employ motors that are too 
big for the requirements of the case, as far as tempera- 
ture rise alone is concerned, for the sake of keeping 
down the maintenance cost. In this ease, the argu- 
ment that regenerative control would require an increase 
in the motor capacity falls to the ground." But, then, 
what about the maintenance costs? 

The chapter on the first cost of electric tramways 
includes schedules for permanent way and overhead 
work, and a detailed statement of the cost of construc- 
tion and equipment of the Glasgow tramways, which 
will be of value, as the authors remark, to those who 
know how to use them. Conduit and surface contact 


figures are also given in lump sums, which, however, 
will not be used for the foundation of estimates by 
prudent people. We note that the average yearly 
service of a car is given as 20,000 miles. Generally 
speaking, the management that does not get 30,000 
miles per annum per car in stock is not doing its duty, 
or is badly overstocked with cars. The London County 
Council, for example, gets about 38,000 miles per car, 
which is perhaps the maximum compatible with proper 
cleaning and maintenance. Tramways with a large 
seasonal variation in traffic will naturally have a smaller 
annual mileage per car in stock, and should get a 
correspondingly longer life out of their cars. There is 
room for a scientific study of tramway statistics in 
relation to the population, size, and character of 
different towns. The only attempts yet made in this 
direction, to our knowledge, are contained in one of 
the volumes of the Report of the London Trafhe Com- 
mission dealing with a few American, and several of 
the larger British, towns. The subject has a greater 
sociological importance than is generally recognised, but 
is too remote and complex to be tackled by the profes- 
sional tramway man inactive business. 

The electric railway section of the volume is mainly 
descriptive, and is especially good in its treatment of 
motors, control systems, and rolling-stock. The chapter 
on control systems is perhaps the best, and there are 
few traction engineers who will not find in it valuable 
additions to their knowledge. The detail given is at 
once full and clear. The chapter on railway track raises 
the question of the excessive rail wear experienced on 
the London Underground Railways, which, it is sug- 
gested, may be partly due to slipping of the driving 
wheels. The peculiar character of the wear does not 
support this suggestion, as most of it seems to be due 
to flange cutting. The standard positions for condue- 
tor rails on the best-known electrical railways are illus- 
trated, with a short statement of the conditions deter- 
mining their location. Questions of special work, and 
methods of support are also discussed and illustrated 
from recent practice, and as the chapter deals only 
with the special features consequent upon electrical 
working, it is neither redundant to the general scope 
of the work nor incomplete as to its own subject. 

The calculation of the energy consumption on electrie 
railwavs is a model of successful compression, as it 
deals with the methods of selecting the motor equip- 
ment for given services, and discusses the questions 
of locomotives versus motor-cars, and geared versus 
gearless motors, as well as giving an adequate outline. 
with examples, of the pre-caleulation of energy con- 
sumption. Train resistance is mainly dealt with bv 
adopting values from the most recent work, to which 
full reference is made. It seems almost churlish to 
point out omissions in such an excellent piece of work. 
but some reference to Armstrong’s investigations on 
the influence of length of trains upon the tractive resist- 
ance should have been made. The subject is important 
when the service contemplated involves short trains 
running at high speeds. 

A chapter devoted to feeder systems proceeds on 
the assumption that high pressure iransmission and 
converting substations are alone worth consideration. 
This is not quite a foregone conclusion, and some dis- 
cussion of the matter from first. principles was worth 
while. The omission is the more remarkable because 
under the heading of substations the suecess of the 
three-wire svstem of transmission on the Citv and South 
London Railway is mentioned, a suecess which euri- 
ously fulfils the wish expressed in the 1897 edition of 
the book (p. 181). “ that the English engineers will 
hold their own, by bringing to a suc cessful issue a large 
three-wire traction scheme.” As far as it goes, the 
chapter is satisfactory. and gives illustrations of the 
conductor rail sectionalising arrangements adopted to 
meet traffic requirements on some of the Metropolitan 
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railways, and of some high-tension feeder systems and 
` details. 

The question of motor generator versus rotary con- 
verter equipments is discussed somewhat summarily, 
and hardly gives sufficient weight to the operating and 
other advantages of motor generators, especially those 
of the Lacour type. The City and South London three- 
wire transmission is described very shortly, and although 
the high overall efficiency obtained is given, no general 
comparison with that of the three-phase and converter 
‘system is made, an omission the more remarkable in 
the face of the importance attached to the 2 or 24 
per cent. superior efficiency claimed for rotary con- 
verters over motor generators on a previous page, and 
the quotation from the first edition given above. We 
«annot acquit the authors of being somewhat affected 
with the following of American fashions in this matter, 
опе in which an authoritative discussion from first 
principles by unprejudiced persons is badly wanted. 
‘The economical limitations of the ‘‘ converter ” 
‘system are being realised, and a more generally ap- 
plicable solution of the railway electrification problem 
has to be found. It is, therefore, to be regretted that 
our authors have not used this opportunity to show 
the possibilities of pure continuous current methods. 

The second volume, on Alternating Current traction, 

contains a good deal more theory in proportion to de- 
Scriptive matter and practical application than the 
first. This cannot be complained of in the present state 
of the art. The clock diagram method is that prin- 
cipally adopted, but the circle diagram is also utilised, 
and no dithculty should be found in following the dis- 
cussions by anyone possessing a good elementary ac- 
quaintance with the methods. The deductions are 
«clearly enough set out to be understood by others, so 
that it is not only to the mathematically trained that 
the work is useful. 
. The first chapter deals with the polyphase motor, 
approaching it from the properties of the static trans- 
former, and taking into due account the departures 
from, e.g., sine wave distribution in space of the 
windings, so that all the important data of a prac- 
tical motor are represented in the results. From con- 
*ideration of the starting characteristics, the step to 
cascade connection is simple. The outlines of the cal- 
culations required for a polyphase traction motor pay 
due attention to the more diffieult problems of iron 
loss and leakage factors, in relation to which the authors 
<leplore the scarcity of information based upon the per- 
formance of actual motors. 

They apply the discussion to the design of a pair 
of motors suitable for use with cascade control, for 
which motoring and regenerating performance, data, 
and curves are given. The later Brown-Boveri method 
of changing the pole numbers, the 1904 Valtellina loco- 
motive motors of Ganz and the Siemens-Halske 
motors built for the Zossen high-speed tests, are also 
critically described in the chapter, which is altogether 
а concise summary of its subject, on both the theoretical 
and practical sides. 

The control of three-phase traction motors has not 
settled into standard apparatus, but it may be classi- 
fied into cascade and rheostatic, both of which are 
<lealt with at some length, and examples given from 
the best-known cases. It is interesting, in view of 
‘some criticisms, to see that the authors defend the 
practicability of cascade parallel control, and provide 
a diagram thereof, which looks simple enough, but 
suggests some switching problems in the design of 
the apparatus needed to carry it out. The question of 
metal versus liquid resistances is briefly discussed, and 
those used on the A.E.G. Zossen cars, and the 1904 
Valtellina locomotives are described in connection with 
the control and accessory equipments. The latest con- 
trol system is that of the Simplon tunnel locomotives, 
àn which the number of poles in each stator is halved 


to double the speed, the voltage per winding being at 

the same time increased by the change from delta con- 

nection with windings in series to star connection with 
windings in parallel. 

It is safe to say that the chapters on single-phase 
commutating motors will come in for the most atten- 
tion. In the theoretical treatment the authors go 
straight for the crux of the machine, the transformer 
voltage, and start by showing what this voltage and 
the short-circuit current due to it would be in a direct- 
current motor. This common-sense plan is not 
favoured by some of the most prolifie writers on the 
subject, and the practical man who has a long ex- 
perience of, say, tramway motors, will appreciate the 
difference, as well as the frankness of the authors 
when they say, e.g., that theory can provide very little 
assistance in setting a commercial limit to sparking. 
Specifications and performance curves are worked out 
for the series motor with and without commutation 
poles, and for the compensated repulsion motor, and 
a diseussion based on this work comparing the three 
types concentrates their characteristics. Chapters on 
control, equipment, overhead work, and costs of con- 
struction and working follow, on the general lines of 
the earlier volume, but with the difference that they 
are of necessity derived from samples, with no bulk 
behind them. 

The authors have to be thanked for & very well 
written, authoritative work, which, we may hope, will 
have to be revised for the third edition in a good deal 
less than ten years. H. M. 8. 

———— —ÁÉÜ  —— 

Essais des Machines a Courant Continu et Alternatif. 
By P. Bourguignon. 298 pp. 6 in. by 94 іп. 247 
illustrations. (Paris and Liége: Ch. Béranger.) 
19 f. 


Tue author is Chef de Travaux at the Ecole Supéri- 
eure d'Electricité, Paris. This school, under the 
direction of M. Paul Janet, has a high reputation with 
the French Government and on the Continent generally. 
Students who have taken a course at the Ecole Poly- 
technique or the Ecole Normale often finish their course 
of studies by one year at the Ecole Supérieure. The 
book has been written as the result of M. Bourguignon s 
leetures, and he has endeavoured to keep in view the 
actual carrying out of the tests in ordinary practice. 
He commences with a description of a test bed and 
permanent switchboard, and goes somewhat closely into 
the question of reostats and the specific resistance of 
metals and liquids. The characteristic curves of con- 
tinuous-current machines are explained with the help 
of very clear diagrams. The ећсіепсу of generators 
by the method of separation of losses and the measure- 
ment of armature resistance and temperature rise 
is briefly dealt with, though it is to be noticed that 
the author deals almost entirely with the use of the 
thermometer, and does not mention thermo-junctions 
at all. A long and fairly complete chapter is devoted 
to the different systems of brakes, the system due to 
Pasqualini being particularly interesting. A short 
chapter is devoted to methods of determining eftici- 
encies of machines by the input-output method. The 
Hopkinson method, which, by the bye, is not the 
original Hopkinson method, in which the auxiliary 
power was a steam engine and belt, is explained, as 
also the method due to M. Blondel. The simpler 
adaptation due to Prof. Kapp might with advantage 
have been included. Tests of series motors occupy 
a chapter, and a very interesting exposition of the 
separation of the losses, including the method due 
to Herr Dettmar, practically concludes the continuous- 
current portion of the work. "The author then described 
the oscillograph, and explains the analysis of curves. 
He divides up alternator and transformer tests into 
groups, and gives actual test figures of the ageing of 
transformer iron, Asynchronous motors and converters 
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are dealt with in a lucid and simple manner, and syn- 
chronous motors are studied with the aid of the Blondel 


diagram. The book closes with the American and: 


German standard regulations. The American rules 
are, however, not the latest, and no English rules at 
all are given. The book is well written, though pos- 
sibly somewhat academic in parts; the diagrams are 
clear, and the letterpress good; the actual scale of 
temperature used might, however, have been stated, 
and the nomenclature been more exact in one or two 
places. The book is well worth perusal by students 
and those engaged in actual everyday work of testing 
machinery, to whom it should -prove of considerable 
assistance. 


LONDON ELECTROBUS COMPANY 


‘HE first ordinary general meeting of the London Electrobus 

Company, Limited, was held at the Hotel Cecil, Strand, 
London, on Wednesday last week, Mr. Philip E. Beachcroft 
residing. 
Р The chaired said that the balance-sheet covered a period of 
fifteen months, and the delay in not calling the shareholders 
together earlier was mainly due to the criticisms which had 
been freely made regarding the company at its inception. The 
first thing the board did, after dealing with the many law- 
suits and various other matters which arose at that unfortunate 
time, was to get in sufficient capital to replace that which had 
been withdrawn. The actual shares issued at the present moment 
were about 46,000, and those had been mainly subscribed for by 
friends of the directors. In connection with the return of the 
126,000 shares which had been subscribed for by the public, he 
thought that the thanks of the shareholders were due to those 

ple who had criticised the company, because the directors had 
heen enabled in consequence to modify the terms of the pros- 
pectus. The patent question was eliminated altogether; £20,000 
was entirely eliminated from the capitai es not being payable 
by the company, no shares had been issued except for cash, and 
the 5,000 deferred shares were retained for future service. The 
directors had expended a considerable amount of capital in prov- 
ing that the 'bus could do what it professed to be able to do, 
and with the assistance of the Electric Construction Company 
they now had a complete garage. They had also spent a con- 
siderable sum of money in regard to alterations and the erec- 
tion of suitable premises, and particularly in providing accumu- 
lator galleries. Тһе company was now working with batteries each 
consisting of 44 two-volt cells of five hundred ampere hours' capa- 
city, and the mileage which those batteries could run, allowing 
for over 30 per cent. reserve, was equal to 36 miles. The accu- 
mulators which they were now running were those of 
the Tudor and Gould companies, and those companies 
were entirely satisfied with the contracts which they 
had entered into with the company. The results of their 
experience had gone to prove, that the accumulators, if properly 
handled, had a very good life. They could run each 'bus four 
journeys from Victoria to Liverpool Street and back, which 
was nearly 36 miles. This was a matter which had given im- 
mense satisfaction to the board, because it absolutely refuted the 
adverse criticisms which had been made in respect to the use of 
accumulators for heavy traffic. The directors had in their con- 
tracts provided for such accumulators as might be required up 
to 50 or even 100 omnibuses at 2d. per car mile. 

He pointed out that the depreciation in the electrobus was a 
great deal less than that of the petrol "bus, the machinery of 
the former being not nearly so complicated as that of the 
latter. At the inception of the company they were told that 
the actual cost of the accumulators alone would be over 10d. 
per car mile; in fact, some even went so far as to say that 
the electrobus could not be run at less than 1s. 6d. per car mile, 
but he was going to prove bv actual figures, and they would be 
counteraipned by Sir Douglas Fox, that the actual cost, includ- 
ing everything, was 94d. per car mile. Since July 15th up to 
the end of October they were running at the beginning only 
from four to five omnibuses, and during the four months they 
carried 227,000 passengers. They ran 20,416 miles and earned 
£1,172, or an average rate of 13°79d. per car mile. The average 
number of passengers per car mile was equal to 11°12, and the 
average payment bv each passenger was 1234. He would ask 
those who knew anything whatever about figures if they knew 
of any 'bus company which could give figures as satisfactory as 
that. From November 1st to November 12th, running with an 
additional 'bus. they had carried 43,000 passengers, or a total 
number of 270.000 passengers, and they had got an average rate 
for that period of twe've days of just under 15d. per car-mile 
run. Assuming that their expenses amounted to 10d. and the 
receipts averaged 15. 2¢ , that would be equivalent to 4d. per car 
mile, and running 80 buses that would give them a profit of 
about 240.000 a year. According to the figures in the prospectus, 
а 120 miles’ run should have brought in £6; but, as a matter of 
fact, for July and August the takings were £6 10s. 9d. per 


120 miles, for September they were £6 18s. 11°16d., for October 
they were £7 2s. 10d., and from November 1st to November llth 
they were £7 8s. 10d. per 120 miles. As to the estimated profit, 
if, for example, they allowed the cost to be 10d. per car mile, and 
allowing less than their average takings, say 1s. 2d. per car mile, 
that would give them a revenue of 4d. Sir Douglas Fox, in a 
report, put it that if they only accomplished 24,000 miles per 
annum, which was equivalent to 80 miles per day, working 
300 days in the year, and making allowances for depreciation, 
poner expenses, &c., they should make a net profit of £40,000. 
n order to arrive at that stage it was necessary that they 
should get additional capital. It was in the minds of the direc- 
tors that they should at once put themselves in a position to 
obtain 100 omnibuses, and, as an omnibus cost about £700, they 
required £70,000. 

efore concluding, Mr. Beachcroft testified to the kindness the 
company, had received from the authorities, and parti- 
cularly the lice authorities, from Sir Edward He 
downwards. e had had an interview with Sir Edward, 
and had taken him out in an electrobus during the time the 
company was under a shadow, and that gentleman expressed 
himself very pleased with it, and was anxious to do all he could 
to advance the undertaking. 

The report furnished by Sir Douglas Fox and Partner: to the 
board was as follows :—'' From the report and figures which are 
sent herewith, and which contain full details cf the whole of 
our trials and the examination of the electrobus and the garage 
equipment, you will see that, estimating on 100 electrobuses, the 
working costs are 94d. per car mile. This figure we have arrived 
at after making very careful calculations and allowing liberally 
for maintenance, renewals, ansi depreciation. The same con- 
siderations that point to a iuw cost for maintenance and renewals 
also lead to the conclusion trat an electrobus should, without 
difficulty, be maintained ın fairly continuous commission. We 
can see no analogy betwecn the numerous and complicated work. 
ing parts of the petro! omnibus, operating under adverse circum- 
stances and subject to frequent ill usage, and the comparatively 
few substantial and simple parte of the electrobus equipment. 
We, therefore, consider it is safe to estimate an annual mileage 
of 24,000 miles, equivalent tq 80 miles per day for 300 days 
per year. When working in competition with other forms of 
passenger transportation, the .carning power of any vehicle is 
measured (given the required density of traffic) mainly by its 
popularity with the travelling public. We found that the electro- 

us attained practicálly the same average speed as the mechanic- 
ally-propelled vehicle, and accelerated smoothly and quickly from 
standstill to full speed. The freedom from smell, vibration, 
jerking action, and driving noise—the invariable characteristics 
of petrol omnibuses—are features which seem certain to recom- 
mend the electrobus as much to the public as to property owners 
and the authorities.” 

In the course of a short discussion, a shareholder expressed 
the opinion that no formal issue of fresh capital should be at- 
tempted at the present time, unless arrangements were made 
with some financial house to assure the success of the issue; . 
and further that those shareholders who had stood the heat 
and burden of the day should have a preferential right to sub- 
scribe for shares on terms equivalent to those which might be 
given to a financial house for underwriting the capital. 

From the chairman's reply. it was inferred that no definite 
arrangements had been made yet with regard to the issue of 
capital, but that nobody would have any preferential right over 
the shareholders. The report and accounts were then adopted. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS,—Messrs. G. Straus & Co., Ltd., have issued а 
catalogue of the various forms of the Weinert Arc Lamp, for © 
which they are agents in this country. The patterns dealt 
with comprise flame lamps for continuous and alternating cur- 
rents, ordinary open lamps of the shunt and differential types, 
lamps for indirect lighting, and enclosed lamps for long burning. 
A full line of accessories is also included, together with some : 
special lamps for projectors and photographic purposes. 


FANS.—Messrs. Plutte, Scheele, & Co. have issued a catalogue 
of ‘‘Vita’’ air propellers and steel-cased fans both for belt. 
driving and combined with semi-enclosed motors. The propeller 
fans range in size from 12 inches to 60 inches diameter, and the 
steel-cased fans are listed up to a capacity of 735,400 cubic feet 
of air per minute against 4 in. of water pressure, which output 
requires a 668 h.p. motor running at 500 r.p.m. All these 
articles are of British manufacture. 


LOW-TENSION SWITCHGEAR.—The Union Electric Co., 
Ltd., have sent us an advance copy of a new list dealing with 
low-tension switchgear which they are issuing. ‘The apparatus. 
described includes main switches for medium and heavy currents 
for low-tension circuits, arranged both for placing in front and 
behind the switchboard panel. Attention should be directed to 
a type of switch which is fitted with magnetic blow-out, as well 
as auxiliary sparking tips, enabling the switch to be opened 
under full load and full pressure without any damage to the 
working contacts. These switches are arranged for coupling 
together as single, double, or triple pole. | 
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THE DIELECTRIC STRENGTH OF INSULATING MATERIALS AND- 
THE GRADING OF CABLES 


ТЕ. ALEXANDER RUSSELL read an important Paper 
dealing theoretically with this subject at the Institution of 
Electrical Engineers last Thursday. In an introductory para- 
` graph he pointed to the saving of copper effected by using very 
high pressures, which, he said, has directed the attention of 
manufacturers to the construction of cables which will withstand 
pressures of 100 kilovolts and upwards. He also referred to 
“Mr. O'Gorman's Paper (Journal of the Institution of Electrical 
Engineers, Vol. xxx., p. 608, March, 1901), in which valuable 
suggestions were made for the scientific grading of cables and a 
useful table was given of the values obtained by various experi- 
menters for the physical data of many of the ordinary insulating 
materials used in practice. He pointed out, however, that some 
of the numbers given must be taken only as rough 
first approximations, as the temperature of the material, the 
shape of the testing electrodes, &c., are not stated. Mr. Jona’s 
: Papers on this were also cited : one read before the International 
Congress at St. Louis in 1904, which is reprinted in the second 
volume of its Transactions, and another communicated to the 
Italian Electrotechnical Association (Vol. VI., p. 3, and Vol. 
XI., p. 47). In the latter, valuable data on the dielectric 
strengths of oils, &c., and of liquid air are given. Specimens 
of Mr. Jona's "graded" cables working at 25 kilovolts were 
shown by Messrs. Pirelli & Co., at the Paris Exhibition in 1900. 
' Last year, at the Milan Exhibition, his cables were shown work- 
"ing at 75 kilovolts. | 

After explaining the term stress on a dielectric by applying 
the conception of Faraday's tubes of force, and defining dielectric 
"strength as the maximum value of electric stress that & material 
«an stand without breaking down, Mr. Russell continued :— 

It is not safe to conclude that a disruptive discharge ensues 
*he moment the maximum electric stress at any point of the 
dielectric between the two electrodes attains the breaking-down 
value for that dielectric. The breaking down of a portion of the 
dielectric may relieve the electric stress on the remainder. A 
disruptive discharge ensues only when the breaking down of 
part of the material leads to the electric stress on the remaining 
part being greater than it can withstand. 

The easiest way of finding the dielectric strength of insulating 
materials is by finding the disruptive voltage between two equal 
"spherical electrodes embedded in the material. The author has 
shown (Philosophical Magazine (6), Vol. II., p. 258, 1906), 
that, if the sphere be at a less distance apart than twice the 
diameter of either, a disruptive discharge will ensue the moment 
*he maximum electric stress between the spheres equals the 
dielectric strength of the material. 

Let a be the radius of each sphere and let z be the minimum 
distance between them. Let us first suppose that one sphere 
is at the potential V, and that the other is at zero potential. 
In this case the maximum electric stress, Rmax, between them 
is given by— 

К,.х. = (V,/x)f, , í 
where the values of f, can be found from Table II. A proof 
of this formula is given in the author's Paper cited above. In 
the important practical case when V,=—V,=V/2, where V, is 
the potential of the second sphere, we have— 


Rmax. = (V/x)f, 
where f can be found from Table I. 


In general, if V, and V, be the potentials of the two spherical 
electrodes, we have— 


Вы. = (V1 - Vo)/2} f, 9(V aae) Cf, - f), 


where f and f, are functions of z/a, the values of which can be: 


found from Tables I. and II. 

Hence by this formula we can calculate the dielectric strength 
of the material from the potentials of the electrodes at the 
anstant of the disruptive discharge. 


Table I.—Values of f. 


xja: f- х/а. Í. 
0:0 1:000 2 1:770 
0:1 1:034 3 2:214 
0:2 1:068 4 2:677 
0:3 1:102 8 3:151 
0:4 1:137 6 3:632 
0:5 1:173 7 4:117 
0:6 1:208 8 4:604 
0:7 x 1:245 4 9 5:095 
0:8 1:283 10 5:586 
0:9 1:321 100 : 50:51 
1:0 1:359 1,000 500:5 
1:5 1:559 10,000 9,000:5 


Table 11.— Values of f, 


xja. Л. х/а. Л» 
0-0 1:000 9 2-339 
01 1:034 8 3-259 
0:2 1:068 4 4-901 
0:3 1:106 5 5:167 
04 1:150 6 6:143 
0:5 1:199 7 7:195 
0:6 1:253 8 8:111 
07 1:318 9 9:100 
0:8 1:578 10 10-091 
0:9 1:446 100 100-0 
1:0 1:517 1,000 1,000 

1:5 1:909 10,000 10,000 


From the observations made by J. Algermissen and recorded 
in Dr. Zenneck's German book on electromagnetic oscillations 
and wireless telegraphy, published: in 1905 (p. 1011), and from 
many other experimental results obtained with both alternating 
and direct pressures, the author concludes that the dielectric 
strength of air under normal conditions is about 5'8 kilovolts per 
millimetre. 'The practical constancy of the dielectric strength 
of air under ordinary atmospheric conditions is recognised in the 
Standardisation Rules (1907) of the American Institute of Elec- 
trical Engineers. For instance, in $ 243, when discussing the 
value of the spark-gap of safety-valve, it is stated that “а given 
setting of the spark-gap is a measure of one definite voltage, and, 
as its operation depends upon the maximum value of the 
voltage wave, it is independent of wave-form, and is a limit on 
the maximum stress to which the insulation is subjected. The 
spark-gap is not conveniently adapted for comparatively low 
voltages." In Appendix D of the American Rules, a table of 
the sparking distances in air between ''opposed sharp needle- 
points’’ for sine-shaped voltage waves is given. It is stated, 
for example, that when they are 7'5 cm. apart the disruptive 
pressure is 45 kilovolts. It is interesting to notice that if we 
have two spherical electrodes, each 2 cm. in diameter, and if the 
distance between their centres be 7°5 cm., so that the minimum 
distance between the spheres is 5'5 cm., the disruptive voltage 
is 44 kilovolts, which is practically the same as that between 
two needle-points 7:5 cm. apart. As brush discharges from the 
needle-points occur at pressures much less than the disruptive 
voltage, it will be seen that the ionised air round the points at 
the instant of the disruptive discharge is probably roughly 
spherical in shape and 1 cm. in radius. 

When the electrodes are very close together, it has to be 
remembered that if the surfaces were magnified sufficiently they 
would be seen to be rough, and the dielectric surrounding the 
microscopic projections would probably be ionised. Hence in 
determining dielectric strengths it is necessary to have the 
electrodes at appreciable distances apart, and therefore high 
voltages must be used. It is not safe to calculate dielectric 
strengths from the observed disruptive voltages when the elec- 
trodes are less than a millimetre apart. When a maximum 
inaccuracy of more than 1 per cent. is not permissible, they should 
be at least half a centimetre apart. Moreover, in the case of 
impulsive rushes of electricity, or with alternating pressures at 
exceedingly high frequencies, the disruptive voltages seem to 
be independent of the shape of the.electrodes. 

The dielectric strength of a gas may be deduced from experi- 
ments on the sparking voltages between spherical electrodes. 
The containing vessel for the gas should be large with the 
spherical electrodes near the centre. The diameter of the 
supporting rods should be small compared with the diameter of 
the electrodes, and care should be taken that no conducting 
materials or insulating materials having dielectric coefficients 
different from the gas are in the immediate vicinity of the 
electrodes, otherwise the formule will not apply. It is usually 
best to earth the middle point of the secondary coil of the 
transformer, or the middle point of the batteries used, so as to 
make the potentiale of the electrodes equal and opposite at the 
instant of discharge. | 

If E/2 and —E/2 be the potentials of the electrodes, at the 
instant of discharge, when direct voltages are used, we have— 

Rmax. = (E/x)f, 

where Rma. is the dielectric strength of the gas, x the minimum 
distance between the electrodes, and f a number which can be 
obtained from Table I. 'The nearest points on the electrodes 
should not be closer than about half a centimetre, and their 
diameter should be about 5 cm. With air at atmospheric pres- 
sure a voltage: slightly less than 20 kilovolts would be required 
when х was 0°5 cm. 
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When alternating pressures are used it is absolutely necessary 


to'know. the ratio of the maximum voltage E. to the effective . 


voltage V. Let this ratio, which is sometimes called the ampli- 


tude factor, be denoted by k, then our formula is— 
Rmax. = (ЕЁ V/xM. 

Steinmetz’s method [Transactions of American Institute of 
Electrica] Engineers, Vol. XV., p. 281 (1898)] of putting the 
electrodes into nitrate of mercury and rubbing them with a 
clean cloth before and during the experiments 1s to be com- 
mended. This is especially necessary when the electrodes are 
only a small distance apart. m 

The pressure, temperature, and humidity of the gas must te 
given. | 

J. N. Collie and W. Ramsay (Proceedings of the Royal 
Society, Vol. LIX., p. 257, 1896), give interesting comparative 
values of the sparking potentials for various gases contained in 


glass tubes. 


Sparking. 
Gas. Distances in mm. 
Oxygen  .. T is ww. 25 
Air oes eee "P "T 33 
Hydrogen ... bes —— 99 
Argon is T" wet e. 455 
Helium greater than 250 


In measuring the dielectric strength of liquids, the liquid to 
be tested is generally placed in a vertical glass cylinder about 
2 in. in diameter. Spherical electrodes about half an inch in 
diameter are immersed in the liquid, and the distance between 
them is varied by means of a micrometer screw. The formule 
for deducing the dielectric strength from the disruptive voltage 
are the same as for a gas. The electrodes should not be less 
than 0°3 of a centimetre apart, and at this distance 40 or 50 
kilovolts will be required to break down good insulating oils. 
In some cases when moisture is present much smaller voltages 
suffice. In order to find the true dielectric strength of an oil, 
it is necessary to dry it thoroughly before the test. This can 
be done by letting hot air bubble up through it. It is inadvisable, 
however, to heat the oil above 100° C. as considerable dis- 
coloration often results and its physical state alters. It has 
been pointed out by R. B. Treat [Electrical World, of New 
York, Vol. XLIX., p. 441 (1907)], that when oils are dried in 
this way perfectly consistent results can be obtained. 

As a numerical example, let us suppose that the disruptive 
voltage for an oil between 1 cm. spherical electrodes, 0°3 of a 
centimetre apart, is 28 kilovolts, V, being equal to — V,, and 
the amplitude factor being 1:5. By Table I. we get— 

Rmax. = (1'5 x 28/0°3) x 1:2] 
= 168 kilovolts per centimetre. 


DIELECTRIC STRENGTHS OF SOLIDS. 


Dielectric Strength of lsotropic Solids.—If the spherical elec- 
trodes can be entirely embedded in the insulating material then 
we can proceed as for liquids and gases, the same formula being 
employed. : 

The method frequently adopted of putting thin sheets of the 
insulating material between metal electrodes in air is of doubtful 
value. As the voltage is increased the air surrounding the 
electrodes is broken down long before the disruptive voltage is 
reached. The insulating material heats excessively, and the 
maximum electric stress to which it is subjected cannot be cal- 
culated as the temperature is rarely uniform throughout, and the 
resistivity of the medium and the dielectric coefficient vary 
with the temperature. Results obtained by neglecting the varia- 
tions of the electric stress due to temperature are useful only 
when all the conditions of the experiment are mentioned. 

Dielectric Strength of Lolotropic Solids.—When the insulating 
material is wolotropic the calculation of the electric stresses is 
very difficult. They vary with the dielectric coefficients and 
the resistivities of the various constituents, and, as we have just 
mentioned, these quantities vary rapidly with the temperature. 
Accurate measurements of the mean dielectric strength are there- 
fore in many cases almost impossible. 

It is the opinion of many of the engineers connected with 
manufacturing companies that the testing pressures sometimes 
specified by consulting engineers are too high, and that the 
times for which they are to be applied are too long. Most 
insulating materials are composed of organic matters, and are 
therefore not quite isotropic, and so the effect of applying an 
excessive pressure to a cable or a piece of electrical apparatus 
for a considerable time is often to carbonise part of the dielectric. 
This permanently weakens it mechanically, and may shorten its 
life considerably. Mr. J. F. Watson, of Callender's Cable 
Company, has informed me that he has often noticed when 
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- E. Jona has also noticed similar phenomena. 
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repairing extra high pressure cables that a partial destructiom 
of the wall of insulation has occurred at places quite remote 
from the fault. This has probably been caused in some instances. 
by “extravagant testing pressures applied for excessive periods. 
C. E. Skinner 
[Insulation Testing : Apparatus and Methods." National Elec- 
tric Light Association (June, 1905)] states that ''long-continued 
tests are liable to produce incipient burning at points within 
the insulation," and so he considers them very inadvisable for 
dynamos, &c. 


CONCENTRIC CABLES. 


Stresses in a Concentric Cable having an Isotropic Dielectric. 
—Let the outer radius of the inner conductor be a and the- 
inner radius of the outer conductor be b. Then the electric 
stress R at a point in the dielectric distant z from the axis is: 
given by— 

R= V/{x loge (5/a)], 
where V is the P.D. between the inner and outer conductors. 
(“ Alternating Currents,” but A. Ruseell, Vol. I., p. 95). The 
value of R is independent of the absolute potentials of the two 
conductors, and it obviously has its maximum Rmax, when r-a. 
Hence— 


Rmax. = V/{a loge (b/a)]. 
If V and b remain constant— 


d V 
5 К. = fa loge (bya) "a - loge (5/а)!. 
Hence if a be less than b/e, where « is the base of Naperian: 
logarithms, Rmax. will diminish as a increases. In this case 
we see that the breaking down of the dielectric round the inner 
core actually diminishes the maximum stress to which the dielec- 
tric is subjected. It is only when the radius of the charred 
dielectric gets greater than b/e that a disruptive discharge 
ensues. 

Jona, in his Paper to the St. Louis Congress, describes am 
experiment on the disruptive voltages of two single-core cables 
of very different diameters, but each wound with the same- 
thickness (1:4 cm.) of paper insulation. The core of one con- 
sisted of a thin wire 01 cm. in diameter, while the other was. 
a copper cylinder 2'9 cm. in diameter. The former broke down 
at 40 kilovolts, and the latter at from 75 to 80 kilovolts. The 
former also got exceedingly hot after being subjected to 50) 
kilovolts for an hour, whilst the latter was still cold aiter 
50 kilovolta had been applied for the same time. If we calculate 
the maximum electric stress on the dielectric surrounding the- 
thin wire, on the assumption that no part of it is broken downe 
before the disruptive discharge ensues, we get— 


R - ю — 
max: 7 0:05 loge (145/005) 
= 238 kilovolts per centimetre. 
Similarly, the experimental results with the thick cabe make 
Rinax, lie between 76:5 and 81:6 kilovolts per centimetre. This. 
experiment is quoted by Jona to show that the ordinary formula 
cannot be applied when b/a is large. 
1f, however, we assume that the disruptive discharge does 
not occur until the outer radius of the charred dielectric becomes 
equal to b/e, the experiment on the thin wire gives us— 


40 x 2-718 
е 
E 1:45 


= 75 kilovolts per centimetre, nearly, 


which, being in substantial agreement with the results given by 
the test on the thick cable, is a striking confirmation of the- 
theory outlined above. , 

Suitable Dimensions for а Concentric Main.—Let vs suppose 
that the maximum working voltage V, the density of the current 
in the inner conductor and the maximum permissible stress to- 
which the dielectric may be subjected, are fixed. Let us first 
suppose that the inner cylindrical conductor is solid, and that 
its radius is a. If, then, V/d be the maximum permissible 
stress, we have— i 


V M 
aloge (b/a) d’ 
and thus— 
b=a «1а, 
Hence also— 
db — en(1 — d 
da а, 


If, therefore, a be greater than d, 41, / а is positive, and there- 
fore b increases as a increases, but if a be less than d, 6 dimin- 
ishes as a increases. In the latter case it would obviously be 
advantageous to make the inner conductor hollow, its sectiom 
remaining constant, so as to increase the value of a and 
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diminish the value of b. The quantity of armouring and insu- 
lating material used would be diminished by this procedure. 
We conclude, therefore, that if a solid inner conductor of the 
required cross-section would have a radius less than d, the inner 
conductor should be made hollow and its outer radius should not 
be less than d. In some cases it would be advantageous to make 
the inner conductor of aluminium. 

Although the inner radius of the outer conductor begins to 
increase when a gets greater than d, the following reasoning shows 
that the quantity of the dielectric required diminishes until a gets 
greater than 1:25 d. Using the same notation, the area of the 
cross-section of the dielectric of the cable is т (b?—a?), and we 
have to find the value of a that makes a? (e?^d/a - ]) a minimum. 
Differentiating with respect to a and equating to zero, we get— 

e? da  a[(a — d). 
Let a=nd, then— 
2/n = log, n – loge (n — 1). 

By trial we find that п=1`2544... satisfies this equation, and 
hence, when n has this value, the quantity of insulating material 
required is a minimum. In this case a=1'254d, Ь=2` 1844, and 
0 —222a. As the saving of insulating material effected by in- 
creasing a from d to 1:25 d is only about 3 per cent. it is of 
little importance compared with the increased cost of the 
armouring. 

We conclude, therefore, that high-pressure concentric cables, 
having isotropic dielectrics, for use at a maximum voltage V 
snoula be constructed so that b=ae¢/a, where V/d is the maxi- 
mum permissible working stress to which the dielectric may 
be subjected, and a should never be made less than d. 

Effect of the Temperature Gradient on the Electric Streas.— 
When a concentric main is carrying a current, the temperature 
of the dielectric is not uniform owing to the heat generated in 
the inner conductor. If the dielectric is isotropic, the tempera- 
ture at any point aíter the flow of heat has become steady can 
be readily written down, if we assume that the thermal con- 
ductivity & of the dielectric remains approximately constant over 
the range of working temperatures. 

If 9 be the temperature of all points at a distance 7 from the 
axis of the main, we have, since the heat entering per second an 
elementary cylinder of the dielectric, coaxial with the main, 
must equal the heat leaving it— 

4 ,d0N _ 
| S (2er) 20; 
neglecting (ће Нож of heat near the ends parallel to the length. 
' Hence— | 

de А 

dr т 
We have, therefore— 


0=0,+ А log (b/r), 


where Ө, is the temperature of the outer conductor, the inner 
radius of which is 6. 

Let us suppose that the inner conductor, supposed of copper, 
is solid and of radius a and that t is the current density in it. 
Then if c be the resistivity of the copper in ohms, we have— 


-42x ак (а = (maĉi)? е 
adr /r—a та- 


? 


where А is a constant. 


and thus— 

А = a?" [(84 К). 
Hence— | 

6 = 0, + (a*i?0/8:4 К) loge (b/r), 
and— 


0, — 6, = (42120 /8-4 k) loge (b/a), 


where 0, is the temperature of the surface of the inner con- 
ductor. 

We have assumed above that the thermal conductivity k of the 
dielectric does not vary appreciably with the temperatures likely 
to occur in practice. C. H. Lees (7'ransactions of the Royal 
Society, p. 433, vol. 2044, 1905) has proved that this assumption 
is permissible for paratlin wax, glycerine, and various other 
insulating materials. 'lhere appears to be a slight tendency, 
however, towards lower conductivity as the temperature in- 
creases. G. F. C. Searle (Proceedings of the Cambridge Philo- 
aophical Society, xiv., 2, p. 189, 1907) has devised an exceed- 
ingly simple method of determining the thermal conductivity of 
indiarubber, the value of which he finds to equal 0°0004 nearly. 

To illustrate the values of 0,—60, likely to occur in practice, let 
us suppose that 0 —1:619 cm., and а=1 ст. Let us also suppose 
that the current density i is 150 amperes per sq. cm., that g= 
1:8x10-*, and that & 20:0006. The author has no trustworthy 
data with reference to the conductivities of the dielectrics used 
in actual cables, and so he takes the value of k for parattin wax, 
which has been found accurately by Lees. Substituting in the 
formula, we get— 


в, - 6, = (150? 1:8 х 10 "s 
И 8:4 x 0:0006 
= 4°C, nearly. 

It is easy to see from the formula for 6,—6, that for a given 
value of b and for a given current density, the difference of 
temperature between the inner and outer conductors is a maxi- 
mum when 


i 


a = bj „e= b[1:619 = 0°6065Ь, 
which is the case we considered. We see, therefore, that the 
difference of temperature between the inner and outer con- 
ductors is probably not greater than 10 deg. in the most un- 
favourable circumstances. 

It is known that the dielectric coefficient and the electric 
resistivity of an insulating material vary rapidly with the 
temperature. Jona mentions a case where a rise of temperature 
of 20° C. made the insulation resistance of a paper-insulated 
cable fall to one-thirtieth of its original value, and even more 
striking instances could be given. The question of the variation 
of the dielectric coefficients of dry paper and of solid cellulose 
has been investigated very thoroughly by Mr. A. Campbell 
(Proceedings of the Royal Society, A, vol. Ixxviii., p. 196, 1906). 
The following table for oven-dried cellulose is taken from his 
paper :— 


Temperature, Dielectric Resistivity 
Centigrade. coefficient. 105 megohm-cm. 

20 6-1 — 

25 — 1,600 
30 6'8 900 
40 7:0 330 
E0 7:2 125 
60 T3 40 
65 — 20 
70 7:5 — 


Let us suppose that a steady pressure E is applied across the 


inner and outer conductors of a concentric main having an 


isotropic dielectric. The momentary stresses set up initially are 
the same as if the resistivity were infinite. Now imagine that 
the dielectric is split up into an infinite number of concentric 


cylindrical tubes, the material of each tube being at the same 
temperature. ince these tubes form condensers in series be- 
tween the conductors, the quantity of electricity per unit length 
in each condenser will be the same, and thus— 


A gii dv z constant, 


4таг 
where A is the value of the dielectric coefficient at a distance r 
from the axis and v is the potential at the same distance. 
Hence— 


_dv _ А 
ár ar’ 
where A is a constant. Now A diminishes as the temperature 


diminishes, it therefore diminishes as r increases. We see, 
therefore, that the effect of A varying with the temperature is to 
make the electric stress on the dielectric more uniform. 

It we assume that A varies with temperature according to the 
lirear law, we may write— 

A= Agi] + a(6 — 61 
= Aoil + Blog. (b/r)t, 
where В =аа??о/8°:4 4k. It readily follows that the electric stress 
is a minimum where— 
y bed us D)B 


In practice, D is very small compared with unity, and hence 
the electric stress diminishes as we pass from the inner to the 
outer conductor. 

Let us now suppose that the direct pressure E has been applied 
sufficiently long to make the electric stresses and the leakage 
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currents assume their steady values. In this case by Ohm's 


law— . 
( (и } =соззап&, 
x 


where p is the resistivity in ohms of the dielectric. 
Hence— 


r dv А 
| р dr 
or— | 
dv pA' 
de oF? 


where A’ is a constant. 

Now p increases as the temperature diminishes and therefore 
as r increases. The variation of p, therefore, due to a slight 
temperature gradient in the dielectric tends again to make the 
‘stress more uniform. But if there be a drop of 10° C. between 
the inner and outer conductors, the electric stresses on the outer 
layers of the dielectric when the cable is loaded may be much 
greater than on the inner layers. | 

It will be seen that the effect of the temperature gradient is 
to turn the isotropic dielectric into a composite dielectric, and 
hence it may show the phenomenon of residual charge. 

Concentric Main with Composite Dielectric. —To simplify the 
formula, let us suppose that the dielectric consists of two layers 
of different isotropic insulating materials at the same tempera- 
ture throughout. Let p,, A, be the resistivity in ohms and the 
dielectric coefficient of the inner layer next the inner conductor, 
and let p,, A, be the corresponding quantities for the outer layer. 
Let r be the radius of the cylindrical boundary B between the 
two wrappings (see Fig. 1). Then if R,, R, be the resistances 
per unit length to the flow of leakage electric currents across 
them, and K,, K, be the capacities in farads per unit length of 
the cylindrical tubes formed by the wrappings, we have 
‚ (‘“‘ Alternating Currents,” by A. Russell, vol. ii., р. 458) :— 

R, = Bt loge ? ; R, = f2 loge 7 ; 
= Ay | 1 . = Àg 1 
i 2 loge (b/r) i 9 x 10!! ? * 2 loge (т/а) x 9 x 10!" 

Now the leakage current i, across an isotropic dielectric is in 
phase with the P.D. applied at its boundaries, and the capacity 
current 4, is 90° in advance of this P.D. If v, v, and v” 
denote the instantaneous values of the potential of the outer 
conductor, the boundary between the two media, and the inner 
conductor respectively, we have 


1 = t "m v ; | i = v Pa v" ; 
* R 5 R4 
" d , А T » d n 


where i,, ?, denote the leakage currents, and ї, i; the capacity 


currents in the media between A and B, and between B and C 
respectively. We also have 

бенц 
‘since the sum of the leakage and capacity (displacement) cur- 
rents in each medium must equal the total current flowing across 
the dielectric. 

Let V,, V, denote the effective values of v'—v and ofv—c", 
and let ¢, and ¢, denote respectively the phase-difference 
between V, and V,, and the effective value of i. Then if f be 
the frequency, and w=2rf, we have 


tàn фу - eK, R, — /Аур,/(18 x 1011), (A) 
tan$,—«K,R,—fA,o,(18x103).) © " " 


If, therefore, A,p,=A,p,, V, and V, are in phase with one 
another, and thus— 


and— 


V=V,+V,, 
where V is the effective value of the applied P.D. In general, 
however, A,p, is not equal to A,p,, and therefore V,-- V, must 
be greater than V. ^ 
Now by reciprocating the well.known formula (''Alternating 
Currents,” by A. Russell, vol. 1., p. 166) :— — 
A, _ Ry? + Т.0472 
A. {R +R +L + Layo?!’ 
for the currents in a divided circuit, we get— 
V WR + Ki? i^ 
V В + 1/R,72- (Ky Ка 12 
the formula for the voltages across leaky condensers in series. 
By differentiating this expression with respect to œw it is easy 
to see that V, increases with w when A,p, is greater than A,p,. 
In this case the electric stresses in the medium next the outer 
conductor increase as the frequency increases, and the stresses in 


5 | (1), 


the inner medium diminish. If А,р, were less than A,p, the 
converse effects would take place. | 
We see from (1) that, when A,p, is greater than A,p,, V,/V 


has its minimum value when w is zero, that is, with steady 


pressures, and its maximum value when œ is infinite, that is, 
with an alternating voltage of very high frequency. 

Numerical Example.—Let us assume that the radius of the 
inner conductor is 1 cm. (a=1), the radius of the boundary 
15 cm. (7=1:5), and the inner radius of the outer conductor 
2:25 cm. (0 :=2:25). Let us also assume that for the outer jute 
wrapping, р, =10'°, A,=2, and that for the vulcanised rubber 
inner wrapping, p,=10'*, А,=4. If the direct voltage applied 


‘to the conductors be 30,000, then, putting w=0 in (1), we find 


that— 
V,=0 and V,=30,000 very approximately. 
Thus practically all the electric stress comes on the rubber. 

Let us now suppose that an alternating pressure of very high 
frequency is applied between the conductors. In this case, 
putting о equal to infinity in (1), we get— 

ү, _ As loge (b/r) _ 2 
V — Ajlog. (r/a) + Ag loge (b/r) 3' 
and thus V, is 20,000 volts and V, is 10,000. Hence, as the 
frequency increases from O to infinity, V, increases from O to 
20,000, and V diminishes from 30,000 to 10,000 volts. 
From (A) we see that— 


tan ф, =10//9; and tan ф,=2 х10°//9. 


Hence, at the frequencies used in practice, the error made by 
assuming that $, and ¢, are both 90° is small. It readily 
follows from (1) and (A) that— 


V, _ R,cos¢, 


Va Ry, cos gy,’ 
and thus, if f be greater than 9, V,/V, would be equal to 2 very 
approximately. | 

In practice, therefore, we see that in the case considered the 
maximum pressure across the outer layer with alternating pres- 
sures may be very much larger than when a direct pressure is 
applied between the conductors, the value of which equals the 
maximum value of the alternating pressure between the con- 
ductors. On the other hand, the electric stresses on the inner 
dielectric may be much less with the alternating pressures. 


Tue ELECTRIC STRESSES wirH Direct AND ALTERNATING 
PRESSURES. 


The preceding example illustrates that the electric stresses to 
which the insulating materials may be subjected with direct and 
alternating pressures are sometimes quite different. Whether 
the cables break down sooner with direct or alternating pressures 
depends on the relative values of the dielectric strengths of the 
materials which are subjected to the greatest stresses in the 
two cases. Unless we know the physical constants and the 
dimensions of the various wrappings, it is impossible to say 
whether the cable will break down more readily with direct or 
with alternating pressures of the same maximum value. 

In the general case, if— 

PA, SPA E PAE ..., 
the stresses with direct pressure will be the same as with 
alternating of the same maximum value. Even, however, if this 
relation between the coefficients were approximately true at the 
start, it would soon cease to be true owing to the heating of 
the dielectric. Hence the electric stresses: will, in the majority 
of cases, be different with direct and alternating pressures. 

At the moment of switching on the direct pressure the distri- 
bution of the electric stresses depends on the dielectric co- 
efficients of the wrappings, but after a few seconds the distribu- 
tion depends on the resistivities. 

With alternating pressures, as the author has previously 
pointed out, the mere fact that the pressures across the various 
lavers are out of phase with one another may unduly increase 


.the pressure across a particular layer. It is to be noticed also 


that at the moment of switching on, if the cable is charged, an 
excessive stress may be thrown on the dielectric. For this 
reason, especially when testing cables, care should be taken to 
discharge them before closing the switch. 


THE GRADING OF CABLES. 


Let us first consider the grading of cables for use on alternat- 
ing-current circuits. As early as 1898, Jona had constructed 
single-core cables, the insulation wrappings of which were 
arranged so that those nearer the core had greater dielectric 
coefficients than those more remote. The layers next the core 
were generally of rubber, and round them were wound layers 
of paper or jute having smaller dielectric coefficients. The more 
costly rubber insulation was thus concentrated where its high 
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dielectric coefficient partially relieved the excessive electric 
stress, and its great dielectri¢’ strength enabled it to withstand 
easily this diminished stress. The value generally accepted for 
the dielectric strength of pure vulcanised para is 15-20 effective 
alternating kilovolts per millimetre, or 20-30 direct kilovolts per 
millimetre. 

According to Jona, the value of the dielectric coefficient A of 
pure vulcanised rubber is 3. We can increase the value of A 
without appreciably weakening the dielectric strength by 
*‘loading " it with certain materials. The following data, taken 
from Jona’s paper, illustrate that А can easily be varied through- 
out wide limits— 


58 per cent. para, 26 per cent talc, 14 per cent. oxide A 
of zinc, 2 per cent. sulphur - 4-42 
64 per cent. para, 16 per cent. talc, 8 per ‘cent. sulphur, 
8 per cent. minium, 4 per cent. oxide of zinc.. 
55 per cent. para, 222 ape cent. tale, 2220. рег cent. 
|... sulphur m 61. 


‘I am indebted to Mr. Jonà ford а DEC of one of his pended 
cables. This cable was tested with a pressuré of 150 kilovolts 
at the Milan Exhibition without being appreciably affected by 
the test. The pressure was measured by the ingenious high- 
tension electrostatic voltmeter devised by Mr. Jona, which seems 
most useful for measuring these high pressures. In the sample 
of the Jona graded cable which I have received, the conductor 
consists of nineteen strands of copper wire, the diameter of each 
of which is 33 mm. The cross-section of the copper is there- 
fore 162 sq. mm. Round this, for reasons explained later, is a 
close-fitting lead tube, the outer diameter of which is 18 mm. 
The insulation is built up as follows :— 

Thickness in mm. А. 

Rubber ... (haa жю. LI whee ie “OL 

~ Rubber dee. ы 23 е 47 

Rubber SM dec 45 i "de 
Impreg. paper.  ... 52 uu 4 


First layer. 

Second layer. 
Third layer. 
Fourth layer. 


The total thickness of the insulation is therefore 145 mm. 
(6/a=2'61), and the cable is lead-covered. 

If R, К’, R^, and К” be the maximum electric stresses on 
the four layers when the applied . pressure is 150 kilovolts, we 
find by the formule given in Appendix. A, R=124, R’=132, 
R’=123, R'"-974 kilovolts per centimetre. If a dielectric of 
homogeneous substance had been used, the maximum electric 
stress would have been 174 kilovolts. Hence the grading has 
reduced the maximum electric stress by abows 2€ per cent. If 
air had been the dielectric, a disruptive discharge would have 
ensued at 25 kilovolts. 

Mervyn O'Gorman has shown that to get uniform electric stress 
we must have at all points in the dielectric Ат = constant, where 
A is the dielectric coefficient and т the distance of the point 
from the axis of the cable. He suggests that by suitably 
*'loading"' paper insulation an approximation to this ideal cable 
might be constructed. 

In Appendix: A, the formule for the grading of direct-current 
cables are given. When applying direct voltage suddenly to a 
cable, it has to be remembered that the value of the stresses 
initialy may be quite different from their value after the steady 
state is reached. In a cable, the dielectric of which consists of 
different insulating wrappings, the relative values of the voltages 
between each of these wrappings will initially be inversely as 
the capacities of the condensers formed by the inner and outer 
layers of these wrappings, but when the steady state is reached 
these ratios are as the resistances offered by the wrappings to 
& radial flow across them, and hence the stresses may be quite 
different in the two cases. It is, therefore, advisable to о apply the 
direct pressure to a cable gradually. 


Tue BnirisH STANDARD RADIAL THICKNESSES FOR JUTE OR PAPER 
DIELECTRICS. 


The nominal area of the cross-sections of the conductors and 
the radial thicknesses (b—a) of the dielectric for concentric 
cables given in the following table are taken from a report issued 
by the Engineering Standards Committee (E.S.C.) in August, 1904 


(p. 8) :— 


660 volts. 11,000 volts. 
—————M———— M 
S. a. b-a. R,. b-a. Rn. 
Sq. in. In. In. K.V.per mm. In. K.V.permm. 
0:025 0:089 0:08 0:64 0:35 4:3 
0:050 0:126 0:08 0:59 0:35 37 
0:075 0:155 0:08 0:57 0:35 3:3 
0:100 0:178 0:09 0:50 0-36 3:1 
0:195 0:199 0:09 0:49 036 * 30 
0:150 0:219 0:09 0:49 0:36 2:9 
0:200 0:253 0:09 0:48 0:36 2-7 
0:250 0:282 0:10 0:43 0:37 2:6 


In the above table S represents the cross-sectional area, a the 
radius of the cylindrical conductor whose cross-sectional area is 
S, L—a the thickness of the dielectric given by the E.S.C., and 
Rn 2 the maximum working electric stress when the amplitude 
factor of the applied alternating pressure is „/2, 

It will be seen that the electric stresses on the dielectric are 
very different in the high-pressure cable from what they are in 
the low-pressure cable, and the dielectrics in cables of different 
sizes are subjected to appreciably different stresses. 

In the first five of the high-pressure cables the dielectric sur- 
rounding the high-pressure conductor will begin to be broken 
down before the disruptive discharge takes place, because in these 
cables the ratio of b/a is greater than «(2718). The specified 
thicknesses, therefore, are not economical. Take, for instance, 
the main in which the nominal cross-sectional area of the con- 
ductor is 0:025 sq. in. With a solid cylindrical conductor a 
equals 0'089 in., and b is, therefore, equal to 0:35-- 0:089 — 0:439 in. 
Thus b/a—-492. If we make the inner conductor hollow and 
a=v 142 in., b=0°3865 in., we get the same maximum stress on 
the dielectric, but its thickness has been reduced by 33 per ceni, 
and the outer radius by 12 per cent. As the armouring, &c., 
would also be substantially reduced, the cable would be less 
costly. If we merely kept b= 0:439 in., but increased а to 
0:1616, so that b/a=e nearly, then the carrying capacity of 
the cable would be nearly quadrupled, the thickness of the di- 
electric diminished 20 per cent., and the maximum electric stress 
would have been reduced to 3'8 kilovolts per millimetre. 

The fact that the dielectrics of cables are not quite isotropic 
is sometimes advanced as a 1eason for making the radius of the 
inner .conductor smaller than the value indicated by theory. 
This practice, however, is founded on a misapprehension, as 
the effect of diminishing the radius is to increase the electric 
stress, and there is no reason why dielectrics of heterogeneous 
substance should be subjected to greater stresses than those of 
homogeneous substance. The want of isotropy may possibly be 
a reason for increasing the diameter of the inner conductor, the 
thickness of the insulating covering remaining the same. 

In order to simplify the formule for the electric stress, we 
have assumed that the inner conductor is a smooth cylinder. In 
practice the inner conductor is nearly always stranded, and it 
is necessary, therefore, to consider the effect of the stranding. 
Owing to the greater curvature of the surface of the strands, 
we can see, from first. principles, that the effect will be to 
increase the maximum stress. Jona found experimentally that 
the brush discharges from solid wires and stranded or braided 
wires having the same external size begin at practically the same 
voltages. Hence we may infer that the stranding of the conduc- 
tor does not much affect the dielectric strength of the cable. It 
is important, however, to be able to calculate the stress exactly, 
and this can be done by means of a formula due to Professor 
Levi-Civita (quoted by Jona). The formula is given in terms 
of Gauss's hypergeo-metric series, but Jona has computed these 
series for useful values of the variables, so that approximate 
solutions can be readily obtained. ‘The results show that the 
effect of the stranding is generally to increase the maximum 
stress on the inner dielectric by about 20 per cent. It is worth 
while, therefore, to prevent this increase in the stress on the 
inner wrapping by making the surface of the conductor smooth. 
This can be done by covering, as Jona does, the inner conductor 
with a thin lead tube. For extra high-pressure cables the gain 
in the strength is well worth the slight increase in the созі of 
the cable. 

CONCLUSIONS. 


(1) When part of the dielectric under stress breaks down, a 
disruptive discharge ensues only when the effect of this partial 
breakdown is to increase the electric stress on the remaining 
portion. 

(2) The dielectric strength of air under given conditions can 
be found accurately by finding the disruptive voltages between 
spherical electrodes ах distances greater than 0'5 of a centimetre 
apart. Under normal conditions it is about 5'8 kilovolts per 
millimetre. 

(3) The dielectric strength of other gases can be found in a 
similar way experimentally by the help of the tables given in 
$ 5. Helium has an extraordinarily high dielectric strength. 

(4) The dielectric strength of oils can be found by noticing the 
disruptive voltages between spherical electrodes immersed in 
them, provided that the distance apart is greater than 0'3 of a 
centimetre. An excellent way of drying oils is by letting heated 
air bubble through them. 

(5) In finding the dielectric strength of solids it is advisable, 
when possible, to embed the spherical electrodes in the material 
under test. 

(6) High-pressure concentric cables, having an isotropic dielec- 
tric, for a maximum working pressure V should be constructed so 
that — 


e 


b=aeda; 
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where V/d 1s the maximum permissible working stress to which 
the dielectric may be subjected, b is the inner radius of the 
outer conductor, and a is the outer radius of the inner conductor. 
The smallest permissible value of a is d. When the core is 
stranded it should be encased in a thin lead tube. | 

(7) The effect of the temperature gradient in the dielectric of 
a concentric main, when working, is often to make the electric 
stress between the two conductors more uniform. Јопа'в experi- 
ments indicate that the dielectric strengths of paper insulated 
cables do not vary much when the range of temperature does not 
exceed 60° C. They are probably slightly less at the high tem- 
peratures. C. E. Skinner's experiments on glass, treated cloth, 
mica, &c., show that the dielectric strengths of many insulating 
materials in the solid form diminish as the temperature rises. 

(8) With a composite dielectric subjected to alternating pres- 
sures, the P.D.'s across the layers are usually out of phase 
with one another. It is only in a limited number of cases, how- 
ever, that the increase of the stress due to this cause has to 
be considered, as the leakage currents aro usually negligibly 
small in comparison with the capacity currents. 

(9) The effect of alternating and direct pressures in producing 
stresses in the dielectric are sometimes quite different. 

(10) High-pressure cables for alternating- or direct-current cir- 
cuits should be graded so as to make the maximum electric stress 
on the dielectric as small as possible, and stranded conductors 
should be encased in thin lead tubes. 


APPENDIX A. 


FORMUL® FOR THE GRADING OF SINGLE-CORE CABLES. 


‚1. For Alternating Preasures.—We shall first make the supposi- 
tion that all the insulating wrappings used have the same dielectric 
strength, and that the maximum and minimum stresses to which 
they are subjected, when working, are to be the same for them all. 
We shall also зирак that the leakage current across the dielectric 
cau be neglected in comparison with the capacity current. Let us 
suppose that there are a insulating wrappiugs the inner radii of 
which are a, ry, rg, ... ra, respectively, where a is the outer radius 
of the lead tube encasing the inner core and let b equal the inner 
radius of the lead sheath. Since the ratio of the maximum to the 


minimum electric stress is to be the same in all the wrappings we 
must have : 


We see, therefore, that the radii should be in geometrical progres- 
sion, the common ratio being (^/a)) ", The бү йу of the layers 
also form a geometrical pod liaving the same ratio (bja)! ”. 
Let V, Vo, ... Vati the potentials of points at distances a, 
тз, ... b from the axis of the cable. Then since the layers form 
n condensers in series the potential difference across a layer will be 
E proportional to the capacity of the layer, and thus we 
ave: - 
КЕ У, - V, = V-V _ = = Va- Vaazı 
(17А) loge (ro/a) (1А) loge(ryr,) ° (1/An) loge (bjra)' 
Hence, since the Р.Т), ‘в are all in phase, each of these ratios equals 
VIERA n) loge (m41/"m)}, where V is the voltage applied between 
the core and the sheath. 
f R, denote the maximum electric stress on the mth layer, we 


have— 
Vin = Vin +1 
Tm loge (мат lm) 
= (V/s? m)/S(1/Am) loge agi finde 


Now, since the maximum stress on every layer is to be the same, 
we must arrange во that — 


Ra = 


^а = А75 =... = Anf n ; 


An — 1 И, t 1а 
EE "S a | 
Hence Ау, Aa, ... An, are the terms of a geometrical progression 
whose common ratio is (/a)!", 


— If Ros, denote the maximum electric stress in the graded cable, 
we have— 


‘Therefore— 
Ар Ay 
X5 E — ee 


R V Wes 
шах. о. ы 1/n. 
f + i T es) log (b/a) 


V bla — 1 
= = | н roe yz, log (b/a). 
n ! (hjar — 1t 
where Rina. Stands for V/a log (b/a) the maximum stress in a cable 


of the given dimensions with an isotropic dielectric. If R min. 


denote the minimum electric stress in the dielectric of the graded 
cable, we have—- 


= К^шлх. 


Кайы = Eus (a/b)in, 


In the ideal cable n wonld be infinite, and thus the stress would be 
the same at all points, and would equal V ;(5 - a). 


The capacity of a single-core cable, with isotropic dielectric, per 
unit length equals А / | 21од‚ (b/a)}. The capacity of the graded 
cable equals A, n (b/a)!" — 1} / (Ь/@ — 1)2 loge (b/a;. When n is 
infinite this equals A,a/12(b – a). It A be the dielectric coefficient of 
the cable with the isotropic dielectric, and Amax. be the dielectric 
coefficient of the inner coating of a graded cable having п layers, the 
capacities of the cables will be equal if— 

| Лыах. = A(b/a — 1)/ni(b/a)!" – M. 

If the value of A max. be less than this, the capacity of the graded 
cable will be the smaller. For example, if there are 4 layers and 
bja equals 3, we find that the capacities are equal when Ama. —1:58A. 
In this case the minimum value of A in the graded cable is 0:69 A. 

To illustrate how the value of the maximum electric stress 
diminishes as the number of wrappings is increased we shall work 
out a few numerical examples. 


(i). Two Wrappings (x = 2)— 


bla ic^ dub nuuc. hax. ues fien 2 3 4 5 
Ryax./Rinin, graded dielectric ... 1:414 1792 2 2:936 
"max. /lU in, isotropic dielectric 2 3 4 5 

KIR E uuu eve See wader, ues O B28 0:732 0:667 0:618 
Per cent. increase of the per- 

missible voltage due to grading 21 37 50 62 

(ii). Three Wrappings (1 = 3)— 
bja Р ЕА 2 8 4 5 
Rinax /Rmiu. graded dielectric ... 1:260 1:442 1:587 1:710 
R’max./R'miu, isotropic dielectric 2 3 4 5 
Кш R maxes. Oe “at ча sus O0 180 0:663 0:587 0:532 
Per cent. increase of the per- 

missible voltage due to grading 28 51 70 > 88 

(iii), Four Wrappings (x = 4)— 
bja up. don. е Sus ru 2 3 4 5 
Ruoax./Rmiv. graded dielectric ... 1:189 1:316 1:414 1:495 
R'uax/B ii. isotropic dielectric 2 8 4 5 

mas R Mies, ori. чай Abe 0:756 0:632 0:552 0:495 
Per cent. increase of the per- 

missible voltage due to grading 32 98 81 102 

(iv). Ideal Uniformly Graded Cable (x = infinity)— 
b/a Sie’ nee “AGEs "ши: wea. AEE. rne A 3 4 5 
На Ronie ме. Озше Bret uw. 00698 0:549 0:462 0:402 
Per cent. increase of the per- 


missible voltage due to grading 44 82 116 149 


We have assumed above that the dielectric strengths of all the 
insulating wrappings are the same. If, however, the dielectric 
strengths are known accurately and are not all the same, another 
solution may be preferable. If R,, be the safe working stress for 
the mth layer, we have— 


Rin = (V/A m) (1А) loge (7'm+t/Tm)- 
Since it is advisable to make the ratio R /R,, the same for all 
layers, the ratio 744,/ra will be constant, and as before r,, r4...r4, 


will be the n — 1 geometrical means between а and b. 
The above equation shows that we must have— * 


Aja B, = Ara Ro =... = Agr Rne 


Since а, r4...r, are in an ascending order of magnitude, A,R,, Ao Res 
...A,R, must be in a descending order. We see, therefore, that it 
is necessary to put the wrapping whose constants are (A, R), over 
the wrapping whose constants аге (A', К’), if A R be greater than 
A' R', even although A' may be less than A. 

When, however, the main object we have in view is to make, at all 
costs, the factor of safety of the cable as high as possible, it is, in 
general, advisable to put the insulating material having the 
greatest dielectric strength in contaet with the core, and if possible 
grade the dielectric by using outer layers having smaller dielectric 
coefiicients. 

2. With Direct. Preasures.—Let the leakage current flowing 
across the dielectric be C, then, using the same notation as before, 
we have— 


У-У, " Va- V; n У, - Nast Е 
(pi/2x) loge (n/a) ~ (руж) loge (ra/r) ^ T (pa 2m) loge (birn) 
and therefore— 


C= 


C= V/3 (Pin/27) loge (Та+1/7т)- 
Also for the mth layer— 
dv 
m= dr 
= Pm С 
Утга 
== (p. V [rm y/3 Pm loge Wal) j^ 
For reasons stated above, we choose the radii of the boundaries 
between the wrappings so that they are the п - 1 geometric means 
between a and b. Hence, if the factor of safety is to be the same 
for all the layers, we must have— 


rapa = constant. 


Т 
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Jf the dielectric strengths are all equal, this simplifies to— 


Tm’ р„ = constant. 


These results can be discussed in the same way as the corresponding 
results for alternating pressures in (А. 1). As the resistivities of the 
materials used for the dielectric vary rapidly with the temperature, 
the electric stresses on the various materials at different tempera- 
tures will have to be considered 


. DISCUSSION. . 


Dr. J. A. FLEMING said that while, in the case of cables, the 
dielectric was regarded chiefly as an obstacle to disruption or 
sparking, and the energy storage was rather a nuisance than 
otherwise, in the case of condensers the energy storage was of 
prime importance. It was an interesting fact in connection with 
dielectrics that the energy that could be stored was proportional 
to the volume of the dielectric. The capacity of an air con- 
denser consisting of two plates, one metre square, a centimetre 
apart, was about түзу microfarad. When it was charged to the 
breaking point (3'8 kilovolts per mm.) the energy storage would be 
0:64 joule, and that would be stored up in 10,000 cubic centimetres 
of air, at the rate of 64 joules, or 47 ft. lbs. per cubic metre 
of air. In a plate condenser with crown glass as dielectric, the 
dielectric constant would be 7 and the dielectric strength 200 
kilovolts per mm., and 125 joules could be stored in 10,000 cubic 
centimetres, or 12,500 joules, or 9,125 ít. lbs. per cubic metre 
of glass. With ebonite 14,100 joules, or 9,273 ft. lbs. can be 
stored per cubic metre of ebonite, and in the case of mica or 
micanite 90,000 joules, ог 65,000 ft. lbs. per cubic metre of mica. 
In a condenser with ebonite for the dielectric, to store up 1,000 
joules the dielectric would cost £70, irrespective of the plates; 
if of micanite, £15; if of glass, between £4 and £5, and if 
made ot air it would cost nothing, that is to say, if the 
condenser could be housed without paying any rent. As the 
dielectric strength of the air increased almost proportionately 
with the pressure, if the air is compressed to 14 atmospheres, or 
200 lb. per sq. in., it would have 15 times 3°8 as its dielectric 
strength, or something rot far from 50 to 60 kilovolts per mm. 
That was the dielectric strength of a very respectable oil, 
although it did not come up to the best class of oils. He 
thought electricians had not yet sufficiently exhausted the possi- 
bilities of compressed air as a dielectric, and he looked forward 
to the time when mains would be laid underground in steel 
tubes, under compressed air, as a means of transmitting power, 
when india-rubber had become exhausted or had not been 
sypthetised chemically. Prof. Fleming then referred to the 
tactor of safety in dielectrics. In the case of glass, he said it 
-was not sate to work it to more than one-third of its breaking 
strain. Another interesting question very briefly mentioned in 
the paper was the question of the effect of charging and dis- 
charging upon the dielectric strength, namely, the ageing. In 
the case of dielectrics there was a phenomenon somewhat 
analogous to the ageing of iron for transformers. He had had 
this ageing of dielectrics prominently brought to his notice in the 
case of certain kinds of glass as a dielectric used in condensers for 
high-frequency currents. It broke down after a certain ageing, 
a that matter would become very important in connection with 
cables. 
Mr. G. H. Nissetrr (British Insulated & Helsby Cables, Ltd.) 
said that he did not wish to cross swords with Mr. Russell 
as to his mathematics, but would summarise his attitude towards 
them by saying that he was a critic of Mr. Russell's premises, 
and a sceptic as to his conclusions. <A really wonderful mathe- 
matical structure had been built upon one little sentence in 
the Paper, which read as follows :—'' Dielectric Strength of 
feotropte Solids.—lf the spherical electrodes can be entirely 
embedded in the insulating material, then we can proceed as 
for liquids and gases, the same formule being employed." Ap- 
parently, however, no attempt had been made in the Paper to 
justity the assumption in this sentence, and personally he did 
not believe that the behaviour of gas or air, or even liquid, was 
at all comparable with that of a solid dielectric under similar 
circumstances. He was strongly of the opinion that no such 
ettect had been observed as a partial breakdown of a solid 
dielectric where a layer of air had been entirely absent. Mr. 
Russell had quoted Mr. Watson as having observed such an 
effect in high pressure cables. '* Of course," said Mr. Nisbett, 
amid laughter, ‘І have had very little experience with cable 
breakdowns, but anyhow I have never seen anything of the sort.” 
The effect in question, he continued, could readily be ex- 
plained by mechanical reasons. The cable was impregnated 
with wax insulation. which. on cooling, shrunk away from 
the conductor, and left a small air space between the conductor 
and the solid dielectric, or it might have been due to the 
bending of the cable, with the consequent dragging of the 
conductor from the dielectric. Here ‘he would like to sav 
that. in his opinion, it was very necessary to use a fluid 
dielectric for high-pressure work, not only to make sure the 
cable is initially completely filled with solid dielectric to the 
exclusion of air, but also that the cable. when bent, should 
not leave the dielectric. It should be remembered that by 
the mature of the case, the insulation must be of a yielding 
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character, and, consequently, once ће cable had been bent, the 
conductor inside it was never truly concentric with the sheathing, 
although it was approximately so. Dealing next with the ap- 
lication of high кы pressures for а long period, Mr. 
Nisbett said that a dielectric would break down with long- 
continued pressure, which it would readily stand for a few 
minutes. Taking the case of a cable which, it was predeter- 
mined, would break down at 20,000 volts in two hours, if the 
pressure were applied for 1j hours and then removed, and 
then reapplied after a short interval, that cable might break 
down in a quarter of an hour, although after 24 hours' rest 
it could be retested again at the full pressure for the whole 
two hours. Further, when a cable was overstressed, there 
was a remarkable drop in the insulation. from hundreds of 
megohms to hundreds of ohms shortly before the cable punc- 
tured, but if beíore this the pressure were removed, and the 
cable given a 24 hours' rest, the original insulation resistance 
would come back again. This seemed to prove that no damage 
occurred to a solid dielectric unless it was actually punctured. 
He desired atso to point out the need for applying to the cable 
a pressure in excess of that which would ек down а space 
of air equivalent to the thickness of the dielectric, otherwise 
the test pressure did not show the presence of any cracks, &c., 
in the insulation. With regard to the influence of the size of 
conductor, Mr. Russell had backed his conclusion by quoting Mr. 
Jona, whose experiment consisted of testing thin wire in cule 
case, and a copper cylinder in the other case. The small wire 
broke down at 14,000 volts; and the large cylinder at 80,000 
volts. But this could be readily explaimed for mechanical 
The small wire was only 0°04 in. diameter, and 
it was wound with half an inch of paper. But it was impos- 
sible to put on so much paper without breaking and cockling 
it, and so letting in air spaces. He believed this was the 
explanation of the breakdown. He personally had, since the 
Paper came out, made a number of experiments on this point, 
and the result pointed to exactly the opposite conclusions to 
that which Mr. Russell would have them believe. Some 7/16 
and 37/16 cable were insulated with the same quality, thickness, 
and number oí papers. Each were covered with thin copper 
foil, and as the mean of 10 tests, the 7/16 broke down at 55,000 
volts, and the 37/16 broke down at 37,700 volts. Mr. Nisbett 
next spoke on the question of grading, and suggested that 
Mr. O'Gorman's grading ideas were like many other purely 
mathematical deductions, they had the decimal point in the 
wrong place; in tbis case he thought that the decimal point 
was two places wrong. He had made a number of experi- 
ments, and had come to the conclusion that even if there 
was a fractional advantage theoretically, it was entirely out- 
weighed by practical considerations. He need only point to 
Mr. Jona's graded cables, particulars of which were given in 
the Paper. From this it would be seen that the cable was 
built up roughly of two-thirds rubber and one-third paper. 
The insulation of this would cost £700 per mile; ordinary 
ungraded insulation ot the same thickness would cost £130, and 
it would stand the same tests and without the necessity for 
designing a special voltmeter to make them. Further, this 
compound cable had a practical disadvantage in that its capa- 
city would be high, and its use would be dangerous to high- 
tension work. The dielectric hysteresis loss would also be big, 
so that there were three practical considerations as to why 
they should not Luild graded cables on Mr. Jona's lines. He 
would take this opportunity of saying a word in defence of 
the cable-maker. Very hard words had been said about him 
in that room. He would put the position this way: that the 
cable-maker, as things were at present situated, did not know the 
circumstances under which his cable was to work. He was 
not told anything as to how it was to be handled, nor the 
temperature. nor the shape of the voltage curve, and, last but 
not least, the E.M.F. In connection with this last point. his 
company supplied, some years ago, to one of the London lighting 
companies a 6,000 volt cable, and after it had been at work 
for some time, it was discovered that periodically, on the 
occurrence of a certain set of circumstances, 18,000 volts were 
momentarily run on that cable. The cable did not break down, 
but, had it done so, he was quite sure there would have been 
a claim for the repair of the damage. Therefore, while this 
want of knowledge existed on the part of engineers as to what 
they wanted the cable to do, he sugeested that they were 
wise in providing a very ample margin of ey The general 
success of British networks proved that they had acted very 
wisely in the past. He hoped Mr. Russell's Paper would not 
be a reason for engineers to spend unnecessary money with 
cable-makers by striving after some theoretical advantage of 
a microscopic nature when there was material already on the 
market which was commercially as good. 

Mr. W. Н. ParcuELL pointed out that all the credit for a 
graded cable did not belong to Mr. Jona, for Mr. O'Gorman 
had taken out patents six years ago. With regard to the 
use of these cables, when in the States a few years ago, the 
engineer-in-charge of the Niagara Falls station told him that 
they had had infinite troubles on their 20.000 volt cables in 
the station, but these had been entirely overcome by the use 
of graded cables. These had varnished cambric round the 
copper and paper outside. Subsequently. by the courtesy of 
the General Electric Co., of Schenectady, he had a sample, and 
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showed it to some English cable-makers, with the remark that 
'we were not absolutely free from trouble over here, even at 
lower pressures, but up to the present he had not heard anything 
‘of it commercially. 

Mr. M. O'GonMAN said he was grateful to Mr. Russell for 
"having reopened this subject. It was six years since the ques- 
‚боп was broached in England, and whereas in Italy, Pirelli, 
and in Germany the Siemens-Schuckert Co. had taken the 
matter up, and given it more than an academic interest, in 
‘this country nothing whatever had been done. In fact, they 
,were told in almost the same words as seven years ago that 
the best possible cable was made in this country. Turning to 
ihe Paper, he raised the question whether the strain was 
"proportional to the stress in the case of the dielectric of a cable. 
There was nothing to show that the force upon a small point, 
_charged to unit potential, bore any relation to the mechanical 
tearing asunder of the particles of the dielectric substance 
in which that point was situated. In air it was true that there 
"was a straight line law, applying for all distances, between 
.stress and potential gradient. In other substances, there was 
an indication that such might be the law, but there was no 
very clear proof of it, although the law of proportonauy 
was the basis of Mr. Russell’s Paper. Accepting the straight 
line law, however, as he thought must be done as the nearest 
approach to the facts, Mr. Whitehead and himself took the 
trouble to go straight through the whole of Mr. Russell's work, 
and worked out an absolutely independent proof. А. great 
тапу interesting points arose in connection with this, and, had 
‘time permitted, he would have liked to reproduce a diagram 
which he made іп 1901 showing how it was that а cable 
should be graded in proportion to its capacity for alternating 
‘current, and in proportion to its resistivity for direct current. 
There was another difficulty—not a scientific one—about the 
proportionality of stress and potential gradient, and this was 
‘the backbone of Mr. Nisbett's difficulty, viz., that the dielectrics 
which we have were, as a matter of fact, commercially too 
irregular for it to be worth while to try to reduce the thick- 
.ness of cable by 30 per cent. There was more than 30 per 
cent. of bad stuff—drops of water—in the dielectric, and until 
these were got rid of, it seemed that any immediate attempt 
at the grading of cables must be postponed. On the question 
of cost, it was wrong to compare the dielectric only; obviously, 
if there was a saving in diameter, the chief gain was in the 
lead sheathing, the iron pipes, the trenching, &c. He next 
offered an explanation of Мт. Nisbett's interesting experiment, 
which showed that when a cable broke down its insulation 
_fell very gradually at the time of breakdown, but that broken- 
down cable would recover, and after a lapse of time, would take 
the same length of time to break down again at the 
same voltage. The explanation was this. Materials of 
‘high capacity in an irregular field arrange themselves 
‘in the part of the field where the intensity is greatest. 
Water mae ned to be a material of enormously high specific 
‚ gravity. | there was any—and there was always some in 
the region of highest stress—a mere streak or film, this 
would stick out, and be another point of high intensity. On to 
that another little bit of water would put itself, and so there 
came about an insulation breakdown, and, moreover, the insula- 
‘tion resistance would fall; after a rest this minute quantity 
of water would remix itself with the dielectric. Moreover, if 
to a considerable extent they could localise the original place, 
he believed that it would be found that the second breakdown 
would also occur there. 

Mr. NisBETT suggested that if Mr. O'Gorman said oil, and 
not water, he would be a great deal nearer the mark. 

Mr. O'GonMaN replied that the same would apply to either 
dielectric, 

Mr. ALBERT CAMPBELL (National Physical Laboratory) spoke 
first on the question of nomenclature, and explained that Mr. 
Russell’s new term ‘‘dielectric coefficient’’ was the same as 
"specific inductive capacity," or, as it was sometimes called, 
** dielectric strain.” is opinion was that all three terms were 
objectionable, and ought to be changed: "Specific inductive 
capacity " was too clumsy, ''dielectric strain” was colourless, 
.and might mean several things, and so might ''dielectric coefti- 
cient." He suggested that Mr. Heaviside s clear nomenclature 
. should be adopted, which uses the word ‘‘ permittivity.” ^ Passing 
from this to the question of testing isotropic solids for dielectric 
strength, he said that Mr. Russell suggested the best way was 
to embed the two spherical electrodes in the solid. For testing 
sheets of material, another arrangement was necessary, and he 
suggested that two spherical electrodes should be used, one 
on either side of the sheet, and that the space left over be 
filled up with a dielectric of similar permittivity to what 
was being tested, and, if possible, of a somewhat higher di- 
electric strength. He also asked Mr. Russell to what relative 
extent, in treating given insulating materials, the stress was 
, modified by the resistivity of the materials; whether the 
dielectric constant effect was of more importance with the 
ordinary materials or the resistivity effect. 

Mr. J. Е. Watson (Callender’s Cable & Construction Co., 
Ltd.) said he had noticed the effect of partial breakdown 
mentioned in the Paper on several occasions, and on all kinds 
of different makes of cable. 

Mr. C. C. ParrnsoN (National Physical Laboratory) suggested 


. without enterprise, and without, perhaps, scientific 


another arrangement of electrodes for measuring the dielectric 
strength of solids. 
Mr. C. P. Sparks (Vice-President of the Institution, and 


` Engineer-in-Chief of the County of London Electric Supply Co.,, 


who was in the chair, said that a great practical dithculty in 


.the grading of cables was that it involved using insulating 


materials having different chemical properties. As a user oí 
cables, he considered that a life of 25 to 30 years should be the 
lowest limit, and he had no wish to use cables that were made 
up of more than one kind of insulating material. He had 
some figures for rubber and paper cables which appeared to 
strengthen one part of Mr. Russell’s paper with regard to the 
difficulties due to the use of cable of small diameter. Some 
17 miles of small concentric rubber cable with a cros: 
section of 0'075 sq. in. (0°36 dia. conductor), and a dielectric 
wall of 0'09 in. had been in use for the last 11 years at 


.2,000 volts 50 frequency, and 32 faults had developed. This 


had led to the abandonment of that icular size of cabie 
and the taking out of the bulk of the 17 miles. The next size 
was 0°15 sq. m., diameter 0'5 in., dielectric wall, 0'11, length 
22 miles. During the past 10 years there had been three 
faults. There was a very small difference between the dielectric 
wall, yet although there was a greater length of cable, there 
had been less than one-tenth the number of faults.. There 
two cables were made by the same firm, and the insulation 
was of the same general character of rubber. Another cable 
made by the same firm, also rubber, was 0°15 sq. in. cross 
section, diameter 0'5 in., dielectric 0°14 in., length 49 miles, 
working at 6,000 volts for six years, and 2,000 volts for the 
previous four years. That cable had developed no faults 
at all. Turning to paper cables, with 200 miles of 2,000 volt 
cables he had no data of failures to put forward at all, although 
there had been faults occasionally at joints. He could say from 
an experience of 10 to 11 years that the factors of safety 


. adopted by engineers in England, assisted by the cable-makers, 


were sufficiently high to prevent faults developing on this par 
ticular cable. He was not a cable-maker, but he did feel 
considerable sympathy with them. "They were held up as peonle 
now ledge. 
But he was sure from his dealings with them that they spent 
a great deal of time and a large amount of money on threshing 
out the question of improving the building of cables. He did 
not wish the feeling to be prevalent that England was fallinz 
behind in this matter. We had always been the leaders, and 
he believed we were the leaders of the cable industry to-dav. 
Mr. E. Jona, in a written communication, desires to know 
whether the opinion expressed that the sparking distance wa: 
dependent on the maximum voltage, and thus interdependen: 
on the wave-form, had been arrived at by conclusive experimen:: 
or was merely theoretical, as in the absence of experimental 
poa he would much hesitate to accept it. He next refers to 
r. Russell's theory that in a cable in which a is too small and 
less than b, the dielectric begins to char near the copper, and 
that the discharge takes place only so long as the radius of the 
charred djelectric is less than b, in support of which Mr. опа» 
own experiments 'had been cited. This, says Mr. Jona, is a 
skilful hypothesis to which he had alluded in the past, but 
he did not know if it perfectly answered to the truth. If so, on 
measuring the capacity of the cable before and after the hizb- 


tension test, one ought to find that such capacity is increased 
after the test. This increase, however, does not always occur, 
and the experiment, Mr. Jona adds, is not totally conclusive for 
various reasons. In his paper at the St. Louis Congress, he 
continues, he mentioned an experiment of this kind. Two 
cables were compared : one made up as Fig. 2, and the other з; 
Fig. 5. In both cables c is a conductor 4 mm. in _thicknes, 
j 18 impregnated jute 2 mm. thick, ¢ (in Fig. 2 only) is very 
thin copper tape, J consists of layers of rubber 5 mm. thick, and 
p is the lead. Fig. 3 is exactly similar to Fig. 2 but for the 
absence of the copper tape ¢. The first cable was subjected to 
an alternating pressure of 8,000 volts. On calculating the initial 
distribution of the potential, it is found that the stress on the 


` jute was 5,500 volts, which is too high a tension for such type 


of insulating material. The layer of jute 7 was perforated by à 
disruptive discharge, and the total tension of 8,000 volts was 
brought to bear on the layer of rubber between the copper tape 
t and the lead p. This layer bore the pressure and the cabie 
continued to work. On repeating the experiment with the 
second cable, the distribution of the potential and the gradient 
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are similar. А reflecting electrodynamometer was put in the The following readings were taken :— 
circuit to measure the capacity current, and the following | 
` readings were obtained at different pressures :— Machine. Transformer y. 3 x 200/100,000 volt. 
Time. · Volt. Amp шагу уон. Primary amp. 
B th 9,000 11,000 13,000 15,000 : | | стар ст ES | 
| Deflection iN E^ 105 150 220 297 oo a.m. She n 95 103 98 100 120 120 
* 92 
The square roots of the deflections are proportional to the me » 2 s 2 a 7 а ris 10 
voltages, from which it is concluded that the capacity of the 641 ” 98 186 95 101 99 160 170 160° 
cable is unchanged. This happened after several hours’ test at м4 7” 101 190 95 100 99 170 180 170. 
ressures much higher than the 8,000 volts that perforated the : 46 ” 108 198 96 101 100 175 185 175 
Jute in the first cable. If the jute in the second cable had been 648 ” 111 202 95 100 99 180 190 180 
charred, the capacity ought to have changed. Mr. Jona went on 649 ^" 114 206 95 100 99 180 190 180 
to say that although he had been engaged for over ten years in 659 ” 1 97 999 9G 101 100 200 200 900 
this matter, experiment was most difficult, and often gave results 2, Switch d off 
which were not in agreement, with one another, owing perhaps 7.00 ,, Switched off. 


to the non-homogeneity of the dielectrics, and that the theories 
based solely on the potential gradient were deficient. Such 
theories, he said, were partially true, but they did not represent 
the whole truth. In conclusion, he desired to correct a remark 
made by Mr. Russell on his work. His experiments indicated 
that, although the dielectric strengths of paper-insulated cables 
did not vary much when the range of temperature did not 
exceed 609 C., they were probably slightly less at the very low 
` temperatures, and not at high temperatures, as Mr. Russell had 
ut it. 

"i Mr. F. J. Howe wrote to describe the leads designed for use 
between the high-voltage transformers and cable tanks at Messrs. 
Johnson & Phillips’s works. Wires for this purpose have to 
withstand a voltage three or four times that of the latest com- 
` mercial cable, while the current is extremely small, Mr. Howe 
continued: As far as the conductor is concerned, some small 
strand, say 7/18, would be chosen as suitable, but this has the 
disadvantage of requiring some seven inches (radial) of rubber; 
so a hollow conductor has to be resorted to. For such a cable 
one 1s tempted to adopt dielectric stresses of the same order as 
' these used by Mr. Jona for his 100,000 volt cable, viz.:— 
approximately 9,000 volts per mm. for rubber and 6,000 volts 
per mm. for paper. However, such values are not allowable for 
any practical cable. Fixing on a reasonable safety factor (2 to 
3), one has to design with 6,000 volts (R.M.S.) per mm. for 
rubber. 

The following are the dimensions of the cable made some time 
ago, and in use at Messrs. Johnson & Phillips's works for 
voltages up to 50,000 volts (R.M.S.) or for occasional work up 
to 70,000 volts :— 


Fibrous core .., .. ... ... .. 0:55 in, diam, 
Lead tube... ... .. ... 0:65 ,, " 
Tapa ыу лон ж e — 
Compound rubber .., ie dV y + 
Tape ... T e = 
Lead ose 1:95 » э 
ШҮ Ө: ce? ы. d. dee = 
Galvanised steel wires ... ... ... — 
This gives a radius over conductor =a = 0:325, 
» " 5 »» Insulation = bz 0:875. 


i b 9-399 against a — 0:325, 


Any enlargement of the conductor (keeping the overall diam- 
constant) would mean an increase of the dielectric stress. Mr. 
Russell points out that for the most economical cable the value 
of a should be equal to that of d. In the above case we have :— 


0:325 
а= 05998 0:99d. 

In connection with the author's theory on the breakdown of 
the innermost insulation layers in badly designed cables, Mr. 
Howe submitted the following details of a cable test he carried 
out some 18 months ago :—The cable was three-core and paper- 
insulated. Each conductor consisted of 19x155 mm. (2005 
sq. in.) copper wires in sector form. The insulation thickness 
was Cu/Cu=16 mm. Cu/Pb- 16 mm., and the working pressure 
20.000 volts. Length=146 metres, and its D.R. (one core to 
other two and lead) about 160 megohms per km. at 159 C. This 
cable was tested in the ordinary course with :— 


30,000 volts (3-phase star point earthed) for 24 hr. in water at 20°C. 

50,000 » EE ” 9 э ,, 15 min. 

50,000 ,, (single-pbase, З cores against 
lead) M 


33 9 
„) „ээ 33 


The temperature of the tank. water was then raised to 68? C. 
and the cable tested at 50,000 volts for one hour. 

The plant used was a three-phase generator driven by 110 
horse-power three-phase induction motor. The generator was 
connected through a three-phase choking coil to the primary of a 
200 K.V.A. three-phase oil transformer, 200/100,000 volts, whose 
secondary was connected to the cable and the high-tension star 
point earthed. ' 

The choking coil was to protect the low-tension instruments 
(hot wire) should breakdown occur. 
use the whole night, so had quite settled down. 


All the gear had been in 


The four voltmeters read correctly one with the other, likewise 
the four ammeters; also the three legs of the choking coil were 
calibrated to be exactly equal. It may be mentioned that the 
cable was a ''rejected" length, owing to its electrically dis- 
similar cores. Unfortunately it was not convenient to measure 
what part of the current was energy current. This current 
increase may have been due :— 

(1) To excessive heating of the insulating paper; in this case, 
supposing that 110 amps. represents the charging current 
throughout the test, then we have an energy current of 167 amps. 
at 6.52 a.m., which corresponds to an insulation resistance per 

hase of 0'08 megohms as against 110 megohms, its D.R. at 
5° C. Of course, it is well known that insulating oils used for 
impregnating paper cables have excessively large temperature 
coefficients. The impregnating paper used for this cable had 
the following specific resistance :— 


At 47? C. 13:4 x 10* megohms per c.cm, 
35° . 44°83, © » 
25° es 5921418 э» 29 9 
18:8* ... 816:6 И 99 LEO 


(2) To alteration of the dielectric constant of the insulating 
materials and temporary breakdown of some of the innermost 


insulating layers, thus decreasing log d and consequently in- 


creasing the Capacity and decreasing the insulation resistance. 
Continuing the test :— The temperature of the tank was again 
measured at 7 a.m., and found to be still at 68° C. his 
necessitated a pause of a few minutes, but the results show how 
the cable had largely regained itself in this short time. The 
cable was now brought up to 90,000 volts, the readings being :— 


Machine : 100 volts, 242 amp. 
Transformer: 172/195/179 volts, 164/180/170 amp. 


The phase voltage on the cable was therefore at least. 
86,000/96,500/89,500 volts, the ratio of 500/1 being slightly 
increased when working with this order of capacity. 

This test was continued for two minutes. 

The same cable in other experiments was subsequently tested 
with :— 


80,000 volts (3-phase) for 3 hours in water at 40° С, 


290,000 ,, ‘a dps 3d. cg $$ 40° 
40,000 „э 99 ээ 2 ui ,9 31* 
96.000 „э 77 99 3 99 99 31° 
50,000 „э ээ ?* 2 › 99 40° 
30,000 „э 29 99 2 99 э 49° 
40,000 ээ ээ ,» 3 99 ээ 48° 
50,000 broke down after 40 mins. т 48° 


Upon the cable being stripped the paper insulation was found 
to be very dry and brittle, but no charring was evident except 
at the fault. 

Dr. С. C. Garrarp (Ferranti, Ltd.) wrote to describe a 
phenomenon he had observed in connection with the fuses 
intended to protect small instrument potential transformers on 
the high-tension side. For this purpose No. 48 SWG copper 
wire had been used, but it had been found that this is entirely 
unsuitable, although it should stand 0°65 amps., which is much 
greater than the magnetising current. At the instant of switch- 
ing on, the magnetising current might be very much larger, due 
to the residual magnetism of the core, and this would account 


for the fuses often blowing immediately they are placed in. 


circuit, but, Dr. Garrard says, the thin fuses seem to deteriorate, 
and he attributes this to discharges in the air, as the maximum 
potential gradient in the neighbourhood of the fuse wire worked 


out to 293.000 volts per centimetre, which is much above (ће: 


dielectric strength of the air. By substituting a 40 SWG wire, 
the maximum stress was reduced to 111,000 volts per cm., and 
although this is still much above the dielectric strength of air, it 
was found to be satisfactory. Dr. Garrard also suggests that, as 


porcelain live insulators are generally fixed to pins which have a. 


screw thread cut upon them, the electric stress in the porcelain 
in the neighbourhood of the sharp tops of the thread must be 
very great. He asks whether on any of the extremely high- 
voltage transmission lines it'had been found that these sharp 
projections had any appreciable effect on the durability of. the 
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insulators. He points out, however, that a gradual burning 
effect such as occurs in a cable could not happen with porcelain. 


Prof. J. T. Morris (East London College) sent the following 
communication: Instead of grading the dielectric. another pos- 
sible method of obtaining approximately even distribution oi 
the potential gradient in the insulation of a cable, is one which 
was suggested by me some two years ago at a course of lectures 
on E.H.T. cables. It can be most easily applied in the case 
of A.C. transmissions. 'To the best of my belief, it is novel. 
The plan is to insert one or two wrappings of conducting layers 
(such as thin copper tape or thin lead sheathing) so that the 
dielectric of the cable is divided into two or three equal parts. 
These conducting sheaths are then connected to suitable tapping 
points on the transformer supplying the cable, thus maintaining 
these sheaths at the desired intermediate potentials. 


ELECTRICAL SCIENCE 


British and American 


Capacity and Power-factor of Condensers.—In the Washington 
Bulletin of the Bureau of Standards, No. 3, Vol. 3, the simul- 
taneous measurement of capacity and power-factor is discussed. 
In a condenser with neither absorption nor leakage the phase 
of the current is 90° ahead of that of the impressed E.M.F. In 


most condensers the phase angie is somewhat hort of 
90°; its cosine is defined as the power-tactor of the 
condenser. Тһе author describes tour bridge methods for 


measuring this angie or its cosine. The methods are all slighi 
modifications of well-known bridge connections of capacities, 
inductances, and resistances. For example, the method recom- 
mended in comparing small condensers ot a few thousandths of 
a microfarad or less consists in forming a bridge, ABCD, with 
a variable resistance and variable inductance in the arm AB, the 
condenser to be measured in BC, an auxiliary condenser in CD, 
and an inductance and resistance in DA; the galvanometer—a 
vibration instrument—being connected to the points B and D, 
and the alternating current being supplied to the bridge at A 
and C. ‘he current must be a nearly pure sine current of 
known frequency. The process of measurement consists in 
balancing the condenser under tesi against the auxiliary con- 
denser in CD by alternately varyiny che resistance and inductance 
in AB. Then a calibrated variable condenser is put in BC in 
place of the condenser to be measured, and a balance obtained 
by varying its capacity and also the inductance (but not the 
resistance) in AB. From the data so obtained the capacity of 
the condenser and its power-factor can be computed by formule 
given in the paper. It will be noticed that this substitution 
method avoids those errors arising from electrostatic effects 
in the bridge, which are specially serious in the measurement 
of small capacities. For full details of this and the other three 
methods of measurement of power-factor the paper itself must 
be consulted. These four methods are, further, elaborately 
examined into experimentally, and shown to give very con- 
cordant results; and a table is given to show what values of 
the power-factor may be expected in mica condensers from 
leading manufacturers. The names of the firms are nof attached 
to the figures recorded in the table. The largest power-factors 
seem to occur in condensers of small capacity, the angle of 
departure of the phase angle from the ideal 90? ranging from 
31’ to 3529. For large condensers 10' seems to be the largest 
angle. Silvered mica condensers, on the whole, exhibit no 
superiority over tinfoil and mica condensers. On the other 
hand, paper condensers of capacities of half a microfarad or 
thereabouts may have angles rising up to 8°, which contrast 
badly with the 3’ or 4' tor mica condensers of about the same 
capacity. 


Demagnetising Factors for Cylindrical Iron Rods.—In the Pro- 
ceedings of the American Academy of Arts and Sciences for 
September the results of an experimental investigation into the 
demagnetising factors for cylinders are set forth by C. L. B. 
Shuddemagen. The rods were mostly of a very homogeneous 
soft Bessemer steel, about 6 ft. in length, and trom 2 mm. to 
12 mm. thick. They were placed in the uniform magnetic field 
of a solenoid longer than themselves, and the induction changes 
produced in them by sudden changes of the field. or by reversals 
of the field, were measured bv the current passed through a 
ballistic galvanometer otf long period, which was in series with 
a small coil placed round the middle of the rod of iron being 
tested. There is nothing of importance to record in the method 
of calculating the demagnetising factors from the observations, 
but some of the conclusions are interesting. This factor is 
clearly seen to be no constant, for at the highest values of the 
intensity of magnetisation the factor falls to values one-seventh 
or one-sixth of its value for unsaturated intensities. But as 
a working rule the factor may be regarded as practically con- 
stant for values of the induction less than 10,000. Finally, the 
demagnetising factors for thin rods are relatively larger than 
those for thick, the difference being sometimes as much as 
16 per cent. in passing from a rod of 3 mm. to one of 19 mm. 
diameter. 


Continental 


Metallic Conduction.—Some new light is shed on the process of 
metallic conduction by L. Bloch, who, in the Comptes rendus tor 
November 4th, makes an interesting application of the electron 
theory, on the basis of Drude's, 1homson's, and Larmor s ге 
sults. Drude's formula, n?b=«T—where n is the refractive 
index, b the absorpticn coefficient for incident radiation, = the 
electric conductivity, and T the period of the radiation—is n« 
correct when x is taken as the normal conductivity, the ratio 
of the two sides of the equation varying from 0°45 in the case 
of mercury to 0:000017 in the case of sodium. The author there. 
for substitutes for the normal conductivity the conductivity for 
short waves of period T, calculated from 'Thomson's equation, 
and finds the agreement greatly improved. He goes on to find 
the mean lengik of travel of an electron between successive 
stoppages, as recently calculated by Larmor from other dau, 
and finds the duration of each free fail along the voltage 
gradient to vary from 1:96x10-'5 sec. in the case of silver, to 
08x10-'* sec. in the case of bismuth. It is obvious that a 
longer free fall must mean a greater average speed of the elec- 
trons through the wire, i.e., a greater conductivity. The mean 
free path of the electrons appears to be 10-* cm., which is the 
usual diameter assigned to a molecule. We know that in a metal 
the molecules are closely packed, and Thomson has already 
suggested that an electron really jumps as a rule straight out of 
one molecule into another. still, the fact that thin metallic 
sheets are pervious to the electrons constituting cathode rays 
shows that the electrons are not invariably stopped. Another 
set of figures resulting from these calculations is the number of 
free electrons per cubic cm. This, again, is roughly propor- 
tional to the conductivity, being 27 х 102° in the case of silver. 
26x10? in the case of copper, 5 х 10°° in the case of steel, and 
0'8x10? in the case of bismuth. The number of free electrons 
per atom is 55 in silver and 1'2 in mercury. The author points 
out that this is not in agreement with Thomson's rule. asserting 
that the electrons per atom are proportional to the atomic weight. 
He loses sight of the fact, however, that the electrons contem- 
plated by Thomson are not necessarily those concerned in en- 
ductivity. They аге not necessarily detachable from their atoms. 
In positive rays (“canal rays") we have electrons producing 
luminous vibrations after the luminous atoms have become posi- 
tive by the loss of their detachable electrons. 

Brushes round Tesla Poles.—Himstedt was the first to observe 
that an electroscope brought close to a Tesla pole at work is 
charged positively, while at a greater distance it 1s charged nezi- 
tively. W. Winter, in the PAysikalische Zeitschrift for Novem- 
ber Ist, maintains that these charges can be reversed by earth. 
ing the other pole. Everything goes to show that the brushes 
do not represent a steady state, but a rapid alternation. The 
particles conveying the positive discharge do not penetrate to the 
same distance as the negative particles. The earthing of the 
other pole greatly increases the positive potential of the antenna, 
and makes the positive discharge predominant. But that the 
conditions are very complex may be shown by dusting a plate 
of ebonite with the composition employed for Lichtenberv’s 
figures. On conducting the antenna over this plate, nearly 
touching it, a number of alternate positive and negative bands 
are seen to form themselves, being narrowest near the wire. 
On earthing the other antenna all these bands are reversed. It 
cannot be said that the author furnishes a satisfactory explana- 
tion of the phenomena. 

Radium Emanation.—The period of decay of radium emana- 
tion, the most important decomposition product of radium. hs: 
been variously given as 3°99 days (Curie), 577 days (Rutherford 
and Soddy). 388 days (Bumstead and Wheeler). and 3:86 «ахз 
(Sackur). In view of the interest attached to this constant. G. 
Rümelin has carefully re-determined it, by а new method de 
scribed in detail in the Physikalische Zeitschrift for November 
lst. His result is 3°75 days, in the course of which time the 
radioactivity of the emanation falls to half its original value т 
accordance with an exponential law. 


~ 


Exhibition of Electrotherapeutical Apparatus.— The Electrothera- 
peutical Section of the Royal Society of Medicine will hold ther 
annual exhibition on new apparatus used in connection wita 
electromedical work on Friday, December 13th, at the Queens 
Small Hall, Langham Place. Full particulars can be obtained 
by intending exhibitors from the Hon. Sec., Dr. R. Morton. 
22 Queen Anne Street, Cavendish Square, W. 


The Magnet Juno Flame Lamp.—In our article in ELECTRICAL 
ENGINEERING, November 7th, p. 723, describing the above lamp. 
it was stated that the life of the copper abutment piece was 
about three months. This figure was based on intormacion given 
us some time ago in connection with the earlier pattern ot the 
Juno lamp, but Messrs. Johnson & Phillips now inform us tha: 
with extended experience they find that the abutment pieces last 
much longer than this, and in practice they have rarely tound 
it necessary to renew them. 
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ADDRESS OF PROFESSOR G. KAPP TO THE BIRMINGHAM LOCAL 
SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS 


HE Inaugural Address of the Chairman, Professor G. Kapp, 

was delivered last night at the meeting of the Leeds Local 
Section of the Institution of Electrical Engineers. The address 
was devoted to the question of technical education. This ques- 
tion has been debated, he said, in the Press, the committee-room, 
and on the platform for many years, and yet no agreement has 
been reached. The reason is obvious. The conditions of the 
various technical trades are so different that no general formula 
will suit them all. Even in one particular branch (say engineer- 
ing manufacture) there is great diversity of opinion. Should 
the men go through the works before going to college or after? 
Should they go as workmen, apprentices, or premium pupils? 
Should a workshop course be part of the college teaching ?—and 
so on. A committee of the German Institution of Engineers, 
after long deliberation, recommended the practical training at 
some works to precede the study at a technical high school. The 
committee of our Institution of Civil Engineers thinks other- 
wise. This difference of opinion may be due to the fact that the 
intermediate education in Germany takes longer than here, so 
that the men would be too old if they deferred their shop 
training until they have completely finished their studies. The 
English committee do not favour workshop courses. We in this 
university think otherwise. I merely mention these few points 
to show that it would be a hopeless task if I were to attempt to 
treat the subject from a general point of view. All I can 
attempt to discuss is what is the best method for this particular 
district and this university. 

It is important that students should become acquainted with 
the latest type of plant from all leading manufacturers as it 
comes on the market. lt would be a disqualification for him, 
and unfair to most manufacturers, if his practical experience 
were restricted to a few samples of plant (which will then be 
old) made by a few manufacturers. To meet this difficulty Mr. 
Chamberlain has suggested that the manufacturers in the dis- 
trict should be asked to lend machines and other apparatus of 
their latest type from time to time. This suggestion has met 
with a generous response. Some firms have not only lent, but 
also presented plant, and I am glad to say that among the 
donors are not only firms in the district, but also outside the 
district and outside of England. Loans are generally for an 
indefinite time, but on the understanding that if, on account of 
a sale or for some other reason—for instance, exchange for a 
more recent type—the firm wishes to have the article back, it is 
immediately returned. I wish, however, to enlist their help in 
yet another direction, and this brings me to the main point of 
my address, namely, a suggestion for their assistance in the 
training of our men in a still more direct way. 

My suggestion, briefly stated, is that firms should allow stu- 
dents to work in the shop during vacation time, no premium 
being required nor pay given. 

There is nothing new in this suggestion; it is, in fact, well 
known under the term ''sandwich system," and is in use in 
various institutions both in Scotland and in England. 

The most formidable obstacle in the way of the more general 
introduction of the ''sandwich system" is the “premium pupil 
system," brought down to us from the good old times when 
technical instruction could not be acquired in any other way. If 
carried through in the original spirit it would even now be a 
very efficient method of acquiring scientific knowledge and tech- 
nical skill. The original spirit I define as that which prompts 
the master to teach his pupil personally. But such a personal 
intercourse between master and pupil is quite impossible in the 
big engineering works of our present time. Thus the instruction 
of the pupil must be left to the foremen and workmen. Neither 
the foremen nor the workmen have, under modern conditions of 
hard driving and piece work, time to give instruction to pupils, 
and what they learn they have to pick up as best they can by 
exerting their own powers of observation. Thus it comes that 
the premium pupil system must on the whole fail to produce 
really efficient engineers, and it is this failure of an old system 
which has led to the establishment of technical universities and 
colleges. Our Continental rivals have recognised this failure 
sooner than we, but we are now doing our best to catch them 
up, and in one particular to surpass them. This is in the introduc- 
tion of workshop courses into the curriculum of scientific instruc- 
tion. 

On this question of workshop courses opinions are divided. 
I personally do not deny the utility of such courses, and I think 
it was right that the authorities, after due investigation of what 
was done in this direction in American colleges, have adopted 
them, but such courses alone are not sufficient to supply the 


practical side of technical education. In addition to the general 
idea of the handicraft which the student can get by attending the 
workshop courses at the university, he requires experience in 
the way in which engineering work is done commercially. Such 
experience the university cannot give him; he can only get it in 
a works producing machinery in the way of business. 

The question then is, How can this opportunity of learning 
shop routine be best given to the student’ Some firms say, Let 
him graduate and then come as a premium pupil on somewhat 
better terms than are offered to a boy from school. By better 
terms they mean not a smaller premium per annum, but a reduc- 
tion in the pupilage period, say two years instead of three. 
The general objections against the premium pupil system apply 
also in this case, though in one particular not with quite as much 
force as in the case of a boy coming straight from school. The 
University man has already had his science teaching, and the 
failure of the master to give him such instruction does not count 
so heavily; the other objection, that the pupil, having paid a 
heavy premium, considers himself as a sort of privileged person 
who need not take the work seriously, counts for more, as the 
man is older than the pupil coming straight from school. But 
most of all there is the objection on the ground of loss of time 
and expense. When a man finds that after spending four years 
in the university he is expected to pay a heavy premium and 
spend two years more as a pupil at some works, he will consider 
that he is worse off than the boy from school who goes as a 
pupil for three or at the most four years. This must act as a 
deterrent to scientific training, and if there were nothing but 
the premium pupil system as a completion for the university 
training, we should very soon see these establishments, which 
have been started at great cost, denuded of all but the most 
wealthy and not very energetic scholars, and we should be back 
to the condition of finding the best posts in our big firms occu- 
pied by foreigners and only the subordinate positions open to 
Englishmen. Such a state of things is advantageous neither for 
the rising generation nor for the firms. "The moral of all this is 
that the premium pupil system, in whatever form it may be 
applied, does not fit our modern condi£ions of manufacture and 
is bound to go. Luckily we have something better to put in its 
place, namely, the sandwich system. By alternating scientific 
and practical tuition each will be more effective than where they 
are separated by a long period. If a graduate has to work for 
iwo years in the shop after he has completely finished his studies 
he is in danger of forgetting much of his science. The idea of 
keeping it up by private reading or evening classes is out of the 
question, for no man can do mental work after a hard day's toil 
in the shop. Either one or the other must suffer, probably both. 
If students were permitted to work during the summer vacation 
for three years in engineering shops they would benefit more 
than if they worked as premium pupils for two years straight on. 

The suggestion which I put before the leaders of the electrical 
industry in our district is that they should assist us in our task 
of educating efficient engineers by giving facilities for work in 
the vacation; these facilities to be offered to students who have 
during the session's work shown that they would profit by them 
and are, in fact, worthy of the privilege. The advantage of the 
sandwich system to the student is obvious, but I venture to 
think that it also has advantages for the firm. The industry as 
a whole must derive advantage from the better practical train- 
ing of the rising generation. Then the advantage to each par- 
ticular firm. The firm will have an opportunity of watching the 
men and seeing how they shape. If a firm should at any future 
time require to replenish their staff, they will not have to take 
a stranger by advertisement, but they will have the pick of the 
best men out of a group they have themselves helped to train. 

Finally, there is the advantage to the university itself. In all 
such establishments there is a natural tendency of laving more 
stress on the purely scientific as distinguished from the purely 
practical side of the work, so that in course of time, if no 
corrective influence from outside be applied, the latter must 
suffer. In the sandwich system we have such a corrective influ- 
ence; the students themselves supply it. 

The system I suggest is no new thing. It has been introduced 
in other districts with success. Thus King's College, London, 
has worked on these lines for some years. In the syllabus of 
this institution you read :—‘‘In order to carry out this arrange- 
ment a number of places have been put at the disposal of the 
college by well-known engineering firms." The Northampton 
Polytechnic Institute has also adopted the sandwich system, 
and its Principal, Dr. Walmsley, writes me as follows :—''I 
enter each year into correspondence with leading manufacturers 
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for the purpose of inducing them to take our second and third. 
year students.into their-works. No premium is offered, but on 


the other hand no wages are asked for, but as a matter of fact 


^ very few works care to take the students without putting them 
on the wages list, even though the amount may be small. The 
students conform entirely to works' regulations, and it is my par- 
ticular request in every case that they be not treated as '' gentle- 
men apprentices.” On the other hand, it is an essential detail of 
the system that I carefully weed out from the classes at the end 
of the first and of the second year students who do not show 
promise of engineering ability or who are undesirable in other 
respects. In this way I endeavour to insure that the men sent 
to the works are well worth having, and so far I think I may 
claim that I have been successful] in this respect, as evidenced by 
the fact that the manufacturers who have once had our students 
desire to take them again." There are other places in the king- 
dom where the system is at work. In America it is fairly 
general, and it has also been introduced in our Colonies, notably 
in New Zealand, with beneficial results. 


THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION 


T will be remembered that the International Elec- 

trotechnical Commission owed its inception to the 
following resolution passed at the close of the meetings 
of the Chamber of Government Delegates at the Inter- 
national Electrical Congress held at St. Louis in Sep- 
tember, 1904 : — | 

‘That steps should -be taken to secure the co-operation of the 
technical societies of the world by the appointment of a repre- 
sentative Commission to consider the question of the standardisa- 
tion of the nomenclature and ratings of electrical apparatus and 
machinery." 

The preliminary stages of the movement were take 
in hand by a temporary committee of the Institution 
of Electrical Engineers, and a meeting for the forn:u- 
tion of the Commission, at which delegates of fourteen 
countries were present, was held in London in June, 
1906, at the time of the visit of foreign guests to the 
Institution. | 

Lord Kelvin was elected the first president, and 
Colonel R. E. Crompton honorary secretary of the Com- 
mission. A set of proposed rules relating to the general 
organisation of the Commission was drawn up and 
adopted, subject to ratification by the authorities who 
had appointed the delegates. These rules have been 
practically accepted by all countries, and there is, 
therefore, little doubt of their being finally adopted 
at the first meeting of the council, which, we under- 
stand, is likely to be held next summer. Broadly speak- 
ing, the rules are based upon all countries being on 
an equal footing, with equal taxation and equai voting 
power; they also provide for the manner in which the 
recommendations are to be arrived at, and place the 
affairs of the Commission and the method of carrying 
out its objects in the hands of & representative council, 
consisting of the president of the Commission, the 
presidents of the local committees, who are vice-presi- 
dents of the Commission ez officio, one delegate from 
each of the local committees, and the honorary secre- 
tary. 

We understand that up to the present time local 
committees have been appointed in Austria, Belgium, 
Denmark, England, . France, Germany, Hungary, 
Mexieo, Sweden, and the United States, and that the 
question of appointing a local committee is also being 
considered in Australia, Canada, Japan, New Zealand, 
Russia, South Africa, and Switzerland. 

In a movement of this nature progress must neces- 
sarily be slow, but the fact that so many countries have 
already appointed local committees is not only very 
gratifying, but shows the interest taken in. electrical 
standardisation throughout the world. 

From the commencement, the Institution of Electrieal 
Engineers (Great Britain) has taken a very prominent 
part in the matter, and not only have they defrayed 
the preliminary expenses, but have most generously 
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granted a substantial loan to the Commission in order 
that no financial difficulties should hamper the work 
of organisation during the first year, which action has 
been much appreciated by all concerned. The success 


with which the movement is meeting on all sides will 


not, however, necessitate any great inroads being made 
into the funds placed at the disposal of the honorary 
secretary by the council of the Institution. 

At the end of last year the British local committee 
appointed & sub-committee on nomenclature, under the 
chairmanship of Mr. A. P. Trotter, the electrical adviser 
to the Board of Trade. This sub-committee is now 
engaged in drawing up a list of terms with their ex- 
planations, in general use in the electrical industry, and 
the council of the Commission, we understand, will 
most probably publish a glossary of electrotechnical 
terms in French and English, the languages in which 
it has been decided all reports of the Commission are 
to be published. Under nomenclature is to be included 
the question of symbols, which will be taken up at & 
future date. When the local committees in the dif- 
ferent countries have settled down to work the British 
local committee, we understand, will appoint a sub- 
committee on electrical machinery and apparatus to 
consider in particular what matters can be brought 
to the notice of the Commission with a view to pos- 
sible internationgl agreement. The British local com- 
mittee is working in conjunction with the local com- 
mittee of those countries, taking part in the labours 
of the Commission, and the secretaries of the local 
committees are kept au courant through the medium 
of the Central Office, now established in London at 
28 Victoria Street, Westminster, the secretarial work 
being in charge of Mr. C. le Maistre, Acting Secretary 
to the Commission, to whom all inquiries should be 
addressed. 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY . 


ENRY S. CARHART and F. J. Mellencamp read a Paper 

before the recent meeting of the American Electrochemical 
Society, entitled, “А Further Contribution to the study of 
Concentration Cells." In a previous Paper Carhart had ad- 
vanced the proposition that, ‘‘whenever the conditions are such 
that the heat of reaction and of dilution is negligible, the first 
term of the Helmholtz equation becomes zero, and only the- 
second, ZdE/dT, remains." The conditions referred to restrict 
the solutions to very dilute ones, otherwise the heat of dilution 
is not negligible. The present Paper, a preliminary communica- 
tion, presents a comparison between the observed and computed 
values of the E.M.F. of several concentration cells, made up 
with solutions of any concentration for which the heats of 
dilution have been determined. 

According to Thomsen, for one gram-equivalent, ZnSO,.20H ,О- 
diluted to ZnSO,,550H.O generates 318 calories. Also ZnSO,, 
20H,O diluted to ZnSO,,400H,O generates 400 cals. Hence- 
ZnSO ,,50H,O-—ZnSO,,400H,O is equivalent to 82 cals. Conse- 
quently, 

82 x 4:186 

2 x 96,550 
The temperature coefficient of a cell with electrodes of zinc 
amalgam in the above solutions is positive, and equal to. 
0:0000528 as a mean. Hence for 259 the term TdE/dT is 
298 x 070000528 =0°01573. Then £E-0:00178--0':01573 —0:0175 volt 
as the computed E.M.F. of this cell at 259. The observed 
E.M.F. was 0°0171 volt. A table is given showing the observed" 
and computed E.M.F. in a number of cells with different con- 
centrations, and the results are in most cases in very close agree- 
ment. The E.M.F. was measured with a Wolff's potentiometer 
balanced with a standard cell. | 


= 0`00178 volt. 


The Tasmanian Cable.—The Australian Commonwealth will 
carry forward its proposals for the acquisition of the cables. 
between the mainland and "Tasmania. Some time ago the, 
Government decided to build two entirely new cables of its 
own, in consequence of the high price asked by the Eastern 
Extension Telegraph Co:, for its existing cable between Victoria 
and Tasmania. The Pacific Cable Board was requisitioned for 
its cable and repair ships, and survey staff, so that the route 
might be laid out on the Government's own lines. The Eastern 
Extension Company has now submitted a new offer. "Their 
cable is to be lifted, and tested along various intervals of its 
length. If it proves to be very much worn the Government will 
not entertain proposals for its purchase. 
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E LANDUDNO adds another to the number of tram- © The Llandudno tramway scheme has passed through 

D^ way systems in operation at British holiday re- many vicissitudes, five or six companies having been 
sorts. The construction is principally of interurban formed at one time or other in the last thirteen vears 
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order, though a considerable part of the route-length 
lies in the streets of Llandudno, and the cars are heavy 
and powerful single deckers, being, indeed, almost of 


to exploit the parliamentary order. None made very 
much progress, however, and when recently the Llan- 
dudno & District Tramway Construction Co., Ltd., was 
formed to purchase the undertaking as it stood, lock, 
stock, and barrel, the residents of the distriet, justi- 
fying the quotation that ‘‘ hope long deferred maketh 
the heart sick,’’ were not at first stirred from their 
attitude of scepticism as to the ultimate completion 
of the system. It soon became evident, however, that 
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F 1G. 2.—Bracker ARM CONSTRUCTION, LOOKING DOWN PENRHYN Fic. 4.—Bracket ARM CONSTRUCTION IN Town, GLODDEATH 
Hn STREET, LLANDUDNO. | | | 
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railway type, and comparing favourably in appearance the project was in strong hands, and in the autumn 
and construction with any other cars in this country of 1906 the Construction Co. placed a definite order 
running on 3 ft. 6 in. gauge. with Bruce Peebles & Co., Ltd., as sole contractors, to 


818 ELECTRICAL ENGINEERING Nov. 21, 1907. 


complete the construction and equipment of the entire 
system. The tramway from Llandudno as far. as 
Khos-on-Sea was officially passed by Colonel Von Donop, 
of the Board of Trade, of September 26th last, and 
the full winter service is, we understand, now being 
run over these five miles of track. 


Pel " 


s 
Ў 
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known as the Little Orme's Head, through Rhos-on- 
Sea, and on to Old Colwyn and Colwyn Bay. The only 
means of intercommunication between Llandudno and 
Colwyn Bay at present is a roundabout railway journey 
with an infrequent train service, or, alternatively, cabs 
or other horsed vehicles. To Rhos there is no railway 
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Fic, 5.—SiNcrLE Deck Car. 


Naturally, the winter service in a holiday resort like 
Llandudno is a very different matter from the summer 
service, but it is of interest to note that even at the 
present time the cars do not lack patronage. Llan- 
dudno has an almost continuous '' season '' from Easter 
till late October, so that for fully six months in the 
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connection at all. As the car service is far quicker 
and more convenient, as well as cheaper and more 
pleasant than the other alternatives, it is safe to fore- 
east good business. It is also noticeable that much 
new building work is being done close to the car lines 
in several neighbourhoods. 
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Fic. 6.—CAR-SHED AT RHOS-ON-SEA, 


year excellent passenger returns are a matter of cer- 
tainty. The route as at present constructed or under 
construetion runs through Llandudno from a terminus 
to the south side of the town, near the shore 
of the Conway  Estuary, running up  Gloddeath 
Street in a north-easterly direetion, and then turning 
into Mostyn Street at right angles, and so through and 
out of the town to the east, over the hilly promontory 


The track-length amounts to approximately seven 
and a quarter route miles, of which five miles are now 
in operation. In the town, as shown in Fig. 4, tramway 
construction is adopted, complete wood paving being used 
in places where trathe is heavy, as in Mostyn Street, 
and single rows of wor Ti blocks (headers) on either side 
of each rail in other places. The wood blocks measure 
9 in. by 44 in. by 3 in. There are also some lengths 
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of tur macadam paving. Grooved T rails are used 
throughout, weighing 90 lb. per yard, and the gauge 
is 3 tt. 6 in. ln the town the rails are laid on con- 
crete foundations, 9 in. deep by 18 in. broad, and 
anchored at 9-ft. intervels. The bonds are of the 
Forest City type, of 000 section. Light railway con- 
struction is used outside the town, as shown in Figs. 
l, 2, and 8, the rails being spiked to traverse slippers, 
laid on а ballasted bed. Some portions of the route 
will eventually be residential roads, and here the track 
will, when necessary, be fitted up to the rail level. 

The overhead construetion is mainly carried out on 
standard lines, the most unusual feature being the 
adoption of lattice poles on a considerable proportion 
of the route. As will be seen from Fig. 3, the appear- 
ance of these poles is not unpleasing, and, weight for 
weight, they are stronger than tubular poles, the pull 
being taken, of course, across the greatest width of the 
pole. | | 

The cars, of which there are fourteen in service, are, 
as already mentioned, of the single-deck type, with 
vestibule ends and monitor roofs. Oneof these is shown 
in Fig. 5. Each car is divided into two compartments, 
one for smokers and one for non-smokers, and the 
internal fittings are most lavish, the scheme of decora- 
tion being a combination of polished oak and mahogany, 
relieved with suitable mouldings and carving. Owing 
to the narrow gauge—3 ft. 6 in.—it was not found de- 
sirable to use transverse seating, and longitudinal rattan 
seats are, therefore, employed. The windows are ar- 
ranged to drop right down, so that in summer weather 
most of the advantages of an open ear are obtained. 
The seating eapacity is 42, and the general design is 
more in aecordance with railway practice than the 
usual type of tramcar construction. Each car is 
mounted on а pair of the latest pattern '' M.G.” equal- 
wheel bogie trucks, manufactured by Messrs. Moun- 
tain & Gibson, Ltd., Bury, for Bruce Peebles & Co., 
Ltd. The bodies were sublet to the Midland Railway 
Carriage & Wagon Co., Shrewsbury. The truck is 
specially designed for light railway work, being also 
in use at Wemyss, Blackpool, and Fleetwood, Dublin, 
and Lucan. It is of the centre bearing swing bolster 
tvpe, arranged for four-motor equipments, the motors 
being slung outside the axles. 

Very powerful electrical equipments are fitted, owing 
to the great weight of the cars—over 14 tons unloaded 


—the length and severity of the gradients, and the 
comparatively high speeds. The four motors are of 
Bruce Peebles T. type, developing 30 h.p. each, i.e., 
120 h.p. per car. ‘They are of the usual Bruce Peebles 
construction, with bearing shells, independent of the 
upper and lower field castings, and clamped between 
them when the motor is put together. The motors are 
permanently coupled in paralleled pairs, the pairs being 
controlled like single motors on the series parallel 
system. The controllers are of ample proportions to 
handle the large powers involved, and are provided with 
five series, four parallel, and eight magnetic brake 
notches. 

Westinghouse magnetic brakes are fitted, in addition 
to the ordinary hand brakes, and are operable me- 
chanically. In view of the heavy nature of certain por- 
tions of the track, more especially on the ascent to the 
Little Orme, this additional safeguard is advisable. 
This is done by means of an additional vertical hand- 
Wheel concentric with the hand wheel for the ordinary 
brake. With four motor equipments and magnetic 
brakes on a 3 ft. 6 in. gauge, none too much space 
was available for the mechanical operating gear for 
the magnetic brakes, but the problem has been solved 
by the contractors in a very efficient manner. The 
cars are fitted with M.G. Simplex life guards, and 
with the Cummins automatie sanding gear. Their 
external finish is in dark red and cream, which gives 
a very handsome appearance. 

The car-shed is at Rhos-on-Sea, and is shown in 
Fig. 6. The shed has eight tracks and accommodation 
for twenty cars, so that additions to the present rolling- 
stock are allowed for. The usual repairing, painting, 
and cleaning facilities are provided, and there is also 
accommodation for the working and clerical staff of 
the tramways. 

Current for the operation of the system is supplied 
from the Llandudno Corporation Power Station, the 
plant in which has recently been increased by a new 
traction dynamo of 300 kw. 

The tramways manager is Mr. W. H. Moorhouse, 
who, until lately, held a similar position at Barnsley. 
The work was carried out throughout by Bruce Peebles 
& Co.. Ltd., for the Llandudno & District Tramway 
Construction Co., Ltd., under the direction of Messrs. 
Harper Bros.. Consulting Engineers, and Mr. Stephen 
Sellon as advisory engineer. 


THE CENTENARY OF THE DISCOVERY OF THE ALKALI METALS, 
SODIUM AND POTASSIUM 


N the evening of November 19th, 1807, Sir Huniphry Davy 

communicated to the Royal Society a paper of the utmost 
importance to electrochemists and to the world of science in 
general. 'The paper, which was delivered as the Bakerian Lec- 
ture of that year, was entitled, “Nome New Phenomena of 
Chemical Changes produced by Electricity, particularly the de- 
composition of the fixed. Alkalies, and the Exhibition of the 
New Substances which constitute their Bases; and on the 
General Nature of Alkaline Bodies.” 

Voltaic electricity was in its infancy at this time, since it 
was only in May of 1800 that Volta sent a communication to 
Sir Joseph Banks, the then President of the Royal Society (Phil. 
Trans., 1800, 403), informing him of the discovery of the voltaic 
pile, and yet within seven years Davy was able to enrich science 
bv the addition of two new elements possessing active proper- 
ties of a kind which chemists in those days never dreamed of. 
In these days of the dynamo and accumulator it is difficult to 
imagine how it was possible to isolate these metals merely by 
the aid of primary batteries, and these by no means so efficient as 
those of the present day. 

Humphry Davy was born at Penzance on December 17th, 
1778. He was, therefore, not quite twenty-nine years old when 
he made this record-breaking discovery. The earlier workers on 
electrolysis of water had noticed the formation of acid at the 
positive pole and alkali at the negative pole, but had been 
unable to account for their presence. In 1806, in a paper to 


the Royal Society (the Bakerian Lecture of the year). Davy had 
shown that this acidity and alkalinity was due to the presence 
of salts in solution, and that when pure water was ''electrised "' 
in racuo not a trace of either acid: or alkali was produced. Не 
then went on to show that when saline salts were present the 
acid matter collected round the positive pole and alkaline matter 
round the negative pole. This was even true when such spar- 
ingly soluble substances as the sulphates of barium and strontium 
or gypsum were present. When metallic solutions such as 
those of iron, zinc, and tin were emploved, metallic. crystals or 
reguline deposits were obtained on the negative wire. He also 
showed that if he connected a cup of gypsum with an agate one 
bv means of a moist strand of asbestos, each cup being filled 
with water, that on inserting the negative wire in the agate cup 
and the positive in the gvpsum cup, in the course of four hours 
the agate cup contained a strong lime solution, and the gypsum 
cup excess of sulphuric acid. On reversing the poles the oppo- 
site was found to take place, the lime was in the gypsum cup 
and tne acid in the agate. A variety of other experiments led 
Davy to try to elaborate a theory of chemical affinity based 
upon electrical attraction or repulsion, He hoped also to be 
able to discover some new methods of analysis by means of 
electricity, and we find the following pregnant sentence :— 

“If chemical union be of the nature which I have ventured to 
suppose, however strong the natural electrical energies of the 
elements of bodies may be, yet there is every probability of a 
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limit of their strength; whereas the powers of our artificial of potash caused him to dance round the room in ecstacy, and 


93 


(electrical) instruments seem capable of indefinite 1псгеа:е. 

It will be seen how the previous work of Davy was, there- 
fore, leading him up to the experimenis which ultimately enabled 
him to isolate the alkali metals. Indeed, there is а. remark in 
his note-book dated August 6th, 1800 :—‘t Would noi potash, 
dissolved in methylated spirit, become a conductor?" We come, 
then, to the actual discovery of sodium and potassium. The 
paper is divided into eight parts, the first being а brief intro- 
duction. He then relaies the details of his experimental work. 

In the first attempts aqueous solutions of the “fixed °’ alkalies 
were employed, and "I acted upon solutions saturated at 
common temperatures, by the highest electrical power I could 
command, and which was produced by a combination of voltaic 
batteries . containing 24 plates of copper and zinc, 12 in. 
square, 100 plates of 6 in., and 150 of 4 in. square, charged with 
solutions of alum and nitrous acid (nitric acid), 

Although he obtained intense action, vet only hydrogen and 
oxygen were evolved, and the solution became very hot. Sup- 
posing that water interfered, he then fused potash “by means 
of a stream of oxygene gas from a gasometer applied to the 
flame of a spirit lamp, which was thrown on a platina spoon 
containing potash; this alkali was kept for some minutes in a 
strong red heat and in a state of perfect fluidity.” The spoon 
was connected with the positive pole and a piece of wire con- 
nected with the negative pole was dipped into the fluid potash. 
The battery consisted of 100 plates 6 in. square. 

“Тһе potash appeared a conductor in a high degree, and as 


Sin Humpury Davy. 


long as the communication was preserved a most intense light 
was exhibited at the negative wire, and a column of flame, 
which seemed to be owing to the development of combustible 
matter, arose from the point of contact. 

‘When the order was changed, so that the platina spoon 
was made negative, a vivid and constant light appeared at the 
opposite point; there was no effect of inflammation round it, 
but aeriform globules, which inflamed in the atmosphere, rose 
tnrough the potash.” 

He then pointed out that the platinum was considerably acted 
upon. <As the alkali was dry the inflammable matter evidently 
was produced by the decomposition of the potash. In the first 
experiments Davy was unable to collect the products of reaction 
as the metal was volatilised at the high temperature employed. 
But when he emploved the ‘‘electricity as the common agent 
for fusion and decomposition." he was able to obtain the metal. 
He found that absolutely dry potash did not conduct the cur- 
rent, but that bv exposing it to the air for a short time it took 
up sufficient mcisture to make it a conductor. Then by means of 
a battery consisting of 250 6 in. and 4 in. plates, he succeeded, as 
already stated. He says: “та globules having a high 
metallic lustre, and being precisely similar in visible characters 
to quick:ilver appeared." When Davy saw these phenomena, so 
great was his excitement that his cousin, Edmund Davy, who 
was acting as his assistant, states the sight of the minute 
globules of the quicksilver-like metal breaking through the crust 


it was some time before he became composed enough to continue 
the experiments. 

Owing to the protective coating of the potash, which formed 
as it cooled, Davy was able to obtain and examine the metallic 
globules. The production of the metal was independent of air 
and of the metal which was employed for the electrodes, because 
he obtained the same results by electrolvsing in vacuo and by 
employing different metals for electrodes. 

With "soda ' similar results were obtained, but “the decom- 
position demanded greater intensity of action in the batteries, or 
the alkali was required to be in much thinner and smaller 
pieces." 

Davy then gives an account of the various experiments which 
he carried out with these metals. The quantities he had to deal 
with were very small, but he managed to describe their pro- 
perties with an astonishing degree of accuracy, although in 
some cases his deductions were not correct. He found it neces- 
sary to keep the metals under naphtha in order to prevent 
oxidation, formed amalgams of these metals with mercury, burnt 
them in oxygen and hydrochloric acid gas, and carried out many 
other experiments. He then tried to electrolyse barytes (barium 
hydroxide) and strontites (strontium hydroxide), but was unable 
to get them to conduct the electric current. He found, how- 
ever, that by mixing them with small quantities of boric ac ла, 
they became conductors. Оп electrolysing these mixtures, ''in- 
flammable matter, which burns with a deep red light, in each 
instance, is produced from them at the negative surface.” Не 
then explains that the high temperature prevented him from 
being able to obtain the metals. 

On June 30th, 1808, Davy published a further Paper before 
the Royal Society, “upon the decomposition of the earths (the 
oxides of calcium, strontium, barium, and magnesium); with 
observations on the metals obtained from the alkaline earths 
and on the amalgam produced from ammonia.” 

In this.case he tried to obtain the metals in the form of their 
amalgams and then to distil off the mercury. The process was 
as follows :—'''The earths were slightly moistened and mixed 
with one-third of red oxide of mercury; the mixture was placed 
on a platina plate, a cavity was made in the upper part of it 
to receive a globule of mercury . the whole was covered by 
a film of naphtha, and the plate was made positive, the mercury 
negative." 

The amalgams so obtained were distilled in tubes filled with 
naphtha vapour and hermetically sealed. The chief difficulty 
met with was the action of the metal upon the glass when the 
mercury had been mostly driven off. Barium is said to be a 
metal of a silver-like appearance, and also calcium. Davy was, 
however, never certain that he had obtained them quite pure 
and free from mercury. 

Davy's work aroused great interest, but, owing to the limited 
electrical power at the disposal of workers in those days, the 
chief experiments were made in the direction of endeavouring to 
prepare the metals potassium and sodium by chemical means. 
We cannot, however, in the space at our disposal concern our- 
selves with the various chemical processes which were employed 
until 1889, when the Castner method for electrolvsmng: fused 
sodium hydroxide was introduced. Thus rather more than 80 
years after the discovery of sodium by Davy the identical 
method of preparation was introduced for its manufacture on a 
commercial scale. Davy found that he obtained the best results 
by using the electric current both as a dec omposing and heating 
agent. In the commercial processes now in use, the hydroxide 
is maintained in the fluid condition by the Joule effect of the 
electric current. 

Calcium has now been manufactured on the commercial scale 
since 1904, not, it is true, by the electrolysis of the hydroxide 
and the production of an amalgam, but by the electrolysis of the 
chloride. Although a large amount of work has been done upon 
the electrolvtic preparation of barium and strontium, we have 
not vet a satisfactory commercial method for producing these 
metals. If, indeed, the metals have ever been obtained in the 
perfectly pure condition, it has only been by most tiresome and 
tedious methods. Davy also prepared magnesium in the form of 

an amalgam by the electrolysis of its oxide. Most, if not all, 
the magnesium manufactured to- day is produced electrolytically 
bv the electrolysis of the mineral carnallite (potassium and 
magnesium chloride). 

‘Lhe extraordinary results achieved by Davy with the limited 
means at his disposal placed him in those days upon the 
highest pinnacle of fame as an experimentalist. To-day his 
reputation is in no way tarnished or dimmed, and a perusal of 
his work should act as an incentive to present-day workers. The 
engraving which we publish has been reproduced from Ostwald's 
Elektrochemie. Some of the details in this article were obtained 
from *Humphry Davy," by T. E. Thorpe, F.R.S., the bulk 
frem his own papers. 


pia aby Google 


Nov. 21, 1907. 


ELECTRICAL ENGINEERING 821 


MOTOR-GENERATORS IN DÜSSELDORF SUB-STATIONS 


HE converting machinery in the Bleichstrasse and Grün- 
strasse sub-stations of the Dusseldorf municipal electricity 
department has recently been augmented by the installation of 


though in this case, the latter are arranged in two groups, which 
are connected in parallel to reduce the necessary cross-sectional 
area of the windings. 


The guaranteed overall efficiencies for both 


2 


Fic. 1. 


two motor-generators, which аге of interest on account of their 
large size and special construction. Each set consists of a syn- 
chronous three-phase motor and two direct-current shunt-wound 
generators, all mounted in line on a common bed-plate. The 
essential condition imposed upon the contractors for the 
machines—the Felten and Guilleaume-Lahmeyerwerke A.-G., of 
Frankíort—was that they should run absolute!y silently, so thet 
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neighbouring householders should not be disturbed. To this 
end, the rotors of the three-phase machines have been cast as 
solid discs, this construction having the advantage over the 
usual design with spoked wheels that churning of the air is 
practically eliminated. Particular care has been taken with 
the foundations also, a layer of so-called iron-felt, 30 mm. in 
thickness, being placed between the bed-plate and the flooring. 

The motor-generator in the Bleichstrasse sub-station (Fig. 1) 
consists of a 1,050 h.p. three-phase motor, supplied with current 
from the H.T. mains at 5,000-5,500 volts and 50 cycles, and two 
direct-current machines, each of 350 kw., generating 220-300 
volts at 187 revs. per min. "The fields of the latter have twelve 
main poles, and are equipped with commutating poles, the wind- 
ings of which are connected all in series. In the Grünstrasse 
sub-station a somewhat larger set has been installed (Fig. 2), the 
three-phase motor having a rated output of 1,460 h.p., at 187 
revs. per min., and each of the direct-current generators develop- 
ing 500 kw. The voltages and peviodicity are the same as in 
the smaller set. The direct-cnrrent machines are constructed 
with 16 poles, and are also provided with commutating poles, 


1,050 H.P. SYNCHRONOUS Morong-GENERATOR AT  BLEICHSTRASSE SUB-STATION. 


sets were 865 per cent. on full load, and 81 per cent. at half 
load. The actual full-load and half-lced efticiencies on test 
came out at 88°7 and 852 per cent. resoectively in the case of the 
larger machine, and 88:8 and 85:6 per cent. for the smaller. 
The generators feed into the direct-current network, the supply 
pressures being 249 volts. They run entirely sparklessly with fixed 
brushes at all loads. 
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Fic. 2.—1,460 H.P. SYNCHRONOUS Moron-GENERATOR AT GRUNSTRASSE SUB-STATION. 


The chief dimensions and weights of the two sets are given 
in the following table : 


100 Kw. machine. 
( Bleichstrasse.) 


1000 Kw. machine, 

(Griinstrasse. ) 

Diam. of the motor mag- 
net-wheel 


ее 2480 тат, (8 ft., 14 in.) 
Diam. of each D.C. аг- 


2984 min. (9 ft., 94 in.) 


TORTI S e auo osa 1890 4... (8 1. 2L.) 2070. i. (б. 91... 2 
Diam. of commutator ... MOD. 0. T$.) 1800- 5; (4... 3.3 
Width of та c 250. 4 | 913 ,, ) Z0 A -f 913...) 
No. of bars in ,, ay 369 606 
Weight of mot. magn. 

wheel with shaft... 0500 kg. ( 9 tons, 13 ewt.) 11,000 kg. (10 tons, 16 cwt.) 
Weight of stator, com- 

INGE. 2 se эе a ЛОУ. {10 .; PROS V HIg 9.) 
Weight of each D.C. ar 

mature, with shaft ... 5000 4, (4 ge 18. у) UU auc ue 48$ ui) 
Weight of each D.C. 

niasnet-frame, com- 

LES ur ioo leti 8300 .. (8 , ur m 0700 (9 LU. е, 29 
Total weignt of motor 

generator with bear- 

ings and bedplate ... 65,500 ,, (84 ,, erus Г РИС РЧ 7 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial. Staff and 15 Strictly Copyright.) 


Specifications Published Nov. 14th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


a 
1906 Patents 


27,112, G. E. Fricker, is a patent for starting and regulating 
electric motors, and provides in conjunction with the main re- 
sistance in the armature circuit a subsidiary resistance, so 
connected with the main resistance that when the motor stops, 
with the main resistance cut out, the supplementary resistance 
will be substituted therefor and maintained in the circuit, until 
the main resistance is rendered effective by movement of the 
movable part or parts of the apparatus. Three claims, four 
figures. 


1907 Patents 


865, W. SCHAAKE. А patent electro-magnetic brake, so con- 
structed that whilst both tread of the wheel and the track rails 
form part of the magnetic circuit, and so constructed that no 
appreciable portion of the magnetic flux passes from the wheel 
to the rail at the point where these are in contact with each 
other. 

4,175, R. D. Merstox. This specification relates to a method 
and apparatus for producing a desired distribution of 
magnetic flux in motors, generators, and other electrical ap- 
paratus. It has been the custom hitherto to distribute in 
motors and generators the winding of one or more elements 
unevenlv, and when it is desired to vary the number of poles 
it is found that this kind of winding adapted for one number of 
poles is not adapted for another, and the object of this invention 
is to obtain in an uniformly wound machine the advantages of 
non-uniform distribution. ‘This is obtained by feeding into the 
windings at points chosen currents of the same phase, and of 
such value that the magnitude and distribution of the flux 
components produced by the resulting magnetic forces will be 
requisite for the distribution required. Eight claims, eleven 
figures. 

4.419. L. G. J. Errs. А new lamp-holder which is provided 
with a locking sleeve, internally. ‘The lamp 1s inserted into the 
holder, and the locking sleeve is rotated until the lateral portions 
of the slots engage and hold the lamp. This locking sleeve is 
suitably provided with a projection, with which a special key 
envages, and the holder is made, being provided with a bulge 
as to permit the insertion of a special key inside the holder and 
outside the locking sleeve, whereby the locking sleeve may be 
partially. revolved in either direction, to lock or unlock the 
lamp. Nine claims, thirteen figures. 

5,548, NiEMENS Bros., is an apparatus for electrically operating 
and controlling semaphore signals, and is accomplished by means 
of an electric motor, which can be automatically stopped after 
performing a certain number of revolutions, and is geared to a 
signal arm through a worm-gear and worm-wheel, and is ar- 
ranged to be rocked as a whole or in part, so as to bring this 
worn in and out of gear with its wheel, by movement of the 
armature of the known control or holding off magnet. The 
movement of the armature also determines the movement of a 
pawl into and out of engagements with the worm-wheel, so as to 
lock the signal arm in the danger position and unlock it when 
it is lowered. Three claims, two figures. 

10.126, P. H. Tuomas. Improvements in the distribution of 
current to mercury-vapour lamps, and to provide a means for 
ensuring that disturbances in one or a number of lamps arranged 
in series shall not affect the working of the rest. and this is 
achieved by supplying each lamp from an auto-transformer to 
the terminals of which the positive electrodes of the lamp are 
connected, the negative electrode being connected to an inter- 
mediary point in the auto-transformer. The several transformers 
are connected in series across the supply circuit, and one or more 
is provided with a shunt circuit arranged to be automatically 
closed in the event of the corresponding lamp becoming inopera- 
tive. Two claims, one figure. 


Specifications Published To-day 


The following Patent Specifications will be pablished to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


24.966. Muinneap. Telegraph and like posts. 
29.218, Јонххох. Method and means for circulating air round 
electric motors. 


25,557, Mountatn & GiBsoN, Lro., & Heap. Track brakes for 
electric tramcars and the like. 

28.091, CLEMENT. ‘Telephone exchange systems. 

29,425, Preston, Ror, & Кок. Electric lighting of trains. 

29,748, Brazin & Lyparrt. Measuring instruments for electric 
storage batteries. 


1907 Patents 


1.049, WaizKE. Electro-magnetic clutches. 

5,334, 'lTAYLoR. Sound signalling on street. road. cr like elec- 
trically and other self-propelled vehicles or locomotives. 

5,426, WHEATLEY (Enochs). Telephone exchange apparatus. 

4,931, Ввїїїзн Тномхох-Носѕтох Co. (General Electiic Co.) 
Electric arc lamps. 

7,758, McMorrax. Guard for trolley wheels of electric tram- 
cars and the like. 

9,051, AMALGAMATED Rapnio-TELeGRAPH Co. (Rosenthal). Oscil- 

| latory circuits of radio-telegraph svstems. 

11,402, RirriNG. Magneto-electric ignition device for multiple- 
cylinder explosion engines. 

16,662, Box. Elastically articulated shaft and journalling de- 
vices for fast rotating bodies. 

19.808, Barras & WEDDELL. Incandescent electric lamps. 

20,226, ALLGEMEINE ELEKTRICITATS.-Ges. Electromagnetic de- 
vices. 


Complete Specifications open to Public Inspection before Accept 
ance, under the Patents Act, 1901. 


1907 Patents 


22,000, Prerer. Electric cranes and other electric hoists. 

22,612, KJELLBERG. Electric switches. 

22.852, LAMME. Armatures for dynamo-electric machines. 

22,855, CONRAD. Armature windings for dvnamo-electr:c 
machines. 

25.057, CONRAD. Alternating electric-current motors. 

25.098, NcHorr & Gen. Manufacture. of electric incandescent 
lamps. 

25,551, Ges. SIEMENS & Co. Electric search-lights. 

25.801, Connon. Electrical water-heaters. 

25,880, FELTEN & GuILLEAUME LAHMAYERWERKE AKT.-GEs. 
Means for generating direct current of limited strength. 

25.881, FELTEN & GvuILLEATME LANMAYERWERKE Акт. -СЕЅ. 
Electrical installations. 

25.916, Latour. — Alternating-eurrent. machines. 

24,028, WoLFRAM-LAMPEN AKr.GtEs Process for decarbonising 
tungsten filaments containing carbon cr carbide. 

24,155, ALLGEMEINE ELEKTRICITATS-UES. Alternating-current 
commutating electric machines. 

24,299, Tımar & Von Drecer. Process for obtaining cold elec- 
tric light by means of high-tension electricity. 


Expiring Patent 


The following patent expires during the current week after 
a life of fourteen years :— 

22,970, SIEMENS Bros., relates to apparatus for electrically 
working switches on railways by means of an electromotor 
actuated by means of a contact switch apparatus at a central 
station, the motor being connected by three conductors for this 
purpose, and, in addition to setting and locking the railway 
switches, the apparatus also operates a control signal or indicator 
which shows whether the switch is locked or has been opened 
by a passing train. A locking device is also provided whereby 
the reversal of a switch is rendered impossible if a vehicle 15 
situated on the line within a certain distance of the switch; 
and also an arrangement whereby a conductor leading to the 
semaphore signal is cut out of circuit, so that the signal cannot 
be changed as soon as a train has forced open the switch, and a 
signalling device is placed near the switch whereby orders for 
working the switch can be given to the station. Six claims. 
four figures. 


Application for Amendment 


Further particulars and instructions as to procedure in opposition 
to amendment will be found in the Official Journal of the Patent 
Office of Nov. 14th. 


Application is made Ly the AvERGESELLSCHAFT to amend patent 
6.805 of 1906. This patent describes an incandescent lamp the 
metal filaments of which are prevented from buckling and 
breaking by elastic suspenders, the dimensions of the = sprinz 
suspenders being determined by the elasticity, softness, and 
weight of the nlaments, and also by the elasticity of the sus 
penders themselves. The elastic suspenders are attached to the 
walls of the bulb. Five claims, six figures. 


For LOCAL NOTES, &c., see pp. 823 to 830 
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LOCAL NOTES 


ABERDEEN: County Council's Bill.—The Finance Committee 
of the County Council has submitted the Bill ot expenses in 
connection with the recent proposal to purchase the Deeside 
Electricity Co.'s undertaking, and the opposition. to the Cor- 
poration Bill. Mr. C. H. Gadsby, who gave evidence for the 
County Council before the Parhamentary Committee, has sent 
in à bill for £98 7s. for tees and expenses, and Sir Alexander 
Kennedy, who reported upon the optional powers of purchase 
granted to the County Council, a bill for £78 15s. "The total 
expenditure in connection with the Bill was £449, the various 
items of which have been passed. 

AUSTRALIA: Victoria.—The Australian Mining Standard 
states that exceptional circumstances in connection with the 
running ot the St. Kilda-Brighton electric tram service of the 
Victorian Railway Department caused a loss of £7,802 for the 
year ended June oOth. In the Commissioners’ report it is stated 
that the expenditure at that date, on account of the construc- 
tion of the line, was £58,655, and for rolling stock £14,504, a 
total of £52,939. ‘The revenue of the line for the year was 
£9,590, and the ordinary working expenses £7,451, equal to 
77°70 per cent. This would have feft a net revenue of £2,139, 
or £159 in excess of the amount required to meet the interest 
at the rate of 3°74 per cent. on the total capital cost, viz., 
£1,980, but, unfortunately, a fire took place at the power house 
and car sheds on March /th, which destroyed the sheds and the 
bodies of 17 cars, and did considerable other damage. Тһе 
estimated cost of making good the loss and damage done by this 
fire is £15,209, of which £9,941 2s. 2d. had been expended at 
June 30th. This expenditure was incurred for replacement 
purposes, and has been debited to the working account, making 
the net loss for the year in the operation of this line, including 
interest charges and expenses as above, £9,782. Altogether 
1,030,242 passengers were carried, the average fare being 2°21d. 

The well-known Melbourne firm of consulting and contracting 
engineers, Messrs. Noyes Bros., will in future be carried on 
as a limited liability company, with a capital of £100,000 in 
£10 shares. 

BACUP: Tramway Extensions.—The Borough Council of 
Bacup, in East Lancashire, is applying for Parliamentary powers to 
extend and electrify their tramways, there having been numerous 
new industrial ко started in the district recently. 

BARNES: Municipal Tramway Scheme.—The Richmond 
Council has not fallen in with the idea of a municipal tram- 
way scheme, but enthusiastic spirits in Barnes do not intend 
to allow the project to be abandoned. А public meeting is being 
arranged for early in December. 

Tramway | Proposals.—'TIhe District Council have instructed 
the surveyor, electrical engineer, and clerk to prepare a 
report for the Tramways Committee as to the possibilities of a 
system of electric tramways for the district, to be constructed 
and worked by the Council. 

BECKENHAM: /Zlectricity Loan.—The [Local Government 
Board has notified the Urban District Council of Beckenham 
that they are not prepared to extend the period allowed the 
Council for the repayment of the loan of £5.460, sanctioned for 
the purchase of part of the undertaking of the South Metro- 
politan Electric Light & Power Co., Ltd. 

BELFAST: Tramways.—At the weekly meeting of the Tram- 
ways and Electricity Committee, on the 11th inst., Sir Robert 
Anderson presiding, a letter was read from Messrs. M’Lean & 
Sons, solicitors, intimating that their clients were naking ar- 
rangements for constructing the tramway line between Holywood 
and Belfast, asking for an interchange of tratlic, and a quotation 
for supplying power to the proposed new system. The com- 
mittee unanimously decided not to give the Holywood Company 
powers to run over the Corporation lines, but to supply current 
at a rate fixed upon. The Town Clerk, Sir Samuel Black, stated 
that he was about to take steps to have a Lill promoted in the 
House of Commons for the purchase of the Cavehill and White- 
well Tramway undertaking which the Corporation has decided 
to purchase. 

At the last meeting of the Tramways and Electrical Committee 
Alderman Sir Robert Anderson presiding, the Manager, Mr. 
Nance, recommended the building of a number of top covers 
for the cars, the cost being estimated at £117 each. The covers 
will be made in the Corporation workshops. At the meeting a 
voluminous report from the expert of the Citizens’ Association 


was submitted. in which it was alleged that a sum of £48,710 - 


had been overpaid in connection with th» reconstruction cf the 
tramway system of the city. Mr. Cutler, the City Surveyor. 
said that he was prepared to stand over his figures, and courted 
the fullest investigation, and that he would prepare a report on 
the matter. А motion thanking the Association for bringing 
the matter before the Committee was defeated. The items in 
which it is allezed that overpayment was made include alleged 
errors in measurements of the line. The Corporation has every 
faith in Mr. Cutler's figures and deservedly so. 
BIRMINGHAM: Town Hall Liqhting.—The reproach that the 
Town Hall. Birminzham, is insuthciently lighted can no longer 
be made. On Wednesday, the 13th inst., for the occasion of the 
Conservative Delegat:s’ Reception and Banquet to Mr. A. J. 


Balfour, the Hall was lighted throughout with csram lamps. 
‘These were installed by Mr. О. C. Knight, electric2l contractor, 
Edmund Street, Birmingham. The improvement was most 
marked, the osram lamps giving more than double the candle- 
power of the previous installation of carbon filament lamps, and 
reducing the current bill 50 per cent. 

BOLTON: Tramway Developments.—The Corporation аге 
seeking Parliamentary powers to extend it in various directions, 
and for sanction to borrcw the money to carry out the work. 

BURY: Electricity Extensions.—' The Electricity Committee 
have appointed a sub-committee to go into the question of extend- 
ing the plaut at the electricity works to supply current on the 
alternating system to manufacturers. 

BUXTON: Electricity Undertaking.—At the meeting of the 
Urban District Council on Friday, it was reported that the 
revenue from the electricity undertaking had increased from 
£2,102 to £2,562, and that the works costs had remained 
stationary. 

Electricity Returns.—The returns for the half-year ended 
September, 1907, show that the number of 8 c.p. lamps 
connected to the mains was 26,176, as compared with 24,012 at 
the close of the corresponding period of 1906, an increase of 
2,164; the number of motors had increased from 28, equallin 
100 h.p., to 351—110 h.p. The units sold=116,639 in 1907, 
against 99,580 for 1906, an increase of 17,059. The revenue had 
increased from £2,102 7s. 6d. in 1906 to £2,362 8s. 2d. in 1907, 
an increase of £260 Os. 8d. The works cost remain the same as 
last year. 

CARMARTHEN: Provisional Order | Application.— Messrs. 
J. B. Saunders & Co., electrical and mechanical engineers, 91 
York Street, Westminster, are applying for a Provisional Elec- 
tric Lighting Order for the borough of Carmarthen. 

CHERTSEY: Zlectric Supply.—The Woking Electric Supply 
Company have asked for the Rural District Council's consent 
to the promoting of an Electric Lighting Provisional Order for 
Egham and Thorpe. The company has already a Provisional 
Order for part of Chertsey and Byflect. The company ask for 
a guarantee of 10 per cent. upon the mains outlay for two 
years. After some discussion it has been decided to await an 
expression of opinion from the Thorpe Parish Council. 

COLWYN BAY: Electric Light. Ertensions.—lt has been 
decided to lay down an electricity main to Colwyn. 

CROYDON: Election of Officers—Mr. Alderman Tramble, 
J.P., and Mr. Councillor J. Anthony Trythall, have been re- 
elected chairman and vice-chairman respectively of the Croydon 
Corporation Tramways Committee for the ensuing year. 

DERBY: Private v. Public Supply.—In a report by the West 
Derby Guardians, it is stated that the isolated plant at the Mill 
Road Infirmary had produced electricity at 3d. per unit, com- 
pared with 33d. per unit, which would have been charged by the 


Corporation. The saving upon the last half-year was £lJ« 
6s. 9а. 
Tramway | Returns.—'The annual report of the tramway 


manager states that the traffic receipt from electric traction 
for the year ended March 515% were £37.558, compared 
with £335,665 for the previous year. The total receipts from 
all sources amounted to £38,429, compared with £54,218. The 
total working expenses were £22,587, compared with £18,984, 
The working expenses per car-mile were 6:527d., against 5:947d., 
and the total receipts per car-mile 10°86d., against 10'17d. 
The balance transferred to net revenue account is £16,041, com- 
pared with £15,233. "There is a certain mileage of horse tram- 
ways and omnibuses still being worked, upon which there has 
been a loss of £594. The net profit upon the whole system is 
£7,930, the figure last year being £6,529. The capital expen- 
diture to March 31st was £109,722. In moving the adoption of 
the report at the meeting on Saturday, Alderman Spriggs, the 
chairman, said that better progress was being made with the 
construction of the Ashbourne Road and Uttoxeter Road routes, 
and it was expected that the cars would be running by the 
middle of December. Upon the Nottingham Road route the 
contractors anticipated having the cars running early in 
January. 

DUNDEE: . Electric Lighting of Overgate.—Overgate was 
lighted for the first time with electricity last Wednesday. 
The old gas lamps have been discarded, and the new light intvo- 
duced with effects which were universally regarded as satisfac- 
tory. The new lamps are so arranged that the light is diffused 
from the centre of the thoroughfare by means of flame arc 
lamps. 

EDMONTON: Tramways Extensions.—An extension of the 
electric tramway from Lower Edmonton to the northern boundary 
of Enfield, where it joins the parish of Waltham Cross, is 
practically completed, and is expected to be opened in about a 
fortnight. It will be linked up with the Metropolitan Tramway 
Company's systems to Stamford Hill and Finsbury Park. Works 
are proceeding in connection with a further extension, 

FLEETWOOD: Purchase of Electric Suppiy Company.—We 
understand that the offer of the Fleetwood Urban District 
Council of £12.000 for the undertaking of the Fleetwood ane 
District Electric Light and Power Company has been refused. 
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The company decline to fix a price, but are desirous of 
submitting the matter to arbitration. The business of the com- 
pany has of late years made substantial progress, and last year 
a profit of £1,000 was disclosed, as against £170 in 1905. The 
number of units sold in 1905 was 115,000, and last year the 
total reached 134,000. 

GREYSTONES (IRELAND): Proposed Electricity Supply.— 
A firm of contracting engineers have offered to install a gas- 
driven generating plant for the purpose of a public and private 
supply of electricity, and ask the Council not to oppose an appli- 
cation for the necessary Parliamentary powers. It was agreed to 
take no action in the matter pending the report of a consulting 
engineer. 

HANLEY.—A conference has been held between representa- 
tives of Hanley, Burslem, Stoke-on-Trent, Longton, and Fenton 
to consider a scheme for the federation into one large city of all 
the Potteries towns. An important step towards the federation 
was taken by the agreement of the conference. to the following 
resolutions :—'* That the gas and electricity concerns of the Pot- 


teries towns be bought by the new amalgamated boroughs at. 


valuation, the towns owning the works to receive the value as 
fixed by the valuers, less the outstanding loans, which loans 
shall be discharged by the new borough." 

HASLINGDEN: Zlectricity Supply.—The Town Council are 
consulting a firm of experts on the question of the generating of 
electricity after deciding to erect a station and electrical plant. 
This action has been taken in deference to public opinion, and 
the sanction for the actual erection will be deferred until the 
expert's report has been received. 

HENDON: Progress of Llectrical Works.—The Electric 
Supply Co., Ltd., who recently appointed Mr. B. G. Drummond 
as resident engineer and manager, are making considerable pro- 
gress in the laying of cables. The cables are in position in 
kinchley Road to the cross roads, and in Golder’s Green Road. 
They will be continued in Finchley Lane, Parson Street, Church 
Road, Sunny Gardens, and Brampton Grove to West Hendon. 
It is hoped that by the end of the vear, or early in 1908, the 
company will be in a position to supply current along the roads 
named. The price charged is 5d. per unit, and for power 
purposes 24d. per unit, 

HEREFOR 
quarter ending September 29th states that the units sold for 
lighting equal 31,787, against 26.569 in same quarter of 1906; 
units for power equal 4,839, against 8,472; total units sold, 
36,680, against 34,841; equivalent of 8 c.p. lamps, 23,930, against 
20,189; lamps added in quarter equal 61; number of motors 
connected equal 50, against 42 in 1906. 

HORSFORTH: Zlectric Lighting.—The supply of electricity 
in Horsforth is expected to be available in about a fortnight's 
time. The main streets are to be lighted with it. The electric 
supply comes from the Yorkshire Electric Power Company's 
works at Thornhill. fifteen miles away. 

HULL: 7'clephone Accounts.—With reference to the recent 
criticism of the municipal telephone accounts by the Postmaster- 
General. in which he was alleged to have stated that items 
which should have been charged to revenue had been charged 
to capital, a letter has now been received from Mr. Sydney 
Buxton, in which he says that his statement was made on the 
face of the last published accounts of the Corporation telephone 
system from April Ist, 1906, to March 515, 1907. It appeared 
from that document that during that year salaries and wages 
to the amount of £398 10s. 9d. were charged to capital account, 
and that the total expenditure of the same kind charged to 
eapital account in connection with the system (from the com- 
mencement) amounted to £3,035. Не could only assume, therefore, 
that this charze was in spect of work done bv the staff in con- 
nection with the construction of new plant. He was aware that 
this method of account was commonly adopted in connection with 
similar undertakings, and he did not impute any irregularity to 
the procedure. The Postmaster-General, the letter concluded, 
was unaware of the circumstances which had led the committee 
to impute to him a statement which he did not make. "The chair- 
man, deputy-chairman, and Town Clerk have been requested to 
draw up a suitable replv. 

JAPAN: Aohe City Lailway.—Charters have been obtained for 
two electric railways, the Kobe City end Hiogo-Akashi. There 
are great difficulties, both engineering and others, in each case, 
but. once built, they should prove successful. The capital of the 
first is £600,000. and the length of the overhead line is 
18 miles. The other, connecting the city with the old castle 
town of Akashi, which has developed several industries, is to 
be 13 miles in leneth, with a capital of £200.000. 

KIRKCALDY: Llectrie Tramways.--A through service of 
cars was started on the Wemyss and Kirkcaldy lines on Wed- 
nesday last. 

LLANELLY : Electric Lighting and Tramways.—1t is probable 
that terms will be arranged with the Llanelly and District. Elec- 
trie Light and Traction Co. for the construction of the authorised 
tramways, and the erection of a generating station. At a con- 
ference between the Council ond representatives of the company 
it is understood that a pledge was given that railway No. 1 
would be ready by April 22nd next. the limit of the order. 
With regard to lighting, the present discussion tends to the 
probability that the company will supply the Council in bulk. 

LEEDS: Tramway. Feccipts.- Whe receipts on the Leeds city 


D: Electricity Accounts.—The report for the 
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tramways last week amounted to £6,560 1s. 10d., an increase 
of £579 3s. Yd. us compared with the corresponding week of 
last year. The number of passengers carried was 1,448,192, an 
increase of 72,421. The total receipts during the present financial 
year amount to £212,575 Os. 7d., as against £203,320 5s. 65d. at 
Hn тулы period of last year, an increase of £9,054 

S. 15d. 

LICHFIELD: Provisional Order Expenses — The Electric 
Lighting Committee recommend that legal proceedings be taken 
against Messrs. Foote & Milne for the costs incurred by the 
Corporation in obtaining the Lichfield Electric Lighting Order, 
1901. It is stated that Messrs. Foote & Milne, to whom the 
Order has been transferred, agreed to pay the amount incurred 
by the Corporation in obtaining the Order in the first case. 

LONDON: London County Council.—At the meeting of the 
L.C.C. yesterday, application was granted to Stepney Borough 
Council for permission to borrow a further sum of £10,000 in 
respect of a loan of £37,480 already sanctioned by the County 
Council, and also for permission to take up the loan of £10,000 
ш by the County Council at its meeting on May 14th 
ast. 

The Council approved of the Works Committee undertaking 
the erection of the first section of Hammersmith car shed on a 
schedule of prices based upon those for which the Poplar car 
shed was erected, subject to reductions proportionate to the size 
of the building. The building work is estimated to cost £6,080, 
and in addition £1,125 will be required for track work, overhead 
equipment, wiring, and fitting, &c. This work wil also be 
carried out by direct labour. 

The Highways Committee, in a report, alluded to an agree- 
ment entered into by the Council to pay Messrs. G. C. Milnes, 
Voss & Co: the sum of £4 10s. for every electric car roof-cover 
manufactured under the ‘“‘ Magrini” patent, bv or on behalf of 
the Council, for five years from December, 1904. The licensees 
brought an action to recover royalties in respect of roof-covers 
manufactured by the Council itself, as well as 300 roof-covered 
cars recently supplied to the Council by Hurst, Nelson & Co., 
Ltd., but questions having arisen as to the validity of the 
pieno the Council contested the claim. After negotiation the 
icensees agreed to a settlement on payment by the Council of 
£2,250 and the taxed costs of the action. The Highways Com- 
mittee recommended that this settlement be approved, and the 
recommendation was agreed to. 

The Council formally rescinded its decision to apply to Parlia- 
ment in 1908 for authority to construct tramways from West 
Norwood to the Crystal Palace. 

A special meeting of the Council was held to consider a report 
of the Highways Committee in favour of the purchase by the 
Council of the portion of the Harrow Road and Paddington 
tramways situated in the County of London, at present worked 
by the Metropolitan Electric Tramways Company. This report 
was given at length in our last issue. 

Before the recommendation of the committee was discussed, the 
chairman of the Council pointed out that, as the Finance Com- 
mittee had not reported upon the matter, it would be necessary 
either to adjourn the special meeting or suspend the standing 
order which required that the Finance Committee should report 
upon all schemes of this kind. After some discussion an 
adjournment until November 26th was unanimously agreed to. 

County Council. Tramways.—On Thursday last the new 
line between Highgate and Highbury was officially opened. 
By the completion of this section, the work of electrifying the 
whole tramway between Highgate and Moorgate Street, a 
distance of 44 miles, has been finished, and a connection with 
the electric trams running from Aldwych has been established. 
The lines of the Middlesex County Council also join up at the 
Hichgate terminus, and so it is now possible to go from Aldwych 
to High Barnet. 

Battersea: Tramway Electrification.—The Battersea Borough 
Council last Wednesday agreed to the proposals of the Highways 
Committee of the London County Council with reference to the 
electrification of the tramway from Nine Elms Lane to East Hill, 
and adopted the County Councils suggestions in regard to 
procedure for acquiring property. The borough survevor was 
authorised to prepare estimates of the cost of widening works. 

Bermondsey: Electricity Extensions.—The Finance Committee 
of the Borough Council, in a report circulated on Monday. 
approve of application being made to the L.C.C. for sanction to 
borrow £2,154 for extending the electricity feeder in Lower 
Road to the existing main in Redriff Road, near Finland Yard, 
the main in Redriff Road at Finland Yard being carried on at 
the same time to the main in Lower Road. The Committee 
state that there is a balance in hand on unexpended loans of 
£5,532. The Electricity Committee report that the units gener. 
ated in October, 1907, were 285,454, against 180.558 in October. 
1926, an increase of 58 per cent. The units generated for the 
first week in November numbered 75,145, an increase of 745 per 
cent. above the corresponding week of last vear. The report 
of the Electricity Committee contains the following item :- - 
*We have had under consideration. à suggestion from the 
borough Electrical Engineer as to supplying our own customers 
with lamps, so that they might rely on always getting a lamp 
which could be relied upon to give the best possible light. 
Having regard to the advantage it will be to the consumer to 


for 
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know where he can obtain a reliable lamp, we have directed the 
Borough Electrical Engineer to keep a sufticient stock of lamps 
on hand to supply customers who may require them, and that 
the charge for same be added to the consumers’ quarterly 
account.” 

Fulham: Council's Contracts.—The Law and Parliamentary 
Committee of the Borough Council, in a report circulated on 
Monday, refer to a diiliculty which has arisen with Messrs. 
Westwood & Wright, who had a contract for a condensing pipe, 
sump, and river work at the generating station. The amount 
of the contract was £4.314, and it took abot a year to complete. 
After the work had been in hand for three months, the Borough 
Electrical Engineer found that about £1,127 worth of the work 
could be dispensed with, and in accordance with his powers 
struck out this part of the contract. The extras on the contract 
amounted to about £300. ‘The contractors claimed to be allowed 
20 per cent. of the value of the work omitted on the ground 
that provision was made for executing the whole contract. 
They asked to be paid a sum of £306 16s. to cover their trade 
charges and profit, which they said would have been included 
in their estimate on the sections carried out, if they had known 
that serious deductions were likely to be made. The Committee 
have agreed to a settlement of the claim by payment of a sum 
of £105. 


Hampstead: Electricity Accounts.—The returns for the 
Michaelmas quarter show that the receipts of the electrical 


undertaking have been as follows :—Current supplied to private 
consumers, £5,549 13s. 3d., as against £4,800 2s. 7d. » the 
corresponding quarter of last year. Meter rents, £505 15s., 
against £956 19s. 7d.; other charges, £18 15s. 6d., against 
£17 3s. 9d. ; public lighting, £741 155. 2d., against £790 195. 4d. ; 
a total of £6,815 16s. 11d. against £6,565 5s. 3d., an increase of 
£248 118. 8d. 

PF slington.—' Tho reconstructed Canonbury Tower is to be lighted 
with electricity, and low-tension distributing mains are to be laid 
thereto by the Council at an estimated cost of £125. Application 
is to be made to the L.C.C. for sanction to borrow £6,955, the 
cost of providing and laying low- «nd high-tension mains and 
connecting consumers' premises to the mains during the year 
ended March 31st, 1907. 

Lambeth: Tramway Extenstons.—At a meeting of the 
Borough Council on November 14th, a letter was read from the 
Board of Trade approving the proposed method of reconstruc- 
tion, for electric traction, the tramways from Vauxhall Cross 
via South Lambeth Road, Stockwell Road, and Gresham Road, to 
and across Brixton Road. 

Marylebone; Electricity Staff Alterations.—The reorganisation 
of the staff of the electricity undertaking, and the inter-relation 
of the several departments and the books of reference kept by 
each, has been for some time past under the consideration of the 
Electricity Supply Committee, who reported on ‘Tuesday having 
effected several changes with a view to etfticiency and economy. 
‘The reductions made to bring the staff duwn to a normal estab- 
lishment were as follows :— December 21st, 1905, (a) number of 
men employed, 257, (b) wages per week, £479; December 20th, 
19.6, (a) 195, (D) £356; October 31st, 1907, («) 166, (0) £282. 
The committee anticipate a further slight reduction during the 
next few months. They were of opinion that the engineer and 

“manager should as far as possible be relieved of the otlice routine 
in order that he might be free to give full attention to the larger 
«questions of etliciency of supply and growth of the business, and 
that the electrical accountant (Mr. E. J. Jennings) should have 
control of the othce routine апа clerical staff. The committee 
had divided up the spheres of work and responsibility, and 
they further had decided, subject to the usual sanction, that Mr. 
Jennings’ title be altered from that of ''electrical accountant ”’ 
to that of "secretary and accountant of the electricity depart- 
ment," and that his salary be increased from £300 te £350 per 
annum. The committee had also considered, after consultation 
with the engineers, the maximum salaries to be attained in the 
'arious grades of the department, and had fixed same as 
follows :— Generating station: Assistant station superintendent, 
£3 per week; shift engineers, £5; boiler-house superintendent, 
£3 10s.; switchmen, £2 10s. ; sub-station attendants, £2; drivers, 
£2 5s.; stokers, £2 10s. ; volt regulators, 18s. 8d. ; fitters, £2 5s. 
Mains department; Mains superintendent’s assistants, £4; meter 
superintendent, £4; assistant meter superintendent, £2 10s.; 
meter testers, £2; meter readers, £1 15s.; wiremen, £2; 
jointers, £2 7s. 64.; box inspectors, £1 12s. 6d.; general fore- 
man, £2 15s. 6d.; storekeeper and timekeeper, £3. They hoped 
shortly to submit a list of maximum salaries for the office staff. 
Paddington: Tramways Eatensions.—The solicitor to the 
Metropolitan Electric Tramways, Ltd., has informed the Borough 
Council that his clients propose to apply next session for power 
to construct a tramway along the Harrow Road in continuation 
of their existing lines from Amberley Road to Edgware Road. 
Poplar. -Yhe cables crossing the London and India Docks at 
Tuimmehouse have been damaged. In order to avoid the expense 
of repairing same, which would be recurrent, it is intended to 
erect а girder bridge, similar to that carrying the high-tensicn 
cables. and replace the existing twenty-eight single dock crossing 
cables by four 5-core cables. By this method the cable will always 
be easy of access in case of damage, and will thus save the heavy 
cost of diving operations. The total estimated cost of the work 


is £70. 
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Stepney: Electricity Charges.—The Borough Council have 
decided to supply the churches and other places of worship in 
the district on a flat rate basis, this being 6d. for a maximum 
demand for the first 30 hours for the winter months, and for 
the first 20 hours for the summer months, and nine-tenths of a 
penny per unit afterwards, which will bring the rate to 6d. and 
O'9d. instead of 8d. and 14. per unit. 

St. Pancras: Appointment of Officers.---Mr. H. W. Ingram 
has been elected chairman, and Mr. A. J. Thomas deputy 
chairman, of the Electricity Committee for the ensuing year. 

Willesden: Tramway | Difficulties.—'Yhe Middlesex County 
Council have completed their tramway to Willesden Green, but 
the Board of Trade have refused to allow it to be used, as the 
lines interlace in several places. This has been done to econo- 
mise and to avoid the widening of the road, but the Board of 
Trade insist on the widening being carried out. 

Woolwich: Electricity Supply.—The Borough Council has 
been in negotiation with West Ham for a bulk supply of elec- 
tricity, but the present law does not give West Ham the right 
to sell electricity in bulk. 'The Law and Parhamentary Com- 
mittee propose that the Council shall petition the Board of 
Trade to re-introduce its Supply of Electricity Bill next session; 
this would give both local authorities already supplying elec- 
tricity extended powers. | 


LOWESTOFT: Electric Lighting Scheme.—An agreement has 
been entered into between the Electric Lighting Committee and 
the Oulton Broad Urban District Council, whereby the latter 
are to apply for a Provisional Order for the lighting of the 
Oulton Broad District. The agreement also provides that Oulton 
Broad District Council shall take a bulk supply of power from 
the Lowestoft Council, at rates of, up to 50,000 units, dd. per 
unit; over 30,000 units, 21d. per unit; for lighting. For power 
the rate will be 2d. per unit up to 2,000 units, and after that 
13d. per unit. The agreement is for five years, and is termin- 
able after that period by a six months' notice on either side, and 
also any reductions in price to cohsumers shall affect both 
districts alike. 

Tramway Returns.—The returns for the week ended Saturday, 
November 9th, were :— Passengers 43,177, receipts £179 18s. 1d., 
as compared with 43,630 passengers, representing £181 18s., for 
the corresponding week of last year. On Sunday, November 
10th, there were 4,854 patrons, who paid £20 4s. 6d., while for 
the same Sunday of last year the figures were: Passengers 5,427, 
takings £22 12s. 3d. ‘These figures show a decrease of 
£1 19s. 11d. on the week, and £2 7s. 9d. fog the Sunday. 


NEWPORT: Loan Refused.— The Local Government Boaid has 
refused to sanction the further loan for electric lighting purposes 
of £10,000 until the adverse balance of £2.864, which was 
brought forward against the concern, has been paid off. 

PERTH: Tramway Returns.—The report for the month eius 
October 9th states that the total number of passengers carrie 
was 149.268. and the total receipts amounted to £694 18s. 12d. 
The increase over last vear was 10,905 passengers, and of receipts 
was £326 12s. 8d. ‘The cost of public lighting by electricity was 
£540 18s., as against £340 19s. 2d. for the corresponding period 
of the previous year. 

SHERINGHAM: Electric Lighting.—A Committee has under 
consideration the desirability otf applying for an electric lighting 
Provisional Order. A private individual in the town has ex- 
pressed his willingness to obtain an Order, and this has cet the 
Council] thinking. 

SOUTHAMPTON: Electricity Accounts.—The report for the 
half-year ending September 30th states that the trattic receipts 
amounted to £28,253. The car mileage was 572.854, and there 
were 5.567.510 passengers carried. The traftic receipts per car- 
mile were 11:85/d., while the total receipts per car-mile were 
12246d. After all expenses were paid, there was an available 
balance for the depreciation and renewals fund of £5.521, which 
was an increase of £2,320 on the corresponding period of the 
previous year. 

TODMORDEN: Electricity Áccounts.—' The cost of the elec- 
tricity works to date is £19,500, and the deficit last year was 
£1.455. The total number of units sold for the year ending 
September, 1907, was 26,612, against 14,085 for the corresponding 
period of last year. 

WOODBRIDGE (SUFFOLK): Street Lighting.—At its last 
meeting, the Council passed a resolution under which a contract 
will be entered into with the Suffolk Electricity Supply Co. 
tor public lighting for seven years, at £350 per annum. Osram 
lamps will be used. i 

YARMOUTH: Street Lighting.—It is proposed to substitute 
782 64 c.p. electric lamps for the same number of gas lamps 
now in use, and some additional arc lamps at a «ost of 
£2,478 6s., which would bring about a saving of £185 11s. 4d., 
and also to place on the Cliffs at Gorleston eleven 64 c.p. 
electric lamps. Sixty-one arc lamps in the main streets are to 
be kent alight until three-quarters of an hour before sunrise 
until January 14th, at an additional cost of £24. 

YORK: Electric Tramways.—At the meeting of the Tramways 
Committee, held last Tuesday, approval was expressed 
to the steps being taken to secure the Light Railways Order 
enabling the Corporation to instal a system of electric trams in 
the city. 
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TENDERS INVITED AND 


ASTON.—Extensions are to be carried out to the low-tension 
mains in connection with the electricity undertaking. 

AUSTRALIA.—The Victorian Postmaster-General’s Depart- 
ment invites the following tenders :—-Five sections of a tele- 
phone switchboard for incoming junction lines by December 
l7th; 30 metallic circuit telephone switchboards (100 lines), 
jacks, and plugs, by December ólst; 11 sections of a common 
battery switchboard, and 5,000 subscribers’ telephones, and other 
apparatus for Windsor exchange, by January 7th; a common 
battery switchboard, and 43,000 subscribers’ telephones, by 
January 8th. 

The Board of ‘Trade have received from their corre- 
spondent at Melbourne (Mr. Max Hirsch) copies of the 
specification and conditions relating to tenders for the supply 
of 30 metallic circuit telephone switchboards (100 lines). Tenders 
will be received by the Deputy Postmaster-General, Melbourne, 
till 3 p.m. on December 3lst. 

The South Australian Postmaster-General's Department re- 
quires tenders for a common battery switchboard and 5,000 sub- 
scribers’ telephcnes by January 8th; a common battery switch- 
board, 400 subscribers' telephones, and 400 protectors, by March 
llth. 

The New South Wales Postmaster-Generals Department in- 
vites tenders by January 8th for the supply, delivery, and 
erection at the Newcastle Post Ottice of a branching metallic 
multiple magneto switchboard. 

BIRMINGHAM.—Messrs. Cadbury Bros, of Bournville, 
invite tenders by November 25th for stores, which include 
electrical goods. 

BRADFORD.—-The Tramways Department invites tenders for 
general stores, including lamp fittings, electric lamps for cars. 
overhead equipment, &c. Full particulars from the Tramway 
Manager, 15 Bridge Street (fee one guinea, returnable), to whom 
tenders by November 23rd. 

CALCUTTA.—-The Corporation invite tenders for lighting by 
gas, oil, or electricity, or other illuminant, of the streets, 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation, 
Municipal Office. 

CAMBRIDGESHIRE.--A special committee of the County 
Council appointed to confer with the authorities of the Fulbourn 
Asylum in respect to the expenditure of £7,000 uvon the instal- 
lation of producer gas and electric lighting plant has reported 
that they are unable to recommend the County Council to give 
their consent to this expenditure. At the meeting of the County 
Council. which considered this report, an amendment was moved, 
and subsequently accepted, as follows:—‘‘That the Council 
having fully considered the Visitors’ report, approve generally 
of the use of gas engines for power purposes, but would give 
preference to a scheme for electric lighting if this can be shown 
to be as economical as gas lighting, and returns the revort of 
the Committee of Visitors for further consideration." The 
reason given by the Special Sub-Committee for not recommending 
assent to a scheme of electric lighting was that a firm of gas 
plant manufacturers had offered to lay down new plant for 
£2,400, as against the £7,000 for the electrical installation. 

CHILE.—The Diario of September 16th contains a copy of a 
decree authorising Don Domingo Otaegui, or the company which 
he may represent, to construct and exploit an electric railway 
from the fiscal depóts of the nort of Valparaiso, through La 
Laguna to La Placilla or Pefiuelas. 

COLCHESTER.—The Special Asvlums Committee of the Town 
Council, which have under consideration the question of electric 
lighting at the new asylum, has reported that they are of 
opinion that the proposal of the visitors for the installation of 
electrical generating plant. does not point to the greatest economy 
and efficiency. Surprise is expressed that the visitors should 
have gone so far as the acceptance of a scheme for electric 
lighting, and the anpointment of consulting engineers at a fee 
of 400 guineas, without having first consulted the Council upon 
the subject. or submitted any plan and estimate relative thereto. 

COVENTRY.—The Local Government Board has sanctioned 
the borrowing of the following sums in respect of the electricity 
department :—-£24,125 for extension of works and plant, £2.225 
on mains, £250 on house service, £1,300 for land, and £400 for 
meters. 

EDINBURGH.-—The Edinburgh District Board of Lunacy 
invite tenders for an electric light installation for the Recrea- 
tion Hall, Bangour. Specifications and particulars from. the 
Architect, Mr. H. J. Blanc, 25 Rutland Road, Edinburgh. 
Tenders to the Clerk and Treasurer, Castle Terrace, Edinburgh, 
hy November 23rd. _ 

EMSWORTH.— А proposal is before the Town Council to 
undertake an electricity supply scheme. The idea seems to be 
held that, as the Portsmouth Town Council is bringing electric 
power to the Alexandra Hospital, they might be induced to in- 
clude Emsworth in this scheme. 

‚ GREAT NORTH OF SCOTLAND RAILWAY.- Tenders are 
invited for stores for six or twelve months, including electric 
lighting materials, Particulars frora the Stores Superintendent, 
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PROSPECTIVE BUSINESS 


80 Guild Strect, Aberdeen, aud tenders to the Secretary of the 
Company, at the same address, by November 25th. 

HULL.—A Local Government Board inquiry was held last 
week into the application of the Corporation. for sanction to 
borrow £46,527, instead of £14,000 originally proposed to be bor- 
rowed for the purpose of the electric light undertaking. The 
larger amount is intended to cover the probable cost of extensions 
to the undertaking during the next three years. On the question 
of the period of repayment, the Corporation asked for a longer 
к than that which has been allowed by the Board during 
ate years, but no comment was made upon this by the inspector. 

LIVERPOOL.— Electric lighting is to be introduced in ^t. 
Columba’s Church, Liverpool, the estimated cost of the work 
being £500. 

LUTON.—Tenders are invited for the supply. delivery, and 
erection of the following plant :—(a) Traction battery, (6) auto- 
matic reversible booster, (c) traction switchboard. Specifica- 
tions, &c., from the Electrical Engineer, Electricity Works, 5t. 
Mary's Road (fee one guinea, returnable), to whom tenders by 
November 28th. 

The Higher Education Sub.Conimittee of the Bedfordshire 
County Council recommend the provision of electric light fittings 
at the Luton Secondary School. 

METROPOLITAN ASYLUMS BOARD.—-Tenders are invited 
for alterations to the fire alarms and telephone system at the 
Gore Farm Fever Hospital, Dartford, Kent  Jnawings, cor- 
ditions of contract, &c., may be inspected at the otħces of the 
Board, Victoria Embankment, and can be obtained upon a deposit 
of 22, returnable. ‘Tenders to the Clerk to the Board not later 
than November 27th. 

MONTREAL.— Tenders for the supply of electrical energv for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of th» City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, (0) 
public lighting of the streets, parks, squares, &c., from the 
expiry of the present contracts; (b) the supply of electrical 
energy for lighting, heating, and industria] purposes Each 
tender should be accompanied bv a deposit of 350.000, whick 
will be retained by the City as a guarantee of good faith on the 
part of the accepted tenderer. The contract will include a 
deposit of such sum as may be deemed sufficient by the Counc:! 
to ensure the due performance thereof. 

NORTH EASTERN RAILWAY CO.—Tenders are invited for 
stores during the twelve months from January Ist, 1908, includ- 
ing electric lamps, electric wires, and cables. Particulars from 
E Н. Clark, Gateshead, and tenders to the Secretary, at York, 
by November 29th. 

RAWTENSTALL.—Tenders are invited by the Corporation 
for the supply, delivery, and laying of lighting and tramway 
cables, including conduits, trenching, &c. Copies of general con- 
ditions, specifications, &c., may be seen at the offices of Messrs. 
Lacy, Siliar & Leigh, 2 Queen Anne’s Gate, Westminster, or, 
78 King Street, Manchester, and may be obtained from London 
only, fee three guineas (returnable). Tenders to the Town Clerk 
by November 29th. 

SOUTHAMPTON.—The Corporation invite tenders for (1) 
supply and erection of a steam generator and boilers; (2) the 
supply and delivery of sundry cables. Particulars from Mr. 
H. F. Street, Borough Electrical Engineer, and tenders to the 
Town Clerk by November 50th. 

SOUTH SHIELDS.—Tenders are invited for the wiring of 
the municipal buildings. Drawings may be inspected at the 
offices of the architect, Mr. E. E. Fetch, 20 John Street, Adelphi, 
London; copies of specifications, &c., may be obtained from the 
Town Clerk (fee £1 1s., returnable), to whom tenders by Novem- 
ber 26th. 

SPAIN.—The Gaceta de Madrid of November 1st contains ап 
application by the Sociedad Anonima Nueva Montana for а «on 
cession for the construction of an electric tramway to join the 
existing way from Santander to Asterilo with the town of 
Santander, in Pena Castillo. The Gaceta of November 5th con- 
tains an application by Don Luis Ibanez Carreras for a concession 
for the construction of an electric tramway from Valencia to 
Pueblo Nuevo Del Mar and the Playas de la Malvarrosa, Caro. 
and Arenas. One month from the above dates is allowed for the 
presentation at the Directorate-General of Public Works, Madrid. 
of other applications for these concessions, on terms: more 
favourable to the Government. 

STOKE-UPON-TRENT.— Tenders are invited for (a) mams 
and services; (b) balancer and booster; (c) switching apparatus. 
Tenders may be sent in for the separate sections. Specification, 
ќе. (fee one guinea, returnable), from the Borough Electrical 
Engineer, and tenders to the Chairman of the Electricity Com- 
mittee, Electricity Works, *toeke-upon-Trent, by November 26rd. 

SURBITON.—The adjourned inquiry by the Local Government 
Board into the application of the Surbiton Urban Distrkt 
Council for sanction to borrow £20,000 for electrie lighting pur- 
poses was held on Friday. Originally the Council obtained sanc 
tion to a loan of £50,000 for the erection of an electric supply 
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works, and entered into an agreement in 1902 with Messrs. 
Callender's Cable & Construction Co., who erected the works 
and paid the sinking fund and interest charges in respect of the 
loan. At present the sum of £2,603 has been expended beyond 
the original loan, and the application now under consideration 


includes this sum. The original application was for £20,000, 
but during the course of the proceedings this has been reduced 
to £14,000. There was a good deal of opposition on the part of 
the Ratepayers’ Association, which prolonged the proceedings, 
and an adjournment has again had to be made until next month. 


TENDERS RECEIVED AND ACCEPTED 


ANTWERP.—Twelve tenders have been received by the muni- 
cipal authorities for a 30-ton electric crane at the new docks. 
lhe lowest tender was by the Duisberger Maschinenbau Co., 
at 72,500 frances, and the highest was by the Societé Anonyme 
des Forges, Usines et l'onderies, Haine, St. Pierre (in conjunction 
with Société Anonyme des Anciens Ateliers. de Construction 
Theophile Finet et Société Belge d’Electricité Siemens-Schuc- 
kert), at 125,440 francs. 

BELFAST.—4At the monthly meeting of the Belfast Tramways 
and Electrical Committee, Mr. Bloxam, the city electrical 
engineer, reported that he had obtained tenders from seventeen 
firms for armoured rubber insulated cable, these ranging from 
£546 to £271. The lowest tender was from a German firm. It 
was decided to give the latter the order. Mr. Bloxam said that 
he understood that there was а ''ring " at present amongst the 
British. manufacturers, and that was the cause of the great 
difference in price between their tenders and that of the German 
firm. 

BRISTOL.—The Electrical Committee have a:cepted the 
tender of the Princess Royal Colliery Company for the supply 
of coal to the Temple Back and Avonbank Works, as required, 
during the six months ending March 515, 1908, to the esti- 
mated value of £1,000. 

HASLINGDEN.—The tender of the ‘Thermit Co. for the 
welding of the joints of the tramway lines and the supply of 
copper for the bonding of the rails has been accepted. 


LONDON.—London County Council has agreed to extend the 
contract of Heenan & Froude, Ltd., for the supply of car 
traversers, to include a traverser for the Bow car shed, at a 
cost of £155. 

Bermondsey.—The Borough Council has received the fol- 
lowing tenders for the supply of 2,350 yards of 2 by 2 by 1 
square inch low-tension triple concentric cable :— Johnson. & 
Phillips, Ltd. (provisionally accepted), £1,026 15s. 10d.; W. T. 
Glover & Co., Ltd., £1,040 5s. ; W. T. Henley's Telegraph Works 
Co., Ltd.. £1,045: Callender's Cable and Construction to., Ltd., 
£1,046 10s.; British Insulated and Helsby Cables, Ltd., 
£1,046 16s.; Siemens Bros. & Co., Ltd., £1,055 10s. 

Hampstead.—The tender of Messrs. W. T. Glover & C». has 
been accepted for the supply of high-tension д-соге cable tor 
twelve months from Nov. Ist, and that of Messrs. W. Т. 


Henley's Telegraph Works Co., Ltd., for the supply of house 
service cable tor the same period. 

Shoreditch.—-The Borough Council has accepted the tender of 
J. & G. Weir, at £110, for a boiler feed pump for the elec- 
tricity station. 

Stepney.—The Borough Council has received the following 
tenders for the supply of rubber cable :-—Baxter & Caunter (pro- 
visionally accepted), £269 8s. 8d.; T. A. Glover & Co., Ltd., 
£528 165. lid.; W. T. Henley’s Telegraph Works Co., Ltd., 
£528 17s.; India Rubber, Gutta Percha, and Telegraph Works 
Co., Ltd., £537 5s. 3d. Some time ago, in anticipation of a 
railway strike, the Counci] made an arrangement with Kaye, 
Son & Co., Ltd., to keep in hand at their Old Ford depot until 
the end of Oct., 1907, one thousand tons of Norton Cannock 
nutty small coal, to the Council's order. Now that the strike 
has been averted, the Electricity Committee have decided in 
favour of 600 tous of the coal being purchased, thus saving 
the option consideration of £49 10s. The price of the coal is 
14s. 9d. per ton. 

Woolwich.—The | Bor:.uzh. Council received the fo lowing 
tenders in connection with the electricity undertaking :—Cable 
for additional feeder to be laid from Beresford Square to the 
Hippodrome : St. Helen's Cable and Rubber Co., £734; Siemens 
Bros. & Co., £429 10s. 4d. ; W. T. Glover & Co., Ltd., £425 8s. ; 
Johnson & Phillips, £422; Callender’s Cable and Construction 
Co., £420; Western Electric Co., £419 16s. 6d. ; W. T. Henley's 
Telegraph Works Co., Ltd. (accepted), £414 10s. The Borough 
Council has accepted the tender of Steavenson & Co., at £17, for 
ironwork required in the reconstruction of boi'er-house roof at 
Woolwich works, and the quotation of the Oliver Arc Lamp, 
Ltd., for the supply of 10,000 pairs of arc lamp carbons at 
£70 10s. 

MOSCOW.—The tender of Messrs. Bruce Peebles & Co. for 
the electrification of the Moscow tramways at £2,000,000, has 
been accepted. 

SfkeiFORD.—The following tender for cables have been 
accepted, viz., W. T. Glover & Co., Ltd.. £4.147 13s. ld. (ap- 
proximately); Callender's Cable & Construction Co.. Ltd., 
London, £1,258 2s. 6d. (approximately). 

WHITBY.—The Council have accepted the tender of Messrs. 
W. T. Glover & Co., Ltd., for cable, in connection with the 
electric lighting of the new bridge, at £69 4s. 11d. 


COMPANIES’. MEETINGS AND REPORTS 


AMAZON TELEGRAPH.—The report for the year ended June 
30th shows a net profit of £8,728 after allowing tor debenture 
interest. Jn their certificate the auditors point out that no pro- 
vision has been made out of revenue for the amortisation fund, 
reconstruction of cables, preliminary and formation expenses, 
and cost of issue of debentures. The debit balance now stands 
at £65,878. 'The meeting was held on Tuesday, when the report 
and accounts were adopted. 

BRITISH COLUMBIA ELECTRIC RAILWAY.—The report 
for the vear ended June 30th states that in consequence of the 
business of the company showing continued and increasing pros- 
perity in all depertments, the directors are able to recommend a 
turther increase in dividend, which will place the deferred 
ordinary stock on an 8 per cent. basis, and, consequently, the 
preferred ordinary stock on a 6 per cent. basis. The gross 
receipts show an increase over those of the preceding year of 
about £66,000, and the net earnings, including income from 
investments in subsidiaries, after charging renewals, show an 
increase of £35,000. The following charges have been made 
against the revenue account of the year, viz. :—Provision for 
renewals maintenance (from which £8.567 has been deducted for 
adjustments and expenditure on renewals during the year), 
£26,160; bonus to employees, 85.702; amount added to capital 
amortisation fund, £1,865. The net profit, after making the 
above deductions, amounts to £105,012, to which is added the 
balance brought forward from last year, £2,619, making a total 
of £107,652. Deduct interest on debentures and debenture stock 
to June 30th absorbed £23,775; interim dividends on five per 
cent. cumulative perpetual preference stock for six months to 
December 31st, 1906, £7,500; preferred ordinary stock for nine 
months to March 31st, £11,250; deferred ordinary stock for six 
months to December 3156, 1906, £14,000, leaving available for 
distribution and reserves, £51,107. From this the directors have 
decided to transfer to reserve fund, £18.876; dividend on the 
cumulative perpetual preference stock for six months to June 
30th. £7,500; dividend on the preferred ordinary stock at the 
rate of 5 per cent. per annum for three months to June 30th, 
£35.750; to recommend the payment of an additional dividend on 
the preferred ordinary stock at the rate of 1 per cent. per annum 
for the six months to June 30th. £1.500; to recommend the pay- 


ment of a dividend on the deferred ordinary stock at the rato of 
8 per cent. per annum for the six months to June 3Cth, making 
T, per cent. for the year, £16,000; and to carry forward £5,480. 
The reserve fund has also been credited with the sum of £4,123, 
being the estimated value of certain bonus lands in North Van- 
couver now being utilised by the company. ‘The number of 8 c.p. 
lamps connected at June 30th was 216, 786, an increase of £49,456 
over those for the previous year. The oumber of passengers 
carried during the year was 16,281,766, an increase of 3,886,184. 
During the vear £140,855 has been spent in extensions and im- 
provement ot the company’s property and equipment. The North 
Vancouver extension is now in active operation, and there is 
every indication that it will prove a valuable adjunct to the 
company's system. The Vancouver power installation continues 
to work satisfactorily, and an additional] generating set is now 
being installed, which will bring up the capacity of the plant 
to 22,C00 h.p. 

At the ordinary general meeting on Thursday, the report and 
accounts were adopted. Mr. R. M. Horne-Payne, chairman of 
the company, presided, and made a long statement with regard 
to the prospects of the company generally, congratulating the 
shareholders upon two points, namelv, the recommendation of 
an increased dividend, placing the deferred ordinary stock on an 
8 per cent. basis, and the preferred ordinary stock on a 
6 per cent. basis, and the fact that the company 1s able to show 
cash and other assets to the extent of over £180,000. The de- 
velopment of the company's undertaking had been arranged upoa 
a scheme which will be spread over the next three vears. 

EASTERN EXTENSION AUSTRALASIA & CHINA ТЕГЕ. 
GRAPH CO.-— The half-yearly meeting was held in London last 
week, Sir John Wolfe Barry presiding. He said that the cross 
receipts for the half-vear under review amounted to £304,000, or 
a few hundred pounds more than was earned in the correspond- 
ing period of 1906. In the latter period, however, an exception- 
ally large profit was made on exchange, and if this were excluded 
from the comparison the receipts would show an increase of 
about £8.000 derived from the natural growth of traffic. The 
increase in the working and other expenses. viz., nearly £15.0C0, 
was due as to £3,000 to increased cost of maintenance of cables, 
502.00) to additional cost of maintenance and renewals of instru- 
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ments and electrical apparatus, and most of the balance was 
accounted for by the supplemental allowances which it was found 
necessary to make to the staff to meet the continual rise in 
exchange in the value of the dollar in the Straits Settlements 
and China, together with the exchange differences affecting the 
general expenditure in those countries, due to the same cause. 
''he growth generally ot working expenses and their increased 
ratio to gross receipts appeared to be continuous and unavoidable. 
The Chairman then went through the other various items in the 
report and accounts given in our issue for November 7th. During 
the past half-year some main-line cables had been partially re- 
newed at a cost, after making allowance for the value ot the 
picked-up cable, of £9,565, and this amount had been charged 
against the general reserve fund. With the report was issued a 
statement of the remarks made by Sir John Wolfe Barry a 
fortnight ago, at a meeting of the Western Telegraph Co., in 
regard to the developments of wireless telegraphy, and he there- 
fore made no further allusion to the subject. The report and 
accounts were adopted. | 

EASTERN TELEGRAPH CO.—Sir John Wolfe Barry presided 
at the half-yearly meeting of the Eastern Telegraph Co. on 
Wednesday last week. Іл moving the adoption of the report 
and accounts, given in our issue ot November 7th, Sir John said 
it was somewhat misleading to attempt comparisons between the 
present accounts and the previous ones, as the present accounts 
included the most productive quarter of the year—viz., the 
March quarter—usually included in the final half of the financial 
year. lt was this circumstance which accounted for the further 
contribution of £120,000 to the general.reserve fund and the 
carrying forward of over £41,000. He had again to record a 
considerable falling off in the receipts from South Afriga, the 
decrease applying alike to all classes of messages, and he could 
see no indication of any great improvement in this direction in 
the near future. On the other hand, receipts trom India, Egypt, 
and South America continue to increase. Referring to the invest- 
ments in respect of reserve funds, he said that in consequence of 
the continued extraordinary fall in the market value of the stocks 
which they held, in common with that of all other gilt-edged 
securities, the board thought the time had come to make some 
provision in the accounts for fluctuations in the market value of 
their investments. It was questionable if the prices of their 
investments would again reach the high figure at which they 
were obliged to purchase them some years ago. ‘The sum of 
£130,000 had accordingly been taken from the general reserve 
fund and deducted from the figure which appeared in the balance- 
sheet as representing the cost of the investments they held. The 
report and accounts were adopted. 

FRASER & CHALMERS.—^ir Julius Wernher presided at 
the annual meeting on Thursday, when the report and accounts 
given in our last issue were adopted. He said that the fact of 
the net profits being rather less than the previous year was 
entirely due to the diminished revenue from their South African 
establishment. Apart from South Atrica, the company's business 
was progressing satisfactorily, there being hardly a country 
except the United States and Germany which was not on their 
" books. He regretted that their investment in the Allis-Chalmers 
Company stil brought them no dividend, which the Board 
could not understand in face of the repeated statements that that 
company was full of orders. They could only assume that the 
orders were taken without regard to cost or profit. He admitted 
that they had much to learn from America, in spite of the fact 
that the conditions in the two countries were vastly different, 
but he thought the feeling here was that it was better to 
"crawl" into moderate prosperity than to “hustle”? into 
receivership. 

VICTORIA FALLS POWER CO.—Mr. H. Wilson Fox pre- 
sided at an extraordinary general meeting of the Victoria Falls 
Power Company on Wednesday last week. The object of the 
meeting was to pass certain resolutions providing for alterations 
in the Articles of Association, in order to secure an otlicial 
quotation upon the Stock Exchange. These having been passed, 
the chairman made a few general remarks upon the position of 
the company, in which he gave the impressions which he formed 
during a recent visit to Johannesburg. He had spent three 
weeks in Johannesburg and five days at the Falls, accompanied 
by Mr. Ralph D. Mershon and Mr. Arthur Wright, the con- 
sulting electrical engineers, and also Sir Charles Metcalfe, one 
of the directors and a member of the firm of Sir D. Fox and 
partners. Lord Winchester and Mr. Birchenough were there also. 
Powerful mining groups with whom they had not been pre- 
viously successful in negotiating contracts were now daily ap- 
proaching the company and asking when they would be able to 
have a supply of power. In this way they had more work 
ofiered them than they could cope with from the existing two 
stations, which each had an output of slightly over 6,000 kw. 
To-day they were making profits at the rate of £80.000 per 
vear, łe., working profits in South Africa without deducting 
depreciation or London expenses. This, he could not help 
feeling, was a very satisfactory position to be in during the 
early months of the company’s working. Great assistance was 
being rendered to the company by various members of the 
Transvaal Government, and there was no reason to suppose that 
this attitude would in any way be changed in the future. The 
гези] of the visit of the various members of the Board and 
the Consulting Engineers to the Rand had been that they were 


now able to provide their customers with exactly what they 
wanted, and, turther, had gained a large amount ot information 
which would be valuable help in laying out their undertakings 
in the future. They had very great hopes that in a comipara- 
tively short tiine there would be considerable demand for power 
from industries which will be established close to the Falls, and 
if this part of their undertaking could be developed simul- 
taneously with the steam stations on the Rand, he thought they 
would agree that their position should be a very satistactory one. 

WEST INDIA & PANAMA TELEGRAPH CO.—At the hali- 
yearly general meeting, on Wednesday last week, the report and 
accounts, given in our last issue, were adopted. The Chairman, 
Mr. W. B. Kingsford, said the increased revenue was principally 
due to rather more cominercial activity at some of their foreign 
stations. The expenditure had increased by £4,548, and this was 
due to their having re-established telegraphic communication 
between Dominica and St. Lucia, which was interrupted by the 
terrible eruption that took place at Mont Pelée, Martinique, in 
1902. The traffic receipts of the cables were being fully main- 
tained—those to the end ot October being slightly in excess ot 
those for the corresponding period of last year, while all their 
cables were in good working order. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith and Son, oi 
5 Philpot Lane, London, E.C., infcm us that the price 
of electrolytic wire bars, net, c.i.f. port of arrival, quoted on 
Tuesday night, cash or December dates was £59 10s. to £60 
aes and for January dates £60 10s. (last week £65—-£64, 
all dates). 

LIQUIDATIONS, &c.—A meeting of the N.S. Electric Storage 
Company, Ltd., will be held at 159 Queen Victoria Street, on 
December 16th, at 2 p.m., for the purpose of hearing the liquida- 
tion account of the winding up. 

A meeting of the Patent Electric Carbonising Co., Ltd., will 
be held on December 18th, at 7 p.m., at the registered office, for 
the purpose of hearing the liquidator's account of the winding up. 

A meeting of the Sandgate and Hythe Electric Co., Ltd., will 
be held at London Wall Buildings, London, E.C., on Monday, 
December 16th, at 12 noon, for the purpose of hearing the liquida- 
tor’s account of the winding up. | 

At the Salford Pankruptey Court the public examination of 
Maunsell Mercier took place. The statement of affairs showed 
habilities amounting to £4,679, and no assets. The debtor attri- 
buted his failure to expenditure on patents which have proved 
to be of no value, and to travelling and other expenses 1n con- 
nection with the sales of industrial and mining properties which 
have produced no return. It appears that the debtor started 
business in 1887 with no capital, and was subsequently engaged 
as managing director of two companies, but later interested 
himself in patents relating to submarine mines for coast defences, 
and a system of electric traction for canals. 


NEW PUBLICATIONS 


“Essais des Machines A Courant Continu et Alternatif suivi 
Des Règlements actuellement Publiés concernant les Essais 
Machines.” Ву P. Bourguignon. (Paris: Ch. Beranger.) Des 
19 francs. 

'" Proceedings of the American Institute of Electrical Engin- 
eers.” October, 1907. (New York: The Institute.) 50c. 

“The Patents and Designs Act, 1907: with Notes and the 
Practice 'hereunder." Ву James Roberts and H. Fletcher 
Moulton. (London: Butterworth & Co.) 4s. 


Telephones at Highcliffe Castle.—A temporary Post Office tele. 
phone exchange has been installed at Highcliffe Castle, and will 
be maintained during the German Emperor's stay there. 


Dover Harbour Power Station.—The erection of a generating 
station in connection with the defensive works on the Admiralty 
Pier extension, has been commenced. In addition to supplying 
the current to several large search-lights it will also, says the 
Dover Gazette, supply the power for working the winches of the 
war boom that will span the harbour entrance. The electricity 
station is being erected in the trenches on the west side of the 
Archcliffe Fort, in which a temporary station worked by cil 
power was erected some time ago to supply current to the search- 
lights in the vicinity. 


Failure of Supply at York.—Early on Wednesday more 
ing last the city of York was plunged into darkness. А! 
2.10 a. m. there was a dead short on one of the main feeder cables, 
which caused the discontinuity of supply. The faulty secticn 
was disconnected as soon as it was possible to obtain the ser- 
vices of the outdoor staff, and within an hour and a half, half the 
town was again connected up, and other portions were com 
nected piece by piece, so that by 6 a.m. the supply was available 
for nearly all the motors, of which there are some 200 im the 
city. ‘The city electrical engineer, Mr. J. W. Hame, states that 
at present he is unable to state definitely the cause of the break- 
down. 
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BOARD OF TRADE INQUIRY INTO THE 
HAMPSTEAD ACCIDENT 


AJOR PRINGLE resumed and concluded on Friday the 
| Board of Trade inquiry into the circumstances surround- 
ing the accident upon the Metropolitan Railway on the morning 
of October 26th, at West Hampstead station, when it will be 
remembered a train signalled on from Finchley Road collided 
with another train which had been standing in West Hampstead 
station for several minutes. We dealt with the matter at con- 
siderable length at the time of the accident (ELECTRICAL Ex- 
GINEERING, October 3154, pp. 672 and 685), and very little more 
light was thrown upon the accident during the proceedings on 
Friday. Motorman Benjamin Smith, the driver of the train 
coming from Finchley Road, the only member of the two train 
staffs who was injured, was carried into the room with his oot 
bandaged, having been discharged from hospital a few days pre- 
viously. He stated that as his train, the 7.41 a.m. from Baker 
Street to Neasden, was approaching West Hampstead station he 
had the brakes partially on and the current off, but when he 
noticed the signal was ‘‘on’’ and the flagman waving the green 
flag, he released the brakes and allowed the train to go forward 
at about twenty miles per hour, but with the current still off. 
It was not until he was within twenty yards of it that he saw 
the rear of the stationary train. He at once applied the emer- 
gency brake, but the collision occurred betore it had time to 
take any eflect. Ho said he had been able to distinguish the 
semaphore arms all down the line, and described the tog as 
being one in which an object could be more easily distinguished 
than a light. He did not whistle when entering the station, as 
there was no general regulation in regard to tliis. | 

The INSPECTOR then recalled Motorman Spittle, the driver of 
the stationary train, and questioned him as to sounding his 
whistle when he was detained at a signal or in a station too 
long. <Atcnough he was familiar with the regulation which laid 
it down that under these circumstances the whistle should be 
sounded at frequent intervals to attract the attention of the 
signalman, he did not do so in this case, and gave as his ex- 
planation that it was his understanding that all trains in stations 
were under the control of the station staff, and that they would 
communicate with the signalman under such circumstances. The 
company's officials, in reply to the Inspector, stated that all 
the employees were given to understand that this regulation 
applied to all signals, and not only those between stations, but 
the Inspector pointed out that the rule in question was а 
supplementary one special to the Metropolitan о Со., 
and that he did not think other companies would regard it as 
applying to station signals. At the same time, having admitted 
knowledge of the existence of the rule, the motorman should 
have sounded his whistle, as it could have done no harm to 
anyone. Later on, in further evidence by Foreman Fitch, of 
West Hampstead station, and the guard Sills, who was at the 
rear of tho stationary train, all of whom have very clear duties 
laid down for them by the regulations, it was evident that these 
have not been, in the past, too rigidly adhered to. 

The night signalman at West Hampstead who was on duty 
when Hollis arrived at 6.45 on the morning of the accident, and 
the signalman who relieved Hollis after the accident, gave 
further evidence, and declared that the disc instrument was 
working satisfactorily both before and atter the accident. When 
the traffic was re-opened on the down road, the treadle had to 
be adjusted owing to damage in the collision of the two trains. 
Lineman Carvill, who has charge of the instruments, also testi- 
fied to there having been no adjustments or alterations to the 
instruments, or any complaints, prior to the accident, of the 
instrument failing, nor after tho traffic was resumed. During 
this evidence, it was pointed out that at Baker Street in 1901 
the disc broke down through the instrument failing to lock. 
At that time the springs were horizontal, but had since been put 
in a vertical position, and no such incident had since occurred. 
There is also now a double armature on the treadle circuit called 
the “safety” armature, instead of a single armature as betore, 
and before contact is made a double and contrary movement has 
to be made. Mr. Phillips, the telegraph engineer to the com- 
pany, said he had never known the present type of instrument 
to break down. At West Hampstead the additional disc instru- 
ment was renewed about six months ago. 

When Hollis, the signalman at West Hampstead at the time 
of the accident, was recalled, Mr. Jacobs, solicitor, stated that 
he now appeared for Hollis, and wished to say that it was 
his wish and intention to give all possible help in elucidating 
the cause of the accident. Furthermore, Hollis asked him to 
state how fairly the company were treating him, for although 
he was suspended, he was still being paid in full. Hollis in 
his evidence maintained that the reason for his giving the 
Neasden train “on” into West Hampstead was that the disc 
showed ''line clear," although the first train was still in the 
station. He admitted that, contrary to his usual practice not 
to “offer” trains to Kilburn until they were running into West 
Hampstead station, he had in this case ''offered "" the second 
train to Kilburn before it reached his box. He explained this 
by saying that he must have mistaken a Great Central train 
for the Metropolitan, as he could not see owing to the fog. 
Tt may be stated that the Great Central up and down lines 


pass next to the Metropolitan down line. He did not ask for 
assistance to enable him to know when the trains had left the 
station, because on one occasion, some years ago, he had been 
refused. It was pointed out by the company's officials, how- 
ever, that it was Hollis's duty to have reported this direct to 
the chief superintendent, and he admitted ne had not done so. 
Mr. Palmer, the chief superintendent, said that although the 
men did not hesitate to communicate with him direct on matters 
concerning hours, wages, leave, and so on, they seemed to feel 
that they must not complain about infraction of rules by superior 
officials even when this entailed the safe working of the trains, 
in spite of very specific regulations that safety of working was 
to be a signalman's chief consideration. 

Mr. Epwarp Lyons, Chief Traffic Superintendent, having 
stated that he had always regarded Hollis as a good signalman, 
the inquiry terminated. 

The adjourned inquest was held yesterday, and we will give 
a report of the proceedings in our next issue. 


, Telegraph Cable Traffic.—The El Arich telegraph route was 
interrupted during the past week, and was repaired on the 17th 
inst. The break was between Constantinople and Beyrout. 


An Electric Road Train.—Our contemporary the Commerctal 
Motor, announces that an electrically-worked road train is under 
construction for the German army. The forward car contains a 
dynamo driven by a 50 h.p. petrol engine, and each car is driven 
by its own electric motor by sidé chains. 


Electric Motor and a Fire.—On Nov. 13th and 14th, before Mr. 
Justice Darling and a special jury, an action was brought bv 
Thomas Samuel Harman against the Shoreditch Borough Council 
to recover damages for the loss plaintiff alleged he had sustained 
on August 18th last by a fire stated to be caused by an 
electric motor. Defendants denied breach of contract and 
negligence. Mr. Eldon Bankes, for the plaintiff, said the action 
was brought to recover damages for loss sustained by the 
plaintiff by fire. He thought probably the real question was 
as to whether the jury were satisfied that the fire occurred as 
the result of negligence on the part of the Shoreditch Corpora- 
tion in supplying an electric motor for the purpose of working a 
chaff-cutter on plaintiff's premises. For some three years prior 
to the date of this fire, chaff-cutting had been done by means of 
an electric inotor. In 1905 the Shoreditch Corporation, being de- 
sirous of supplying a higher voltage, applied to the London 
County Council for permission to do so. Permission was 
granted, and the voltage was altered accordingly. Defendants 
applied to the plaintiff, asking for leave to take away their 
existing motor and supply them with a temporary one. The 
motor was taken awav on August 14th, and plaintiff's case was 
that the temporary electric motor was absolutely unfit for the 
purpose for which it was used. aud not only unfit, but was a 
source of danger so long as it was working. It appeared that 
the motor T been used for the same purpose on the premises 
of a Mr. Fairweather. While it was there Mr. Fairweather was 
constantly complaining. The motor was always getting red hot, 
so hot that it was always a source of danger, and had to be 
stopped until it cooled. Although the Corporation officials knew 
this, somehow or other it came to be supplied to plaintiff. An 
iron pulley was substituted for a wooden one, but 16 was always 
getting hot, and according to plaintiff's evidence there was no 
doubt that the fire broke out in the end of the premises in which 
the motor was placed, and their case was that the motor caused 
the fire, and, if so, it would not be disputed that the defendants 
would be hable for a considerable amount. The action was 
brought partly in the interests of Mr. Harman and partly in 
the interests of an insurance company. The case for the plaintiff 
was that the motor was absolutely unfit for the purpose for 
which it was placed in the premises, because it would not work 
without getting overloaded, and secondly because it was not the 
proper sort of electric motor to place in premises like the 
plaintiff's: Mr. Francis Joel, an electrical engineer, said that in 
his opinion the motor was built to run at 100 volts, and not at 
pressure supplied—150 volts. In reply to his lordship, he 
said that if a о motor was put in it would not be necessary 
to keep a pail of water near. Witness added that the fact of 
the belt catching on the beam would cause the motor to vibrate. 
Mr. John Robert Fairweather gave evidence as to the motor 
having been placed in his premises. He called it a dynamo. It 
worked unsatisfactorilv. It sparked very much and was over- 
heated, and they always had to stop it so that it might cool 
down. They worked the motor at 150 volts. He complained to 
the Council about the switch handle flving back, and the Council 
told him to tie it over. In reply to his lordship, one witness 
said he might have set fire to the place by smoking a cigarette. 
Another witness said it was absolutely impossible that the elec- 
tric motor could have caused the fire. It was also impossible 
that the mctor could have taken fire without a smell. 

His lordship, in summing up, said unless the jury were satis- 
fied that the motor cansed the fire, they would have to find a 
verdict for the defendants. 

The jury found for the plaintiff, and his lordship gave 
judgment for £2,250. 
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SUMMARY 


Mr. Н. W. WiLsoN read a Paper at the Manchester 
Local Section of the Institution of Electrical Engineers 
on Tuesday, on the electric operation of textile mills. 
He pointed out the large amount yet to be done in 
this country in this respect, and disposed seriatim 
of the various arguments against displacing steam by 
electric driving, giving tables of comparative capital 
outlay and running costs in the two cases. In his 
review of the question, he entered into a number of 
practical points of detail in connection with the em- 
ployment of electric power in cotton mills, and con- 
cluded by advocating that supply be taken from a 
power company. (Page 835.) 

IN our correspondence columns, Mr. LEONARD 
ANDREWS replies at considerable length to the 
criticisms made by Mr. E. J. Fox and Mr. Fedden 
on his recent figures advocating combined steam 
turbine and gas engine plant in an electricity works. 
He defends his previous estimates, and concludes with 
& prophecy that the future competitive systems will 
be reciprocating engines combined with exhaust tur- 
bines v. steam turbines combined with gas engines.— 
Mr. L. H. WALTER writes with regard to our com- 
ment on the article on ‘‘ A Directive System of Wire- 
less Telegraphy,’’ published last week, and Mr. 
Н. Raynar WILSON quotes some figures as to the cost 
of electric signalling on railways. (Pages 837 and 864.) 

Some tests of the dielectric strength of various in- 
sulating materials have been made by Messrs. S. M. 
HinLLs and T. Germann. The conditions were made 
to represent those obtaining in dynamo armatures as 
nearly as possible, and the materials were tested in 
laminated iron slots. (Page 839.) 

SoME particulars are given of the undertaking of the 
Mexico Electrie Light & Power Co., which has this 
week been inviting subscriptions for further capital. 
A number of valuable concessions have been secured 
from the Mexican Government and the Mexico City 
Council for use of the waters of the River Necaxa and 
neighbouring rivers, and a power-house has already 
been built, the load upon which now exceeds 30,000 
kw. The equipment consists of six 8,000 kw. Pelton 
wheel generating sets, the initial pressure being 4,000 
volts, and the line pressure 60,000 volts. The head 
of water at the intake of the power-house amounts to 
4, 500 ft. in about 10 miles. (Page 840.) 


A COMPLETE list of wireless telegraph shore and ship 
stations corrected up to last summer has been com- 
piled by the officials of the United States Navy. We 
are able to give an analysis of this at some length, 
embodying some statistics of the proportions in which 
the various different systems are employed in upwards 
of 600 installations of which particulars are given. 
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In a number of cases details as to the power employed, 
the nominal range, and the wave-length are available. 
(Page 841.) 

IN a Paper read before the Leeds Local Section of 
the Institute of Electrical Engineers, Mr. W. H. F. 
MunpocH dealt with the subject of the magnetic test- 
ing of iron. The author pointed out the way in which 
the viscosity of the time lag effects in magnetism 
affects the accuracy of ballistic measurement. A 
rough experimental instrument had been developed in 
which the amount of force required to cause the speci- 
men to slide on the faced surfaces of the yoke, on which 
several tests were made, and formule deduced. A 
short discussion followed the reading of the Paper. 
(Page 843.) 

Tue method of telegraphic transmission of photo- 
graphs developed by M. BELIN in France differs from 
that of Prof. Korn in not employing selenium. The 
picture to be sent takes the form of a relief, over 
which a pointer passes, which controls a small rheo- 
stat. In the receiving apparatus an oscillograph 
causes & beam of light to move over a screen of 


graduated density, by which it is more or less inter- - 


cepted. (Page 845.) 


CONTRARY to usual precedent, Prof. Kapp invited 
a diseussion on his address as Chairman to the Bir- 
mingham Local Section. The address, reported in 
our last issue, dealt with the training of engineers, 
and advocated a '' Sandwich ' system in which the 
student should be allowed to work in shops without 
premium during the vacation. Most of the speakers 
insisted that only a certain number of promising 
students would show the best results by this method 
of training, and that the best system in any case de- 
pended on the individuality of the student. Others, 
including Mr. Morcom and Mr. Снхттоск, rightly 
pointed out that workshop experience extending only 
the length of the vacations was too short. Mr. 
VAUDREY suggested that the summer vacation should 
be lengthened, and the other holidays shortened, 
that the period thus lengthened to several months 
could be profitably spent in the foundry one year, and 
the pattern shop another year, and that a further 
period of time should be spent in the works after the 
student had completed his college course. Mr. CHAT- 
TOCK recommended alternating a year’s practical work 
with a year's theory, and Mr. MARPLES proposed similar 
alternating periods of six months, thereby improving 
the lond factor of the college at the expense of the 
teachers’ long vacation. Prof. A. L. MELLANBY, in a 
Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, advocated a year's college 
training, followed by three years in the shops (during 
which time two afternoons a week should be allowed 
for attendance at classes), then a winter session at 
college, a summer in the shops, and a final winter 
course of college work. Among other advantages, he 
points out that this would raise the standard of the 
work now in the engineering laboratories of the colleges, 
which would then develop into schools of real research. 
(Page 846.) 


THe works of the Associated Portland Cement 
Manufacturers, Ltd., are electrically driven, and the 
whole of the power for working the plant is generated 
on the premises. The generating plant has an output 
which exceeds some of the smaller provincial elec- 
tricity concerns. All the work for necessary repairs 
is done in the excellently equipped fitting-shops. In 
our detailed description we include a typical day load 
curve, which many generating stations will find it 
hard to beat. (Page 847.) 

SoME interesting tests were made on Monday at 
Leeds with a new electro-mechanical track brake. in 
which the drag of the magnetised shoes applies further 
brake blocks to the track. Wheel brakes are entirely 


dispensed with, and the brake can be applied by 
hand, by current from the trolley, or by current from 
the motors. The tests showed the excellent control 
obtainable, and the low current required compared with 
the more usual types of magnetic or rheostatic brake; 
and there was an entire absence of wheel skidding. 
(Page 851.) 


THE manufacture of the vertical carbon flame lanıp 
of M. André Blondel has been taken up in this country 
by Messrs. Crompton & Co. Some interesting curves, 
showing the distribution of light obtainable with this 
form of lamp are given in a short article. (Page 853.) 


AcTIVE preparations are now being made in con- 
nection with the Electrical Exhibition to be held in 
Manchester during the autumn of next year. А pre- 
liminary meeting of north country municipalities and 
electric supply companies was held in September, at 
which 22 authorities pledged themselves to support 
the Exhibition. Meetings of the electrical trade are 
to be held in Manchester on December 6th and in 
London on December llth, with the object of further 
describing the project and of selecting a president. and 
general committee. Any profits arising out of the 
Exhibition will be divided upon a similar scheme to 
that adopted in connection with the Olympia Elee- 
trical Exhibition of 1905. (Page 834.) 


A NEW controller for the regulation of motors taking 
over 200 amperes has been brought out by a German 
firm. Use is made of contactors of the electromagnetic 
type, similar to those for multiple unit railway control. 
and they are provided with a powerful magnetic blow- 
out. The master controller, placed at some distance 
from the motor, only takes half an ampere. (Page 
855.) | 

IN an address to the students of the Institution of 
Electrical Engineers, Mr. HosERT HAMMOND gave а 
lengthy résumé of the various events whieh have led 
up to the present legislative position as it affects the 
electrical industry, and gave instances of the manner 
in which the Electric Lighting Acts have retarded the 
progress of the industry. (Page 856.) 


Tue qualities that go to make up a successful engi- 
neer were discussed by Mr. JAMES Pice in his address 
as Chairman to the Newcastle Local Section of the 
Institution of Electrical Engineers on November 18th. 
Strength of character, initiative, the power to dea. 
with men, and a strong commercial instinct, added 
to good technical training, were the qualities chieily 
put forward by Mr. P166. (Page 857.) 


THE use of peat as & power producer was the subject 
of Mr. T. TowriNsoN's inaugural address as Chairman 
of the Dublin Section of the Institute of Electrical 
Engineers. He states that the bye-products of am- 
monium sulphate can be sold at a price which will 
cover the cost of getting and drying the peat, so that 
peat as fuel would cost nothing if got by machinery 
and dried with waste heat. (Page 858.) 


THE new works for the manufacture of calcium car- 
bide, in course of erection at Thornhill, in Yorkshire, by 
the Imperial Automatic Light Co., who have decided 
to manufacture their own carbide, will, it is said. be 
ready to commence operations early in the new vear 
and are designed to manufacture about 2,500 tons per 
annum. Two forms of electric furnace, one for the 
melting of glass, and the other for the smelting of 
iron ores, are described. Copper is again being pro- 
duced in Medziouka, in Poland, where it was originally 
manufactured some hundred years ago, in the old days. 
by smelting, but now by means of & combined roasting 
and electrolytic plant. Other notes on = Electre 
chemistry and  Electrometallurgy deal with the 
presence of iron in nickel plating, and the deplating 
of brass, Britannia metal, and other allovs. (Page 
859.) 
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UNDER ' Electrical Science’’ appear abstracts of 
a paper on the electric are between metals, and of a 
paper on a new method of determining the melting 
points of certain refractory metals. GUILLEMINOT in- 
vestigates the effect of X-rays and radium rays on the 
germination of seeds. J. DECQUEREL deduces some 
novel consequences from his observations of crystalline 
absorption, 
papers on the colouring of gems by radium rays. (Page 
860.) 

AMONG the patents published by the Patent Office 
on Thursday last is one by BLANKSEE, McMULLEN & 
МоѕЕҮ, of а gravity-fed arc lamp. The BRITISH 
Тномѕом-Нооѕтом Co. have patented an electric cur- 
rent converting dynamo for the conversion of direct 
into alternating current, and it is claimed that by 
employing an inverted rotary converter and an alter- 
nating generator, connected in a special manner, they 
are capable of each doing work equal to one-half the 
energy to be converted. VeErity’s, LTD. & Gott have 
.& patent for insulating the openings, in boxed switches 
and fuses, by means of bosses, which are part of the 
same slab on which the switch or fuse is mounted. 
Among the expiring patents is one by Laxe, which 
deals with the regulation of dynamo electric machines. 
Another, by H. Aron, is the regulation of the clock- 
work in apparatus for measuring electric currents, to 
take up undue deviations in the speed of the two 
clocks. Another patent which expires is one by HUTIN 
& LEknBLANC, and relates to improvements in continu- 
ous-current dynamos and motors. (Page 861.) 

AMUNG the further notices regarding Bills for the 
next session of Parliament is one by the promoters 
of the London & District Electricity Supply Bill for 
supplying electrical energy in London and the sur- 
rounding district. There are thus two power Bills 
relating to London. A калмау Bill of interest will 
be that of the London County Council, which seeks, 
so far as the proposed new lines are concerned, to 
repeal Section 23 of the Act of 1900, giving the London 
Borough Councils the right to stipulate the system of 
traction which shall be adopted. A number of elec- 
tric lighting and tramway notices are also given. (Page 
863.) 

Locat Notes, Particulars of Tenders Invited, Re- 
ceived, and Accepted. Prospective Business, and other 
notes, Companies’ Meetings and Reports, Appoint- 
ments, and Personal Notes, &e., and our Stock and 
Share List, will be found on pages 865 to 870. 


THE notices concerning Bills to be introduced into 
Parliament next session do not foreshadow any grcat 
activity in electrical matters, beyond the now peren- 
nial London electric power controversy. For the first 
time since Mr. Merz's famous Bill of 1905, the electric 
lighting companies of London have brought forward a 
seriously practical scheme towards dealing with a 
problem which, in a way, has always been theirs to 
solve. The opposition to the Administrative County 
of London and District Electric Power Bill failed in 
1905 largely because of the inconsistency of the 
reasons advanced by the companies and local 
authorities against the measure. Оп the опе 
hand, it was contended that it was impossible 
for Mr. Merz to perform all that he claimed 
to be able to do, and on the other hand, the existing 
companies attempted to prove that they would be 
able to supply at rates as low as those put forward. 
Owing to the intervention of the politieal element, 
however, delays have been occasioned, and to-day the 
position remains unchanged, with the exception that 


and BERTHELOT and Bonpas contribute: 


is certainly a bold one. 


the opinion at Spring Gardens, if not at Westminster, 
seems to have veered round in favour of allowing the 
electric lighting companies of London an opportunity 
of dealing with the matter. Consequently, the pro- 
posal is now made to form a Joint Committee of the 
companies, and, if desired, of any local authority 
authorised to supply electrical energy within the 
County of London, together with representatives of 
the London County Council, to acquire the under- 
takings of all the authorities constituting the Joint 
Committee, and to carry on the business as one under- 
taking. The various provisions were set forth in our 


` last issue, but attention may be called to a possible 


difficulty, if the Bill takes the form indicated by the 
official notices, viz., the absence of any representa- 
tives of the electric supply authorities in the large 
area outside the County of London. The area of the 
Joint Companies' Bill differs somewhat from that with 
which we have been familiar in previous Bills, but 
notice is also given by the promoters of a rival scheme 
for incorporating the London and District Electricity 
Supply Co., the area of whose scheme is the same as 
that cf the Bills of past sessions. Thus, in addition 
to possible opposition from municipal authorities, the 
proposal of the London companies will encounter 
rivalry from other sources. Another Power Bill of in- 
terest, but not in the engineering sense, is that of the 
South Wales Electrical Power Distribution Co., which 
will seek Parliamentary sanction for carrying forward 
the arrangements recently made to enable the opera- 
tions of the company to be continued. There are also 
a number of notices concerning tramway extensions in 
different parts of the country, but the most interest- 
ing, so far, is the London County Council Bill, 
which includes & provision for constructing all or any 
of the contemplated extensions upon the overhead 
troley system, thus overriding Section 23 of the 
Act of 1900, which gave the now famous veto to all 
the London Borough Councils in the matter of the 
system to be adopted. 


— ft 


On another page will be found a record of some 
extremely interesting tests made with a new tramway 
brake, invented by Mr. A. W. Maley, of the Leeds 
Tramway Department. Not only Mr. Maley himself, 
but also the General Manager and Chief Engineer of 
the Department are to be congratulated on the results 
obtained, and on their enterprise in carrying to 4 
successful issue & solution of the brake problem that 
We hold that a technical 
journal should always publish the fullest information 
that is available with regard to accidents arising 
through the misuse or failure of engineering appliances, 
and we have, therefore, given detailed reports with 
regard to the deplorable tramway accidents that have 
occurred through the wrong application of brakes by 
motormen. Those who have followed our reports and 
comments on them from time to time will have seen 
what a proportion of accidents have arisen through 
the driver locking the wheels, and thus impairing the 
action, not only of the rheostatie but also of the electric 
track brake, and it has doubtless occurred to many 
that an omission of the hand wheel-brake altogether 
might be rather an improvement than otherwise to 
the brake equipment, as then the locking of the wheels 
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would be rendered impossible. This bold step has 
now been taken at Leeds, in the case of cars fitted 
with the new brake, and if the results of the tests 
which we record are confirmed by the harder test of 
practical working in the hands of the motormen, it 
would seem that the brake problem is solved. 
ei gee 

Ix another column will be found an article by 
Messrs. Hills and Germann, entitled ‘А Method of 
Measuring Dielectric Strength." The authors’ under- 
lying idea appeals to one as eminently practical; never- 
theless, the tests described can hardly be said to be 
otherwise than very crude. In view of the dearth of 
data of insulating materials the curves arrived at are, 
however, interesting, although in our opinion no very 
reliable conclusions can be drawn from other than 
much more comprehensive tests. The insulating pro- 
perties of a given material can only be ascertained 
with any reasonable amount of definiteness by means 
of tests on a very large number of samples. Thus, in 
order to establish for a given material & definite rela- 
tion between the disruptive voltage and the thick- 
ness, a large number of samples should be prepared 
and tested. A good programme could be laid out as 
follows :—A number of samples of one of the thick- 
nesses to be tested, say 3 mils thickness, should be 
prepared. One of the samples should be placed in 
the slot and the pressure should be raised fairly rapidly 
to, say, 2,000 volts. If the sample is not immediately 
pierced, the pressure should be maintained at 2,000 
volts for, say, 20 secs. It should be noted whether the 
sample is or is not pierced by the end of this time. 
Ten samples should be tested in this way, and a 
record should be made of the number which survived 
the 20 sec. test; probably all ten samples would survive 
this test. All other conditions remaining the same, a 
similar series of tests should be made successively at 
' successively higher pressures. The higher the pressure 
the greater will be the percentage which fail to survive 
the test. For the material investigated by the authors, 
it is probable that at 5,000 volts none of the samples 
would even survive the initial application of the pres- 
sure. Another series of tests should be made with a 
1 min. duration of application of the pressure, and a 
further series with a ten minutes application. These 
tests should be followed with other tests on samples 
of greater and less thicknesses, and should be 
made at various periodicities, say 25, 50, and 100 
cycles per sec., and for a definite wave shape.” Corre- 
sponding tests from a continuous-current circuit should 
also be made. The temperature at the time of the 
test should be carefully noted, and a series of tests 
should be made at various temperatures, say at 60°, 
90°, and 1209 C. It should be carefully noted whether 
the breakdown occurs at the temperature of the sur- 
rounding air, or whether heat is gradually developed 
during the application of the pressure, so that the 
actual temperature at the point of rupture is much 
higher than the surrounding temperature. This latter 
condition is liable to obtain in the tests of 1 min. and 
of 10 min. duration. The materials should also be 
subjected to ageing tests prior to applying the voltage. 
Thus, a group of samples should be subjected to a 
temperature of 909 C. for one month, and for, say, 
three and six months. Other groups of samples should 
be subjected to 1209 C. for similar periods of time. 


At the end of these ageing tests the disruptive strength 
should be tested in the manner above described. The 
results will be very different according to whether a 
given thickness is made up of a single sheet or of 
several sheets of the insulating material. The thick- 
ness before and after impregnating with varnish should 
be recorded. In tests such as those made by the 
authors, it would be expected that the breakdowns 
would occur at the upper edges of the slot or else at 
the sharp corners at the bottom of the slot. It is of 
great importance to subject the pierced samples to a 
careful examination and to record these circumstances. 
Similar tests should have been made with the corners, 
not only of the slot but of the brass rods, rounded to 
various. radii, and it would have been interesting to 
make tests in circular slots of various diameters, and 
to plot the disruptive strength as a function of the 
diameter. In all such tests, when of'more than very 
brief duration, the results depend very greatly upon 
the facility for the removal of heat at any point at. 
which it may tend to develop. Thus the mass of the 
laminations and of the brass conductor, consequently 
also the size of the slot, and more especially the 
thickness of the insulation, have to be carefully con- 
sidered from the standpoint of the facility for dissi- 
pating the heat. Any given material, such as parch- 
ment paper, should be carefully studied as regards its 
dieleetrie strength when impregnated with any of the 
many high grade insulating varnishes on the market. 
The density to which the varnish is adjusted, as well 
as the material of the solvent, will be found to influence 
considerably the disruptive strength of the sample to 
which the varnish is applied. Consequently, it is in- 
sufficient to state merely the name or composition of 
the varnish employed. Pending the carrying out of 
really comprehensive tests in insulating materials such 
chance tests as those described by the authors are very 
welcome. 


The Hampstead Accident.—The adjourned inquest upon the 
three victims of the collision between two electric trains upon 
the Metropolitan Railway at West Hampstead station on QOc- 
tober 26th was held on Wednesday last week. We reported the 
opening proceedings in our issue for November 7th, and gave 
full details of the Board of Trade inquiry in our issues of 
October 3lst and November 21st. The evidence at the inquest 
did not differ from this. After an hour’s deliberation the 
jury returned a verdict that the accident was due to the culpable 
negligence of W. J. Hollis, the signalman at West Hampstead, 
who was thereupon arrested on a charge of manslaughter upon 
the coroner's warrant. Hollis appeared at the Marylebone Police 
Court on the following day, and was remanded on bail. 

Government Grant to Universities. —On Wednesday last week 
a deputation representing the Victoria University, Manchester, 
and a number of Members of Parliament and representatives of 
municipal authorities in. Lancashire, waited upon the Chancellor 
of the Exchequer in reference to the recently proposed reduction 
of the Government grant to Victoria University from £12,000 
to £10,000 per annum. The Vice-Chancellor of the University, 
Mr. Alfred Hopkinson, led the deputation, and urged that a 
reduction in the grant would seriously injure the etiiciency of 
the work of higher education which the University was carrying 
out in Lancashire. This work had been largely increased in the 
belief that the grant of £12,000 would be a fixed sum for alI 
time, and further, since this amount had heen laid down by 
the "Treasury, voluntary contributions to the University had 
decreased. The University could not maintain its supremacy at 
the reduced grant. The Chancellor of the Exchequer. in reply. 
stated that there was no want of svmpathy on the part of the 
Government towards higher education, but he was bound to draw 
attention to the fact that the grant to the University had 
originally been only £3.500. A few years later it was raised to 
£6,000. and for the last two years it "had been further increased 
to £12,000. In so increasing the grant, however, the Treasury 
had made it perfectly clear that it must not be treated by the 
authorities as if it were assured for all time. However, the 
deputation might feel assured that the fullest consideration would 
be given to their views. 
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ARRANGEMENTS FOR IHE WEEK 


(TO-DAY) THURSDAY, NOVEMBER 28ru. 
Institution of Electrical Engineers. 
8 p.m. Ordinary General Meeting, at 25 Great George- 
Street, Westminster, London. Paper to be read :—'' The 
Development of Turbo-Generators," by Dr. Robert Pohl. 


FRIDAY, NOVEMBER 29тн. 
North-Eust Coast Institution of Engineers and Shipbuilders. 
7.50 p.m. First General Meeting of the session at the Liter- 
ary and Philosophica: Society, Westgate Road, New- 
castle-on-'Tyne. 


TUESDAY, DECEMBER 3np. 


Institution of Electrical Engineers: Manchester Students 
Section. 
1.90 p.m. Meeting at the Municipal School of Technology, 
Whitworth Street. Paper to be read :—''' The Evolution 
of the Modern Switchboard,” by E. P. Hill. 


WEDNESDAY, DECEMBER 4ru. 
Institution of Electrical Engineers: Students Section. 
7.30 p.m. Meeting at 92 Victoria Street, Westminster, Lon- 


don. Paper to be read :—‘‘Electric Traction for Eng- 
lish Railways," by R. J. Spencer Phillips. 


THURSDAY, DECEMBER 5тн. 


Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting, at 25 Great George 
Street, Westminster, London. Paper to be read :— 
“Automatic Cab Signalling on Locomotives,” by J. Pigg. 

Röntgen Society. 

8.15 p.m. Ordinary General Meeting at 20 Hanover Square, 
London. Mr. J. H. Gardiner will read :—‘‘A Note on 
the Transparency of Mr. С. E. S. Phillips’s Conducting 
Glass to X-rays and Ultra-violet Radiation " ; Mr. Leslie 
Miller will show and describe & mica disc valve for 
X-ray tubes, and the Rev. P. Mulholland will read a 
Paper entitled :—‘‘Some Remarks upon Prof. Mayer’s 
Floating Magnets as illustrating the Electron Theory." 


FRIDAY, DECEMBER бтн. 
Institution of Electrical Engineers : Students’ Section. 
2.30 p.m. Visit to the Board of Trade Laboratory, White- 
hall, London. 


SATURDAY, DECEMBER ттн. 
Rugby Engineering Society. 
12 (noon). Visit to the Park Royal Generating Station of 


the Great Western Railway Co. Train leaves Rugby for 
Willesden at 12.42 p.m. 


THE ELECTRICAL OPERATION OF TEXTILE FACTORIES 


A T the Manchester Section of the Institution of Electrical 
4 X Engineers on Tuesday, H. W. Wilson read & Paper on the 
above subject. He pointed out that, whereas three years ago 
the actual horse-power of motors installed for driving textile 
factories in Great Britain was limited to a few hundreds, prac- 
tically all in one mill, and only a very small fraction of the 
then total was actually in cotton mills, the total horse-power 
which will be installed and running by about the end of March, 
1908, will be about 28,000, and this is almost entirely in cotton 
spinning mills. 

In the United States and Canada, however, there is some- 
thing like 250,000 h.p. of motors installed in textile factories, 
and the orders for such machines received by one firm during 
the past half-vear, for supplying various mills in the States, 
amounted to about 25,000 h.p., or practically as much as has 
been done in this country in three years. Moreover, Mr. Wilson 
explained that the total power requirements of the British mills 
exceed those of the United States, so that there is immense 
room for further development here. 

Mr. Wilson continued :—Everyone agrees that for work of the 
class under consideration a three-phase equipment has decided 
advantages over a direct-current, and in the absence of a satis- 
factory single-phase motor for anything except very low periodi- 
cities there is no doubt that the present general course of action 
will continue. It is quite obvious that an induction motor, 
either squirrel-cage or slip-ring, made by one manufacturer, does 
not differ very materially in its performance from a machine 
of the same class made by another, and that provided the same 
guarantees as to the behaviour of the machines are given by 
any two firms the results which will be obtained when in opera- 
tion will be the same. 1t may appear unnecessary to emphasise 
this point so much, but it must be remembered that persons 
who are not electrical experts, and having very little knowledge 
of the actual design of electrical machinery, are apt to be misled 
by manufacturers who state theirs is the one and only system 
which will give perfect results in operation. 

The advantages which the advocates of electrical driving urge 
for the operation of large textile factories are as follows :— 


1. The mill and the engine house can be placed each in its 
most convenient situation without any regard to the relative 
positions. 

2. ‘The internal arrangements of the mill as regards shafting, 
gearing, belt, and rope drives, &c., are greatly simplified and 
their costs reduced. The flexibility as regardS extensions is, 
of course, obvious. 

3. The grouping of the machines is much less arbitrary than 
in а mechanicallv-driven mill, as the motors and the compara- 
tively light shafting required by them can be placed where 
most convenient. 

4. 'The reduction of the chance of a breakdown, which would 
stop the whole mill, to a minimum. 

5. The ease of running one section for overtime or on special 
work. 

6. The reduction of the maintenance and depreciation charges. 

7. The greater steadiness of drive which can be obtained 


under suitable conditions, with a subsequent permissible higher 
speed and increased output. 

8. The reduction in the total capital cost of the mill per 
spindle or per loom with a factory of above a given size. 

9. The possibility of keeping a constant check upon the results 
obtained in each department of the factory. 


In addition to these advantages, it may now be claimed that 
a better price can be obtained for the product of an electrically- 
operated factory than for that of a mechanically-driven one, 
and as regards this point I have definite information that this 
statement is correct, though I am not at liberty to give the 
exact figures or to mention any names. 

It is also a fact that clause 7 in the above list has now been 
proved conclusively, but in this instance also the manufacturers 
display considerable disinclination to allow the publication of 
definite figures, though some of them are prepared to admit 
that they would continue electrical driving even at a greatly 
increased cost on account of the much better results which are 
being obtained. It might be mentioned, however, that in the 
case of one large installation which has recently started work 
that the management in making their calculations admitted that 
from the evidence before them they were certain to obtain an 
increase of output when the mill was being driven electrically, 
and they took this fact into their calculations. 

The objections referred to previously are as follows, and so 
far as I am aware no further serious points have been raised 
by the opposition side. 


The first objection is that the reliability of electrical driving 
has not been sutliciently proved. 

Secondly, that the capital expenditure involved in the adop- 
tion of the electrical system is so great in comparison with 
mechanical driving as to put it out of court. 

Thirdly, that it is only advantageous in special cases, or 
where the average load factor is poor. 

Fourthly, that the efliciency of a mechanical drive is consider- 
ably higher than that of an electrical one. 

The first objection may now be regarded as finally demolished, 
as of recent times I have never found that even the most 
bigoted objectors tried to contend that electrical machinery was 
not reliable in operation, and when it is considered that at the 
present time three-phase motors are working with perfect satis- 


faction under the very severe conditions of mining and rolling 


mill work, it is fairly obvious that the comparatively light duty 
of a textile factorv presents no ditliculty whatever. 

The second objection, which is almost answered by the eighth 
clause of advantages, may now be fairly definitely withdrawn 
from the list. The capital expenditure is, of course, high when 
a small factory is being considered, but with a large spinning 
mill, of, say, 100,000 spindles, after making allowance for all the 
structural alterations which can be effected, there is absolutely 
no increased capital expenditure, and if the factory increases in 
size bevond this limit the electrical equipment will work out 
more cheaply than the mechanical. The important items, of 
course, are the total abolition of the rope race. which under 
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ordinary conditions is an expensive structure, and the reduced 
cost of gearing (see Table I.). There is one example of a 
factory in this neighbourhood which is electrically driven, but 
where the rope race was built in order to allow of mechanical 
driving if the electrical proved unsatisfactory ; this course 1s not 
likely to be followed in the future. 

The fourth objection is still brought forward with commend- 
able regularity, and it is in the nature of the case a very ditlicult 
thing to disprove. The actual etliciency of an electrical system 
of driving can be ascertained easily, but the etticiency of a 
mechanical system under running conditions it is impossible to 
obtain accurately. lt may, however, be of interest to note that 
where a mill has been converted from a mechanical drive to an 
electrical one, the i.h.p. of the prime-movers has been reduced 
with the same machinery running, and this certainly tends to 
show that the efficiency of mechanical drives is not usually as 
great as stated by its advocates. The probability is, however, 
that as between a well-laid-out electrical drive and a perfectly 
modern mechanical drive there is very little difference indeed in 
the actual efficiency of transmission—that is to say, as regards 
the total power delivered to the machines by the driving 
mechanism. ‘This does not, however, dispose of the fact that 
the motors deliver the power in a rather better manner—that is, 
at a more constant speed. 

The subjects which seem to the author to be most worthy of 
discussion are these :— 


First, the advantages and disadvantages of grouped and in- 
dividual driving for the various classes of textile machines ; 

Secondly, the advantages and disadvantages of squirrel-cage 
and slip-ring motors respectively; and 

Thirdly, the consideration of the best type of prime-mover, 
where the factory has its own power plant. 


Arising out of this latter point is the consideration of the 
advantages of the centralisation of the power plant for a number 
of factories, which was a subject briefly referred. to by the 
author in a previous paper. 

Three years ago it was stated that for the preparation 
machinery, including bale breakers, blowing machines, scutchers, 
cards, combers, roving and intermediate frames, group driving 
was the correct course to pursue, and when considerations of 
the capital cost are taken into account, there is still no doubt 
that this is the best practice. It was also then stated that for 
mule driving the grouping of the machines was essential, and 
this statement held good until very recently. My own experi- 
ence certainly points strongly to the advantages of a group drive 
for this class of machine, but recently satisfactory results have 
been obtained from a motor driving a single mule with a suitable 
arrangement of flywheel effect in the system. It would seem 
doubtful even yet whether as good results can be obtained 
from this as from a group drive, although the users appear to 
be perfectly satisfied; but it is certainly worthy of interest to 
note that successful results have been obtained at all, consider- 
ing the exceedingly variable load that a single mule-spinning 
frame gives. 

The keenest argument over group or individual driving has 
arisen in connection with ring-spinning and ring-doubling frames. 
These machines individually give a practically constant load, 
and it is a very simple matter to couple directly a motor of, say, 
from 5 to 10 h.p., according to the size of the frame, to the 
machine, and thus do away with all possible slip or transmission 
losses. It is, however, to be remembered that in a number of 
factories the ring frames are not always spinning the same class 
of counts, and, in consequence, a speed variation of the spindles 
becomes necessary. To effect this variation, in a large number 
of cases slip-ring machines with wound rotors have been in- 
stalled, and the variation is obtained by inserting resistance in 
the rotor circuit. 

There are three objections to this arrangement, which is, of 
course, in other respects a most convenient one, the first being 
the initial capital outlay upon the installation; the second, the 
low etliciency of the motors when running with the resistance in 
circuit : and, thirdly, the objection which has several times been 
expressed to the heating of the resistances, which has sometimes 
been the cause of considerable annovance. Textile manufac- 
turers are generally apprehensive of the heating of resistances 
to a temperature which, from an electrical standpoint, is per- 
fectlv safe, but which they regard as dangerous; and as the 
ordinary factory is always at a fairly high temperature, it is 
difficult to get etlicient cooling without building rheostats of 
abnormal size. It would therefore appear as if in future in- 
stallations of this character special cooling arrangements would 
have to be considered. 

In cases where individual driving is adopted. but where speed 
variation on the spindles is not necessary, squirrel-cage motors 
with some form of a friction clutch as a coupling have fre- 
quently been used, and have given satisfactory results. The 
capital outlay on these machines, including the clutches and 


autu-transformer starters, is distinctly less than upon the wound- 
rotor machines with regulating resistances, even although in this 
case the clutch coupling is not necessary. 

The alternativ? arrangement for the driving of frames where 
variable speed is essential is to group the machines and drive 
with a single motor, changing the pulleys for speed variation, 
as 1s customarily done with the mechanical arrangement. 

Arising from this question of the method of driving is the 
possibility of direct coupling the motors to the line shatts in 
nearly all cases for group driving, and this course of action has 
now been found to be possible to a greater extent than the manu- 
facturers were at one time prepared to admit. 

Having become accustomed to certain shaft and pulley speeds 
as being on the whole the most convenient for a mechanical 
transmission, considerable ditliculty was found in inducing them 
to depart from what they regarded as a standard arrangement; 
but it is now, in nearly all cases, found possible to speed line 
shafts up to an extent that will permit of direct coupling to 
standard speed induction motors without any objectionable re- 
sults arising. This arrangement materially reduces the trans- 
mission losses between the prime-movers and the textile machines, 
and also eliminates some possibilities of slip. 

In several installations in this district, however, the mechani, 
cal arrangements, and, in fact, the placing of the motors gener- 
ally, do not appear to have been given sufficient consideration ; 
and the assumption seems to have been that, provided one is 
using motors, the method of fixing and the arrangements of the 
drives from them were of small importance. This has naturally 
led to acertain amount of dissatisfaction. These cases, however, 
when contrasted with the installations which have given exceed- 
ingly good results in other factories, merely emphasise the 
necessity for the careful consideration of the actual requirements 
of the machinery to be driven before the work is carried out. 

In other case3 those responsible for the lay-out of the instal- 
lation appear to have overlooked the fact that it is almost as 
inadvisable to have the motors too large as too small, and this 
is a fault which exists in some recent instances. 

Electrical manufacturers generally do not appear to realise 
that the actual powers required need very careful investigation 
before the machines are actually installed, and it is by no means 
a safe rule to assume that the horse-power is so much per one 
hundred spindles of the mill, as this may lead to considerable 
error. If a large mil] engine is being put down to drive the 
whole of the plant, it may be perfectly safe to use such general 
assumptions; but when what is practically equivalent to a sub- 
division of the prime-mover is made, the most careful considera- 
tion of the power taken by each section of the installation 15 
essential. . 

In considering this it is necessary to know the class of material 
which is to be produced, as figures from one mill only would be 
very misleading applied to another mill with the same class of 
machines but manufacturing a different grade of material. 

Hegarding the question of the prime-mover, if the mill has its 
own installation, one approaches a subject which is open to 
practically endless discussion. Installations either in operation 
or approaching completion comprise standard mill engines driv- 
ing generators through ropes, mill engines direct coupled to gene- 
rators, quick-revolution generating sets, and turbo-generator 
sets. It is only needful for a gas-driven set to be installed to 
have complete examples of almost every type of prime-mover 
which is possible in this country. 

From the point of view of perfect angular velocity the turbine 
offers obvious advantages, and, in addition to this, for large 
sizes the capital cost per kilowatt is fairly reasonable. Mill- 
owners generally, however, seem to have a prejudice against 
steam turbines, apparently on account of one or two unfortunate 
experiences; but these do not appear to justify the sweeping 
condemnation sometimes indulged in. At the same time, it does 
appear to be a fact that a steam turbine is not altogether as 
reliable a machine as a reciprocating engine, and recent prac- 
tice seems to be in favour of installing two turbines. either of 
which is of sufficient size to run the mill by utilising to the 
full its overload capacity. 

Mv own preference for a mill of, sav, less than 1.000 h.p. 
would certainly be in favour of a quick-revolution reciprocating 
set, but the slow-speed engine-makers are now prepared to guar- 
antee such favourable results in steam consumption that in smite 
of the extra capital cost their claims demand careful considera- 
tion. There is, of course, the added advantage that the average 
mill engineer is more familiar with the slow-speed engine than 
any other type, and under ordinary conditions repairs and main- 
tenance will be a small item. 

It must be remembered that the ordinary mill engine runs 
about 55 or 56 hours per week under practically full load, and 
that it is usually of 700 to 1.500 h.p. in size. It 15 manifest 
also that with the distinct advances which are being made tn 
gas-engine design that gas-driven generating sets will in the 
future demand consideration. Particularly is this the case as 
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the makers are now prepared to guarantee very constant angular 
velocity, which in the past has been one of the principal draw- 
backs of gas engines for the class of work under discussion, 
where constant speed is of the utmost importance. 

It might be mentioned, in passing, that in the case of one mill 
supplied from a central station the mill authorities stated they 
were able to tell by the behaviour of the machinery when they 
were being run off the steam turbines and when off the recipro- 
cating engines, and very much preferred the former. 

The other point which I would suggest as one that might be 
usefully discussed is that of power supply from a central gene- 
rating station. Of the total horse-power in motors now installed 
in textile factories in this country some 25 per cent. to 30 per 
cent. are driven from central generating plants, and this pro- 
portion shows every sign of increasing rapidly. As a matter of 
fact, upon the occasion of reading the previous Paper I did not 
feel that the central supply authorities would be able to induce 
proprietors of spinning mills to take a supply at a price much 
above 0°35d. per unit in the case of large mills in the Lancashire 
district, where coal is cheap. This, however, is merely another 
case showing the unwisdom of prophecy, as it is common know- 
ledge that some large factories are now paying considerably 
above this price, and are perfectly satisfied so to do; and, as 
regards mill-power costs, I would refer to Table II. 

The advantages of taking & supply of energy, which were 
fairly fully discussed before, hold good in an intensified degree 
to-day. In the first place, if the mill-owners make a contract 
for power at a fixed price they become largely inWependent of 
the fluctuations in the price of fuel and also of strikes; they 
are freed almost entirely from all anxiety as regards stoppage 
from breakdown, and, in addition, the capital expenditure saved 
on the generating plant can be very much more usefully em- 
ployed in productive machinery. This is a matter of very great 
importance in times like the present, when mill profits have 
been very satisfactory and every spindle that could be run has 
been in useful employment. Mill-owners are coming more and 


Table I.—Comparison of Capital Qutlay for a Spinning Mill of 100,000. 
Mule Spindles, 
Driven: (a) By Ordinary Mechanical Means. 
(b) By Three-}-hase Electrical Transmission. 


(a) MECHANICAL. (b) ELECTRICAL. 


£ £ 

Engines, piping, etc., erected ... 6,000 850-kw. turbo-generater and 
Boilers M ads - 2,000 auxiliary comp.... ic .. 6,600 
Chimney and boiler seatincs 1,600 + Boilers ss te n 2.000 
Reservoir... е СИВ .. 1,500 ^ Chimwnev ага boiler seatings 1.000 
Engiue house е avd M^ 600 , Reservoir... ie — .. 1,500 
Enzine bed... Бу» - Pe wo | Engine house SES wed m 400 
Rowe race... m РЕЯ г; 500 ' Fngine bed... т vus eee 300 
Boiler house des T eh 500 Motors. cables, and switchboard 2,982 
> Economiser and house... re 750 Boiler house as sas mm 500 
Lighting generator and seating. 1,200 | Economiser and house ... Pes 750 

| 

£)4,.650 £16,032 
Gearing 3,000 Gearing, £550; pulleys, £250 ... 500 
Total ... £160 | Total ... £18,832 
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Table II.—Comparison of Running Coats for a Spinning Mill of 100,600 
Mule Spindles. 
Driven: (a) By Ordinary Mechanical Means. 

(b) By Three-phase Electrical Trausmission. 
p—————————————————————ÓÁ—M e — —— !M————————«————— À— 
(a) MECHANICAL. | ‚ (0) ELECTRICAL. 

£ ad. £ s.d. 
. 1,359 7 ù Coal, 1,400 I. H.P. ... e. 1,268 15 


Coal, 1,500 I. H.P. ... 0 
Wages— Engineer, 552. ; as- Wazes (no assistant) .. 277 10 0 
0 


| 

sistant, 30s. ; 2 stokers, | Oil, &c. oF nu wi 195 0 

28a, ... =, TH .. 85210 0 | Insurance—E, £100; B, 
Oil, &c. xd ax 125 0 OF | £22; gear, £16; build- 
Insurance—E, #100; B, ings, £10 .. adi .. 148 0 0 

492; gear, £00; build- Rates, 74. on 5 per cent. of 

ings £20 .. . 0. 20 00]! £v ..  ..  .. 98015 0 
Rates, 7s. on 5 per cent. of Interest and depreciation, 

£14,650  ... dus .. 206 7 6 12 per cent. on £10,832... 2,019 15 0 
Interest and depreciation, | 

12 per cent. on £17,000... 2,118 0 9 

Total ... £4,413 5 0 Total ... £4,119 15 0 


Cust per kilowatt-hour for $50 kilowatts, 56 hours per Week and 50 weeks per year- 
=4)°4454, z0415d. 
NoTF.— Coal cost based on 2 Ib. per I. H. P., г. 3d. per ton, 56 hours per week, 
90 weeks per year. 


more largely to recognise that a supply from a central authority 
is a good thing from their point of view. In the case of a new 
mill, they save a large amount of capital expenditure; in the 
case of an old mill, whose power plant requires overhaul, they 
get all the advantages of an electrical drive without any further 
large capital expenditure. 

There is therefore little doubt that developments along this 


line are bound to be fairly considerable, and it would seem to, 


be likely that eventually the generating stations of nearly all 
the cotton manufacturing towns of Lancashire will have a con- 
siderable demand from the textile factories within their areas. 

In negotiating for a supply of power with the mill authorities 
it is necessary to remind them that when due allowance is made 
for interest, depreciation, maintenance, rates, insurance, &c., 


the actual power cost in Lancashire, where coal is fairly cheap, 
is from three to three and a half times the fuel bill The 
example given in Table I1. showing how this works out may be 
of interest. A number of the mill.owners would, of course, 
contend that 7 per cent. depreciation is too htgh an amount to 
allow, but when times are good they usually allow more than 
this themselves, though when trade ‘s not satisfactory depre- 
ciation amounts are much lower. | 

1 regret that there is a considerable absence of definite figures, 
which it would be desirable to give in a Paper of this character, 
but it will be understood that while individual manufacturers 
are prepared to give figures in confidence, they object to having 
them generally disclosed, and although this objection will in 
some cases cease to exist before long, it is at the present moment 
impossible to give detailed statements publicly. | 

1n conclusion, I would draw the attention of the electrical 
manufacturers to the fact that for the expansion of the home 
trade in electrical machinery they are bound to look to develop- 
ments in large industries such as the textile Supply stations 
are not being built with the rapidity of previous years, traction 
work does not offer anything like the demand for machinery that 
it used to, and for a steady home trade every attention will 
have to be given to the electrical equipment of factories of all 
classes. It is therefore absolutely necessary that a subject such 
as this should be approached as far as possible in the spirit of 
research, and it should also be recognised that a very great 
responsibility rests upon those engineers who, through rashness 
in approaching a subject on which they have not much informa- 
tion, or through carelessness in the laying out of an installation, 
get electrical driving a bad name. One unsatisfactory installa- 
tion does more damage than twenty good ones can rectify, and 
there are bound to be more or less hostile critics who will be 
only too pleased to expatiate upon any unsatisfactory results 
that can be pointed to. If due care is taken over the carrying 
out of future schemes there is little doubt that it will not be 
many years before every new mill built in Lancashire will be 
electrically equipped, and it is also equally certain that these 
mills will be able to make a profit when a good many others 
cannot do so 


CORRESPONDENCE 


STEAM TURBINE AND GAS 
ENGINE PLANT. 
To the Editor of ELECTRICAL ENGINEERING. 

Sig,—I am indebted to Mr. Fedden and to Mr. Fox 
for their letters appearing in ELECTRICAL ENGINEERING 
of November "7th and your issue of November 14th 
respectively, criticising my attempt to give figures show- 
ing the relative capital and running cost of steam 
turbine and gas engine generators. 

The main question upon which we appear to differ 
is that of the capital cost of a 16.000 kw. steam 
turbine plant. I can only say that since my figures 
were published engineers with recent tenders before 
them for steam turbine plant have been good enough 
to send me particulars of eapital costs, which entirely 
confirm my figures. I can only conclude, therefore, 
that Mr. Fedden, in arriving at his total capital cost 
of £0 13s. per kw., must have omitted some items. 

The following is а more detailed stater:ent of my 
original estimate with Mr. Fedden’s amended figures 
for some of the items :— 


Capital Cost per kw. of a 16,000 kw. Steam Turbine 
Plant. 


Detailed Original Mr. Fedden's 


COMBINED 


estimate, estimate. estimate. 

£ £ £ 
Engines and generators (erected) 4 | 3°75 
Condensing plant de wc ek CUT 6 ? 
Circulating pipes, с. ... .. ... 1 | ? 
Boilers oe des vex. mes жю хуу шы 1219 3°5 
Coal and ash convevers ... na aa 0-23 
Steam pipes, pumps, &c... ... .. 093, 5:06 2 
Economisers, flues, chimneys, coa 

stores and boiler stores —... 18 


Engine room buildings, cranes and 


engine foundations me case. 12 1:12 1919 
Switchgear... .. .. 6. 6. 0. 032 0:32 0:32 
£12:5 £125 £8:69 

5 per cent. contingencies e. 4. W6 0:6 0:14 
£13 £13:1 £9:13 
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Dealing with the question of overload capacity raised 
by Mr. Fox, I fully recognise that the advantages of 
steam turbines over gas engines in this respect are 
very great, and this feature makes the steam turbine 
particularly suitable for dealing with the peak load 
and for providing the spare plant capacity as sug- 
gested in my original statement. I do not, however, 
agree with Mr. Fox that it would be necessary in 
the case of & power station equipped with gas engine 
plant alone to instal & very much greater normal 
capacity of gas engine plant than of steam turbine 
plant. As many writers in the past have pointed out, 
the correct amount of plant to allow for overload 
capacity cannot be expressed in a percentage of the 
maximum load. It is more important to provide that 
the overload capacity shall be such that in the case 
of one plant being laid off for repairs, there shall still 
be a further spare plant in case of a breakdown. 

In my original estimate I assumed that the maxi- 
mum load to be dealt with was 13,000 kw., and I 
based my estimate of capital cost upon the assumption 
that for this purpose four 4,000 kw. steam turbines 
would be required having an overload capacity of 50 
per cent., or eight 2,000 gas engines having an over- 
load capacity of 10 per cent. Now it is obvious that, 
in the case of the steam plant, should one turbo- 
generator be laid off for overhaul, and one of the 
remaining plants should break down at the time of 
maximum load, the available plant capacity will be 
8.000 kw. + 50 per cent. overload = 12,000 kw., or 1,000 
kw. short of the maximum demand. If, on the other 
hand, one of the gas engines is laid off for overnaul. 
and a second engine breaks down, there will still be 
available six 2,000 kw. sets=12,000 kw., having an 
overload capacity of 10 per cent., or a total of 13,300 
kw.—that is to say, a capacity of 300 kw. above the 
maximum demand. 

The running costs of a 16,000 kw. gas engine plant 
on & 100 per cent. load factor were arrived at on the 
following basis :— 


Fuel.—One ton of coal (costing, say, 10s.) will produce in a 
good by-product producer 150,000 ft. of gas of a net calorific 
value of 1585 B.Th.U. per cb. ft.—(20.200,000 B.Th.U.), and 
from 85 to 95 lb. of sulphate of ammonia, having a realisable 
DN from £10 to £12 per ton (say, 85 lb. at £11 per ton) = 

s. 4d. 

An additional 20 per cent. of fuel costing 2s. is required for 
raising steam for producers and driving auxiliaries. 

Acid and stores for producer cost 1s. 6d. per ton of coal 
gasified. 10,000 B.Th.U. will therefore cost on the above basis 
10,000 B (10/- taft Wee S == 070302 pence. 

30,200,000 


Allowing 10,000 B. Th.U. per B.H.P., and taking the efficiency 
of the generator at 95 per cent., the net cost of coal per kw. hour 
= 00302 0.0426 pence. 

07746 x 0:95 

Rerairs.— Producer Repairs: The cost of producer repairs 
тау be taken at 0°0056 pence per kw. hour. 

Fenerating Plant Repairs.—Particulars of the actual cost of 
repairs at four independent installations where Ehrhardt & 
Sehmer engines have been running for a considerable period are 
tabulated below. Compared with these actual results, the 
original estimate of 0°011 pence per kw. is high :— 


Approximate Repairs 


Capacity Period Total cost Out-put per 
of Plant. Covered. of Repairs. kw.-hours. kw.-hour. 
£ s. d. 
A. 550 B.H.P. 922 months 98 10 0 4,500,000 0:0054 
В. 9850  ,, З years 367 10 0(5) 3,600,000 — 0:024(D) 
C. 550 ,, 44 weeks 62 1 7 2.300.000 — 070065 
D. 1650  ,, lyear 250 0 О 7,500,000 0:003 
Aggre. ў р 
gate 3100 В.Н.Р. £778 1 7 17,900,000 0-0091 


Orizinal esti- 


mate16,000 1 усаг £6400 О О 140,000,000 0:011 


(b Includes repairs to Producer plant. 


Orr. Wasik axp Srores.—-The actual consumption of oil on an 
Ehrhardt & Sehmer engine, carefully checked for a considerable 
period, has been found to he 0:00059 gallons per kw. hour gene- 
rated —at 1з. 6d. per gallon. 0:007 pence. 
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The cost of waste and stores has similarly been found to be 
0:0004 pence per kw.-hour. 

LABOUHR.—A reasonable allowance for labour would appear to be, 
for by-product recovery plant :— 


£ s. d. 
25 men averaging 4s. per shift |... "T des о О Ө 
For Engine Room Plant— 
+ J 6 drivers at 5s. per shift 110 O 
8 greasers &t 3s. per shift T T ve 1 4 0 
1 switchboard attendant at 4s. per shift iss 0 4 О 
1 charge engineer at 7s. por shitt ate 0 7 O 
£5 5 O 
9 
The cost per kw. hour = au 5 12 Z 00155 pence. 
12,800 


* For the two 2,200 H.P. engines at the Hoesch Iron and Steel Works one 
driver and two greasers are employed per shift for the two engines. 


The total working cost may therefore be sunimarised 


as follows :— 
Gas engine plant. Steam turbine 


Detailed Original Original 

estimate. estimate. estimate. 
Fuel ... ..._... е .. “ae 00426 NALI : 
Repairs producer ... ... ... 0:0056 \ iau: SS 
Gas engines and generators ... 0°0110 070110 — 
Turbines and boilers  ... ... — — 0:015 
Ob eee lux Ee ie lee aeo 0 0040 jae ei 
Waste and stores ... ... ... 0'0008 \ M DOS 
Labour Dir A ied. «oid 0:0155 0:0155 0:012 
Interest and depreciation 0:0517 0`0517 0:036 

0:1342 0:1339 0:207 


My original estimates were based on a 15 per cent. 
load factor and a 100 per cent. load factor to indi- 
cate upon what basis the curves giving the total costs 
for any load factor were constructed. 

As a reply to the general criticism that my state- 
ment was obviously prejudiced in favour of gas engines, 
I cannot do better than quote the comparison given 
by Mr. Stott, the Chief Engineer of the New York 
Rapid Transit Railway, in his Paper on ‘‘ Power Plant 
Economies " before the American Institute of Elec- 
trical Engineers. Mr. Stott gives the following 
figures as representing the relative capital and running 
cost of different systems of generating electricity :— 


Capital Cost. Running Cost. 


per cent. per cent. 
Reciprocating engines ES 100 100 
Steam turbines HEC 82:5 76°64 
Reciprocating engines and ex- 
haust steam turbines  ... ... TT 7572 
Gas engines а. se 100 50-07 
Gas engines and steam turbines. 91:2 16:32 


In the summary of his Paper, Mr. Stott adds :— 


An internal combustion-engine plant in combination with a 
steam-turbine plant offers the most attractive proposition for 
ећсіепсу and reliability to-day, with the possibility ot producing 
the kilowatt-hour for jess than half its present cost. 

From the above it would appear that future com- 
petition in electric generating plant will not be 
between turbines and reciprocating engines, or between 
turbines and gas engines, but the main contest will 
be :—Reciprocating engines combined with exhaust 
turbines v. steam turbines combined with gas engines. 

Yours faithfully, 
LEONARD ‘ANDREWS. 
4 Queen Victoria Street, 
London, E.C. 
Nov. 22, 1907. 


(Further Correspondence will be found on p. 864.) 


Glasgow Local Section of the Institution of Electrical 


-Engineers.—TVhe annual dinner of the Glasgow Local Section of 


the Institution of Electrical Engineers was held on Wednesday 
last week. when Prof. Francis G. Baily presided. The company 
of over two hundred included the Lord Provost of Glasgow. 
Sir J. Ure Primrose, Prof. Magnus McLean, Messrs. €. Р. 
Sparks, W. W. Lackie, J. Dalrymple. W. M. Mordey. W. H. 
Patchell. Bailie Melnnes Shaw, and Councillor Findlay. 


Nov. 28, 1907. 
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A METHOD OF MEASURING DIELECTRIC STRENGTH 
By S. M. Hills and T. Germann 


HE dielectric strength of an insulator may be 

defined as that disruptive stress which has to be 
applied to a dielectric 1 mil. thick to overcome its insu- 
lating properties. Several methods have been devised 
for measuring this quantity, viz. :— | 

1. Testing between two smooth parallel plates. 

2. Testing between two smooth spheres. 

9. Testing between two needle-points. 

Of these three methods the first most nearly approaches 
practical conditions, but the parallel brass plates used 
are generally such that they present a much smoother 
surface to the insulating material than is met with in 
praetice, whilst the needle-point test presents a still 
greater exaggeration of a rough surface. In order to 
carry out some tests on insulation for use on armature 
coils under more practical conditions, the authors used 
a new method of testing, viz., a slot method. 

The method essentially eonsists in testing a sample 
of the dielectric in a laminated iron slot, a sketch of 
the apparatus being shown in Fig. 1. А slot 84 in. long 
was built up from ordinary soft iron armature lamina- 
tions; the dielectric to be tested was wrapped round 
a brass conductor and placed in the slot. The disrup- 
tive stress was applied by connecting one terminal of 
the source of supply to the brass conductor and the 
other terminal to the laminated iron walls of the slot. 


BRASS STRIP, 


: SPRING $ 


ENO VIEW SIDE VIEW 


Fic. 1.—ARRANGEMENT OF APPARATUS. 


D= Iron Plates. 
E = Brass Conductor. 
F = Dielectric Under Test. 


А = А.С. Supply. 
B= [ron Laminations. 
C=Clamping Bolts. 


Conductors of various sizes were used in order to test 
various thicknesses of dielectric; the size of the con- 
duetor being larger or sinaller than the first conductor 
used, in direct proportion to the thickness of the dielec- 
trie, thus securing the same pressure on the dielectric. 
Before being tested, all the samples were dried at a 
temperature of 709 C. for a period of four hours, then 
stored in a box containing calcium chloride, and used 
as required. The figure of 609 C. for the running tem- 
perature of a dynamo was taken, and all samples were 
tested in an atmosphere maintained at that tempera- 
ture. A very accurate Brown & Sharpe micrometer, 
with rachet-wheel attachment, was used for measuring 
the thickness of the sample at the point of fracture. 
The authors consider that this method of testing more 
nearly approaches practical conditions than the parallel 
plate method does. But at first it seemed to possess 
the disadvantage that several conductors of various 
sizes were required. To obviate this the authors re- 
commend the use of a conductor as shown in Fig. 1, 
and which essentially consists of two brass strips kept 
apart by two cylindrical springs. In overcoming this 
disadvantage, however, another was introduced in that 
the pressure on various dielectrics of different thickness 
was not the same. Since springs are used in the 
parallel plate method, and since the variation of pres- 


* 


sure wil not vary much with the normal variations of 
thickness of dielectrie, the second disadvantage is out- 
weighed by the resultant increase in convenience, All 
the experiments were made with solid brass conductors, 
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Fic. 2.—D1aGRAM OF CONNECTIONS. 


and the results shown in the Table are the average ofa 
large number of tests. 

In order to compare the results obtained by using 
the parallel plate method and the slot method a number 
of tests were made with both methods, under precisely 
similar conditions. It is a well-known fact that 
electricity readily discharges from points, and as in a 
laminated slot there are several points or ridges, it 
was expected that there would be considerable differ- 
ence between the results. This expectation was real- 
ised, as is shown in the accompanying table and 
curves :— 


B.D.V. per B.D.V. per Percentage 
€ mil in mil between difference. 
ielectric. open slot. parallel plates. _A 
A. B. (100 В” 100) 
B.P. black paper ... 133 ^" 166 19:3 
Japanese rice paper 88:5 222 я 59:5 
Parchment paper 
treated with lin. 80:9 98:0 (17:5 
seed oil T 


The relation between the dielectric strength and 
thickness does not follow a straight line law; but 


Thickness in Mils. 


2000 4900 6000 8000 
Breakdown Voltage (R. M.S.). 
Fic. 3.—For PARCHMENT Parer TREATED WITH LINSEED OIL. 


as the slope of the curves of the various dielectrics 

tested was about the same and not much different from 

a straight line, and also because many manufacturing 

firms use it, the term B.D.V. per mil. was used by the 

authors as а convenient standard of comparison. - | 
p 
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The disruptive stress was obtained from & 50-period 
alternating current. circuit,.and the plates used were 
7:5 ems. in diameter. 


When it is required to test a sample of 
insulation for disruptive strength, one of the 
first considerations which presents itself is the 


method or means by which the voltage is to be regu- 
lated. In the majority of test sets at present employed 
the method of raising the voltage is of a jerky nature; 
the voltage is raised by steps instead of being raised 
gradually, with the result that the samples break down 
with a lower voltage than would otherwise be the 
case. At the same time, however, the voltage 
must be raised fairly rapidlv, .or otherwise the very 
important time-factor becomes involved in the problem. 
А common method is to take tappings off a trans- 
former winding. It can easily be seen that this method 
causes the voltage to be raised in sudden jerks. In 
order to obtain a smooth regulation the authors em- 
ployed a method as shown in Fig. 2, a long range trans- 
former being placed so that the secondary is in the 
supply circuit and the primary forms a circuit of its 
own through a variable resistance of carbon or water. 
This provided the regulation, another transformer 
being employed, in the usual manner, for stepping up 
the voltage. In this method of regulation the trans- 
former resolves itself into a choking coil, and as the 
actual regulation is done in a separate circuit the in- 
crease of voltage must be gradual. The transformer 
used should be a leaky one, and should also be capable 
of withstanding a short circuit on the secondary. 
In order to avoid a rush of current on switching on, & 
rheostatic resistance is introduced into the main circuit. 
By using this method no sudden increases in voltage 
take place, and the many disadvantages of a step-up 
voltage system are not encountered. Fig. 3 gives curves 
for parchmentised paper treated with linseed oil when 
tested between plates, and in the open slot. 


ELECTRIC LIGHTAND POWER SUPPLY IN MEXICO 


S announced in our ''City Notes," the Mexican Electric 

Light & Power Co., Ltd., which is incorporated under the 
Companies’ Acts of Canada, has, during the week, been inviting 
subscriptions in Great Britain for additional capital, the sub- 
scription list closing to-day. The issue of this prospectus serves 
to give prominence to an undertaking of considerable engineering 
magnitude concerning which very little information has been 
published hitherto. 'The company possesses concessions granted 
both by the Federal Government of the Republic of Mexico and 
the Municipal Government of the City of Mexico. Under the 
Federal Concession the company has the right to the exclusive use 
of the waters flowing in the Necaxa and Tenango Rivers, and is 
empowered to distribute electric power in the valleys of these 
rivers. The concession grants the right of expropriation of the 
lands required for its power-houses, reservoirs, and other works, and 
to erect transmission lines to any point in the Republic of Mexico. 
In May, 1906, a further concession was given under which the 
company was given the rights over the watersheds of the rivers 
flowing in the valleys adjacent to those of the Necaxa and 
Tenango. Inthe case of the Necaxa and Tenango, the rights to 
the use of these waters are vested in the company perpetually. 
On the other rivers in the Los Reyes and in the Zacatlan Valleys 
the company is given the right to the perpetual use of all of the 
water, for the utilisation of which they construct electric power 
plant within fifteen years, dating from May, 1906. The company 
has a municipal concession giving it the right to distribute elec- 
tricity for power and light throughout the city of Mexico and 
the suburbs, under which authority is given to lay underground 
mains in the centre of the city and overhead lines in the suburban 
districts for the purpose of distribution. As the transmission 
lines of the company pass through the States of Puebla, Hidalgo, 
Mexico, and Michoacan, the company has acquired franchises 
from these State Governments in which are included exemption 
from State and municipal taxation for a long term of years, and 
other rights confirmatory of the rights granted by the Federal 
Government for the use of the transmission lines in these States. 
Under an agreement made with the Federal Government on 
June 30th, 1906, the municipal concession was modified, and fur- 
ther extensions granted whereby the limits of this concession 
have been extended to cover the entire Federal District of 
Mexico, comprising about 400 square miles of area. 


Transmission lines have been constructed to thè town of EI 
Oro, in which are situated some of the largest mining com- 
panies of the Republic. Distribution is effected from a local sub- 
station. The load at present on this district amounts to 15,000 
horse-power. The company is also furnishing current for electric 
light in the town of El Oro and the surrounding country. At 
Necaxa a power-house has been constructed with a maximum 
capacity of 48,000 horse-power. Two independent transmission 
lines have been built to the city of Mexico, a distance of about 
97 miles, each capable of carrying the entire output of this plant. 
These lines are erected on steel towers. A second power station 
is now in process of construction, which, when finished, will have 
a capacity equal to that of the Necaxa station. The estimates 
show that with the reservoirs and system of canals which are 
projected by the company, and which are now in part in process 
of construction, it will be possible to develop at least 200,000 
horse-power from the rivers which are controlled by the conces- 
sions of the company. At the present time the company is sup- 
plying light and power in Mexico City, and the towns of Atzca- 
potzalco, Tacubaya, Mixcoac, San Angel, and Guadalupe, State 
of Hidalgo, and the town of El Oro, State of Mexico, and other 
mining camps situated in the vicinity of El Oro, in the State of 
Michoacan, and also in the city of Mexico and the surrounding 
Federal District. 'There is connected a total load of about 
64,000 horse-power, consisting of 291,600 incandescent lamps, 3,214 
arc lamps, and 38,600 horse-power of motors, with contracts for 
4,600 further horse-power. "This amount is exclusive of the con- 
tract for 20 years with the Federal Government of Mexico for 
the supply of 2,400 horse-power for the purpose of pumping 
potable water for the supply of Mexico City, which will be 
required in 1908 as soon as the Federal Government have com- 
pleted the construction of the works. The company has the con- 
tract for supplying light to the public streets of the city of 
Mexico until February, 1917. 

These particulars extracted from the prospectus indicate the 
scope of the company's operations. Unlike the majority of 
other water power schemes of large dimensions, the supply of 
water flowing over the Necaxa River Falls varies very consider- 
ably, but as Mexico has a remarkably heavy rainy season, the 
solution of this problem is comparatively easy. ‘Three reservoirs 
have been constructed, having a capacity of over 5.000,000,000 
cubic feet of water, and in this way the engineers are able to 
regard the dry season of the year without misgivings. At the 
Necaxa power-house, the Necaxa and Tenango Rivers have been 
made to converge, and the total fall in about ten miles is stated 
to be 4,500 feet in a series of drops varying from 300 ft. to 600 ft. 
The power-house at Necaxa contains six 8,000 kw. Pellon wheel 
generating sets. Current is generated at 4,000 volts three-phase, 
from which it is stepped up to the line pressure of 60,000 volts. 
The step-up transforming plant consists of five sets of three 
2,000 kw. transformers. The pressure in Mexico is 5,000 volts, 
and this is in turn still further reduced for distribution pur- 
poses. The erection of two further power-houses is contemplated. 


Wireless Telephony in the United States Navy.—We  an- 
nounced in а short note in ELectricaL ENGINEERING, 
November 7th, page 725, that the United States Navy 
had arranged to install De Forest wireless telephone equip- 
ments on its Pacific vessels on account of the satisfactory 
results obtained with equipments on the battleships Virginia and 
Louisiana of the Atlantic fleet. 

Some further particulars of the apparatus are given in the 
Electrical World (New York) :— 

In the transmitting circuit there are produced ''sustained ”’ 
oscillations having a frequency of about 40,000 per second; 
that is, the sustained frequency is considerably above the 
audible range. The oscillations are transterred from the circuit 
in which they are produced to the antenna circuit bv means of 
an air-core transformer. A microphone transmitter inserted in 
the latter circuit serves for varying the circuit resistance, and 
thereby varying the strength of the transmitted oscillations in 
consonance with the words spoken into the mouthpiece of the 
microphone. For the production of the ‘‘ sustained” oscilla- 
tions, use is made of the flame of an alcohol lamp placed in 
shunt across the terminals of a 220-volt direct-current generator 
and in series in a circuit containing an induction coil and a 
condenser; the frequency depends upon the inductance of the 
coil and the capacity of the condenser. The receiving circuit 
is ''tuned" to correspond in frequency to the ‘‘ sustained” 
oscillations of the transmitting circuit. Associated with the 
receiving circuit is an ‘‘audion” and a telephone receiver. The 
fluctuations in the strength of the received oscillations affect the 
conductivity of the heated gas within the ''audion," and the 
variations in the strength of the current from a battery in the 
telephone circuit are manifested as sounds in the receiver. 
Although the contract requires telephonic transmission for only 
five miles, it is stated that communications have been heard at 
a distance of 22 miles. 
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WIRELESS TELEGRAPH STATIONS OF THE WORLD 


A LIST of wireless telegraph stations of the world 


has been compiled by the Bureau of Equipment 
‘of the United States Navy, and has been issued for 
It contains a great deal of in- 


private cireulation. 
teresting information regarding the wireless telegraph 
systems in use in various land stations and ships 
in different parts of the globe. The most complete 
portion of the compilation is naturally that re- 
lating to the vessels and coast stations of the United 
States Navy, but fairly full lists are given of wireless 
‘telegraph installations, both inshore stations and on 
merchant vessels in other parts of the world. The 
‘list is nominally corrected up to August Ist, 1907, and 
can hardly be taken as containing all the stations now 
at work or projected, but it is sufficiently complete to 
enable us to arrive at approximate statistics of some 
interest, and to obtain a rough idea of the extent to 
‘which the various different systems are in use. 

A complete table of the stations in Great Britain 
‘and Ireland as contained in the list is given opposite. 


It will be seen that there are several stations mentioned as 
not yet complete which have since been put to work. Of the 
total of 47 stations, 36 are equipped on the Marconi system, 7 on 
‘the de Forest system, and one each on the Lodge-Muirhead, 
Fessenden, Maskelyne, and Rochefort systems. 

Taking the other countries of Europe in the order in which 
we find them on the list, we have Belgium with one Marconi 
station at Nieuport, intended for public service with the Dover- 
-Ostend steamers. In Denmark, in addition to the two well- 
known Poulsen stations of the Amalgamated Radio-Telegraph 
Co. at Lyngby and Esbjerg, six Telefunken stations are men- 
tioned, four of which are in connection with the Danish navy. 
Three of these, two of which are on lightships, are used free 
-of charge for weather reports and messages as to distress at 
sea, and the other is an experimental station at Amager, of 190 
miles radius. The remaining two are for public work in connec- 
‘tion with a steam ferry service. 

The list of stations in Germany is obviously incomplete, and 
- appears only to contain actual coast stations, as the famous 
Nauen installation is entirely omitted. Twelve stations only 
аге mentioned, all in operation on the ‘‘Telefunken”’ system, 
including several shore stations of the German navy, with a 
range of 125 miles, and a wave-length given as 550/380 metres. 
These stations carry on public service with all systems. Another 
station included is that of the North German Lloyd Co., at 
Bremerhaven. Of the 18 French stations, two only are given 
as in operation; one, the Rochefort station at Dieppe, which 
. corresponds with Newhaven, and the other a post oftice station 
of 85 miles range at Ouessant Stepp on the ''French system.” 
~The projected stations on the latter system are nearly all for 
375 miles, with a wave-length of 600 metres. 

One station, at Pireus, 15 projected in Greece. The stations 
in Holland comprise five Telefunken stations, and one Mar- 
. conl installation, all apparently in operation, including one on 
a lightship, two naval stations at Amsterdam and Helder, and 
two Post Office stations at Scheveningen and the Hook of 
Holland. The Marconi station is of 220 mile range at Overtoom 
near Amsterdam. Four private stations are reported in opera- 
tion in Spain, at Cadiz, Matagorda, La Coruña, and El Ferral. 
The two first employ the Rochefort, and the two latter the 
Telefunken system. Government stations are given as projected 
at Cape Finisterre and Almeria, and four other places are 
mentioned without details of what is proposed. The other 
-stations in the [berian Peninsula comprise a Telefunken 
: station near Lisbon for Portuguese Government service, and a 
British Admiralty Marconi station with 90 miles radius at 
‘Gibraltar. 

Italy has a number of naval and Post Office stations, and 
“two, at Messina and Reggio, respectively, for railway service. 
Seventeen, all on the Marconi system, are in use, and three 
more projected. А large station described as “ага potent," is 
building at Coltano, near Pisa, for communication with Poldhu. 
The other stations are mostly of 220 miles radius, and the 
standard wave-length appears to be 340-450 metres. One Mar- 
coni station has been established by the Admiralty at Malta, 
which is available for public service. А station belonging to 
Mr. Marconi himself is situated at Antivari in Montenegro. 
Norway has two Government Telefunken stations in operation, 
.and seven in all are reported in Austria-Hungary. Two of 
these latter are on the Telefunken svstem, and three on the 
«Government's own system, but all these are experimental. The 
remainder are not yet ready. In Roumania, a Branly-Popp 
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Government station is at work at Constanza, and two are pro- 
jected at other places. In Russia the stations mentioned are 
all owned by the navy. eight are in operation all the year 
round, and seven only in the summer. The following systems 
are in use: Telefunken (six stations), Marconi (eight stations), 
Ducretet Popoff (one station) In addition to these, another 
Marconi station is projected, and a station, the system of which 
is not given, is under construction. 'The Russian standard wave- 
length is 360 metres, and with the exception of Kronstadt, 
which is for 175 miles, the usual radius of action is 120 miles. 
The Swedish navy has three Telefunken stations with 1CO 
metres wave-length, and 100 miles radius, but these are not 
open to public service. Two Telefunken stations are in opera- 
tion on the Mediterranean coast of Turkey, with 500 or 1,200 
metres wave-length, and 470 miles range, and three more are 
projected along the Red Sea. The list then passes on to deal 
with the stations in North and South America. Details are 
given of twenty stations in Canada, all on the Marconi system. 
Five of these are owned by the Marconi Company itself, and 
the remainder by the Canadian and Newfoundland Govern- 
ments. The Marconi station at Cape Breton is given as ''ultra 
potent," and the Father Point. Quebec. station as of high power. 
The majority of the other stations are for a range of 150 miles, 
and in the cases where the wave-length is given, it is seen 
that 220 metres is usually employed, sometimes with two or 
three other wave-lengths as well, ranging from 100 to 450 
metres. 

The list of stations in the United States appears very com- 
plete. The naval stations are given separately, but the general 
list contains 66 stations, employing some systems not in use 
in Europe, as well as those well known here. Only 24 of these 
stations, however, are down as in operation. One is marked 
experimental, and in the case of 11. it is not stated whether 
they are already at work or not. The various systems are 
divided up as follows :--Marconi, 5; Fessenden, 4; de Forest, 
39; Massie, 4; Clark, 2; Stone, 1; four are described as com- 
posite; the U.S. Signal have six stations on their own system, 
and in one station the system is not stated. "The ''ultra potent `“ 
stations are the Fessenden station at Frant Rock, Mass., which 
has been used for communication with Scotland. The wave- 
length is given as 1,800 metres, and the power as 55 kw. The 
other large installation is the Marconi station at Cape Cod, 
which employs 35 kw., and has a wave-length of 1,500 metres. 
A de Forest station of equal power and wave-length at Man- 
hattan Beach is given as not in operation at present. 

Taking the other countries of North and South America in 
alphabetical order, we find three Telefunken stations in opera- 
tion in Argentina for military service, and two projected stations 
in Brazil; three Shoemaker 10 kw. stations, with a nominal 
range of 400 miles communicate with each other. One, a 125- 
mile Telefunken station with a wave-length of 1,000 metres, 1s 
also at work, and two more of like nature are building. A 
Marconi station is projected at Magellan Strait, Chile, and at 
Santa Marta in Colombia апі Puerto Simon in Costa Rica 
Shoemaker stations are in operation. А pair of 125-mile 
stations are projected in Ecuador and two Telefunken stations 
are at work in Mexico, both with a wave length of 500 metres 
and of 150 miles range. In Panama and in Nicaragua there 
are in all three Shoemaker stations owned by the Boston Fruit 
Co. <A Telefunken station for communicating with ships without 
regard of system employed has been established at Monte Video 
(Uruguay), Lut no station 1s reported in Venezuela. 

A good deal of wireless telegraphy will soon be done in the 
West Indies. In Cuba a de Forest station is already at work 
at Havana, and eight Telefunken stations are being erected by 
the Cuban Government.  Lodpge-Muirhead stations at North 
Trinidad and Tabago have also heen established by the British 
Government. 

Taking Asiatic regions also in alphabetical order, we come to 
the three Lodge-Muirhead stations in the Andaman Islands. 
The wave lengths of two of these are given as 425-455 and 7.260 
metres respectively, the range of the former being 350 miles. 
Another Lodge-Muirhead station is found in Burma, at Rangoon, 
and here again the wave length is 425 to 455 metres. It is 
surprising that particulars are not given of any stations in 
India, Ceylon, or the Straits Settlements, but an Admiralty 
Marconi station is recorded as in operation at Hong-Kong. The 
five Chinese installations comprise two Marconi stations estab- 
lished by the Itahan Government at Pekin and Tientsin in 
connection with the Italian Embassy, and a German Telefunken 
naval station, which, however, takes public service with all 
systems at Kiaotschou. Two other Telefunken stations are given 
at Shanghai and Canton respectively, one of which is already in 
operation. These belong to Messrs. Arnold. Karberg & Co. These 
stations are in operation 10 Hawaii. One of these is given as 
being on the Marconi system, but no information is given as to 
the system of the other two. In Japan, as might be expected, 

b 


there are indications of considerable activity, although only 
two experimental stations are apparently completed ; no less than 
fifteen more are proposed for commercial purposes. All these 
are on the Teishinsho system, and the commercial stations are to- 
have a range of 250 kilometres and a wave length of 300 metres. 
Three of these stations were to be completed during the year, 
вэ are probably now at work. The names of three stations in. 
Korea are mentioned, but no particulars given, nor are details 
given of the two Siamese stations. The Russian Navy have a 
Telefunken station at Vladivostock, and five more Telefunken. 
stations are to be found in the Dutch East Indies. 

The African stations mentioned comprise four Marconi stations. 
in Egypt, three of which are in operation; a projected and & 
completed Telefunken station in Morocco, two projected Marconi. 
stations in Mozambique, and a Telefunken station in operation in 
Tripoli. It 1s evident, however, that the information regarding. 
Africa is incomplete. Several cther districts are mentioned, but 
without particulars, and similarly no details are forthcoming 
regarding wireless stations in Australia. 

The general list of land stations which is outlined above con- 
tains more or less complete particulars of some 328 stations, in: 
operation or projected, and is interesting to see the propor- 
tions in which the various different, and we may sav rival, 
systems are distributed. This is shown in the following table :— 


No. of No. of 

System. Stations. Svstem. Stations. 
Marconi  ... — .. 103 Massie T 4- 
Telefunken баз .. 63 “Composite ”’ : 4 
de Forest ... os .. 47 Austro-Hungarian 5. 
Teishinsho (Japanese) ... 17 Clark 2 
"French System "' .. 17 Poulsen  ... 2: 
Shoemaker id sive 9 Branly-Popp 2 
Lodge- Muirhead .. 7 Maskelyne 1 
U.S. Signal Corps .. 6 Ducretet-Popoff l 
Rochefort ... es ase 6 Stone ee si 1 
Fessenden ... s 5 Pierce 1 


Of the remainder no particulars as to system are given. [t 
must be understood that the above table does not include the 
United States naval stations, which are 43 in number. The- 
system most used here for transmission is the Telefunken,,. 
of which there are 19 examples of transmitters but only eight. 
receivers. The receiving system most used is that of de Forest,. 
of which there are 15 examples against only six receivers. The- 
other equipments are divided among the Massie, Fessenden,. 
Shoemaker, Stone, and Pierce systems. "The Marconi system is 
not used at all in the American Navy. These naval shore 
stations vary in power from 4 kw. to 35 kw., which latter power 
is used in the long distance de Forest stations at Key West, 
San Juan, Guantanamo (Cuba}, and Colon. 

Particulars are given of wireless telegraphy installations on: 
board 71 ships of the U.S. Navy out of a total list of about 
176. The standard wave-length is 425 metres, and the power 
of the installations varies from 1 to 5 kw. "The Telefunken: 
system is most used for transmission. ‘There are 36 transmission 
sets as against 18 receiving sets. For receiving the Shoemaker 
system is a good deal used; of this there are 35 receivers, but. 
only 20 transmitters. The Fessenden, de Forest, Stone, and 
Pierce systems ure also used to some extent. Considerations of 
space prevent us giving a complete list of merchant ships carry- 
ing wireless telegraph apparatus, but an analysis of the tables. 
given shows that 123 United States ships are fitted, as against 
30 British and 25 German ships. The other countries are given. 
as follows :—Belgium, 14; Denmark, 4; France, 7; Holland, 11; 
Italy, 7; and Roumania, 1; giving a total of 220. Of these 
105 ships (all except four American) carry de Forest apparatus 
end 85 Marconi equipments. The other installations are divided. 
as follows :-—Telefunken, 16; Branly Popp, 1; Massie, 8; U.S.A. 
Signal Corps System, 4. Details as to system are lacking as to 
th» remainder. Adding up the shore, ship, and American naval 
installations, we find that, cut of 662 stations, 186 are given as 
being fitted with’ Marconi apparatus, as against 160 and 154 
of the de Forest and Telefunken systems respectively. 


Finsbury Technical College, Old Students’ Association.— The 
second annual dinner of the Finsbury Technical College. Old 
Students’ Association will be held at the Criterion Restaurant. 
Piccadilly Circus, London, on December 11th, at 7 p.m. for 7.350 
p.m. The chair will be taken by Mr. C. G. Redfern, President 
of the Association. Tickets, five shililngs each. 


American Electric Railway Standards.— Tlie standards for 
brake heads, shoes, axles, bearings, &c., for tramwavs. prr 
эозей by a committee of the American Street and Interurban 
Railway Engineering Association, which were referred to at 
some length in ELECTRICAL ENGINEERING, September 12th. page 
597, have been unanimously adopted and ratified by the American 
Street and Interurban Railway Association. 
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THE MAGNETIC TESTING OF IRON 


R. W. H. F. MURDOCH read a paper on the above 
i subject at the meeting on Monday last of the Leeds Local 
Section of the Institution of Electrical Engineers. 

The author referred to some of the writings of Prof. Ewing 
where time lag effects in magnetism were specially dwelt on, and 
pointed out the way in which such viscosity affects the accu- 
racy of ballistic measurement, which, he said, it would appear 
should be used with caution when soft materials or large speci- 
mens are dealt with. Some of the disadvantages of other 
methods of magnetic testing were mentioned, and the author 
then proceeded to describe some experiments which he had 
made to ascertain the practicability of constructing a permea- 
meter of a workshop type, in which instead of pulling the ends 
-f the specimen apart, as in the S. P. Thompson or Hopkinson 
type, the specimens were made to slide for a very short distance 
on the yoke. 

If two magnetised plane surfaces each of area A square centi- 
‘metres are in contact, and H lines per square centimetre pass 
detween them, then the attraction between them is— 

АН?А dynes. 
8r 

Since for air 4 —1, and if the lines of induction in the iron 
pass from one face to the other without spreading, then B=H 
-and the force is— 

В'А dynes. 
Вт 

The action of Dr. S. P. Thompson's traction permeameter, 
and of Dr. Hopkinson's permeameter used as a traction instru- 
ment, depends on this or a similar formula. This Law of Trac- 
tion has been confirmed by Bosanquet and Dr. Taylor Jones for 


A. Bar to be tested, B. Yokes. 


Fic. 1.—WonksHoP ТҮРЕ or INSTRUMENT. 


а very wide range of inductions (see Ewing’s “Magnetic Induc- 
tion ’’). 
Referring now to Fig. 1, it is easy to calculate the friction 
pull :— 
Let— 
W = weight of the moving portion of the specimen being tested. 
2 
i = force due to magnetic attraction. 
specimen is demagnetised. f=total friction pull required to keep 
the specimen in motion when magnetised. y=coefticient of fric- 
-tion for the sliding surfaces. 


fa= friction pull when the 


. B^A 
Then we have f=(F+W)y, or f= Se y+Wy. 
Nm 
N А.У 
and B in lines per 


Since Wy 2f, we obtain B-k,/f-f, where k= 


In this paper f –/, is measured in ]b.. 
-square centimetre. 

With regard to the errors in using this method, it is easily 
:seen that a considerable error in f— f, affects the value of B to 
half the extent only. 

Suppose f—/, is 12 lb., and the error in f is 1 oz., 
-error in B is only 0°26 per cent. If f--/,=1 lb., 
about 3 per cent. 

The соећсіепі of friction is easily determined by finding the 
pull required to slide the specimen over the surface when it is 
-demagnetised, and then loading it up mechanically either by a 
spring, or by putting weights on it. Here the dithculty of 
-starting friction comes in. This appears to be generally greater 
than the normal sliding friction, and the coetticients of friction 
-show little agreement amongst themselves. 

The results first obtained for starting friction coefiicients be- 
tween the cast-iron bar, and wrought-iron voke were somewhat 
.erratic. When, however, an initial pressure was applied by 
hand to the bar much more consistent results are obtained, giv- 
ing an average value of у= 0`155. The maximum departures 
from the mean values were 5:16 per cent. too high, and 74 per 
-cent. too low. With care the pull can be measured to within 
ап ounce, so that the maximum possible error in the first experi- 


then the 
then it 1s 


ment would be 53 per cent., and in the last 0°63 per cent. 
It is seen that the errors are not very great and the sign of the 
errors in y and f—f, are of opposite characters, so that they 
may neutralise to some extent. 

It is interesting to note that the coefficient of friction might 
be determined electrically. In this case B, the magnetic induc- 


Plan 


A. Bars to be tested, 
W. Wood-base, 


B. Yokes. 
Fic. 2.—DovBrLE.YokrEe TYPE or INSTRUMENT. 


tion for a given pull f —/,, is measured by means of a ballistic 
galvanometer. 

The equation can be written f — В? fj, where k’ is a constant, 
so that if values of f are plotted vertically and B? horizontally 
a straight line is obtained. The intercept obtained for B?=0 
gives f, the friction pull, and hence the weight of the sliding 
mass being known, the coefficient of friction can be determined. 
Since k’ involves y, this coefficient could perhaps more accurately 
be determined by measuring the slope of the line. 

In the equation above a term involving the force necessary to 
accelerate the moving specimen is omitted so that the expression 
is not strictly accurate. Моге strictly— 


f[-KB'-fytP, 
where P is the force causing acceleration. 
Since— 
, PAV 
у-ва, 
where a is the acceleration, we may write the ratio— 
a f кВ": Љ 
g у. Of» N few 
In the expression previously given for magnetic induction, 
B=kvf-—f,, the acceleration term is not included. This is 
because it is very small, and in many cases zero. 
The coetticient of friction does not vary for the comparatively 
small loads occurring in practice. At 8.000 lines per square 


A. Bar to be tested. S. Scalepan. 
V.R. Variable Resistance 


Fic. 3.—D1aGRAM OF CONNECTIONS. 


centimetre there is only 60 lb. per square inch pressure. The 
bearing surfaces, however, must be kept perfectly clean and free 
from lubricants. 

The rough instrument shown in Fig. 2 was made purely for 
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experimental purposes. It consists of two bars and two yokes. 
The bars are of cast-iron, and the yokes of soft wrought-iron, 
the surfaces in contact being carefully trued. One of these bars 
;emained fixed, and the other was movable, a string being put 
round it and passing over the pulley; the string carried the 
necessary scale pan and dead weights. The method of working 
was as follows : the no-load friction pull having been determined 
and the constant for the formula calculated, current was then 
passed through the coils on the bars to be tested, and was kept 
constant by means of a suitable resistance, and the pull f was 
measured. Then B can be calculated. A series of readings are 
then taken. | 

The object of the two bars in the instrument in Fig. 2 is twofold. 
In the first place it lengthens the specimen undor test, thereby 
reducing the effect of the gaps, and allowance can be made for the 
magnetic resistance of the yokes. The bars were first tested for a 
length of 16 cm., and then for 8 cm. If H represents the true 
magnetising force, H' the apparent magnetising force, L, the first 
length, and H" and L, the second magnetising force and lengths, 


then, e being the error due to yokes, etc. —H =H’ - p H-H"- L 
49 
" ,) e . e А 
or H"-H n 
Hence, if 7,-2 L, we have— 


H'-H'-, 
L 


1 

as used by Ewing in his double-yoke method of testing with 
ballistic galvanometer. By taking two curves, one for a long 
length and the other for a half of that length, the true H is 
found by shifting the values along horizontally a distance 
H” - Нн’. 

Regarding the curves in Fig. 4, the ballistic curve A was 
obtained by plotting the results of the test for long and for 
short lengths, and treating these in the same way as for the 
traction method. It will be noticed the curve 4 lies partly 
above the corrected curve H for the traction method. This is 
because the ballistic search coil was placed at the centre of one 
of the test bars. The coefficients of leakage between centre of 
test bar and the opposite side of the gaps were tested for both 
long and short lengths and with varying ampere-turns. It was 
found to have a practically constant value of about 1'3. The 
ballistic curve A was now corrected to curve B, representing the 
induction at the gaps, by multiplying its ordinates by 0°75. 
This curve lies about 1,000 lines below the corrected traction 
curve Н. The reason for this is that the leakage flux adds 
about one-third of a pound to the traction pull. It will be 


@= Long Length н. 
©= Short Length н” 
X = Ballistic Test, A & В. 
H = Corrected Curve 
by Pul! Method. 


Fig. 4.—Resuctts оғ Tests. DovsrE-YokE ТҮРЕ or INSTRUMENT. 
seen that the corrected ballistic curve B is of exactly similar 
form to the corrected traction curve H. 

The double-yoke instrument is chiefly of theoretical interest, 
and suitable only for laboratory work. The chief trouble with 
it appears to arise from imperfect demagnetisation of the bars 
and yokes between the experiments at long and short distances 
respectively. It is also more difficult to get correct alignment 
of the four surfaces in contact than would be the case if there 
were only two as in Fig. l. An instrument of the single-yoke 
type was constructed, and several sets of experiments were 
made with it. Two of these sets of experiments show that the 
instrument is working very consistently, and these results are 
plotted on the curve in Fig. 5. 

The coetlicient. of friction was measured and taken as =0 165, 
and the bar tested was of cast-iron. 
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The instrument was also tested ballistically, and the results of 
this have been added to Fig. 5. The agreement with the trac- 
tion method seems very fair. - 

The leakage factors were determined by winding three turns 
of double silk-covered wire in the following places :—(a) Centre 
of magnetising coil; (b) end of magnetising coil; (c) on neck of 
gaps; (d) on middle of yoke. A current of 5'6 amperes was 
passed through the magnetising coil, and the kicks on ballistic 
galvanometer noted. 

The leakage coeflicient for crossing a gap was found to be 
1:07. 

As, however, the leakage lines pass through the yoke, this 
probably does not influence the pull to such a degree as one 
would at first expect, if they are regarded as lost. To a certain 
extent the lines will add to the pull, and be taken into account 


©= Experiment]. 
X= Experimentll. 
Ф = Ballistic Tests. 


Fic. 5.—Resutts or Test. WorxksHor ТҮРЕ or INSTRUMENT- 


in f—f,. A sample of wrought iron was next tested. The 
values appeared to agree very well with other tests of wrought- 
iron when the correction for gap and yoke resistance is made. 

It would appear that an instrument of this type affords a 
ready means of testing iron, especially the grades with lower 
permeability. 'The material under test may be left almost un- 
touched by a tool, and may be in very large pieces. The mag- 
netic circuit remains absolutely unbroken throughout the tests, 
and the molecular magnets are not subjected to abrupt shocks, 
but may be carried gradually through a complete cycle. The 
test is of the simplest description, requiring only the reading 
of an ammeter, and adjusting of a dead weight, or spring 
balance. 

A simple permeameter would be one as in Fig. 1. This would 
be used for ordinary workshop tests, the curve obtained from 
the material being compared with that of a standard bar, 
instead of using a double-yoke method of testing. A few 
readings need only be taken to settle the magnetic properties 
sufficiently. The accuracy aimed at in all the foregoing experi- 
ments was about 5 per cent., this being sufficient for practical 
purposes. The results obtained are consistent, and for purposes 
of comparison that is all that is necessary. 

The author desired to express his indebtedness to Professor 
Francis G. Baily, to Mr. W. Mansergh Varley. Mr. W. H. 
Eccles, and Mr. Charles F. Smith, for their kindly criticism 
and valuable suggestions, and said that he probably would not 
have made any experiments but for the assistance of his col- 
league, Mr. A. T. J. Kersey, who made the instruments, and 
who suggested many improvements, which will probably be 
embodied in a newer tvpe of instrument than those at present. 
now shown. 


DISCUSSION. 


Mr. J. W. BEAvcHAMP (Chief Assistant Engineer, Sheffield Cor- 
poration Electricity Department) asked whether the author of the- 
Paper had made any tests with bundles of sheet iron, and sug- 
gested that this might be done by using such bundles edge- 
ways. 

Mr. WILLIAMS referred to the preparation of the surfaces of 
contact, which he presumed were accurately scraped up, as, if not, 
the friction would vary a great deal. 

Mr. Kine, in looking at the matter from the point of view of 
the central station engineer. alluded to the economies effected 
by the use of high permeability steel. He had himself employed 
Ewing's ballistic method for hysteresis per induction up to B = 
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16,000, and thought that tests by Mr. Murdoch's apparatus 
in the region of induction would be of interest. 

Mr. WARDALE raised the point of the uncertainty of the start- 
ing friction, and 

Mr. LaMPsoN said that he considered the question of tooling 
of the specimen was not of the importance that had been attached 
toit. He also referred to a form of yoke used by Dr. Hicks, and 
asked whether errors in the value of H were introduced by un- 
certainty as to the exact area ot the winding. 

Mr. MansH askéd how far it was necessary to measure the 
cross-section of the specimen accurately, as in case of names cut 
off from bars, &c., there might be some difficulty as to this. 


Mr. BunwaND took up the question of the measurement 
of the starting friction, which he thought might be got over 
by using a long bar and giving it à slow motion so that the time 
could be noted in which it passed over a certain distance. An 
arrangement of mercury troughs could easily be made to lead the 
current into the coil. 

Mr. LovELL expressed agreement with the last speaker on the 
question of the friction measurement, and suggested that the 
distribution of the flux at the contact surfaces had not been 
sufficiently considered. The pull would doubtless depend 
on the distribution of the lines of force as well as the total flux, 
and the fact that this distribution would vary at different parts 
of the B/H curve might introduce errors. 

Mr. HEnnERT remarked that most of the criticism so far had 
been directed to the finding of possible causes of error in prac- 
tice, but an instrument such as this could hardly claim to be 
*'fool-proof." He thought that in quite unaccustomed hands 
large errors are probably obtained, but there was every reason 
to suppose that a little practice would enable good results to be 
obtained. It must be borne in mind that the alteration of the 
magnetic properties of the material due to its treatment was of 
the same order of magnitude as the errors caused by the instru- 
ment, so that too high a degree of accuracy in the method of 
measurement could not be taken full advantage of. 


Mr. Murpocg, in reply, dealt with several of the points raised 
by the speakers in the discussion seriatim. He had not himself 
carried out tests on bundles of strips of sheet metal, but saw 
no reason why this should not be practicable. The contact sur- 
faces were always carefully scraped up. In the instrument 
before them this had been done 1j years ago, and recent tests 
had not detected any alteration in the coefficient of friction dur- 
ing that time. With regard to the question of tooling, he 
thought that these large specimens, not tooled in any way 
except for the preparation of the contact surface, presented great 
advantages over the very small turned specimens used in some 
permeameters. In reply to Mr. King, he had not tried any 
experiments with inductions above 8.000 c.g.s. units, which was 
in the neighbourhood of the tlux density in cast-iron yokes. "The 
push-off with the finger referred to in the paper in connection 
with the friction measurements which some speakers objected to 
had been more recently replaced by an improved arrangement 
employing a screw. With regard to one speaker's suggestion that 
the sectional area of the winding affects the value of H, he 
quaintly put it that the error (if any) must be due to Hopkin- 
son and other original investigators. The order of accuracy 
which he thought possible with this type of instrument properly 
constructed was about 1 per cent. Ihe method of timing the 
movement at the bar might certainly be used for the measure- 
ment of the coefticient of friction, but it was not so much the 
absolute value he required as an apparent value, taking into 
account the personal touch of the experiments. He had made 
some experiments with a view to determining the effect of vary- 
ing distribution of the flux through the contact surfaces with a 
ballistic search coil. The results of these, however, had led him 
to conclude that any error due to this cause was unappreciable. 
Attention should be called to the advantage of having a specimen 
of a shape which demagnetises itself quickly, although in this 
method absolutely complete demagnetisation was not essential. 

During the meeting a letter was read by Mr. H. E. Yerbury, 
who was in the chair, expressing Mr. Aspinall Parr's regret a 
his inability to be present. | 


THE BELIN SYSTEM OF TELEPHOTOGRAPHY 


GOOD deal of interest in the transmission of photographs 
A electrically has been awakened by the attention called re- 
cently to the method of Prof. Korn (ELECTRICAL ENGINEERING, 
November 14th, p. 767), which has evidently prompted some of 
the other workers in the same subject to make public the 
results of their labours. A description is given in the British 
Journal of Photography of the system of telegraphic trans- 
mission of pictures due to M. Eduard Belin, of Nancy, who has 
been experimenting for some time on this problem. М. Belin's 
methods present important differences from those of Prof. Korn, 
and are claimed to fulfil the following conditions, of which the 
Korn system is said to be incapable. 

(1) That the image received should be of precisely the same 
dimensions as that transmitted : Korn's images are reduced in 
size. (2) That they should be reproduced, or reduced, or en- 
larged, if desired, but the detail should remain on the same 
scale as if the original size were preserved. (3) That, what- 
ever the original, a positive or negative image can be formed 
at will at the receiver. The value of this for photo-mechanical 
processes is obvious. The nature of the original is simply 
telephoned to the receiving station, when adjustment is made 
accordingly. (4) Further, the image received shall be of the 
вате intensity as the original, or, if desired, can be intensified 
or reduced. And this is obtained by no subsequent chemical 
treatment, but during transmission by a simple physical adjust- 
ment. | 

A complete model installation working over an artificial line 
of 4,000 ohms. resistance, complete with transmitter, receiver, 
and motor, all mounted on a stand about one metre square, 
was recently shown in Paris before the Société Francaise de la 
Photograph:e. 

The Belin method does not utilise the varying electrical re- 
sistance of selenium when exposed to light. The inventor calls 
his procedure ‘‘ Tclestereography,” or transmission of a relief 
to a distance, and one essential lies in the use of a carbon 
print as the original transmitted, such a print being, of course, 
a relief in which the contours are proportiona] to the inten- 
sities of the image. 

This print is mounted on the cylinder of the transmitter. 
In perfect synchronism with this revolves the cylinder of the 
receiver, the svnchronism being effected in a somewhat simila- 
manner as adopted by Prof. Korn. As the transmitting cylinder 
revolves, a small point or style in contact with it moves along 
the axis, which is geared on to the cylinder or drum. The 
conditions chosen are such that the print advances lineally 
1 mm. for six turns of the cylinder, from which results that 


detail down to і mm. is faithfully reproduced. The movements 
of the point or style are transmitted by an arm to a small 
sliding contact or roulette, working on a minute rheostat. This 
rheostat consists of twenty very small plates of copper separ- 
ated by layers of mica, and each branching off to a resistance 
coil. There are thus twenty variations of the intensity of the 
current possible. At the commencement, before the alteration 
introduced by the cylinder, there is simply a large resistance 
of 4,000 ohms. the movement of the transmitting cylinder 
and the style then call into play the variations, always accord- 
ing to the contours of the carbon image, and hence in proportion 
to the values of light and shade. 

The variations in the current in the circuit, proportional as 
they are to the intensities of the image, are registered by a 
Blondel oscillograph, capable of following changes occurring as 
fast as 50,000 a second. On the mirror of the galvanometer 
falls a beam from a Nernst lamp, so that the oscillations of 
the reflected ray are proportional ‘to the intensities of the 
current. 

The way in which the deflections of the beam of light are 
translated into a photograph is very ingenious. A lens focusses 
the retlected rays on to a small aperture only 4 mm. in 
diameter, so that the image thus produced always falls on the 
aperture on whatever part of the lens the narrow beam falls. 
Behind the lens, however, is a screen of graduated density, 
so that more or less of the beam is intercepted, according to 
its position. Thus the illumination falling on the small hole 
is sensibly proportional to the current in this line, and, there- 
fore, to the density of that part of the photograph passing 
under the tracing point of the sending apparatus. Тһе sensi- 
tive film is mounted on a cylinder immediately behind the 
small aperture, and is driven synchronously with the sending 
cylinder. 

The graduated screen or density-scale is mounted on a revolving 
axis, so that according to the direction of increase of density, 
relative to the mirror deviations, a positive or negative image 
can be obtained at will on the receiving film, fulfilling the 
third condition mentioned at the start. Again, if instead of a 
scale of tones corresponding to those of the original. one of 
harder or softer gradation be substituted, the image may be 
obtained, reduced, or strengthened in intensity, and by purely 
physical means. 

lt is hoped that with the promised aid of the State telegraph 
lines. demonstrations of actual working over long distances will 
be given at no distant date. At present the transmission of 
a picture 9 by 12 cm. occupies about 50 minutes. 
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THE TRAINING 


I^ concluding his addiess, as Chairman, to the Birmingham 
Local Section of the Institution of Electrical Engineers 
last week, Prof. G. Kapp remarked that though it was unusual 
to have a discussion on such occasions, yet he hoped they would 
make an exception, and in particular, that any manufacturers 
who might be present at the meeting would give them the benefit 
of criticism on the points he had brought forward. The address 
was published in our last issue. 

Dr. W. E. Sumpner (Principal of the Birmingham Municipal 
Technical Colleze), who opened the discussion, said that he 
did not speak as a manufacturer, but it had been his duty to 
ascertain the views held by nanufacturers in regard to the 
training of engineers. He agreed with the advocacy of the 
* Sandwich " system, but its success depended on securing the 
help of the manufacturers, and, in order to ensure this, care 
would have to be taken to select only the most deserving 
students. 

Mr. R. K. MoncoM (Messrs. Belliss and Morcom), approached 
the subject from the standpoint of a manufacturer indirectly 
connected with the electrical industry. He was not in favour 
of the ''Sandwich ' system which, as proposed by Dr. Kapp, 
was а case of thick bread and thin meat. They had heard of 
a great many things which the student must learn during the 
time spent in the works, but the Chairman had not mentioned 
everything. A man had to learn, for instance, that what was 
theoreticali best was not necessarily the best commercially, and 
that economy in the use of material was not always advisable. 
The proposed three months each year during the college course 
was not long enough, and the student would afterwards require 
a practical course quite as long as though he had not worked 
on the ‘‘Sandwich” system. Mr. Morcom advocated a shorter 
theoretical training than was usual, with a practical course 
either before or after. : 

Mr. Brown agreed with Mr. Morcom. Immediately a man 
became of the slightest real usg he would have to go away. If 
he got so far that he could be given any responsibility at all, 
then to do so would only be to upset the works system. The 
ome was not suflicientlv long to make the men of any real 
value. 

Mr. R. A. Снаттоск (City Electrical Engineer, Birmingham) 
agreed with previous speakers that from three to four munths 
per year for several vears would not fit a man to take his 
place as a practical engineer. At least two years would be re- 
quired after the college course. Ап alternative suggestion that 
might get over the difficulty would be to alternate a year’s 
practical work with a year’s theoretical work. It remained 
for manufacturers to say how this would affect them. 

Mr. S. Н. Ногрех (Messrs. Chamberlain апа Hookham) be- 
lieved that some previous speakers had not fully appreciated 
Dr. Kapp's meaning. As he understood it, a student was to 
go as a workman, and there was no question of his taking any 
responsible position. He was afraid a large number of students 
expected to obtain such positions as assistant manager, or assis- 
tant foreman, at the end of their college training. For such 
students these periods of three months in the works would be 
very valuable as showing how impossible that was. The dift- 
culty in connection with the system would be that at busy 
times the students would not be available, and that they would 
want to go to the manufacturer at a :lack time when he did not 
want them. 

Mr. J. C. VavpRrY expressed the opinion that a course of 
technical education should be followed by a practical training 
in works. The latter experience was a great assistance to a 
man in afterwards getting a responsible position, and the 
lack of such an experience would be a difficulty in connection 
with the "Sandwich" system. The system had one advantage 
in filling up an unnecessary long vacation of three months. It 
could be made more useful by shortening the other holidays and 
lengthening the summer course. In connection with the mech- 
апіса! training, it would be convenient for a student to spend 
say, one such vacation in the foundry and another in the pattern 
shop, in either of which departments a few months' experience 
was sufficient for most engineers. 

Mr. F. W. HALFORD spoke against the apprentice system. It 
was left entirely to the man himself as to whether he got any 
good out of it or not. He thought the ‘‘Sandwich’”’ system 
might be preferable, especially if the vacation was lengthened. 

Mr. Aston HirL said that the proper training depended on 
the individual, the circumstances, and upon the particular career 
the student proposed to take up. In connection with the train- 
ing of engineers it was important to find out for what particular 
branch the man was best fitted; if this point were attended to 
there would be fewer men in positions for which they were not 
really suited. 

Mr. R. C. Jackson (British Thomson- Houston Co.) said that 
a system similar to the “Sandwich” system had been tried in 
connection with Whitworth scholars, but had been given up 
mainly because it had been found that many of the men would 
not work. It all depended on the personal element. It would 
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be necessary to send only the right students, and on the 
understanding that they cculd be sacked at once if they proved 
themselves unsuitable. 

Mr. GoopcuinLp remarked that the training should depend 
upon what a man had mapped out for himséli, but in any case 
they could not put too high a value on workshop experience. 

Mr. Peakson said that a student would learn, in a much 
shorter time than the average man, what was necessary during 
his time in the shops. Although a man on leaving a technical 
college might be useless av first, he would in a very short time 
become more useful than a man who had not had such a training. 

Mr. MaRPLES asked for whose benefit the long vacation had 
been devised, seeing that they had been told it was necessary tor 
the student to do other than college work during that time. 1t 
occurred to him that they might arrange а ‘‘ Sandwich” system 
with alternate theoretical and practical courses, each lasting six 
months, some students taking the former at the same time that 
others took the latter. In this way there would always be an 
equal number of men asking for employment in works, and 
they would be able to deal with twice the present number of 
students in existing universities. 

There was no reply to the discussion, and the proceedings 
terminated with a vote of thanks to the chairman tor his ad- 
dress, moved by Dr. Sumpner and seconded by Mr. А. M. 
Taylor. 


— —Ó— 


Prof. A. L. MEgrzaNBY dealt with the same subject in a Paper 
read before the Institution of Engineers and Shipbuilders in 
Scotland on Tuesday last week. He suggested the following 
programme :-— 

The student after leaving school should immediately proceed 
to college and there take up the first year general course. He 
will thus get a preliminary grounding in mathematics and science, 
and since there has been no break between college and school, 
his mind will be in a sufficiently well-trained condition to benefit 
by the instruction he receives. At the close of the college session 
he ought to enter an engineering works, where he should remain 
for at least three years. During these three years he would keep 
up his studies, especially devoting himself to mathematics and 
physics. At the end of this time he ought to return to college 
and take during the winter session the second year's course. 
The following summer would be again spent in the workshops, 
and the next winter would be devoted to the third and final 
course of college work. For the success of this scheme, Prot. 
Mellanby pointed out, it is essential that there be continuity 
of theoretical work from the time the student leaves school. and 
no apprentice ought to be allowed to take up the second vear's 
college course unless he could produce evidence of having made 
material progress in his mathematics and natural science during 
the three years spent in the works. The return for the energy 
and time expended in evening classes is very small, and for 
apprentices engaged during the whole of the day the acquisition 
of advanced mathematics in this manner means trying and ex- 
hausting work. Prof. Mellanby therefore suggested that the 
apprentices be allowed to attend day classes for, say, two after- 
noons per week. The evenings would then be free for private 
study, and a considerable amount of mathematics and natura! 
science could be acquired during their three years in the works. 
Several firms, he said, had already adopted the svstem of allow- 
ing part of the time during the day to be devoted to class work, 
and their experience seemed to have been fairly satisfactory. 

Prof. Mellanby continued :—The advantages arising from the 
scheme outlined above will on consideration be apparent. The 
student would take up his second and third year's college work 
with such a preliminary practical and theoretical training that 
the whole character of present day college classes could be 
changed. The elementary descriptive lectures so necessary to 
schoolboys could be omitted. and in their place lectures of vital 
importance to evervday engineering practice could be described 
and discussed, and the information given in papers to engineer- 
ing societies might he gone into and threshed out by men whe 
had sufficient. practical information to see their bearing on cur- 
rent engineering work. and sufficiert time and knowledge to go 
into it fully. The laboratories, instead of being places for ele- 
mentary testing, might develop into schools for real research. 
Practical problems that had arisen. during workshop experien e 
might be settled by direct experiment, and an amount of 
information gathered that would in a short time lead to an 
immense improvement in our national engineering. 


Electric Train Lighting in Burma.—7he Railway Gazette re- 
ports that the Burma Railways Company, as an experiment, have 
had 26 of its coaches fitted for electric lighting out of CO 
vehicl.s,. and the question as to whether the company shall adont 
electricity in lieu of gas, in the remaining vends 15 now ander 
discussion. 
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THE ELECTRICAL EQUIPMENT OF A CEMENT WORKS 


FINE example of the application of electricity 

to the driving of a large and modern cement 
works is to be found at the Northfleet Works of the 
Associated Portland Cement Manufacturers, Ltd. 
The whole of the power required to drive these works 
is generated on the premises. The generating station 
is excellently equipped and adapted to the purposes 
for which it is designed. The coal is brought along- 
side the wharf in lighters, and from these is conveyed, 
by means of a telpher travelling grab, into a large 
hopper, whence it is distributed by means of belt 
conveyers into the different bunkers. The telpher 
grab (Figs. 1 and 2), which was supplied and installed 
by Messrs. Siemens Bros., is extremely interesting. 
It is suspended from an overhead rail, along 
which it travels from the lighter to hopper. The 
operator is seated on the travelling gear, and has at 
hand all his controlling gear for working the grab, and 


of the machine. These machines are connected to the 
four generator panels on the main switchboard (Fig. 6), 
each of which panels is equipped with a four-way circuit- 
breaker, which operates on overload and reverse current 
on the two outers. The engines are triple expansion, 
and each connected to a jet condenser with three-throw 
motor-driven Edwards air pump. Each pair of engines 
is cross connected in the exhaust pipes as a protection 
against breakdown. Automatic atmospheric exhaust 
valves are also fitted. The air-pumps and circulating- 
pumps are electrically driven by 10-h.p. motors. Water 
for condensing is obtained from the river during periods 
of high tide, being pumped by four Tangye centrifugal 
pumps placed in deep steel tanks, which bring them 
down to halí-tide level. These pumps are coupled 
through long vertical shafts to 12-h.p. motors at the 
top. This arrangement is adopted to avoid any possi- 
bility of flooding the motors. 


Fic. 1.— TELPHER CoAL CONVEYOR. 


also the travel of the machine, which is worked by 
two 10-h.p. geared motors connected in series. The 
belt conveyers are driven by 20-b.h.p. Bruce Peebles 
motors. The grab is capable of lifting and delivering 
to the conveyers 20 tons of coal per hour. Figs. 3 and 4 
give a plan and cross section of the power house. The 
steam plant consists of four dry-back boilers fitted with 
underfeed stokers and superheaters, and one dry-back 
boiler fitted with Howden's foreed draught furnaces. 
The working pressure of these boilers is 160 lb. per sq. 
in. The two large fans for providing the forced draught 
are directly coupled to 10-h.p. motors, which are also 
belted to the driving-gear of the stokers. Two Weir 
feed-pumps supply the boilers with water. The engine- 
room, which adjoins the boiler-house, is excellently 
equipped, having four Belliss-Westinghouse high-speed 
sets generating 250 kw. each at 500 volts (Fig. 5). 
These are 3-wire generators fitted with 2-phase balanc- 
ing coils. The field coils are wound in three sections 
—shunt, and two parts of series, one in each main— 
this being necessitated by the self-balancing properties 


Fic. 2.—ANoTHER View or TELPHER COAL CONVEYOR, SHOWING 
POSITION OF DRIVER'S SEAT. 


The main switchboard consists of four generator- 
panels, each of which is fitted with the four circuit- 
breakers before-mentioned, and also an ammeter on 
each outer, a shunt regulator rheostat, a middle-wire 
disconnecting link, and four combined fuse switches 
for the balancers. There are eight feeder panels in all, 
three for 500 amps., two for 400 amps., and three for 
300 amps. Each comprises a double-pole interlocked 
circuit-breaker, an ammeter on each outer, a three-wire 
recording wattmeter, and a middle-wire connecting link. 
A smaller panel contains an earth-current recording 
ammeter, which has been found of the greatest pos- 
sible assistance in keeping the general insulation of 
the plant up to the mark. 

The distributors consist of two 37/14 concentric 
Sables, which run to the distribution board on the 
rotary kiln floor. An 04 sq. in. cable supplies a 250- 
h.p. Dick Kerr motor, driving the coal-grinding plant, 
and a cable of equal dimensions supplies a similar motor 
driving part of the washing machinery. Two other 
0'4 sq. in. concentric cables supply current required 

E 


Nov. 28, 1907. 


== 

[rt 
H CLEIE о 4 n 
HA uU * > 
Anh f еч ent eee .= 

ә 

tro 
"i n 


2 


BOILER HOUSE 


mM 
he). еа 2559999 


ELECTRICAL ENGINEERING 


250 KW. BELLIS- 
WESTINCHOUSE SETS | | 


>>> >>> 
АА 
S 


PCIE 


аана | MMM 


.—CROSS-SECTION THROUGH GENERATING STATION. 


Fic. 3 


20 


Scale of Feet 
15 


10 


© 
z 

Ж E: 

E 

Г > 

rs e 


^ 


A 


о A 


E | - `9 ) \ 


ae GOO qd | | Ш Oog-boo dp 
= DW a : DA IT 

— ө 4 — - A o 
Ld 


з 5 
= 2 
Ё 2 
2 zi | 
2 = Z 
E Е 
| | „Ш. | | | 
TU LL 
= = VLLLLLLLLLLLL gll — 072777 


PLAN or GENERATING STATION AT NorrHFLEET WORKS. 


4. 


Fic. 


л Google 


Nov. 28, 1907. ELECTRICAL ENGINEERING 849 


ELA 


7 | | ES 


T 


A imp mp M | 
д k 3 „ү | MU IU 
aE RSE 


„а Ap 


„ М 


Fic. 6.—MariN SWITCHBOARD AT NORTHFLEET WORKS. 


850 ELECTRICAL ENGINEERING 


by pumps and other auxiliaries at the washing plant 


and the company's engineering works respectively. 
Three other single-core cables of slightly smaller dimen- 
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variable-speed motor to drive it, and three auxiliary 
motors of 1, 3, and 6 horse-power respectively for 
working the coolers and coal-supplying apparatus. The 


Fic. 7. 


sions supply current for general lighting purposes and 
for the cement mixing and conveying machinery. The 
whole system is by overhead transmission by means of 
standards and insulated bracket arms on the buildings. 
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Fic. 8. RorAny KILN FLOOR SHOWING MOTORS AND THREE-WIRE 


CONTROLLERS. 


On the rotary kiln floor (Fig. 8) there is a special 
three-wire distribution board supplying current to the 


motors, &e. Each of the 12 kilns has a 20-h.p. 


-950 н.р. Dick KERR Motor, DRIVING WasH MILLS. 


20-h.p. motors are controlled on the three-wire system, 
in order to get a large range of speed. The connec- 
tions of these Westinghouse controllers are shown in 
Fig. 9. Speed regulation is done on the shunt, the 
upper ranges being obtained with 500 volts on the 
armature, and the lower with 250 on the armature, 
and the equipment includes, in addition, starting re- 
sistances, together with overload and no voltage re- 
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Fic. 9.—Di4GRAM or VOLTAGE CONTROLLER. 


leases. The combination giving a highly efficient control 
over the whole equipment. 

The coal for the rotary kilns is also unloaded by the 
telpher, and distributed by the conveyers into a ferro- 
concrete hopper, holding some 3,000 tons. From here 
it is drawn by screw conveyers also driven by Bruce 
Peebles motors—passed through the coal drier and 
ground, after which it is elevated in a tower specially 
built for that purpose, and distributed by means of 
conveyers into hoppers over the rotary kilns. 

The engineering departments are very interesting, 
consisting of a foundry, where most of the castings for 
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the different kinds of machinery are made, also a black- 
smith's shop, and large fitting shops, which employ 
some 200 engineers and fitters. 

For dealing with repairs and extensions, the com- 
pany owns, in fact, three engineering works, that 
at Northfleet usa entirely moter driven, and including 
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Fic. 10.—Tyrica, Day-Loap CURVE Ат THE NORTHFLEET WORKS. 


fitting and erecting shops, 
carpenters’ shops, and also electrical shop, fitted up 
on modern lines, where the whole of the repairs of 
the company’s electrical plant are carried out. This 
includes a special testing department, in which is fitted 
a small rotary converter, supplying current to a step- 
up transformer with a range of 500 to 2,500 volts for 


smiths' department, and 


flashing the repaired windings, ќе. This alternating 
current is also used to energise a magnet for the pur- 
pose of detecting shorts, and other faults in armatures 
by the heating effect. These shops are all driven by 
motors—there being four of 30-h. p. Bruce Peebles 
machines, in addition to smaller ones driving individual 
machines. 

In the main fitting shops all 
driven by a 50 h.p. motor, 
inost of the machines, but several are directly driven 
by subsidiary motors. In the cooperage and joinery 
departments, all the machinery is actuated by motors, 
which, in most cases, are directly geared to the 
different machines. The whole of the works are lighted 
by incandescent and are lamps of modern type, and 
the same remark applies to a large number of the 
remaining works of this company. 

The total generating plant amounts to 3,800 kw., 
and the motors aggregate about 6,000 h.p. The total 
output of the electrical plant last year was about 
15,000,000 units. Fig. 10 is a typical load curve at the 
Northfleet works. 

The company’s Chief Engineer, who has been re- 
sponsible for the designing and erection of the greater 
part of the plant above described, is Mr. C. Perey 
Taylor, who is assisted by Mr. W. Howard Brown, 
and we are indebted to these gentlemen for courteously 
showing our representative over the works, and giving 
us information concerning the plant. 


the machinery is 
by means of shafting to 


TESTS OF A NEW COMBINED ELECTRO-MECHANICAL TRAMCAR 


TRACK 


N opportunity was given us on Monday last of 
witnessing a series of remarkable tests of a new 
tvpe of tramear track brake which has been developed 
by the staff of the Leeds City Tramways. Mr. J. 
Hamilton, General Manager of the Corporation Tram- 
way Department, has had the brake constructed in 


the department's own workshops, and fitted to two 
We referred 
which is the in- 


or three ears for experimental purposes. 
shortly to this new design of brake, 


BRAKE 


the Department, and particularly to Mr. J. Burbridge, 
the Chief Engineer, who has given him much advice 
and assistance. 

The leading feature of the brake is the use of both 
magnetised and non-magnetised blocks, which may be 
applied either by hand or electrically. Each magnet- 
ised shoe is mechanically connected through a series 
of linkages to a pair of what may be termed auxiliary 
mechanical blocks in such a w ay that the drag of the 
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Fic. 1.—ELEVATION SHOWING GENERAL ARRANGEMENT OF ELECTRO- MECHANICAL TRACK BRAKE. 


vention of Mr. A. W. Maley, of the Leeds Tramway 
Department, a few weeks back ( ELECTRICAL. ENGINEER- 
ING, October 3rd, page 583), and through the kindness 
of Mr. Hamilton we are now able to give some illus- 
trations and further particulars of its action. Mr. 
Maley, who is the Assistant Engineer of the Leeds 
Tramways, asks us to state that, in getting the brake 
developed to its present form, and in condueting the 
large amount of experimental work that has "been 
necessary, he owes much to the engineering staff of 


magnetised shoe on the rail applies the auxiliary 
brake blocks to the track with a pressure correspond- 
ing to the drag of the magnetic blocks. The arrange- 
ment of these linkages is clearly shown in the general 
arrangement drawing given in Fig. 1, and the photo- 
graph of the complete truck, of which Fig. 2 is a 
reproduction. 

It should be pointed out that the principal difference 
between this action and that of the widely used 
Westinghouse magnetic track brake is that, whereas 


— — — —— — — 


in the latter case the drag of the magnetised block 
applies the wheel brakes, in the Leeds brake the drag 
applies other track brake blocks. 

The mechanism of the new brake is so arranged 
that in the event of current fer the excitation being 
for some reason not available at any time, the 
auxiliary blocks can be mechanically applied by hand 
by means of the ordinary brake staff. It is intended 
in normal working to apply the brake by the usual 
brake notehes on the controller, but the equipment 
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of Trade, which, we understand, was given after a 
full inspection of the apparatus by Colonel Yorke and 
Major Pringle. The apparatus has also been examined 
by a number of other tramway experts. 

The profile of the hill at Rodley in the outskirts of 
Leeds, on which the demenstration was held on 
Monday, is given in Fig. 3; with a ruling gradient of 
1 in 8} it is one of the steepest hills in the county 
over which a tramway service is maintained. Twe 
Mrs took part in the tests. One of these was car 


Fic. 2.— TRvck COMPLETE WITH 


also includes a switch, by means of which the brake 
magnets may be excited by current from the trolley 
if required. 

It will be seen that, by this arrangement, wheel 
brakes can be entirely dispensed with, and when it is 
considered how many serious accidents have been 
caused by the skidding of wheels, which, in addition 
to lessening the effect of the wheel-brakes themselves, 
paralyses the working of the ordinary magnetic 
brakes, there can be no doubt that this is a great step 
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Fic. 3.—PROFILE or HILL ON 


in the direction of safety. In the new appliance, the 
driver cannot possibly skid the wheels, and has 
normally three ways of applying the brakes: one de- 
pending on the current from the motors acting as 
dvnamos independent of the trolley; another depend- 
ing on the trolley and independent of the motor; and 
the third, by hand, of less power than the preceding 
but independent of either motor or trolley. For the 
use of the trial cars with the wheel-brakes removed 
it was necessary to obtain the consent of the Board 


. TRIALS FOR MICH SPEED 
с. STOPS MAGE ин 


1 FURLONG 


Evecrro-MecnuaNicaL Track BRAKE 


No. 57, which was fitted with the latest form of 
Westinghouse magnets. For the first part of the tests 
the wheel attachment was removed. The other car. 
No. 270, which is fitted with two Dick Kerr standard 
35 h.p. motors, carried the new experimental electro- 
mechanical ‘‘ non-skidding’’ brake, with auxiliary 
track blocks. The magnets on the car were of exactly 
the same design to those on ear No. 57. This car 
was also equipped with a number of measuring in- 
struments, including a Harding belt-driven tachorneter, 


WHICH TESTS WERE MADE. 


a Weston ammeter for measuring the current when 
the brake magnets were energised from the trolley 
wire, a testing set supplied by Messrs. Elliott. Brothers 
for the measuring of the output of the motors when 
acting as generators and supplying the track brake or 
the rheostatie brake, and a Weston voltmeter show- 
ing the voltage generated. 

The tests commenced by car No. 87, fitted with the 
Westinghouse magnetic brake, with the wheel gear 
removed, being sent down the hill to demonstrate how 
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much of the braking is due to the magnets only. ‘The 
car could be kept at a moderate speed, but even 
with 425 amperes in each of the shoes, which were 
connected in parallel, could not be stopped. In this 
case magnets were excited from the trolley. The same 
car then coasted down the hill, and the current was 
noted when using the magnets only excited from the 
motors. When coasting down at about three to four 
miles per hour, the current was 28 amperes at 166 
volts. The connections were then altered, and the 
car was allowed to coast down the hill on the rheostat 
brake only, when 40 amperes were required at 204 
volts. 

After this, саг No. 87 was sent back to the depót 
to have the wheel gear refitted, with the objeet of 
earrving out further tests to show the tendency of the 
wheels to skid, but time did not permit of these being 
made. 

Car No. 270, with the new brake gear, was then 
sent down the hill, and stops were made whieh showed 
the ease of control of the brake actuated by hand 
power alone; but in this very high speeds were, of 
course, not attempted. Stops were then made with 
the brake energised from the trolley, indicating the 
work done by the brake apart from the motors. The 
first of these stops was made in 104 ft. down the 
steep part of the hill when going at 11:4 m.p.h., with 
19 amperes (391 amperes per magnet). When travel- 
ling 15 m.p.h.. the distance required to pull up was 
229 ft.. with about the same current. 

The way to brake when operated in the normal way 
by the motors was next demonstrated, and stops were 
made from high speeds. Some of the results were as 
follows : — 


Voltage 
Speed. Distance. Current per motor. generated. 
19:3 m. p.h. 109 ft. 84 amperes. TOO volts. 
I8 64 ,, 90 ,, 663 ,, 
NG ,, 115 ,. 102 , 803 ,, 
25 ,, 198 ,, 110 ,, 663 ,, 


In these tests skidding of the wheels was entirely 
absent. The car was carrying 18 passengers. Some 
stops were also made at speeds up to about 27 
m.p.h. The car was then allowed to coast down the 
hill with the brake operated by the motors, and the 
current was found not to exeeed an average of about 
six amperes per motor when coasting at speeds varying 
from nine to ten miles per hour. 

As an instructive comparison stops were afterwards 
made with the motors only as a rheostatie brake, when 
excessive skidding was produced, and a good deal of 
tlashing at the commutators. Subsequently the car 
was allowed to coast down the hill on the motors alone 
without moving the controller from the last braking 
notch to show how the brake would hold the car for 
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u few seconds, and then allow it to descend a few 
cet, and grip again, and so on. 

In normal working with this type of brake it is 
intended that the hand brake should be applied at 
the beginning of the hill, and the car allowed to coast 
on it at a low speed down the hill, while the powerful 
electrical application is reserved for stops if required. 

The rails were not sanded during the tests, and may 
be described as just moist, but not really greasy. In 
every way the tests were most successtul in showing 
the capabilities of the new brake, and the way in which 
the car, which was of the single truck top-cover type, 
plunged down the 1 in 8 hill at nearly 30 miles an 
hour, and was quiekly stopped on the steepest part, 
was very striking. We should add з мога of thanks 
to Mr. Hamilton for the way in which he studied the 
comfort of the party who witnessed the tests, by 
providing motor-cars to the scene of action, and in 
other ways. 

Mr. Maley has sent us the following specification and 
description of the equipment of the two cars used in 
the tests:— 

Car No. 87. D.K. 35 A motors. B.T.H. B 13 controllers. 


Westinghouse latest type ot brake. Car has top deck-cover, is 
mounted on 6' 0" wheel base standard Brill truck, and weight 
unloaded is 10 tons 12 cwts. 

Car No. 270. Exactly the same equipment and weight as 
above, but fitted with patent electro-mechanical track brake. 
‘The auxiliary track blocks are of cast-iron, but any other material 
may be used it preterable. ‘The action ot the mechanism is as 
toliows :- The main track block travels along the rail back- 
ward relatively to the car when pressure is applied, either by 
exciüng the magnet or mechanically. This action takes with 10 
the vertical lever, which is in cam form. ‘The cams torce the 
triangular-shaped thrust pieces outwards, and these thrust pieces 
tend to force the connecting link, between the bracket on the 
car frame and the auxiliary blocks, into a straight line, thus 
applying pressure to the auxiliary blocks. The drag or pull ot 
the auxiliary blocks is taken by the separate links secured to 
the car frame below the axle-boxes. 

The magnets on both cars are the Westinghouse type, with 
poles longitudinally along the rail, апа giving a vertical pull ot 
about 4,000 Ib. on 100 lb. standard rail when magnets are saturated. 
The retardation of these magnets when so eneryised is from 1,600 to 
1.800 ib. for the two on clean rail at a speed of three to four 
miles per hour. This has been found by separately exciting the 
magnets and towing the car by another car. A large spring 
balance specially made to the instructions of Mr. J. Burbridge, 
being used for the purpose of all towing tests. 

The brake automatically limits the current in the motors in 
the following way :— The weight on the auxiliary track blocks 
is taken off the wheels. "The greatest amount of weight which 
can be so taken is the weight of the car body above the axle- 
boxes; that is, the weight of the motors, wheels, &c. (about 
45 tons), is always left on the wheels, but this is insuficient to 
drive the wheels to generate the high currents obtained on other 
forms of magnetic brakes. The answer to the argument which 
may be advanced, that this tends to derailment, is that the 
same principle is common to all track brakes, but with this 
brake speed sufficient to derail a car by centrifugal force in 
rounding a curve could never obtain, as any one of the three 
systems of operating would check the car before such a speed 
was reached. 


THE. CROMPTON-BLONDEL FLAME ARC LAMP 


FLAME are lamp possessing some novel and interesting 

features has recently been placed on the market by Messrs. 
Crompton & Co., Ltd., who have secured a license for the manu- 
facture and sale of the flame lamps and carbons made under 
patents held by M. André Blondel. The full specification of 
one of these patents was given in ELECIRICAL ENGINEERING, 
Vol. L, p. 521. 

The Blondel lamps have been in use for some considerable 
time on the Continent, and have met with a good deal of 
snecess, particularly in Paris, where they are largely used for 
Street lighting, and at the Milan Exhibition, which was lighted 
throughout by them. 

Messrs. Crompton & Co. are now making these lamps at 
their works at Chelmsford, and selling them under the title 
ot the Crompton-Blondel Flame Lamp. For this purpose the 
design of their well-known “S” type arc lamp has been modi- 
fied, and new features have been introduced, notably in regard 


to the arrangement of the carbons (the positive being below 
the negative), and the ventilation of the globe. ‘The carbons 
used are heavily mineralised, and give a long and curious 
shaped tlame of great intensity, emitting light of a pale yellow 
or primrose colour, which is most pleasant to the eye. The 
colour is a mean between the orange-coloured light given by 
most of the inclined carbon lamps and the white light of the 
ordinary arc. 

Fig. 1 shows a sectional view of the flame arc, carbons, and 
economiser. It will be noticed that most of the light is given 
out by the flame itself, which is of some considerable length. 
Other light comes from the incandescent ends of the carbons, 
and a certain amount is reflected from the surfaces of the 
economiser, which rapidly becomes covered with a very fine, 
white deposit well suited to this purpose. Fig. 2 gives the 
curve of candle-power distribution for this lamp, also for an 
ordinary white arc lamp and an inclined carbon flame lamp. 
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This diagram enables comparisons to be made between the light 
den out by the threc different lamps at any angle, and it will 
e seen that at angles near to the vertical both types of flame 
lamp are greatly superior to the ordinary lamp. At 45° the 
inclined flame is about twice, and the Crompton-Blondel about 
three times, as powerful as the ordinary arc, and at angles 
between 55? and 75° the Crompton.Blondel is about four times 
as powerful as the ordinary arc, and more than twice as powerful 
as the inclined carbon lamp. 

This high candle-power in directions near to the horizontal 


Fic. 1.—Anc, CARBONS, AND ECONOMISER. 


line is of value for lighting streets, open spaces, factories, 
buildings, &c., where it is advisable to have an even distribu- 
tion of light. The curves shown in Fig. 3 give the illumination 
in candle foot units from the three lamps referred to above, 
and it will be seen that while the inclined carbon flame lamp 
produces a high illumination at about 10 feet from the post, 
it rapidly falls off and becomes very little better than that 
of the ordinary open type. On the other hand, the Crompton- 
Blondel lamp gives an equally high illumination near to the 
post, and the falling off is very much less rapid as the distance 


increases. Thus an illumination of one candle foot is obtained 
at 20 ft. with an ordinary arc, at 50 ft. with an inclined 
carbon flame, and at about 47 ft. with a Crompton-Blondel. 
The curves in Fig. 2 enable us to compute the mean hemi- 
spherical candle-power, which is 450 for the ordinary, 1,125 
for the inclined, and 1,850 for the Crompton-Blondel. It is 
not, however, correct to assume that the mean hemispherical 
candle-power is a true measure of the usefulness of a lamp. 
A good illumination depends more on the shape of the curve 
than the mean value. A theoretically correct curve would be 
one in which the candle-power at any angle is proportional 
to the square of the distance through which the light travels 
before striking the point of observation. This ideal curve is, 
unfortunately, beyond the reach of any known are lamp, but 


50 FEET, во 
Fic. 3.—ILLUMINATION IN CANDLE-FEET FROM DIFFERENT LAMPS. 


a glance at Fig. 2 will show that the Crompton-Blondel ap- 
proaches nearer to it than either of the other two. 

In these diagrams the figures for the Crompton-Blondel lam; 
are taken from a series of tests carried out in Devonport Dock- 
yard, where upwards of two hundred of these lamps are in 
use. The other two curves are taken from the article, entitled 
“The Comparison of their Illuminants," by Mr. Keneln 
Edgcumbe, published in ELECTRICAL ENGINEERING of July 4th. 
page 5. 

The Crompton-Blondel lamp is made in six standard sizes, 


то 
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Fic. 2.—CANDLE-POWER DISTRIBUTION. 


three with a single pair of carbons, and three with two pairs. 
and they will burn for periods varying from 8 to 45 hour. 
This is done without the use of a magazine or any similar 
contrivance which complicates the mechanism and requires 
continual attention. The mechanism and general construction 
of the lamp are almost identical with the Crompton *%' type 
lamp, which is well known. Special attention has been given 
to the ventilation of the globe, as the proper direction of the 
air currents has an important bearing on the correct formation 
of the flame and the disposal of the products of combustion. 
There is no leakage into the chamber containing the mechanism, 
and consequently very little more cleaning and no more repair: 
are required than in the case of the ordinary open type an 
lamp. 

Messrs. Crompton & Co., Ltd., are now substituting these 
lamps for the older open type lamps in their shops at Chelms- 


ford, where the lighting is entirely by arc lamps, no шкап- 
descents being used. 

The new lamps take 250 watts against 400 and 600 watts in the 
old type, аен effects a very large saving in the running cest 
of the shops, while the new light is acknowledged by all to 
be greatly superior to the old, both from the point of viev 
of intensity and of absence of shadows. 

The Crompton-Blondel lamps have been used most success: 
fully in several parts of the country, both for the lighting e 
factories, and for streets and open spaces. We understand 
that special arrangements have been made for their manufactur. 
and that a large stock of special mineralised carbons 15 kept 12 
London, so that orders for both lamps and carbons can bè 
dealt with promptly. 
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NEXT YEAR'S ELECTRICAL EXHIBITION 


ONSIDERABLE progress has been made with the 
arrangements for holding an electrical exhibition 

in the Manchester and Salford district next year. The 
proposal, which emanated from the Manchester dis- 
trict, was first discussed by the trade at the annual 
general meeting of the National Electrical Manufac- 
turers’ Association in April, and although there was not 
then a unanimity of opinion upon the desirability of 
holding an electrical exhibition in 1908 (as some 
members thought it too soon after the Olympia Exhibi- 
tion of 1905), the enthusiasm of the Manchester district 
has carried the day. A preliminary canvass as to 
the probable support by the municipalities of the 
United Kingdom has produced very satisfactory results, 
although a notable exception is the Glasgow Corpora- 
tion, the Electricity Committee of which, in response 
to a letter from the Secretary of the National Elec- 
trical Manufacturers’ Association asking the Corpora- 
tion to give their active and financial support to the 


tractors’ Association. (g) Five representatives from 
amongst the general exhibitors. 

From this general committee an executive or acting 
committee will be appointed, with full powers to carry 
out the scheme on behalf of the main committee. As 
we have already announced, the consulting engineers 
are: Mr. 5. L. Pearce (City Electrical Engineer, Man- 
chester) and Mr. V. A. H. M'Cowen (Borough Elec- 
trical Engineer, Salford). The General Manager is Mr. 
C. S. Northcote, and the Organising Seergtary’is Mr. 
W. Davenport. BEEN 

As in the case of the Olympia Exhibition of 
1905, the profits arising out of the exhibition shall be 
allocated :—-(1) In a percentage return to exhibitors. 
(2) A percentage return to donors. (3) A percentage 
to be contributed to charities connected with the elec- 
trical industry. (4) A surplus, if any, to be dealt with 
by the committee. | 


D 


scheme, recommended, after consideration, that no 
action be taken in the matter. In our issue for August 
22nd, we gave an outline of the proposals of the 
organisers, and stated that & meeting would subse- 
quently be called of corporation officials and supply 
companies' representatives in the North of England who 
are interested. This meeting was held on September 
24th, at the instance of the Lord Mayor of Manchester 
and the Mayor of Salford. Councillor Howarth, Chair- 
man of the Manchester Electricity Committee, took the 
chair, and resolutions to the following effect were 
passed :— 


(1) That, in the opinion of the representatives of the various 
municipal, district, and urban councils and supply companies 
authorities, it is desirable that an exhibition be held in Man- 
-chester during October, 1908. 

(1) That as the sum of £5,000 is considered a necessary fund 
to be raised for the purpose of providing suitable buildings and 
to ensure success to the undertaking, it was suggested that this 
should be raised by donations, from the above authorities, in the 
area affected it being understood that tickets to the exhibition 
would be issued to the donors in proportion to the value of 
their contribution. 


It was also agreed that the title of the exhibition 
should be '' The Electrical Exhibition, 1908, to be held 
in Manchester. '' 

The following authorities were represented : —Ac- 
-crington, Batley, Bury, Bradford, Bolton, Blackburn, 
Blackpool, Colwyn Bay, Derby, Dewsbury, Elland, 
Harrogate, Heywood, Liverpool, Lancashire Electric 
Power Co., Manchester, Rochdale, Stretford, St. 
Helens, Salford, and undertook to give their support. 
Since. that meeting the Corporations of Buxton and 
Warrington have contributed, and now that the muni- 
cipal elections are over, a very large number of Cor- 
porations’ Committees have undertaken to deal with 
the matter. 


The proposed scheme for conducting the exhibition 
is as follows :— 

A meeting of the electrical trade will be convened 
in Manchester on Friday, December 6th, and in London 
on December 11th, giving members of the industry an 
-opportunity of attending whichever meeting is most 
convenient to them. 

The proposed scheme for conducting the exhibition 
is as follows : —(1) An influential president to be elected. 
(2) A list of patrons to be secured. (3) A general 
committee to be appointed, consisting of: (a) Five 
representatives of Corporations or Councils giving dona- 
tions to the funds. (b) Two representatives of supply 
companies giving donations to the funds. (c) Two re- 
presentatives elected by the Institution of Electrical 
Engineers. (d) One representative by the Incorporated 
Municipal Electrical Association. (e) Three representa- 
tives of the National Electrical Manufacturers’ Asso- 
ciation. (f) Two representatives of the Electrical Con- 


CONTROL GEAR FOR ROLLING MILL. 
MOTORS, ETC. 


HE controllers hitherto usually employed in connection with 

roling mill motors and meters for hoists, cranes, and other 
purposes in iron and steel works have been of the modified 
tramway type, but with the increase in size of such motors 
which has lately taken place, the limits of the application of 
this class of controller have been reached, and some different 
form of apparatus is required to handle the heavy currents 
involved with ease and rapidity. Resort has therefore been 
had in some cases to appliances of a similar type to those used 
in heavy traction work, involving the use of ‘‘contactors’’ actu- 
ated by a small master controller carrying only small currents. 
Master Controller ° 
ckwards ___ Forwar 


Startin 
Resistances 


ree ees 


А Motor 
DIAGRAM OF CONNECTIONS. 


The contactors themselves can be energised either from the same 
circuit as the motor itself, or from an independent control circuit 
fed by a battery, as may be most convenient. 


An arrangement of this kind, which has been brought out 
by the A.E.G. Co., for the control of motors taking over 200 
amperes, and which is described in the Liektrotechnische Zeit- 
schrift, is shown diagrammatically in the figure. The contactors 
are of the electromagnetic type, similar in most respects to 
those employed in heavy multiple unit traction, and are pro- 
vided with a powerful magnetic blow-out. The master contrgller 
only takes about half'an ampere, and can, of course, be placed 
at any distance from the motor, as only very light connecting 
cables are required. The contactors themselves are preferably 
placed near to the motor on a wall or elsewhere. 


Physical Society.—It is announced that the third annual exhibi- 
tion of electrical, optical, and other physical apparatus will be 
held at the Royal College of Science, South Kensington, on 
Friday evening, December 13th, from 7 to 10 p.m. 
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ELECTRICAL 


N an address to the students of the Institution of Electrical 

Engineers, on Wednesday, November 20th, Mr. Robert Ham- 
mond gave a sketch of the various events which had led up 
to the present legislative position as it affects the electrical in- 
dustry. 

Ín february, 1901, a Paper was read before the Institution, 
entitled ‘‘The Electrical Power Bills of 1900: Before and 
After," by Mr. Wm. L. Madgen, in which that gentleman drew 
attention to the serious effect upon the electrical industry of 
certain of the enactments of Parliament. As a result of this 
Paper the Council of the Institution appointed an '' Electrical 
Legislation" Committee, with a view of determining whether 
they could recommend the Council to take any action, and, if 
so, what action, that would assist the industry in connection 
with the matters dealt with in Mr. Madgen's Paper. This com- 
mittee heard a considerable amount of evidence, and subsequently 
issued a lengthy report. At the conclusion of the evidence reso- 
lutions were passed in March, 1902, the nature of which may 
be gathered from the following extracts : 

1. “That, notwithstanding that our countrymen have been 
among the first in inventive genius in electrical science, its 
development in the United Kingdom is in a backward condi- 
tion, as compared with other countries, in respect of practical 
application to the industrial and social requirements of the 
nation. 

2. “That the cause of such backwardness is largely due to 
the conditions under which the electrical industry has been car- 
ried on in this country, and especially to the restrictive char- 
acter of the legislation governing the initiation and develop- 
ment of electric power and traction undertakings, and the powers 
of obstruction granted to local authorities. 

3. “That local boundaries have usually no reference whatever 
to the needs of the community in regard to electric supply and 
traction; that the selection of suitable areas should be dealt 
with on the basis of economic principles and industrial demands ; 
and that this has been found to apply also to gas, water, and 
Sanitary engineering. 

5. “That it is expedient in the national interests that the 
Electric Lighting Acts, 1882-8, the Tramways Act, 1870, and 
the Standing Orders relating to special Acts for Tramways, 
should be amended in so far as they enable local authorities 
to veto or delay the carrying out of electric supply and traction 
projects of which the utility can be shown; and that effect 
should be given ‘to the recommendations: of the Joint Select 
Committee of Parliament, 1898, on ‘ Electrical: Energy—Generat- 
ing Stations and Supply.’ 

. “That this committee recommends that the Institution. 
should memorialise the Prime Minister to receive a deputation 
for the purpose of urging the removal of the nresent disabilities 
and restrictions which prevent electrical engineering from mak- 
ing the progress that the national interests demand, and attain- 
ing at least the same level as in America, Germany, and other 
industrial countries." 

The deputation referred to in the last resolution was received 
by the Right Hon. Gerald Balfour, M.P., President of the 
Board of Trade, on June 18th, 1902, and Mr. James Swinburne. 
the President of the Institution, very ably enunciated the views 
of the Council of the Institution. 

Inter alia he said— . 

“What we do carnestly ask to have checked is the abuse of 
their legal powers by local authorities. We want to see the 
electrical industry flourish here as elsewhere, and we want to 
see ratepayers obtain the best thing available. Their interest 
is the industry's interest. We want to prevent the injudicious 


action of local authorities in opposing electrical progress 
because they have already risked ratepayers’ money in 
gasworks, or preventing ratepayers getting the advan- 
tage of supply fron a power company because the 


authorities have invested in their own electric supply. We 
want to prevent the pure unreasoning obstruction by local autho- 
rities who get Orders themselves and do not work them, pre- 
venting others coming in, and where companies do the same 
thing we want to oppose their action also. We urge that local 
authorities should not have power to prevent schemes even 
coming before Parliament on their own merits." 

Mr. Gerald Balfour promised an early amendment of the 
Electric Lighting Acts, but no amending Act has been passed. 

From the foregoing it would be seen that in the opinion of 
the leading members of the Institution the Legislature was to 
blame for the backwardness of electrical engineering in this 
country. This opinion was formed after careful consideration 
of the evidence laid before the Electric Legislation Committee, 
and they were bound to treat it with the greatest deference. 

Mr. Hammond then gave a brief résumé in chronological order 
of the steps made towards electrical legislation, from the pass- 
ing of a resolution by the House of Commons on Friday, March 
28th, 1879, appointing a Select Committee to consider whether 
it was desirable to authorise municipal corporations or other 
local authorities to adopt any schemes for lighting by elec- 
tricity; and to consider how far, and under what conditions, 
if at all, gas or other public companies should be authorised to 
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supply light by electricity. Among the witnesses who gave 


evidence before this Committee were Professor John Tyndall, 
Sir William Thomson (now Lord Kelvin), Dr. Siemens, Dr. 
Hopkinson, Mr. (now Sir George) Livesey, Mr. Corbet Woodall, 
and Mr. William Henry Preece (now Sir William Preece). 

The Committee's Report was dated June 13th, 1879, and 
inter alia, recommended :— 

“If corporations and other local authorities have not power 
under existing statutes to take up streets and lay wires for 
street lighting or other public uses of the electric light, your 
Committee think that ample power should be given them for 
this purpose. ‘There seems to bs some conflict of evidence as to 
whether the existing powers are sutficient or not. But even in 
regard to local authorities it would be necessary to impose re- 
strictions upon placing the wires too near the telegraph wires 
used by the Post Оћсе, as the transmitting power of the latter 
would be injuriously affected by the too close proximity of the 
powerful electric currents needed for producing light. 

“Gas companies, in the opinion of your Committee, have no 
special claims to be considered as the future distributors of 
electric light. They possess no monopoly of lighting public 
streets or private houses bevond that which is given to them 
by their power of laying pipes in streets. Electric light com- 
mitted to their care might have a slow development. Besides, 
though gas companies are likely to benefit by the supply of gas 
to gas-engines which are well suited as machines. for produci 
electric light, the general processes of gas manufacture an 
supply are quite unlike those. needed for the production of 
electricity as a motor or illuminant. | 

“Your Committee, however, do not consider that the time 
has yet arrived to give general powers to private electric com- 
panies to break up the streets, unless by consent of the local 
authorities. It is, however, desirable that local authorities 
should have power to give facilities to companies or private 
individuals to conduct experiments. When the progress of 
invention brings a demand tor facilities to transmit electricity 
as a source of power and light from a common centre for manu- 
facturing and domestic purposes, then, no doubt. the public 
must receive compensating advantages for a monopoly of the use 
of the streets. As the tone tor this has not arrived. vour Commit- 
tee do not enter into this subject further in detail than to say, 
that in such a case it might be expedient to give to the muni- 
cipal authority a preference during a limited period to control 
the distribution and use of the electric light, and failing their 
acceptance of such a preference, that any monopoly given to a 
private company shall be restricted to the short period required 
to remunerate them for the undertaking, with a revisionary 
rght in the municipal authority to purchase the plant and 
machinery on easy terms. But at the present time your Com- 
mittee do not consider that any further specific recommendation 
is necessary than that the local authorities should have full 
powers to use the electric light for purposes of public illumina- 
tion; and that the Legislature should: show its willingness, when 
the demand arises, to give all reasonable powers tor the full 
development of electricity as a source of power and light." 

No legislation followed upon this report, but in the next 
three years immense strides were made in electric lighting. At 
the time of the 1879 Committee, the only public lighting in the 
country was that of the Thames Embankment, on the Jabloch: 
koff system, and that of Holborn Viaduct. In 1881. however, 
three contracts were given out by the Commissioners of Sewers 
for the lighting of the streets of the City of London. and 
throughout the kingdom installations of arc hghting were being 
made in works and manufactories. Not only had great improve- 
ments been made in arc lamps, but the incandescent lamp had 
been invented almost simultaneously by Mr. Edison in New 
York, and by Mr. Swan, now Sir Joseph Swan, in Newcastle-on- 
Tyne. 

When the British Association met in York in 1881 to celebrate 
its fiftieth anniversary, the author illuminated the mam streets 
of the city with the electric light. Inthe same vear a miniature 
central station was laid down by him to deal with the public 
lighting of the town of Chesterfield, and for the first time, he 
believed, arc and incandescent lamps were fed from а high. 
tension circuit. 

As foreshadowed bw the Report of the Select Committee of 
1879. local authorities were not vested with powers to break up 
streets, and although the Committee were of the opinion that such 
authorities should be given powers, no enabling Act was framed. 
Under these circumstances a certain number of enterprising 
companies gave notices of Bills in November, 1881. The com. 
mon features of these Bills were to enable certain companies. 
formed for the general purpose of producing and supplying elec- 
tric light or power, to break up streets, set up posts. and do 
what was necessary for the supply of the electric current. They 
proposed generally that this should be done with the consent of 
the local authoritv. and the local authority were to be enabled 
to contract with the promoters. Most of them were not confined 
to any one town or district, but enabled the companies to supply 
electric light or. power in any towns or districts in the United 
Kingdom. 
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The Board of Trade at once saw that the promoters of these 
Bills were seeking to embrace the whole ot the United Kingdom 
in their operations, with the result that, with & view of regu- 
lating the industry and preventing it going into a limited num- 
ber of hanas, they draited an nlectric Lighting Bill, by the 
provisions ot which separate application tor powers had to be 
made for each town or district in the United Kingdom. This 
Bill was referred by the House of Commons to a Select Com- 
mittee, some of the members of which had acted on the Select 
Committee of 1879. 'l'o the same Committee there was referred 
the various private Bills. Before this Committee there appeared 
witnesses on behalf of local authorities of gas companies and ot 
electric light companies. The experts engaged on behalf of the 
electric light companies were :—Nir Frederick Bramwell, Mr. 
William Spottiswoode (President of the Royal Society), Dr. 
Charles William Siemens, Dr. John Hopkinson, Sir John Lub- 
bock (now Lord Avebury), Mr. Edward H. Johnson (the agent 
in this country of Mr. Edison), and Mr. (now Lieut.-Colonel) 
R. E. Crompton. 

The result of the Committee's investigations was the passing 
of the Electric Lighting Act, 1882. in detailing the main 
features of this Act, Mr. Hammond pointed to the very few 
number of licences that had been issued, owing to the period 
being only for seven years. It is also of interest to note that 
at the time the draft Bill was prepared, the period after which 
a local authority could purchase a company's Provisional Order 
undertaking was seven years, and it was on the strong repre- 
sentation of Sir Frederick Bramwell and other experts that the 
period was extended to 21 years. It is now well known how 
inadequate even this period proved in inducing capitalists to 
invest money in such икн and Mr. Hammond points 
out that though there was a rush of applications for Provisional 
Orders from companies in the following session—fifty-five being 
granted—not one of them was carried into effect. After the 
rush for Provisional Orders in 1885 only four more were granted 
to companies under this Act, and only one of these—that granted 
to the Chelsea Company—-was carried into effect. | 

While fully admitting that the twenty-one years’ tenure was 
quite inadequate, Mr. Hammond expressed the opinion that in 
the vears immediately succeeding the passage of the Electric 
Lighting Act of 1882 the financial world was experiencing a 
severe reaction from the electric mania of the early 'eighties, 
and he believed that no capital would have been torthcoming 
in 1885, 1884, 1885, and 1886 had the tenure been ever so favour- 
able. | 

Another point to bear in mind was that in those years the 
science of generation and distribution of electric energy at low 
pressure was in a very rudimentary state and the retardation of 
the business owing to the restricted tenure had one good effect 
in that it prevented much waste of money in immature schemes. 

Extracts are then given of various other clauses in the Bill. 
Mr. Hammond concluded that, valuable as the Act of 1882 has 
been. it only became so, as far as private enterprise is con- 
cerned, on the repeal of Section 27 (purchase), an agitation for 
which was immediately started after the passing of the 1882 Act. 
This repeal was effected by the Electric Lighting Act, 1888. 

While repealing by Section 2 the power of purchase at 
the expiration of twenty-one years of the undertaking by a 
local authority and substituting a period of forty-two years, 
the concession to private enterprise was seriously hampered by 
making it necessary in applying for a Provisional Order to 
obtain the consent of the local authority. The result of this 
section. had been that private enterprise has been cribbed, 
cabined, and confined, and outside the metropolis the only 
places of over 100,000 inhabitants supplied by companies are 
Bournemouth, Neweastle-on-Tyne, and Preston, the remaining 
operations of companies being mainly directed to places where 
the local authorities did not deem the business good enough to 
engave their attention. | 

Outside the metropolis it had been found in almost all cases 
impossible to obtain the full benefit of Section 2, as the consent 
of the local authority, provided for in Section 1, could only be 
obtained by a bargain as to the terms of purchase. As an 
example, the Leeds Provisional Order of 1890 was quoted, in 
which Mr. Hammond, as the promoter, had to make considerable 
modifications of the purchase terms of the Act of 1888 before 
securing the consent of the Corporation. 

As soon as the Act of 1888 was passed, numerous applications 
were made for Provisional Orders in the metropolis. In many 
cases two or even three companies apphed for the same area, 
with the result that the Board of Trade ordered an inquiry and 
it was conducted by Major (afterwards Sir Francis) Marindin. 
he being assisted by Major P. Cardew, R.E., who was then 
acting as the Inspector of the Board of Trade for Electricity. 
On the recommendation of Major Marindin the Board of Trade 
granted in many cases concurrent powers to a company supplying 
under the alternating-current transformer system and a com- 

any supplying under the low-pressure continuous system, 

hroughout the Orders the uniform date of August 31st, 1931. 
was fixed as the date at which the local authority could exercise 
the option of purchase, and in later Provisional Orders for areas 
within the County of London the same date has been preserved. 

There are now 15 local authorities and 13 companies operating 
under, Provisional Orders in the County of London, whilst 
throughout the United Kingdom the total number of 389 Pro- 
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sional Orders have been granted to companies,-of which 135 have 
been revoked, repealed, or transferred to local authorities, leaving 
in force 254, the number of undertakings in operation being 144. 

Heterence was next made to the deliberations ої the relect 
Committee on Electric and Cable Railways (Metropolis), 1892, 
the result of which was that the Committee recommended that 
powers should be granted to such underground (now known as 
tube) railways, and that such railways should not be forced 
to purchase the subsoil. 

In this connection is also mentioned the Joint Select Com- 
mittee on London Underground Railways, 1901, since which, 
with the exception of the North-East London Railway, and. 
the extension ot the City and South London Railway to Huston, 
no new lines have been sanctioned by Parliament. 

The issue of the Board of Trade regulations regarding elec- 
trolysis was led up to by the appointment of a Joint Com- 
mittee of the Houses of Lords and Commons in May, 1893. 
lu spite of these regulations, the gas companies have from 
time to time asked tor special protective clauses in various 
Bills, and notwithstanding the decision of Parliament to leave 
the responsibility in the hands of the Board ot "rade, certain 
Parliamentary Committees have been persuaded to insert such 
clauses, though the distinct intimation of Parliament that tne 
Board of Trade should be responsible for making regulations 
to prevent the granting of special protective clauses not specified 
by the Board of Trade. T 

The principal sections of the Electric Lighting (Clauses) Act, 
1899, having been set out, Mr. Hammond comes to the Electric 
Power Bill legislation, which was commenced by the promo- 
tion of a Bill in the session of 1898 by the General Power Dis- 
tributing Co., under which it was proposed ‘‘that the area of 
supply shall be the whole of the areas included in the radius 
of 26 miles trom the north-west corner of the Parish Church 
of Warsop, in the County of Nottingham," or, in other words, 
a district of about 2,000 square miles, embracing the towns of 
Shettield, Nottingham, Rotherham, Lincoln, Doncaster, Chester- 
field, Newark, Gainsborough, Derby, Mansfield, and East Ret- 
ford, also the areas of over one hundred local authorities, &c. 
In view of the radical departure from previous legislation, pro- 
posed by the Bill, a Select Committee was appointed to con- 
sider whether in principle such powers should be granted. 
This Committee, presided over by Lord Cross, reported generally 
in favour of the sanction of such undertakings, and it was ` 
hoped that the Board of Trade would, upon this report, settle 
a model Provisional Order or Bill for an electric power under- 
taking, but this was not done, nor has it been done up to the 
present time, each set of promoters being left to formulate 
their Bills on any terms that might appear to them to be 
desirable. 

With regard to tne particular Bill already referred to, viz.. 
that of the General Power Distributing Co., its consideration 
was deferred until the Electrical Energy (Generating Stations 
and Supply) Committee had issued its report. The Bill was 
thereupon allowed to proceed and passed a House of Lords 
Committee. though it was strongly opposed by the towns holding 
Provisional Orders within its area. It did not come up in the 
House of Commons for second reading until July 22nd, too late 
in the session for it to he proceeded with in Committee. There- 
ирсп the Chairman of Committees, Mr. J. W. Lowther, moved 
that the promoters should have leave to suspend any further 
preceedings thereunder in order to proceed with the same Pall, 
if they should think fit, in the next session of Parliament. 
This resolution was agreed to, but in the next session the Bill 
was allowed to drop. Since then, however, no less than 49 
Electric Power Bills have been passed. 

The Kitson clause, which regulates competition between elec- 
tric power companies and local authorities driving electricity 
works, as it appears in the South Wales Electrical Power Dis- 
tribution Act of 1901. was given in full, and the London power 
problem was then dealt with briefly. This controversy is of 
so recent a cnaracter as not to need recapitulation. Mr. Ham- 
mond concluded his address with the remark that the field in 
London is still open for a sound scheme. 


Theft of Electricity.—4n electrician, occupying a basement in 
Baker Street, W.. was fined five pounds and twenty guineas. 
costs, or six weeks’ imprisonment. at Marylebone Police Court, 
for fraudulently using the borough electricity. In September 
last а Detective-Sergeant Draper went to execute a search- 
warrant at the defendant's premises. and in consequence of what 
he saw he communicated with the Electricity Department, and, 
accompanied by two of the engineers, returned to the premises. 
The defendant was out when they arrived, but returned 
soon afterwards, and they went downstairs inio the workshop. 
The defendant immediately rushed forward and pulled out a 
cut-out in a corner of the shop, where a lot of wires were run. 
There was a flash and the hgehts went out. The ејесігіс*апѕ 
tested the lights, and discovered that the current supplying seven- 
teen lamps in the shop was not passing through the meter, and 
only three lamps in his living rooms were being metered. On 
examination of the live wire from the company’s main before it 
reached the meter, a puncture was found, where some connection 
had been inserted into the cable; a temporarv wire was also 
found coming from the bottom of the cut-out, and passing through 
a hole in the wall. 
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AN ELECTRICAL ENGINEER'S QUALIFICATIONS 


N his Address to the Newcastle Local Section of the Institu- 

tion of Electrical Engineers on November 18th, Mr. James 
Pigg (the chairman) discussed in a general way the education of 
an electrical engineer, and, set forth the qualities he should 
possess for the purpose in view. It would seem, he said, as if 
our teaching tended too much in one direction—that of the manu- 
facturer's designing office—and that it also had a tendency to 
make the student too precise in little things, to the exclusion 
of a better view of the actual relationship of his work to the 
end for which it is required. The importance of design and the 
necessity for accuracy was undoubted, but, just as much as the 
buyer is the objective of manufacture, use was the objective of 
design, and only in so far as precision brought an adequate 
return was it of service. Care in design had enabled the elec- 
trical engineer to produce machines of unrivalled efliciency ; and 
precision had given him methods, and the means of measure- 
ment beside which the data for measurement employed in other 
branches of engineering seem to him almost empirical. But these 
were means to an end, and the fact that they were but the tools 
by which the product was more highly finished should not be 
lost sight of. | 

For the purpose of his argument, Mr. Pigg divided electrical 
engineering into two branches, viz., manufacture and utilisation. 
When the manufacturer had produced something capable of being 
put to useful service the services of the ultilising engineer had 
to be sought. As a matter of fact he, also, was a designer of a 
somewhat different kind and with perhaps a wider experience, 
for he had to combine many functions. He must be something 
of a specialist in the construction of each piece of apparatus 
which went to make up his complete scheme, and must have a 
close knowledge of the latest practice, and the best results 
obtained with each, so that he could specify the results required. 
He must also be something of a commercial man, and know how 
to combine the technical results offered with their commercial 
values. He must be capable of rapidly weighing the pros and 
cons in connection with the schemes, and of exercising sound 
"judgment, since on the truth of his judgment everything depends. 
The engineer must also be, a good judge of men, and know in 
what way they may be most effectively used for his purpose. 

Another important item of the engineer's education which 
seemed hardly to obtain the attention its importance demands 
was the cultivation of language and the ordering of ideas. 
Literary style had an undoubtedly ‘great value, even in the 
engineer's work. It was much easier and more pleasant to read 
anything that had been carefully compiled than the same thing 
written in a slip.shod fashion. Yet another most important 
item of the engineer's education was that he must at the present 
time be a good deal of an accountant. No one could miss seeing 
what an important item this was in the electrical engineer's 
education. lt was the fate of electrical engineering to find the 
latest and most important fields of use already occupied, and in 
order to gain its footing it had necessarily to justify its use 
much more clearly than its rivals had to do at their inception. 
The advantages of steam over previous methods of obtaining 
power were so great that its engineering ећсіепсу became a mere 
bagatelle, and remained unrecognised until a comparatively 
recent period. Similarly, the advantages of gas over previous 
methods of lighting were so great that the efficiency of produc- 
tion, or the utilisation of by-products was neglected until quite 
recent times. The competition of electricity in both these fields 
had stimulated the clder methods to improvements, with the 
result that it was beccming more and more difficult to justify 
the newer methods, and the electrical engineer had necessarily 
to know something of the methods of arriving at tle costs of pro- 
duction and utilisation of any system he desired to supplant in 
order to prepare statistics to justify his proposals. It is not 
sufficient to prove that electrica) apparatus is sufficient or better 
for operating purposes for any special work. If the net cost 
was to be more the business man would not—-and rightly so— 
Took at it. From the fact that the field, as had been stated, 
was already occupied, the consumer was faced with other com- 
parisons. He had not only to compile comparative estimates of 
the costs of running in the two cases, but he had also to face 
the fact that he would nct спу have to spend a certain amount 
of canital on the new plant, upon which certain annual charges 
would have to be debited to the new system of working before 
an advantage can be shown, but he would also have to displace 
existing plant and disnose of it for. perhaps, a tithe of its book 
value, and on the difference between its realised and book 
values he might have to debit the new system with an annual 
charge. Under certain conditions such charges become prohibi- 
tive. But whatever the results of the electrical engineer's com- 
parative estimates may be, the engineer must take into account 
with them the tendency of the times and the probable develop- 
ment that was likely to take place within the period which the 
work for which he was estimating was likely to last. Tf practice 
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in that .particular branch of engineering was in a state of Пих. 
if the tendency of the time was such as to promise a change of 
practice within a comparatively short period, compared with 
the total period his work was likely to last, and if such develop- 
ments were likely to result in changes that would render his 
estimates out of date, however accurate they might be at the 
time when his work was contemplated, he must then judge 
whether it was not better to sacrifice a little at the first to reap 
a benefit later. Upon the truth of his judgment grave issues 
may hang in the future. They had in their neighbourhocd an 
example of foresight on the part of the engineer that was prob- 
ably unique. Consider the changes that had occurred in railway 
practice since the Newcastle High Level Bridge was erected ; 
and considering that notwithstanding these numerous changes 
that bridge had been sutticient for something like 60 wears. they 
had an instance of foresight of the most profitable kind to the 
proprietors. Many more instances of the same kind in progress 
to-day might be found. Who would be hardy enough to say 
that the prices for electrical energy now being charged by the 
small isolated electrical plants scattered about the country in 
much the same way as isolated steam plants used to be, and were 
now in some cases scattered about a large manufacturer's works, 
were typical of the prices that would be obtained from under- 
takings having a wider scope, as the result of better judgment on 
the part of the promoters, or were typical of the prices that 
would be obtainable in, say, another ten years. They also had 
instances ot this kind in the Newcastle area, and one looked with 
amazement at the apathy and something worse which was now 
preventing the first city in the kingdom from benefiting. from 
similar undertakings. 


THE PRODUCTION OF POWER FROM PEAT 


N his inaugural address to the Dublin Section of the Institu- 

tion of Electrical Engineers, on the 21st inst., the chairman, 
Mr. T. Tomlinson, dealt with the subject of peat as a fuel. 
He stated that successive failures in attempts to deal with peat 
on a commercial scale had so discredited it as a tue] that there 
was a danger that lrish engineers and capitalists would allow 
the exploitation of this great industry to pass into the hands 
of outsiders. He considered that the industry was perfectly 
feasible on sound commercial lines, and that it could be under- 
taken whenever capitalists would find the money to work it. It 
is estimated, he said, that 2.500 million tons of peat are easily 
accessible in Ireland. In one test a ton of dry peat yielded 
480 h.p. hours, in addition to 66 per cent. ot its contents of 
nitrogen as ammonium sulphate. An estimate of the cost showed 
that, under such conditions, peat and producer gas had a good 
prospect of proving a financial success. Not reckoning the value 
of the ammoniuni sulphate, the h.p.-hour cost less than O'O6d. 
In Italy, the other peat-producing country, it did noi appear 
that waste heat was utilised to dry the peat. probably owing to 
the climatic conditions, but in Ireland, ewing to the great damp- 
ness of climate, the peat was waterlogged to the extent of SO per 
cent. It was estimated that the value of the sulphate of am- 
monia per ton of dry peat covered the cost of vetting the peat 
and reducing it to such a state of dryness as would enable the 
rest of the drying process to be carried out in a producer. The 
amount of the sulphate of ammonia in a ton of peat. which is ob- 
tained by passing the gas through sulphuric acid. would be one 
ton of sulphate of ammonia for every 265 tons of dry peat. 
Sulphate of ammonia was worth £12 per ton. and the sulphuric 
nd was worth £1 10s., leaving the net value of £10 10s., or 
7s. 114. per ton of dry peat. 


Dry peat at 7s. 114. per ton, Mr. ‘Tomlinson con- 
tinued, 15 Sue to peat containing 40 per cent. of 
moisture at 55. per ton, so that if peat equal to ar- 


dried were obtained at a cost of 3s. per ton, the tuel would 
cost nothing. Although it was not possible in Ireland to get 
air-dried peat at Js. per ton, with manual labour and open.air 
drying, yet, Mr. Tomlinson contended, there is no reason that 
it should not be got and dried at this price if machine. getting 
and drving by waste heat were adopted. 


Milan Electricity Strike.—Milan is in the midst of another 
great strike. The whole of the city and suburban tramway sys- 
tem is at a standstill, and the most iniportant thoroughfares 
of the city are in darkness. This is the outcome of long stand- 
ing differences between the Edison Electric Light & Tramways 
Company and its employees. Eighteen months ago the men. 
anticipating the expiration at the end of the present year ot 
their contracts with the company, formulated demands for 
betterment, which would entail an expenditure of over £80.000 
annually. This demand was subsequently reduced to 260.000. 
and the company have offered the men an increase of 8 per 
cent., and also hold out hopes of a further 3 or 5 per cent. rise 
im wages during the next three vears if the employees wouid 
bind themselves to a new contract to accept the status quo until 
1916. The strike broke out on Friday last, and was the direct 
result of the men retusing to be thus fettered, and the company 
refused to discuss the matter. The company issued a circular 
declaring that all tramway employees who fail to return by the 
26th would be discharged, and this affects nearly 5.000 people. 


Nov. 98, 1907. 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


N our issue of September 12th (p. 425). we referred briefly 

to the new works for the manufacture of calcium carbide 
which are being erected and equipped at Thornhill, Yorkshire. 
A few more particulars with regard to the plant are given in 
last week's Times Engineering Supplement, "The factory is 
being built for the Imperial Automatic Light Co., Ltd., and it 
is hoped that work will be commenced in January 1908. The 
works as at present designed are capable of an annual output 
of from 2.200 to 2.500 tons of calcium carbide per annum, and. 
as already announced, the necessary electric power will 
be obtained from the Yorkshire Electric Power Co. The 
Imperial Automatic Light Co. claim that they can produce 
a 3.500 c.p. acetylene аге and maintain it for one hour at а 
cost of 44d. Their apparatus is said to be not only portable 
and clean, but absolutely safe in its automatic working. The 
cost of the plant for the 2,5CO c.p. is given as £12, and a larger 
plant, with five jets, each giving 2,500 c.p., costs £18 7s. 6d. 
The plant can also be used for welding by means of the oxv- 
acetvlene lamp. We certainly believe that the acetylene light 
can be absolutely safely worked given a good automatic plant. 
At Strathyre, in the Highlands of Scotland, the writer has seen 
a plant in the Temperance Hotel of this small village. The 
plant is manipulated entirely by the proprietor, who is abso- 
lutely blind. He is able by feeling to manipulate the whole appa- 
ratus and describe its working. No accident has ever happened, 
and absolutely no smell can be noticed when the hotel is lighted 
up. This particular plant was supplied by the Bon Accord Co., 
of Aberdeen. One has only to notice how badly the bulk of our 
railway stations are lighted to wish that the railway companies 
would employ acetylene as a source of illumination in those 
stations where electric current is not conveniently available; it 
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would probably cost very little more than the present gas and 
oil lamps. and in some cases it would be actually cheaper by a 
considerable amount. 

An electric furnace, mainly intended for the melting of glass, 
is described under the American Patent 865,016, 1907. The 
chief point about the furnace is the central electrode, the lower 
portion of which is spread out to form a foot. As the walls of 
the furnace form the other electrode they will keep fairly cool. 
The greater part of the central electrode, which, as illustrated in 
Fig. 1. is rod-shaped, will have more resistance than the foot: 
therefore the heating effect is concentrated in the central parts 
of the furnace. Graphite is fed into the furnace to make contact 
between the electrodes, consequently the furnace is of the resist- 
ance type, the central rod, however, carrying the bulk of the 
current, becomes white hot. 

The American Patent 861.280. 1907, by P. L. Héroult, de. 
scribes a new furnace for the electric smelting of iron ores. 
The lower part of the furnace consists of the carbon block A 
(Fig. 2), which constitutes one electrode. The other electrode 
€ is hung in such a manner that it may be raised or lowered 
at will. / is the tap-hole for the melted iron, and F for the 
molten slag. The charge consists of ore, charcoal. or coke and 
limestone. According to the patentee, several layers are pro- 
duced during the smelting operation. The lower layer (7 is iron, 
upon which is a laver of slag. and above this the partly smelted 
spongy mixture of the charge. The mixture is charged in at F. 
The furnace is a combination of an arc and resistance form. If 
one adds more limestone to the charge than is theoretically 
necessary, а cake forms upon the sides at Z, which decreases the 
diameter of the reducing and smelting zone. Consequently the 
current becomes concentrated. and it is necessary to raise the 
electrode ('; this causes a lengthening of the smelting area and 
the reduction becomes less. In this way a final melt containing 
excess of silicon is obtained. "Therefore by increasing or de- 
creasing the addition of limestone it is possible to obtain pig- 
iron containing more or less silicon. 

Rather more than 100 vears ago, copper used to be produced 
from the sulphide ores of Medziouka in Poland, Since then, 
however, the work has been given up. Quite recently a start has 
again been made. and the process is described in Elektro- 
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chemische Zeitschrift for November. The ore is first of all 
roasted with 5 per cent. of limestone. It is then treated with 
dilute sulphuric acid in a lead; tank, by which means an electro- 
[yte containing about 5 per cent. of copper and about 1 per cent. 
of acid is obtained. This solution is passed through a filter 
press into a lead tank of 980 litres capacity, and then elec- 


/ p pl 
Ua 72 T 
* ' КУЛЛ, 
у $1 | € . - I" 
= CO AA REA, 
x o-— ч x ur M^ sp "T 
= VAT Pa DRS DE CEDE ey 
B= x aS MASON Ga 


E 
= IR E xi 


і 1 os E 
A RE Dg e + 


Sd 


Y 
S 
3% 
» 
dox; Бы 


S 
NN 
CN 
Ss 
©; - 
- 
Ро 
Se 


\ | 
Qe 
2722 


ES 


N 
INN 
x 
* 

e oA 
€ 
Q 
PS 


Be 


D:a 
% 
©; 


S 
ay, 
“a 

е 
х= о 


Un 


trolysed. А current of 1,000 amperes at 2:5 volts pressure 1s 
employed, and insoluble lead anodes used. The current density 
is about one ampere per sq. dm., and about 1 grm. of copper 
is deposited per ampere hour. Therefore to obtain one kilogram 
of copper about 3j-h.p. hours are required. The bulk of the 
copper is deposited out from the solution in about 35 hours. 
After the electrolysis, the electrolyte is employed for leaching 
out a fresh quantity of ore. The cathodes are renewed every 
month, and the finished plates are melted down. 

It is often noticed that nickel.plated goods, when kept for 
some time in a moist atmosphere, show signs of rusting. the rust 
forming in patches and causing the nickel to peel off. D. F. 
Calhane and А. L. Gammage have been examining nickel-plating 
baths in order to find out the reason for this objectionable char- 
acteristic (Journal of the American Chemical Society, 29, 1268). 
They find the cause to be in commercial nickel anodes, which 
always contain certain quantities of iron and a portion of the 
iron is always deposited along with the nickel, so that most 
nickel deposits consist of a nickel alloy with small quantities of 
iron. They further find that if the cathodes are rotated the 
amount of iron deposited becomes less. The greater the rota- 
tion the less the quantity of iron deposited. 

In the German Patent 189,876, E. Harbech claims that brass, 
German silver, bronze, and Britannia metal are not dissolved 
when made anodes in sulphuric acide of 509 Beaumé. On the 
other hand, silver or nickel are dissolved; consequently such a 
solution can be used to desilverise or denickelise the above 
articles which have been plated with these metals. The addi- 
tion of a soluble chloride to this bath also causes solution of 
gold, but has practically no effect upon the alloys already 
mentioned. 
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British and American 


The Electric Are between Metals.— In the November number: 
of the American Journal of Science, W. G. Cady and H. D. 
Arnold describe their researches at length. The researches began 
in an examination into the known fact that the iron arc at 
a certain critical value of current undergoes an abrupt change 
somewhat similar to the well-known ''hissing point ” of the 
carbon arc. The first experiments were made on the iron arc 
in air, which is, probably, in reality an arc between terminals. 
of magnetic is of iron. The usual characteristic curves 


. between arc current and P.D. between electrodes were obtained 


so long as the current was below one ampere, but if raised 
to a не over опе ampere, a very small decrease in the 
external resistance causes an abrupt tall in the potential drop 
(about 12 volts), and a slight increase of current; at the same: 
time, a distinct hissing sound is heard, and the arc increases 
in brightness. The power expended at the beginning of this 
second stage is always less than that at the end of the first 
stage. on account of the great drop in voltage. The arc was. 
next tested in nitrogen. It was then found that if any oxide 
remained on the electrodes, the two stages could be obtained in 
nitrogen: but if the electrodes were clean iron, only the second 
stage could be easily maintained. If the current was reduced 
graduallv, the first stage appeared to be iust entered upon as 
the arc flickered out. This last fact is enough to show that 
an oxvgen atmosphere is not the necessary condition for the 
transition of the arc from the first stage to the second. The 
authors therefore pursued their inquiry into the cause of the 
transition from one stage to the other by measurements of the 
loss of mass from the electrodes, bv spectrum observations, and! 
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by estimations of the temperature of the anode; and they con- 
clude that the first stage of the arc between iron electrodes 
is characterised by the absence of evaporation from the positive 
terminal, Attempts were made to identify the two stages tor arcs 
between several ditterent metals in air. Only in the cases of 
copper and iron could the two stages be maintained steadily. 
The diminution in P.D. between the arc electrodes in passing 
through the critical point from the first stage to the second 
stage is attributed partly to a decrease in the thermal E. M.F. of 
the anode, and partly to increased conductivity of the arc 
vapour. The authors, besides the work just described, have ex- 
amined, by Lecher's method, into the question of the continuity 
of the arc between metals in air, and also into the oscillations 
of the supply current that accompany the passage of the arc 
from the first stage to the second. A general agreement with 
Lecher's results" for large currents was found, namely, that 
the arc current is interinitted or subject to violent irregular 
fluctuations; but, on the other hand, the iron arc was found 
to become continuous in the first stage. 

Melting Points of Iron Group Elements.—A novel electrical 
method of determining melting points is given by G. K. 
Burgess in the Washington Bulletin of the Bureau of Standards. 
А strip of pure platinum about 6 cm. long, 4 mm. wide, and 
0:02 mm. thick, is stretched inside a blackened brass cvlinder, 
and is heated electrically to any desired temperature, of which 
delicate control is obtained by a finelv шы rheostat. 
The brass cylinder has a mica window, through which the 
platinum is observed by a Holborn-Rurlbaum optical pyrometer. 
To take an observation of a melting point, a minute quantity 
of a metal or its oxide, usually about 0:001 mg. in the form of 
powder, is placed at the middle of the strip, the window screwed 
down, and the cylinder closed and filled with pure hydrogen. 
One observer watches the metallic speck or dust through the 
microscope, and gradually increases the current til] the melting 
noint is reached, while another observer reads the temperature 
with the optical pyrometer. The pyrometer was calibrated bv 
sighting upon an improved form of the electrically heated black 
body due to Lummer and Kurlbaum, the temperature of which 
was given by the electromotive forces of two platinum: plati- 
num-rhodium thermoelements as measured on a potentiometer. 
The temperature scale of the thermoelements was obtained: by 
assuming the melting points: zinc, 419°; antimony, 630559; 
copper, 1,084°; platinum, 1,753°, all Centigrade. Corrections 
were introduced for absorption and reflection by the mica, and 
for the selective emission of platinum for the light used. The 
author's result for electrolytic iron was 1,5079 C.; for “reduced ” 
iron powder, 14999 C. These results are about 50° lower than 
the melting point as given by former observers. (Cobalt from 
three sources showed a mean melting point, 1,4649 C. Two 
samples of nickel gave 1.4359 C. "The mean result for man- 
ganese is 1,2079 C., and for chromium, 1,4899? C. The author 
states that good observations of melting point can be made 
by putting pure oxide of the metal on the platinum strip, and 
reducing in situ by hydrogen. Again. so long as the particles 
of metal are extremely small, considerable variations in the 
size of particles are allowable without diminishing the accuracy 
of the method. 


Continental 


Effect of Radium Rays on Jewels.—The Comptes Rendus for 
November llth contains two further Papers on the effect of 
radium rays on quartz, fluorspar, and the various forms of 
native alumina. One is by Berthelot, who found that it is 
impossible to impart a colour to colourless quartz and to white 
fluorspar unless it contains traces of manganese. <A specimen of 
white cleavable fluorspar showed no colouring in twelve months. 
A violet amethyst quartz, on the other hand, could be made 
colourless by heating, owing probably to the reduction of man- 
ganese peroxide, and the colour was restored by exposure to 
radium rays, which re-oxidised the manganese. Traces of the 
latter were revealed by chemical analysis. A remarkable obser- 
vation was that if colourless fluorspar is left for some time in 
a solution of manganese acetate, and then exposed to radium 
rays, the interior of the crystal gradual!y becomes rose-coloured. 
This is all the more curious, as a saturated solution of the 
acetate or chloride of manganese is not affected by radium rays. 
Berthelot thinks that the manganese is peroxidised by radium 
rays absorbed in the interior of the crystal, and then diffuses 
through it. Another case observed was that of a green Tyrolese 
emerald. which lost colour on heating. In this case the colouring 
was probably due to carbides of hydrogen, which were destroyed 
by heating, and not restored by radium rays. The second 
Paper 15 a second communication. from F. Bordas, who 
has improved his surrounding crystals with 
radium and turning them from time to time so as to 
ensure uniformity of colouring. In this manner, he got 
beautiful colourings in a few days, the strength of the radium 
used being 1.800.000. Beads of colourless alumina were thus 
coloured pink or sherry colour. An important fact elicited by 
the author is that this action goes on undisturbed even at a 
temperature of -- 200° С. We know that at that temperature 
all known chemical actions are very sluggish, and so this ob- 
servation would tend to make Berthelot’s hypothesis of a 
chemical action imurobable. To this it may. of course. be ob- 
jected that this action of radium, being unusually effective at 
ordinary temperatures, may be altogether independent of tem- 
perature, 
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Radium and Röntgen Ruys and Vegetation.—Having stan- 
dardised the intensity of a Hóntgen-ray beam by comparing its 
action on a barium platinocyanide screen with that of a standard 
radium preparation, H. Guilleminot has quantitatively tested 
its action upon flower seeds of various kinds, such as wall- 
flowers. The seeds were exposed before sowing to radium rays 
or Róntgen rays and were then sown under the same conditions 
as unexposed seeds. ‘The quantity of radiation used on each 
seed varied from 10 to 20,000 of the author's units. The general 
result was a retardation of development, amounting to inhibition 
in the case of the more prolonged exposures, but when only some 
400 units of radium radiation or 6,000 of Rontgen radiation 
were applied, many of the seeds remained quite unafiected, and 
even showed a slight acceleration of growth. <A distinct re- 
tardation sets in with 3,000 units of radium or 15.000 of Röntgen 
radiation. The certainly fatal dose of ‘radium radiation is 10.4^АЈ 
units, whereas 20,000 units of Rontgen radiation allow some seeds to 
come to a slow and painful maturity. The author, who gives 
his results in detail in the Comptes Hendus fcr November 11th, 
is now testing the effects of intermittent exposure. 

Anomalous Dispersion of Crystals.—The effect of temperature 
on the avsorption bands of certain crystals, such as tysonite, 
discovered by J. Becquerel, leads to some interesting theoretical 
deductions concerning the mechanism of radiation and the theory 
of matter generally. The same author develops these in the 
Comptes Rendus for November 11th. The width of the absorp- 
tion bands of tysonite varies as the square root of the absolute 
temperature. This effect must be carefully distinguished from 
refraction or dispersion in the same crystal, which shows no 
effect of temperature. The well-marked increase in the number 
of absorption bands at the temperature of liquid air is not 
solely attributable to their sharpening іп the cold, but also to a 
real increase of the absorption. The author makes some bold 
computations with regard to the total charges and masses con. 
cerned in the process of absorption. In every cubic cm. of 
tysonite, the charges of the vibratory electrons concerned in 
absorption amount to 328x10-* electrostatic units at 259 C.. 
and 707x10-* units at — 188°. The corresponding masses are 
132x10-" gr. and 285x10-P gr. respectively. This means 
that at any given instant not more than one molecule in a 
thousand million is absorbing transmitted light. 


CATALOGUES AND PAMPHLETS RECEIVED 


FORS ACCUMULATORS.—The Warner Eng‘neering Co. 
have issued a catalogue of their accumulators, for ignition, car- 
riage lighting, telephones, portable lamps, &c. ‘Lhe patterns 
dealt with are seven, and range from 2-volt to 6-volt, and 
weigh from 4 lb. to 24 lb. The accumulators can be had in 
wooden, celluioid, or metal «ases. Their portable hand-lamp 
consists of an 8-volt battery, and high efficiency osram lamp, 
with 8 c.p. for 20 hours. 

"CHLORIDE" ACCUMULATORS.—-A new 1:айе from 
the Chloride Electrical Storage Co. describes the construction 
of these well-known batteries, which are standardised in size: 
from 7 to 10,000 ampere hours. The main features of the pre- 
sent form of these batteries, which embody a number of im- 
provements since their original introduction in 1888, are the use 
of built-up positive plates, in which the active material con- 
sists of pure lead tape, coiled up into rosettes and expanded 
into holes in the grid. The negative plate is made in two 
halves melted together after the insertion of the active material, 
which is contained in a series of small cages. In all except the 
smallest sizes, a patent wood separator is used. 

PYROMETERS.—A_ recently-issued catalogue from Messrs. 
Siemens Brothers & Co., Ltd. (Electrical Appliances Dept.), con- 
tains particulars of a number of designs of thermo-electric 
pyrometers. For use with the highest temperatures, platinum : 
platinum-rhodium thermo couples are recommended, bui up to 
1,000? C. a platinum iridium alloy may, for most practical pur- 
poses, replace the more expensive platinum-rhodium. For more 
moderate temperatures, silver and constantan are used, and for 
very low temperatures, covper- constantan. These «couples аге 
mounted in a number of different types of protecting tube ac- 
cording to the purpose for which they are to be used. The 
indicators take the form of permanent magnet, moving coil milli- 
voltmeters. A recording pattern is listed as well, those with 
direct reading indicating pointers. For extreme accuracy, the 
potentiometer method of Lindeck is vsed. 

METERS.—Messrs. Siemens Brothers’ Dynamo Works, Ltd.. 
have sent us some new leatlets describing their latest types of 
watt-hour meters. The alternating current watt-hour meter is 
of the induction type, and is made in two types, one of 
which is approved by the Board of Trade, for which specially 
good guarantees are given, while the other is a cheaper type. 
made only Ёт currents up to 25 amperes. The first of these 
patterns is fitted with a vibrating footstep, bearing which con- 
siderably reduces the friction. Two types of motor tyre watt- 
hour meters are also listed, which, although specia ly de:izaed 
for continuous-current working, can also be used on alternating 
current circuits without further cal:brafion. Another kantet 
deals with continuous current ampere-hour meters. These meters 
have two al:m'nium discs, between which the former w^und 
armature coils are fixed. . This ccmplete armature with brake 
discs revolves between the poles of two horseshoe magnets — A 
the above types are fitted with cylometer type dia's, reading 
directly in D. T. units. | 
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(This, Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Nov. 2lst 


A full list of these’ was published in our last issue. The following 
are abstracts of the more important specifications. 


TNarnes in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


24,950, F. Branxsee, G. McMvrLEN, & Е. MosEy. A gravity- 
fed arc-lamp, in which the feed of the carbon is regulated 
automatically by open-ended copper or other suitable blocks, 
which are provided with retention edges. These allow the 
carbons to feed by reason of the heat action which causes their 
end portion to a distance slightly above their edges to be eaten 
away. A magnetic ring for drawing the arc downwards, and 
away from the feed blocks and upper portions of the lamp, 15 
provided. Two or more carbons can be emploved, and the lamp 
15 suitable for either alternating or direct current. The carbons 
converge downwards to a common centre to a point within a 
fine clay detector. On a circuit being formed one carbon 
swings apart from its fellow, so striking an arc, by means of 
an electro-magnetic device, which controls a swing arm carry- 
ing the carbon. Sir claims, three figures. 

24,556, THe British THomson-Houston Co. (General Electric 

Co. of New York), relates to electric current-converting dynamo 
electric machines, for the conversion of direct into alternating 
-current, of variable voltage. It has been the custom when 
doing this to employ a direct current motor, coupled to an 
alternating current generator, and with such an arrangement 
-each machine has had to have a capacity equal to the entire 
energy converted. In this invention, it is possible to emplo 
two machines, each of a capacity of only one-half of the maxi- 
mum amount of energy to be converted, by employing an 
inverted rotary converter and an alternating-current generator 
mechanically coupled to it, and connected in series, with the 
alternating current side of the converter. айп 
current generator then acts as the booster, and by varying its 
field strength and reversing its field, the alternatmg voltage 
delivered by the set to the alternating currenf circuit may be 
varied from zero to maximum value. When the two machines 
are delivering the maximum energy to the alternating circuit, 
the same current passes through both machines, and each sup- 
plies half the voltage, and the load is divided between the 
"two machines, and each may be of a capacity equal to one-half 
‘the maximum energy to be converted. By controlling the field 
strength of the rotary converter the speed of the set, and there- 
‘fore the frequency of the alternating current, may be controlled. 
.Four claims, one figure. 


i 

Ё <. 1907 Patents | m 
1 14.797, Verirys, Lrp., & А. E. Gorr, relates to boxed electric 
‘switches, fuses, &c., wherein the contacts and couplers of a 
iswitch or fuse are carried проп a porcelain or other insulating 
‘base, which is detachably secured within the interior of the 
box, while the openings through the metal box for the leads 
or wires are lined with porcelain. The invention comprises 
‘improvements to such boxed switches or fuses, and for the 
leads to be more easily, and inexpensively, insulated, by means 
iof bosses which are part of a one-piece insulating bed, and 
‘which bosses pass through the holes of the leads, the bosses 
'thus forming the insulators for the leads. One claim, two 
ifigures. 


| _ Specifications Published To-day 


1 

The following Patent Specifications will be published to-day, and will 

;. Бе оп sale at the Patent Office Sales Branch, 25 Southampton 

| _ Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 

'. fext issue. 


н 1906 Patents 


292,647, Bowie & Puers. Safety portable manual electric 

| generator for lighting miners' safety lamps. 

:25,202, British THomsox-Houston Co. (General Electric Co.). 

: Electric controllers or switches. 

25,203, British THomson-Hovuston Co. & Ѕроквокс. Electric 
motor contro] systems. 

25,429, KeLLY. Combined terminal and switch for attaching to 

i sparking-plugs of internal-combustion engines. 

125,521, Cousen. Inverted incandescent lamps. 

95.569, Finstcan. Electric block signals. T 

95,845, HARDEN & AMALGALINE, тр. Sleeves for covering joints 

t of lead-covered cables. 

25.865. Barris "l'HoMsoN-HovsTON Co. (General Electric Co.). 

t Current-collecting devices for electrically-propelled 

i ! vehicles. B | | 

T 26,211, Cowrer-Coies. — Electrolitic production of metallic sheets 

PC tubes, wire strip, or the like. 


{ 
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For PARLIAMENTARY NOTICES, 


The alternating- : 


. 24,010, WOoLHAUPTER. 


26,212, CowrER-CoLEs. Anodes for electrode-position. 

26,664, HabpriELD. Manufacture of magnetic material. 
26,665. HADFIELD. Manufacture of magnetic material. 
29,125, NEuMER. Electrical apparatus for lighting gas. 


1907 Patents 


244, Sayers. Electrical automatic signalling-systems for rail- 
ways. 


727, British Тномѕох.Носѕтох Co. (General Electric Co.). 


Leads for improving commutation in dynamo-electric 
machines. | 

1,334, Morris & Ister. Electrical switches. 

4,47їв, Kersuaw & Crirr. Signalling apparatus for branch 
roads on railways. | | 

4,585, Brookes (Foote, Wolfe, & Young). Apparatus for auto- 
matically opening and closing electric circuits. 

5,332, DuNwoopv. Wireless telegraph or signalling systems. 

5,576, British THomson-Hovuston Co. (General Electric Co.). 
Apparatus for treating electric conductors, especially 
applicable in the manufacture of filaments for incan- 
descent electric lamps. 

6,498, Jerrery & Jerrery. Electric sparking devices. 


+ 


6,605, TouRTEL. Coin-freed electricity meters. 
6,675, FiscHER. Electric bells. 

9,921, Howe. Electric heaters. 

11,262, NonTHRUF. Electrical measuring instruments, 


12,761, JANKELOWITZ. 
13,837, ALLGEMEINE 

apparatus. 
15,648, Вкохскех. Regulating starter for single-phase and poly- 
phase induction motors. : 
25,551, Gres, SIEMENS & Co. Electric search lights. 


Telephone transmitters and receivers. 
ELEKTRICITÄTS Ges. Electric signalling 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


22.467, Рїхот. Transformers for electric current. з 
24,025, CLYMER & Моорнооѕе. Electro-medical apparatus. 
24,517, HERnENSCHMIDT. Processes of melting in electric fur- 


naces and their application to the extraction of easily 
volatisable metals. 


24,671, SIEMENS-SCHUCKERTWERKE Ges. 
tricity meters for 
tion. e 
24,751, SIEMENS-SCHUCKERTWERKE 
dvnamo-electric machinery. 
24,769, WorHavPTER. Insulated rail joints, 
Insulated rail Joints, 


Arrangements on elec- 
determining the maximum consump- 
СЕЗ. 


Commutators for 


¢ , 

| Expiring Patent ' 

The following patents expire during the current week after a 
life of fourtcen years :— 

22.865, November 28th, 1893. Lake. Тһе regulation of 
dynamo electric machines and other electrical apparatus. It 
relates to the compound-wound class of dynamos and motors, 
which have a portion of their field magnetism furnished by a 
shunt across the mains, or by a separate exciter at a fairly 
constant potential, while the remaining portion of the field 
magnetism is due to the main current passing through a second 
set of field coils known as the series coils, and a second adjust- 
able resistance !n shunt around a section of the coil, and ‘means 
are adopted to vary the resistances simultaneously and in- 
verselv, so that the resistance between the brush and the line 
is maintained constant, though the total current passing through 
the coil remains constant. Sixteen claims, three figures. 

22.085, December 1st, 1893. H. Aron. Apparatus for recor.l- 
ing electric cvrrents by registering the deviations of clockwork. 
A device for preventing false records caused by the undue devia- 
tions in the normal speed of the clocks, the device consisting 
of a commutator, which at determined intervals changes the 
direction of the current in one-half of the measuring system, in 
combination with a mechanical reversing mechanism, which 
simultaneously with the commutation reverses the direction of 
the motion of the recording gear. Five claims, five figures. 

25,509, December 4th, 1895, Hutin & LrBLANC, relates to 
ппргоуетепёѕ in continuous-current dynamos for either generat- 
ing or receiving electrical energy, and is to prevent currents in 
the field magnets or inductors of the dynamos by a more 
economical method than making the inductor of laminated 
plates, by using deadening circuits of non-magnetic metal discs 
or rings, having only a low resistance to the passage of the 
current on either side of the polar extensions of the field 
magnets, and connected together by transverse rods of the same 
nctal. ‘Three claims, four figures. 
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Arc Lamps 
Special Feature—NOQ SHUNT COILS. 


The length of Arc in any two lamps in series is always 
kept the same, so that one lamp will never be found 
to burn duller than the other one in series with it. 


The external appearance is good and neat, and the lamps 
are absolutely to be relied upon for steady burning and 
brilliancy, without any pumping or flaring, which is the 
case in most lamps, especially when first switched on. 


Length only 24 in., including 
necessary line resistance, which 
is self-contained in the lamp case. 


The General Electric Co., Ltd., 


Head Office: ТЇ QUEEN VICTORIA ST., Е.С. 


oc Wilk Gate Branches: BIRMINGHAM, MANCHESTER, NEWCASTLE, 
GLASGOW, DUBLIN, BELFAST, CARDIFF, &c., 8e. 


SILVERTOWN | 


x 


DYNAMOS, 

MOTORS, CABLES, WIRES, 
INSTRUMENTS, BATTERIES, CARBONS, 
INDIA RUBBER GOODS or att DESCRIPTIONS, 
GUTTA PERCHA, 

EBONITE. 


x 


CATALOGUE CORNER 


Most Recent lassue:— 


E 1204 
“Witton” Carbons 


The only Carbons 
made in England. 


The India Rubber, Gutta Percha, 
and Telegraph Works Co., Ltd. 


Head Offices : Works: 
106, Cannon Street, London, E.C. Silvertown, London, E. 


Nov. 28, 1907. 
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ELECTRICAL BILLS IN. THE. COMING PARLIAMENTARY SESSION 


E give below particulars of some further Bills which 
will come before Parliament next session. | 

A second electric power scheme for London is contained in 
the notice of the London & District Electricity Supply Co., which 
proposes the incorporation of a company with that name for the 
purpose of the generation and distribution of electrical energy 
in the following area :—(a) The Administrative County of Lon- 
«lon; (b) in the county of Essex: the County Borough of West 
Ham, the Borough of East Ham, the Urban Districts ot Bark- 
ing Town, Chingford, Grays, Thurrock, Ilford, Leyton, Rom- 
ford, Waltham Holy Cross, Walthamstow, Wanstead, and Wood- 
ford; and so much of the rural district of Romtord as is com- 
prised in the parishes of Dagenham, Havering-atte-Bower, Horn- 
church, Noak Hill, Rainham, and Wennington; ond so much 
of the rural district of Orsett as is comprised in the parishes 
of Aveley, Chadwell St. Mary, Little Thurrock, Stifford, West 
Thurrock, and West Tilbury. (c) In the County of Kent, 
namely: the Boroughs of Beckenham, Bexley, Chislehurst, 
Darttord, Erith, Foots Cray. Northfleet, and Penge; so much 
of the rural district of Bromley as is comprised in the parish 
of Mottingham; and so much of the rural district of Darttord 
as is comprised in the parishes of Crayford, Darenth, South- 
fleet, Stone, Swanscombe, and Wilmington. (d) In the County 
of Surrey: the County Borough of Croydon, the Boroughs of 
Kingston-on-Thames, Richmond, and Wimbledon; the urban 
districts of Barnes, Ham, and the Maldens and Coombe; and 
so much of the rural district of Croydon as is comprised in the 
parishes of Merton and Mitcham. (e) In the County ot Mid- 
dlesex : the Boroughs of Ealing and Hornsey; and the urban 
districts of Acton, Brentford, Chiswick, Edmonton, Enfield, 
Finchley, Friern Barnet, Hendon, Southgate, Tottenham, Wil- 
lesden, and Wood Green. The general powers of the company 
are similar to those proposed by the Electric Lighting Companies 
of London, of which we gave particulars last week. Provision 
is made for agreements with other authorities within or without 
the area for the supply of electrical energy. The company is to 
be exempt from the restrictions imposed by Secticn 13 of the 
Electric Lighting Act, 1882, and Section 12 of the schedule to 
the Electric Lighting Clauses Act. 1899, with respect to the 
breaking up of railways or tramways, and the provision of these 
Acts with regard to overhead wires, the London Overhead Wires 
Act, 1891, and also from the provision of the Electric Lighting 
Act, 1888, with respect to the purchase of the undertaking by 
local authorities. The company also propose to pay interest out 
‘of canital during constriction. 

The South Wales Electrical Power Distribution Co., Ltd.. 
will apply for Parliamentary sanction to working agreements 
with the Treforest Electrical Consumers Co., Ltd., and the 
transfer to the Neath Rural District. Council and the Bridgend 
Urban District Council of the Neath and Bridgend generating 
stations respectively. The notice further seeks the repeal of 
the Carmarthenshire Electric Power Act, 1903; to annul, vary, 
or render inapplicable certain agreements as to the supply of elec- 
trical energy made between the company and the Rhondda, 
Mountain Ash, Caerphilly, Abercorn, and Briton Ferry Urban 
District Councils and the Neath Corporation; provision for the 
anpointment of a representative of the debenture stockholders; 
the issue to certain creditors of preference shares in satisfaction of 
their claims; to reduce the amount of the authorised capital 
and other provisions with regard to the capital of the company: 
to amend and extend the powers of sale of the company to all 
‘or any of its property; and to repeal, alter, or amend or re- 
enact, with or without amendments, the South Wales Power 
Acts of 1900, 1902, 1905, and 1906, the Neath Electric Lighting 
Order, 1901, and the Bridgend Electric Lighting Order, 1893. 

The Finchley Urban District Council seek powers to extend 
the electric lighting area to include portions of the urban dis- 
trict of Friern Barnet, to supply clectric fittings and motors, and 
among other things to supply electric power in bulk to any 
local authority, company, or persons authorised to supply elec- 
Fd in any adjoining area, or for the purpose of tramways, 

c. 

The Westminster Electric Supply Corporation, the Kensington 
and Knightsbridge Electric Lighting Company. the Notting 
Hill Electric Lighting Company, St. James and Pall Mall Elec- 
tric Lighting Company, and the Central Electric Supply Com- 
pany seek provisions with regard to mutual supply of electricity. 

Among the notices concerning tramways and railways are the 
1ollowing :— 

The London County Council seek authority to construct 
additional tramways in the districts mentioned in the report of 
the Highways Committee, already published in full, with the 
excention of the line to the Crystal Palace, which, as announced, 
has been abandoned. Provision is made that notwithstanding 
Section 25 of the London County Council Tramways (Electrical 
Power) Act, 1900. all or some of the tramways may be worked 
uneon the overhead trolley system. A large number of street 
widenings and acquisition of land are also included. Powers 
are also taken to make agreements with the Metronolitan Elec. 
tric Tramways, Ltd., for the use of a certain small portion of 


tramways in Stamford Hill for the purpose of providing access 
to the Council's car-shed. | nan 

The Erith Corporation wish to repeal the provisoes to ‘ection 
22 of the Erith Tramways and Improvements Act, 1903, and 
to empower the Council to construct certain tramways authorised 
by that Act without the consent of the London County Council 
and the Woolwich Borough Council. Running powers over the 
tramways of the Bexley Council and the London County Council, 
together with authority to use electrical energy outside the dis- 
trict are also proposed. 

The Bolton Corporation for the revival of powers and an 
extension of time for the construction of tramways authorised 
in 1897. 

Hull Corporation propose the construction of additional tram- 
ways. 

The Great Northern, Piccadilly, & Brompton Railway Co. give 
notice of their intention to apply for the repeal of sub-section 2 
of Section 62 of the Brompton and Piccadilly Circus Railway 
Act of 1902, and for the cancellation of the agreement of Janu- 
ary 13th, 1903, and December 10th, 1906, providing for the 
leasing of the undertaking to the Underground Electric Railways 
Co. of London; to cancel, alter, or vary the agreement of Janu- 
ary 13th, 1905, between the Underground Co., Messrs. Speyer 
Bros., and the Great Northern, Piccadilly & Brompton Railway 
Co. with regard to the profits on the ordinary shares; to autho- 
rise agreements between the company and the Metropolitan Dis- 
trict Railway Co., and to alter, amend, and extend certain 
provisions of the Acts relating to the company’s undertaking. 

The Nottinghamshire and Derbyshire Tramways Co. seek an 
extension of time for the completion of the tramways and works 
authorised by their Acts of 1905 and 1906. 

The Morecambe Corporation seek to acquire, either by compul- 
sion or agreement, so much of the undertaking of the Morecambe 
Tramways Co. as is situate within the borough, the company 
being authorised to sell under Section 43 of the Tiamways Act, 
1870, or upon such other terms as may be agreed upon. The 
notice includes powers to construct some new lines, and the 
reconstruction of the whole of the svstem for electric traction. 

Having transferred certain portions of their undertaking 
authorised in 1906, to the Urban District. Council of Hazel 
Grove and Bramhall, the Macclesfield and District Tramways 
Co. seek to abandon the remainder of the authorised under- 
taking ; also the extension of the amendment of Section 98 of the 
Act of 1906, and the agreement contained in the second schedule 
thereto, relating to the transfer of the Macclesfield Electric 
Lighting Order, 1901, to the company. 

Highgate Hill Tramways Co. seek a general rearrangement 
of their cable tramway undertaking, including the adoption of 
electric traction, the alterations of the gauge from 3 ft. 6 in. to 
4 ft. 8) in., the postponement of the date at which the London 
County Council and the Hornsey Corporation can purchase the 
undertaking, authorisation of running powers over other tram- 
way systems, and of agreements with either or both the London 
County Council and the Middlesex County Council for the pur- 
chase of the company. 

An extension of time for the construction of tramways autho- 
rised in 1899, 1902, and 19C4 is sought by the Wolverhampton 
Corporation. 

The North-East London Railway Co. wish to extend the time 
limited by Section 75 of the North-East London Railway Act, 
1905, and Section 6 of the North-East London Railway Act, 
1907. within which a portion of the capital of the company shall 
be subscribed. 

Liverpool Corporation propose the construction of tramways 
within the city, and also in the Litherland district. The Leeds 
Corporation propose tramways in the urban districts of Hors- 
forth, Rawdon, Yeadon, and Guiseley, and to take a transfer 
of tramways authorised to the Pudsey Corporation by Provi- 
sional Order in 1905, and to extend the time for the construction 
of these tramways. 

Blackburn Corporation propose new tramways and incidental 
works, and also seek powers with regard to stand-by supply. 

The Metropolitan District Railway Co. seek leave to create 
and issue debenture stock or debentures, also for the extension 
of time during which interest may be paid out of capital; and 
the abandonment of the Earl’s Court-Mansion House deep level 
railway authorised in 1897. (A full statement of the position of 
the District Railway Co. appears in our “City Notes” column.) 

Doncaster Corporation seek to extend their tramway under- 
taking. as also does the Rochdale Corporation. 

Included in omnibus Bills, the Burnley Corporation propose 
additional tramways and the extension of the electric supply 
area, and the Keighley Corporation seek powers to make further 
provision regarding their electricity undertaking. including the 
letting on hire of fittings and motors, and the supply of elec- 
tricity in bulk outside their area. 

Additional notices of application to the Board for Provisional 
Orders under the Electric Lighting Acts, 1882 and 1888, have 
been given as follows :—' The Thornhill Council, for the urban 
district of Thornhill; Oulton Broad Council, for the urban dis- 
trict of Oulton Broad (the Lowestoft Corporation also give notice 
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by кое of an application for the addition of the Oulton , 


Broad district to their existing area of supply); the Llandaff 
and Dinas Powis Rural District Council for the alteration and 
amendment oí the Llandaff and Dinas Powis Electric Lighting 
Order, 1901, extension of time for laying of mains in the com- 
pulsory area, &c.; Swansea Corporation for the supply of elec- 
trical energy in the parish of Llansamlet; Fleetwood Urban 
District Council for the supply of electrical energy within their 
district, the revocation of ihi Fleetwood Electric Lighting Order, 
1900, and the annulment of the deed of transfer between the 
Urban District Council and the Fleetwood and District Electric 
Light and Power Syndicate; Tewkesbury Corporation for an 
amendment of the Tewkesbury Electric Lighting Order, 1905. 
by extending the periods for the laying of mains in the compul- 
sory area, and for provision with respect to the transfer ot 
powers; Halesowen Urban District Council, Mr. G. Balfour for 
the supply of electrical energy within the urban district of 
Halesowen. 


—— 


CORRESPONDENCE 


A DIRECTIVE SYSTEM OF WIRELESS 
TELEGRAPHY. 


To the Editor of ELECTRICAL ENGINEERING. 


Sir,—In your very interesting editorial dealing with 
the above article in your issue of the 14th inst., there 
are two statements which appear to me to be liable 
to give rise to some misunderstanding. 

First, you refer to the system as being a ‘‘ develop- 
ment of the Artom method.’’ In fairness to the in- 
ventors, I think it only right to point out that the only 
connection with the Artom ‘‘ system’’ has been an 
occasional, not a scientific, one, the Artom patents 
having been acquired by the syndicate now controlling 
the Bellini and Tosi patents before it was found out 
that the former were worthless (since the '' polarised ”’ 
transmission did not exist). 

The second point is that you refer to the probable 
emission ''of some circularly polarised radiation from 
the inclined antenne.’’ Perhaps it was not made suffi- 
ciently elear in the original article that the aérial system 
of a nearly closed circuit can be of any shape whatever 
(circle, rectangle, &c.). The resemblance to Artom’s 
inclined antenne is thus simply a chance one, in that 
the simplest form of support is a single mast, with 
which the triangular shape is the simplest form of 
circuit. 

Further, it is practically impossible to expect circu- 
larly polarised radiation from the inclined antenne of 
the closed circuits, since the currents in these have to 
be exactly in phase or else 180° apart. 

Yours, &e., 
L. H. WALTER. 

London, S.W. 

Nov. 25, 1907. 


(Our notion that Messrs. Bellini and Tosi had been 
working to reform the Artom method arose chiefly out 
of the financial connections explained by our corre- 
spondent. It was confirmed by the chance circum- 
stance that the ingenious directive device of leading 
the received oscillations from two antenne into an 
endless cireular winding is used by the new experi- 
menters as well as by Artom. We explained in our 
comment that the ''development'' was such as 
might be regarded ''as now finally dismissing the 
original Artom conception (of circularly polarised 
radiation) from the arena of practical wireless tele- 
старһу.— Ер. Е.Е.) 

m eee 
COST OF POWER SIGNALLING PLANTS AND AUTO- 
MAT SIGNALS. 


To the Editor of ELECTRICAL ENGINEERING., 


SNiR.-—In dealing with the question of power and automatic 
signalling in my forthcoming book, ** Power Railway Мапа, 
T was anxious to show what was the cost of the upkeep of such 
work. 

The amount required for the original installation is fairly 
well known, but not the cost of maintenance and operation. 


The only information which has been vouchsafed on the sub- 
ject has reterence to automatic signals alone, but nothing has 
been given out publicly as to power plants. In the report pre- 
sented to the International Railway Congress of 1905 by Mr. 
C. H. Platt, late general superintendent ot the New York, New 
‘Haven, and Harttord Railroad, figures are given as to auto- 
matic signals which go to show that the cost of their mainien- 
ance and operation varies trom £12 to £20 per signalarm a 
year, according to the type of signal used. 

These are, of course, figures relating to American railways, 
and whilst they afford some guidance to British railway оћсегз, 
it is desirable that some data as to our own lines should be 
obtained. 

In my investigations I was fortunate in obtaining per- 
mission to see the records on the subject kept by the three Tube 
railways of the London Underground Electric Railways, viz., the 
Baker Street and Waterloo, the Great Northern, Piccadilly and 
Brompton, and the Charing Cross, Euston and Hampstead. From 
these 1 have gathered data not only as to the cost of operation 
and maintenance, but of the train movements and numbe- of 
failures, and 1 am so struck by the wonderful record therein 
presented that I feel tnat I should anticipate the publication 
of my book and make the figures public property forthwith. 

I have, therefore, been further favoured by the consent of 
Mr. Stanley, the general manager, and Mr. Thomas, the :uper- 
intendent of the above railways, to furnish vou with the data 
given below. 

I would first remark that I assume that no one now questions 
the wisdom of the course adopted by the London Underground 
Electric Railways Co. of London in not only equipping these Tube 
railways, but also the «istrict Railway, with power-worked 
points and signals, automatic signals and track circuits. 

From the very first there was no question but that automatic 
signalling was the only possible scheme under which the re- 
quired train service could be operated. There were many re:ssons 
against the usual signal-boxes and manually operated signals. 
Of these not the least was the fact that the headway proposed 
was so fine that there would not be time for the usual block- 
telegraph signals to be exchanged, and for the outdoor siznals 
to be lowered and restored for each train. Another difficulty 
was the problem of finding locations for the boxes in the tubes 
and tunnels, whilst the expense of such a large number of signal. 
men was prohibitive. So whilst automatic signals were. in a 
sense, forced upon the company, the results from the two points 
of view of safety and quicker train movements have been such 
that the expense has been amply justified, and both the company 
and the travelling public have cause to be gratified. But in the 
third direction—that of cost—the result is also satisfactory. as 
will be judged from the figures I will now give, and which are, 
as I have said, authentic and personally checked by myselt. 

The total mileage of single line in the three Tube railways is 
41:68 miles, and the average number of signals is 1595 per 
mile. During the week which I chose at random, there were a 
total of 1,538.282 ''round movements”’ of signals, tfain stops, 
and points (by "round movenients"" is meant the lowering and 
raising of a signal and the reverse and normal movements of 
points). Following up my investigations, I found that during a 
period of thirteen weeks there was an average of fourteen cases 
of failures per week of either points, signals, train stops, locking 
frames or their connections, which were all failures on the side 
of safety. 

This gives an average of one failure in 109.877 movements. 
The loss of time to trains debited to these failures works out 
at 15 seconds per 1,000 train-miles. These figures speak for 
themselves. The cost of operation is equally satisfactory. The 
total cost per passenger train-mile per week works out at 0'457 
of a penny, and the cost per mile of single track is £4 35. 6:68d. 
Included in these figures are vhe cost of the power (as charged 
by the Chelsea power station), material used in repairing, clean- 
ing, &c.. the signals, points, facing point-locks, locking bars, 
train stops, and locking frames, the lighting and cleaning of the 
signal lamps, and the wages of the signalmen, repairmen. lines- 
men, and inspectors; and all this, divided by the number of 
signals, works out at 5s. 322d. per signal. 

Yours, &c., 
H. Raynarn WILSON. 

London, November 23rd, 1907. 


Telegraph Traffic.—-The Ottoman Administration announced 
the interruption of all lines in Karamania, Syria, and Меѕоро- 
tamia on the 23rd inst., but communication was re-established 
on the same day. The El Arich route was also not working 
from 20th to 23rd inst. Tratħe was stopped on the Trinidad- 
Demerara cable on the 25th. This cable generally breaks at 
this time of the year. The repair will be made by the e.s. 
“Henry Holmes.” The Fao-Bushire cable was restored on the 
25th inst. 
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ABERAV ON : Joint Electric Tramway Undertaking.—A com- 
ittee has been appointed to confer with the Margam Urban 
istrict Council with reference to a joint electric tramway 
cheme. 

ACCRINGTON: Tramways Extensions.—The first section of 
he new electric tramways on Manchester Road, Accrington, was 
ompleted last week-end, and was opened to the public on 
thursday evening, November 21st. The interest of the old 
'oOmpany in the tramways has now ceased, but they will still 
continue to run from the Accrington boundary to Haslingden 
and Rawtenstall. i 

BELFAST: Zramway Supply Engines.--The engines for the 
generating station not having been turned out according to the 
contract, which was given by Messrs. J. G. White & Co. to Messrs. 

Fairbairn, Lawson, Combe, Barbour, the Electrical Engineer 
stated that he had had a letter from the latter firm, and he was 
convinced that if proper means were adopted the defects in the 
engines could be remedied. If an expert were employed, the firm 

could be made to meet the obligations laid down in the contract 

as first agreed to by the Committee. 

BEXHILL: 77ramway Improvements.—The electric tramway 
service between Bexhill and Hastings has been improved by the 
adaptation of the cars to both the overhead trolley system and 
surface contact system, which is in practice in Hastings. The 
passengers formerly had to change at West Marina, but now the 
cars run straight through into Hastings. 

BLACKBURN: Light Railway Scheme.—Memorials have been 
prepared petitioning the Board of Trade and the Lancashire 
County Council for an extension of time for the proposed Black- 
burn, Whalley, and Padiham Light Railway. These have been 
placed before the Great Harwood District Council, who, how- 
ever, have decided to take no further action in the matter. 

DALKEY (DUBLIN): Tramway Track (C'ondition.—' The tram- 

lines on the Ulverton Road, and at the top of the hill running 
into Bullock, are in a very serious condition. The rails, it is 
said, are 14 inches below the track on one side, and 14 inches 
above it on the other. The lines are so worn that the wheels 
are practically running upon the bottom of the groove, which 
with big bogie cars is particularly dangerous. At one portion of 
the line the magnetic brake strikesythe sets, which would in all 
probability, if the trolley came off the overhead line, render the 
brakes useless. If the tramway company do not immediately 
remedy these defects, the Council are going to petition the Board 
of Trade to deal with the matter. 

DERBY: V'ramway Extensions.—A trial trip was successfully 
run on Thursday last over the new routes along Ashbourne Road 
and part of the Uttoxeter Road route, which is to be inspected 
by the Board of Trade on Wednesday next. When these routes 
are opened to the public there will be a revision of the working 
of several routes in the town. 

DORCHESTER: Board of Trade Proceedings.—A letter has 
been received by the Town Council from the Board of Trade 
which states that, as the transfer of the municipal electric light- 
ing undertaking authorised by the Order of 1906 had not been 
completed within the specified time, the Board of Trade pro- 
posed to revoke the Orders of 1901-06. It was decided to ask 
the Board not to revoke the Order until the undertaking had 
been taken up by some other body. 

EPSOM: Electricity Heturns.—The Electrical Engineer's 
report for the half-vear ended September 30th shows that the 
income has been £1,910 10s. 4d., and the expenditure £1,175 
os. ld. The public lighting income for the past quarter was 
£470, corresponding with £404 for the same quarter of last 
year, and private lighting £437, compared with £335. 

GRIMSBY: Electricity Output.—'Yhe output at the Grimsby 
electricity works increased during the last month by 64,000 
units, an increase of 683 per cent., of which 174 per cent. is due 
to vrivate consumers. The rest of the increase is due to the 
railway company taking a large supply. The plant is now fully 
loaded, and the new plant will not be ready for delivery for 
another vear. The Council is offering special inducements to 
householders to avail themselves of the household requisites sup- 

lied by the department, of kettles. electric irons, &c. | 

HOLYWOOD (CO. DOWN): Lighting and Tramways.—Tt 
now seems that the lighting of this town by electricity will 
depend upon whether the Holywood and Belfast Tramway C'om- 
pany will obtain current for running their projected svstem from 
Belfast Corporation. or whether the company manufactures its 
own power. In the latter case the town will be electricallv 
lighted. The scheme for the tramway is one which makes for 
greater travelling convenience between Holywood and Belfast, 
By uae if running powers can be obtained over the Belfast 

ines. 

LONDON: London County Council.—At the meeting on Tues- 
day. Woolwich Borough Council applied for sanction to borrow 
£3.000 for the extension of electric lighting mains, house ser- 
vices, and meters. The Finance Committee, in reporting upon 
the matter, stated that in view of the financial condition of 
the undertaking, which at present involves a heavy charge on 
the rates, they were most reluctant to encourage further bor- 
rowing, hut they felt that an exception must be made in regard 


to works necessary to enable the Borough Council to carry out 

its statutory obligations as to the supply of electricity. The 

sanction asked for was granted. 

Delay having arisen in executing the contract of Hurst, Nelson 
& Co., Ltd., tor the supply of 500 bodies for electric cars at a 
cost of £127,050, the Council decided, having regard to a serious 
accident at the company's works, which caused the trouble, 
to retain only £1,000 of the contract price as compensation. 

Permission was granted to the Exchange Telegraph Co. to 
lead a cable into the Strand subway, gertain protective condi- 
tions being imposed. 

In reply to other questions, the Chairman said the electrifica- 
tion of the Aldgate to Bow line would be completed by the 
middle of February next year, and the Highbury route tc the 
Archway Tavern before Christmas. There had been a difficulty 
with regard to the foundations of the Holloway sub-station. 

At the adjourned special meeting of the Council it wa: de- 
cided, without discussion, to give notice of the Council's inten- 
tion to purchase the portion srtuated in London of the Harrow 
Road and Paddington tramways, at present worked by the Metro- 
politan Electric Tramways, Ltd. 

Underground Railways.—On Saturday, 
of the Great Northern, Piccadilly, and Brompton Rail- 
way will be opened for tratlic. This will bring the whole 
of the North and West London into direct communication with 
the East Strand district. The station is built on the site of 
the old Strand Theatre, is within a few minutes’ walk of the 
Law Courts and Fleet Street. The fares adopted from the new 
station are practically the same as those in operation from 
Holborn. 

Greenwich: Tramway Extensitons.—The proposal of the London 
County Council to construct a junction line of tramways from 
Deptford Broadway to South Street has again been before the 
General Purposes Committce of the Borough Council. The Com- 
mittee pointed out that unless very extensive widenings, for 
which no prevision was made in the plans, were carried out at 
the junction of Blackheath Road and Lewisham Road, a very 
dangerous corner would exist, and therefore thev refused con- 
sent to the scheme. The Committee, however, are in favour of 
consent being given to the L.C.C. scheme to reconstruct on the 
underground system of electric traction a portion of the existing 
horse tramways in Woolwich Road, but they do not approve 
of a suggestion that the Borough Council should contribute one- 
third of the cost of the necessarv street widenings. 

Hampstead; Etectric Lighting Statistics. —At the last meeting 
of the Borough Council the Finance Committee reported as to 
the amount set aside for depreciation and reserve in respect of 
the electric lighting undertaking. The committee presented a 
table showing (a) the periods of vears which might be reason- 
ably taken as the useful life of the plant, and (5) the amount 
which on this basis should have been set aside for depreciation 
up to March 31st, 1907, as follows :—Buildings : (a) 60 years, (b) 
£8,377; Mains: (a) 25 vears, (b) £29 565: House Nervteo с (а) 
20 years, (b) £9,758; Transformers: (a) 15 vears, (b) £9,374; 
Meters and Instruments: (a) 7 years, (b) £27,798; Boilers: (a) 
25 years, (b) 210.445; Dynamos, Alternators, and Steam Enaines : 
(a) 20 years, (0) 220.108; Condensers: (a) 8 years, (b) £8,509; 
Thermal Storage Drums : (a) 15 years, (b) £399; Superheaters : (a) 
10 years, (b) £1,247; General Afachinery, Pipe Work, and 
Saciteh boards : (a) 15 vears, (b) £12,162. The provision actually 
made for depreciation was £141,125, which was made up as 
follows :—Debt repaid, £83,185; reserve fund, £37,613; capital 
outlay (met from annual revenue), £20,327. The committee re- 
commended :—(1) That the total amount provided for depre- 
ciation in anv vear should not be less than the amount required 
under the schedule given; (2) when any plant had to be renewed 
before the period of years mentioned in the first table had 
expired, the revenue account should bear such proportion of the 
original cost of the plant as was represented by the outstanding 
number of years. 

Willesden: Supply Extersions.—A memorial was recently re- 
ceived from users of arc lamps asking that the price charged for 
current may be reduced. The Electricity Committee of the Dis- 
trict Council have deferred consideration of the matter until the 
accounts for the present financial year are published. In order 
to comply with an application from the London General Ommibus 
Companv, Ltd., for an additional supply of current to their 
Dollis Hill garage, the high-tension main in Dollis Hill Lane 
is to be extended and a motor converter installed at a cost of 
£950. 

LUCKNOW: Electric Tramways.—The British Eastern Elec- 
tric Co., of Old Broad Street, London, are starting the con- 
struction of the electric tramwavs in Lucknow at the end of 
this year or early next year. It is four years since the pro- 
moters of the scheme entered into negotiation with the Govern- 
ment for the necessary licences. This task of getting electric 
licences is a laborious nrocess. but now the Government of Tndia 
are going to administer a special law, and do away with the 
intervention of local Governments. 

OLDHAM: Corporation Tramways.—In submitting his report 
for the vear ending March 25th, 1907 (the sixth year of opera- 


the Strand station 
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tion of the tramways), the manager gives income and working 
expenses as follows: Trattic receipts amounted in 1907 to 
£92,981 1s., as against £84,520 18s. 2d. last year; advertising 
and other receipts, £1,967 95. 4d., as against £1,591 2s. 4d. in 
1906; total receipts, £94,948 10s. 4d. 1n 1907, and £85,912 Os. 6d. 
in 1906. Working expenses (inclusive of energy) were £55,006 
14s. 4d. in 1907, and £48,846 18s. 10d. in 1906. Gross profits 
were, therefore, £59,941 16s. in 1907, as against £58,653 45. 9d. 
in 1906. With bank interest added, the balance to net revenue 
account was £42,018 7s. 6d. in 1907, and £58,655 2s. 9d. in 
1906. Establishment and other charges were as follows :— 
Interest on loans, £13,089 10s. 11d. in 1907, and £13,623 14s. 10d. 
in 1905; contributions to sinking funds, £10,779 118. ld., as 
against £10,779 Os. 8d.; interest to sinking funds, £2,447 
145. 4d., as against £2,908 55. 6d.; rate of leased lines, £6,097 
l6s. 9d., as against £4,585 95.; income tax deductions, 
£277 15. 3d., as against £344 10s. 9d.; accident fund (balance 
set aside), £661 6s. 7d., as against £735 10s. 6d. ; general reserve 
fund (balance set aside), £5,665 6s. 7d., as against £2,375 3s. 
This leaves a balance of £5,000 (as against £4,176 1s. 9d. in 
1906), which has been allotted in relief of rates. 

Electricity Heturns.—' The Electrical Engineer's report for 
the past two weeks shows that the units sold were 63,516 for 
lighting and power, and 148,548*for traction, a total of 211,864 
against 184,155 for the corresponding fortnight of last year. 
The number of lamps connected is equivalent to 102,540 eight 
candle-power lamps, there being an increase of nearly 2,060 
lamps as compared with the corresponding fortnight of last year. 
160.000 more units were sold in the June quarter of this year 
than last vear. 

ONTARIO: Power Scheme.—In the provisional agreement 
between the Ontario Power Company and the Ontario Hydro 
Electric Power Commission, the pressure stipulated was 60.000 
volts. but the Commission now want the power delivered at 
120,000 volts. If this can be arranged the Commission will be 
able to supply to Windsor, and other points far outside the 
present area—looked upon as the Niagara zone. 

TEWKESBURY: Electric Lighting Scheme. The Town 
Clerk has been instructed to take all steps necessarv to obtain 
a Provisional Order, enabling the Council to transfer the pre- 
sent Order, to some other person or persons, upon payment of 
the costs of the Orders obtained and to be obtained, not ex- 
ceeding the sum of £300, and subject to terms agreed upon. 

WEST HAM: Electric Lighting Returne.—The Electric Light- 
ing and Tramways Committee of the Corporation report that the 
number of passengers carried on the Corporation tramways dur- 
ing the five weeks ending November ‘th was 3.504.150, the 
mileage run of the cars was 259,539, and the receipts were 
£11,093 14s. 10d. The current used amounted to 400.095 units, 


TENDERS INVITED AND 


AUSTRALIA.—The Victorian Postmaster-General's Depart- 
ment invites the following tenders :—Five sections of a tele- 
phone switchboard for incoming junction lines by December 
171; 30 metallic circuit telephone switchboards (100 lines), 
jacks, and plugs, by December 51st; 11 sections of a common 
battery switchboard, and 5,000 subscribers’ telephones, and other 
apparatus for Windsor exchange, by January 7th; a common 
battery switchboard, and 5,000 subscribers’ telephones, by 
January 8th. 

‘Lhe Board of Trade have received from their corre- 
spondent at Melbourne (Mr. Max Hirsch) copies of the 
specification and conditions relating to tenders for the supply 
of 30 metallic circuit telephone switchboards (100 lines). Tenders 
will be received by the Deputy Postmaster-General, Melbourne, 
till 5 p.m. on December 31st. 

The South Australian. Postmaster-General’s Department re- 
quires tenders for a common battery switchboard and 5,000 sub- 
scribers’ telephones by January 8th; a common battery switch- 
board, 400 subscribers’ telephones, and 400 protectors, by March 
llth. 

The New South Wales Postmaster-General's Department in- 
vites tenders by January 8th for the supply, delivery, and 
erection at the Newcastle Post Office of a branching metallic 
multiple magneto switchboard. 

BELFAST.—Tenders are invited by the Pelfast Harbour Com. 
missioners for the construction of double lines of electric tram- 
хау, permanent wav. cables, wiring lamps, &c., on the County 
Down side of the Harbour. Full particulars from the Harbour 
Engineer, and tenders to the Secretary at the Harbour Offices. 
Pelfast. bv Saturday. (Кее otlicial advertisement this week.) 

BIRMINGHAM, ТЬ» estimates of the Electrical Supply Com- 
mittee show that considerable extensions to the existing gene- 
rating plant will shortly have to be made. In a report contain- 
ing the estimates, it is stated that the first equipment of the 
Summer Lane generating station and the five sub-stations in- 
cluded in the original scheme are now completed, and the recent 
growth in demand for current has compelled the Committee to 
consider the question. of further extending the generating and 
existing plant. The estimate for 1908 shows a minimum demand 
in kilowatts, including tramways. of 11.660. an estimate which 


ог 1°54 unit per car-mile. The gross revenue during the half- 
year ended September, 1907, from the electricity undertaking was 
£27,645, compared with £20,496 for the corresponding period of 
last year, an increase of £7,149, or 35 per cent. ‘Lhe increase is 
rising, it being 32 per cent. for the June quarter. ‘he total 
gross revenue tor the last financial year was only £1,900 above 
the previous year, but this year an advance of £16.000 is 
expected. Coal for the half-year cost £6,197, against £4,725 in 
the corresponding period of 1906, but the cost of coal per unit 
sold was only 0°526d., against 0°375d. in the corresponding hali- 
year of 1906, and against last year's total of 039d. The cost of 
coal this year would not amount to much above 0°39d. per unit 
sold. The total number of units sold in the half-year was 
4,528,265, against 5,028,848, a 50 per cent. increase. The eth 
ciency of the West Ham distributing system is improving, being 
197 per cent., against 70 per cent. last year, mainly accounted 
for by the fact that the losses on a power load in transtormers 
and accessories are lower than with a lighting load. The 
efficiency of the Silvertown system is 87 per cent., in spite of 
the fact that over half a million units were converted to direct 
current, whereas all West Ham is alternating current. About 
5.000 ft. of the recovered Abbey Mills feeders (see ELecTRICAL 
ENGINEERING of October 3rd, p. 548) have been used as a new 
feeder in Barking Road, and have stood the pressure test applied 
to new feeders without a hitch. The «committee has agreed 
that £727 105. 10d. be paid to the British  Alizarine 
Co... Ltd., in settlement of a claim for loss sustained 
through the failure of the machinery provided in con- 
nection with the conversion of the current supplied to 
their works at Silvertown. "The Electrical Engineer states that 
since the installation of the Tirrill regulator the charts at the 
generation station show a much more uniform pressure. The 
committee have negotiated a sale of 54 million units per annum 
with the Co-operative Wholesale Society for their mills and 
factories at Silvertown. Subsequently, however, the Electrical 
Engineer consulted with the Town Clerk with regard to the 
agreement to be entered into by the Society, and a clause has 
been prepared which, while binding them to take energy from 
the Corporation for their flour mulls, products, and soap fac- 
tories, and from no other source, and to use no other form of 
power, relieved them of the obligation of taking or paving for 
the minimum quantity mentioned, 3.е., 54 million units. The 
Electrical. Engineer strongly recommends that another clause be 
inserted in all power agreements in lieu of stating a minimum 
consumption, which latter would lead the Corporation to all 
kinds of expenses. A new form of power agreement has been 
drawn up, making several cnanges and specifically protectinz 
the Council from liabilities except the penalties provided in the 
Act. 


PROSPECTIVE BUSINESS 


has been based upon the actual output for the six months 
ended September 30th last. This increase will, it is stated, 
quite exhaust the capacity of the existing generating plant after 
allowing for a suthcient n argin of spare plant. and tor the 
proposed dismantling of the Dale End plant. The committee 
further anticipate that the demand for 1909 and 1910 wil! increase 
коны эы and in view of this thev have estimated their 
requirements for the next four уеагѕ, and ask for the Council's 
approval to the installation of additicnal plant as fcllows :— 
Plant at Summer Lane station. £185,655; sub-station, £14.850: 
Water Street station, £17,300; Dale End station, £11,500: 
meters, £4,000; total, £251.285. So successful has been the 
Committee’s scheme for letting out motors on hire-purchase that 
there are now 1,224 h.p. in use. The total expenditure has 
amounted to £7,698; the Committee, therefore, recommend that 
the Finance Committee be authorised to borrow an additional 
£20,000 to cover prospective expenditure of this amount duiing 
the next few years. 

BRUSSELS.—The Société Nationale des Chemins de Fer 
Vicinaux, Brussels, invite tenders by December llth for the 
electrical plant for the Brussels-Grimberghen electric tram way. 

CALCUTTA.—-The Corporation invite tenders for lighting br 
gas, oil, or electricity, or other illuminant, of the streets. 
thoroughfares, and public resorts of the city. Tenders to be 
received not later than 3 p.m., January 2nd, 1908. Full parti- 
culars of P. N. Mookerjee, secretary to the Corporation. 
Municipal Office. 

DOVER.—The Dover Harbour Board invite tenders for the 
supply of various materials and stores during the vear commenc- 
ing January Ist, 1908, including electricil requisites, Full parti- 
culars from the Revistrar of Dover Harbour (fee 2s. 6d. for 
each set of schedules), ard tenders ћу December 5th. 

E -«H.—Tenders are invited by December 9th for carryirz 
ont the work required for the complete installation of electric 
light at 48 municipal ecttazes, situate in Brook Street. Belve- 
dere. Specifications one cuinea, returnable. 

LONDON: London County Council.—'Tenders are invited for 
the road-work and plate-laving reanmired for the construction of 
the authorised tramways from Hammersmith Broadway vid 
rook Green Road, Wood Lane. and Scrubs Lane to Hailesdon. 
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е total length is about six miles single track. The contractor 
11 be required to use track rails and special work for the 
nction and cross-overs, which will be provided by the Council, 
t all the remaining metal work and other materials are to be 
cluded in the contract. Full particulars may be obtained from 
r. Maurice Fitzmaurice, C. M.G., Chief Engineer to the County 
non ; fee £5, returnable. Tenders to the Clerk by December 
tn. 

Tenders are invited for the supply and delivery of about 
520 tons of steel girder tramway track rails and fastenings 
‘quired in connection with the Hammersmith-Harlesden tram- 
ays. The rails must be of British manufacture. Particulars 
roin the Chief Engineer (fee £2, returnable) and tenders by 
)ecember 10th. 

Tenders are also invited for the manufacture, supply, and 
lelivery of 50 steel under-frames for double-deck electric tram- 
‘ar bodies. Full particulars from the Clerk to the Council, to 
whom tenders by December 10th. (Fee £2.) 

Jilampstead.—'[he Electrical Engineer has been authorised to 
obtain meters and other stores at an estimated cost of £141. An 
extra length of distributor is to be laid from Frognal Lane to 
Crediton ad at an estimated cost of £87. 

LYONS.—-H.M. Consul at Lyons reports that the municipality 
have decided to remodel the machinery of their existing water- 
works by replacing the steam-driven pumps in use by centrifugal 
pumps driven by electric power. The cost of this conversion is 
estimated at 310,000 francs (£12,400), and tenders are invited 
ror the double work—pumps and motors—from constructors of 
French nationality, to be sent in by January 15th next. Though, 
however, the actual contractor must be French, there is a clause 

in the decree inviting tenders, in which it is stated that there 

is no reason against two constructors—one for pumps, the other 
for motors—combining for the joint work, provided always that 
one and one only of the two is responsible for the entire work. 

There seems, therefore, no reason, says the Consul, why an Eng- 

lish firm should not enter into communication with the principal 

French houses for the supply of either pumps or motors, i.e., 

an English engineering housa constructing pumps might supply 

its goods to a French electrical engineering firm, or an English 
electrical engineering firm might supply motors to a French 


maker of pumps. The only condition seems to be that the 
person responsible for the whole should be French. The Consul 
adds that the preliminary papers must be put in by the ten- 
derer by December 15% next. A copy of the notice issued by the 
municipality may be seen by British firms at the Commercial 
Intelligence Branch of the Board of Trade, 75 Basinghall Street, 
London, E.C. 


MEXICO.—The Diario Oficial of October 24th contains a copy 
of a decree authorising the ‘‘ Empresa del Ferrocarril Industrial 
de Puebla" to import, free of duty, the material necessary for 
the conversion of the line to electric traction. 


MONTREAL.—Tenders for the supply of electrical energy for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of th» City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, (a) 
public lighting of the streets, parks, squares, &c., from the 
expiry of the present contracts; (b) the supply of electrical 
energy for lighting, heating, and industrial purposes Each 
tender should be accompanied by a deposit of $50,000, which 
will be retained by the City as a guarantee of good faith on the 
part of the accepted tenderer. The contract will include a 
deposit of such sum as may be deemed sufficient by the Council 
to ensure the due performance thereof. 

NEATH.—The Rural District Council invite tenders for twelve 
months’ supply of alternating-current wattmeters and prepay- 
ment meters. Full particulars from the Manager of the Elec- 
tricity Department. 

PONTYPRIDD.—tTenders are invited for the supply, de- 
livery, and erection of one mechanical coking stoker for use 
with a Babcock & Wilcox water-tube boiler. Specifications, 
general conditions, and form of tender may be obtained on ap- 
plication to Mr. J. E. Teasdel, engineer and manager (fee one 
guinea, returnable), and tenders to the Clerk to the Council by 
December 2nd. 

ROTHESAY.—In connection with the reconstruction of the 
Rothesay Post Office, provision will be made for the houng 
of the telephone exchange, which is at present accommodate 
in separate premises. 


TENDERS RECEIVED AND ACCEPTED 


DUNDEE.—As a result of representations brought by the 
local branch of the Society of Coach Builders, the Corporation 
have decided to pass over the tender of the Brush Electrical 
Engineering Company for six car-bodies which was recommended 
for acceptance by the Electricity and Tramways Committee, and 
to give the contract to Messrs. Milne Voss & Company. The 
tender of the latter firm was £240 above that of the Brush 
Electrical Engineering Company. 

GRIMSBY.—The contract for extension of the switchboard 
at the electricity works has been placed with Mr. Bertram 
Thomas, of Hulme. Manchester, at £299 5s. 

KETTERING.—The Council have accepted the following ten- 
ders for the undermentioned works, viz. :--Extension to engine 
and dynamo, including feed heater, Messrs. W. H. Allen, Son 
& Co., Ltd., Bedford, in conjunction with the Phenix Dynamo 

Manufacturing Co., Ltd., Bradford, £2,248 15s.; extension to 
switchboard panel, Messrs. Cox-Walkers, Ltd., Darlington. £191. 

LEYTON.---The Council has received quotations from 27 firms 
in response to a recent advertisement for tenders for a lathe and 
other machine tools. 

LONDON: London County Council.—The Highways Com- 
mittee of tne London County Council has accepted the following 
tender for the erection of the Hackney (Mare Street) tramways 


car shed:— Rowley Brothers, Tottenham, £24,078. 
tenders were received. ; 

Lewisham.—The Guardians have entered into arrangements 
with the South Metropolitan Electric Co. for the sunnly of 
power to the workhouse laundry at 21d. ner unit. 

Metropolitan. Axylums Board.— The Board have accepted the 
following tenders :—Edison & Swan, Ltd., supply of new insu- 
lated sockets and svring covers for electric light wall-plugs at 
Grove Hospital, £25 4s. ; A. V. Gifkin & Co., providing alter- . 
nating current motor for mincing machine at South-Eastern 
Hospital, £26 2s. 6d. 

ROYAL YACHT.—The order for electric lamps to be supplied 
to the Royal Yacht, now being built at Point House, Glasgow, 
has been placed with Messrs. D. M. Malloch, of Glasgow. Over 
1,000 lamps are included, varying from 8 to 90 c.p. 

TUNSTALL.-—Seven tenders were received for the installa- 
tion work in connection with the electric lighting of the Town 
Hall. Messrs. Pullans, of Bradford, have secured the order for 
electric lighting at £243, and ventilation work at £55. 

WILLESDEN.—The Electricity Committee have accepted the 
tender of Geipel and Lange for the supply of 20,000 pairs of 
arc lamp carbons at £3 2s. 6d. per 1,С00 pairs. | 


In all 24 


COMPANIES’ MEETINGS AND REPORTS 


CAPE ELECTRIC TRAMWAYS.—The general meeting was 
held on Wednesday last week in London, when the report and 
accounts, given in our issue for November 7th, were adopted. 
Sir C. Euan Smith, chairman of the company, who presided, 
regretted that the commercial depression in Cape Town and 
Port Elizabeth referred to at the previous meeting had not 
shown any tendency to improve during the present year, and 
that this, with the continued hostility of the Sea Point muni- 
cipality, continued to be the main, if not indeed the only 
factor which was responsible for the most serious diminution in 
the revenues referred to in the report. Ruinous and senseless 
competition was still being carried on by the Sea Point muni- 
cipality, regardless of any consideration either of common sense 
or sound economic principle. He submitted to the meeting the 
view that the action of the Cape municipality in connection 
with the Sea Point railway, in its effect upon the company, was 
caleulated to deal a serious blow to that ideal commercial in- 
tegrity associated with Colonial Governments. If not rectified, 
it would ultimately tend to act as a serious deterrent against 
the future investment of capital in Cape Colony, but he could 


not imagine that the present state of affairs would be allowed 
to continue, and it was in this belief that they continued opera- 
tions. 

CASTNER KELLNER ALKALI.—The annual general meet- 
ing was held on Thursday. Mr. G. W. Balfour presiding, when 
the report and accounts, given in our issue for November ]4th, 
were adopted. The chairman expressed the directors’ satisfac- 
tion at the unexampled prosperitv of the company, the gross 
profit having amounted to £116,754, the net amount available 
for distribution being £103,830. With regard to the sums set 
aside for depreciation and the writing off of plant, &c., namely, 
£16.000, the chairman explained that changes of that ntaure 
could not be made without considerable apparent loss of capital, 
but an industrial enterprise, the directors of which were not 
prepared to incur such losses, was bound to go to the wall. 
The main reason for the good results for the year was the excep- 
tional activity of trade, which, however, he feared was showing 
some signs of abating, and it was for this reason he warned 
the shareholders not to regard the 12 per cent. dividend as 
necessarily being a standard for future distributions. 
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ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING 
CO.—The report and accounts for the year ended September 
30th states that the trathc receipts show a 
£346 13s. 5d., which is attributable to the inclement summer 
season, but on the other hand the lighting receipts show an 
increase of £692 5s. 6d., and the balance of profit carried to 
appropriation account is £13,428 17s. 6d., against £12,949 6s. dd. 
for th» preceding year. ‘The balance brought forward from last 
year was £576 lís. ld., which, with the amount £4,706 3s. 2d. 
now available, leaves the sum of £5,083 Os. 3d. for distribution. 
T'he tramways on Madeira Hill Ramsgate, had to be recon- 
structed, to meet the views of the Board of Trade, at a cost 
chargeable against revenue of £2,019 115. 4d., and there still 
remains a balance of £1,200 to be charged off against revenue 
for the improvement and reconstruction of cars. ‘The directors 
think that in the present circumstances, and having regard to 
the necessity of providing additional plant for extension of the 
lighting business, they would not be justified in recommending 
the payment of any dividend in respect of the preference 
shares for the past year. They think also that in the interest 
of the company it is better to clear off the cost of reconstruction 
on Madeira Hill and the balance of the special account for 
reconstruction of cars at once, rather than leave them a charge 
on future years, and they therefore propose to write off against 
the revenue balance the whole amounts for these two works, 
viz., £2,019 118. 4d. and £1,200 respectively. After these 
deductions there will remain a balance of £1,863 8s. 114., of 
which it is proposed to place £1,000 to reserve, and to carry 
forward £865 8s. lld. to next account. Owing to the absence 
of serious accidents during the past year, and the diminished 
risk of accidents effected by the reconstruction of the lines and 
improvement in the curves on Madeira Hill, the directors have 
been able to renew the third party insurance for the current 
year at a considerably reduced premium. 


MISCELLANEOUS CITY NOTES 


CANADIAN GENERAL ELECTRIC CO.—A cable has been 
received in London to the effect that the directors of the 
Canadian General Electric Company wish to authoritatively 
state that there is no foundation tor certain adverse reports 
regarding the company's position. ‘The regular dividend will 
be declared and paid in due course. The financial position is 
quite satisfactory, and the decline of stock has heen wholly on 
account of present conditions of the money market. 


DISTRICT RAILWAY.—In a statement issued to the share- 
holders, the directors discuss the financial position of the com- 
рапу, and the steps proposed to be taken in order to provide 
funds to meet their requirements. The completion of works in 
progress—including works connected with the electrification of 
the railway, the laying of two additional tracks between Ham- 
mersmith and West Kensington (for the use of which by the 
Great Northern, Piccadilly, and Brompton Railway Company, 
the company receive a rental of £12,000 per annum), the re- 
construction and improvement of stations which required renewal 
—-and also the drainage and reballasting of the railway (which 
is now practically completed) have involved the expenditure of 
£241,064 since January Ist, 1906. In addition to this expendi- 
ture on works, it has been necessary to provide for deficits on 
revenue account for the four half-years ended June 30th, 1907, 
which, as appears from the published half-yearly accounts, have 
amounted in the aggregate to £152,025. It has been impossible 
to raise any moneys by the issue of additional capital since 
1905, and the requisite funds have been provided by temporary 
loan amounting to £385.000 on the security of the company's 
surplus lands. The company are, however, unable to borrow 
any more money on the security of their surplus lands, and they 
have no further avallable assets except the Consols mentioned 
below. The surplus lands belonging to the company now yield 
a rental of £26.000 per annum. If these lands were sold by 
the mortgagees they would probably not realise a<price at which 
it would be in the best interests of the company to sell them. 
The directors, therefore, consider that the company should con- 
tinue to hold these properties, selling, from time to time, as 
advantageous sales can be effected. It is estimated that the 
deficit on revenue account, after payment of fixed charges during 
the current half-year, will amount to 555.000. But the greatly 
improved service on the railway and the increasing traffic. will 
shortly bring larger revenues, and it is confidently expected that 
after 1909 the net revenue will be sufficient to pay all fixed 
charges. Arrangements are in progress for raising the moneys 
required to pay the expected deficit for the current half-year, 
so that the proprietors of the debenture stocks may receive their 
interest in full. The security to be given for the advance to 
meet this deficit will be a contingent sale of the sum of £50,938 
Consols. constituting Parliamentary deposits in respect of the 
Deep Level Railway authorised in 1897, and in respect of other 
authorised works which are not now to be constructed. It is 
pronosed to seek nowers in the ensuing session of Parliament to 
abandon the construction of the Deep Level Railway, and to 
obtain a release of the deposits above mentioned. "Phe present 
requirements of the company аге :—(1) To provide for герау- 
ment of the temporary loans. £385,000: (2) to provide for 


decrease of | 


estimated deficits on revenue account after the current half-year, 
£45,000; (3) to pay for works in progress and for necessary 
works of renewal and improvement during the next three vears. 
including estimated expenditure on real property belonging to 
the company, in order to create additional rentals estimated at 
£12,000 per annum, £145,000; (4) for working capital, £50,000: 
(5) contingencies, £50,000; total requirements, £675,000. The 
directors have come to the conclusion that the best course to 
adopt is to seek the authority of Parliament to issue £750.000 
prior lien redeemable debenture stock, ranking next after the 
rent-charge stocks of the company, for the purpose of raising 
the funds for the above-mentioned requirements; £550.000 o: 
the proposed stc.k will be issued as soon as the requisite Par. 
liamentary powers are obtained, and the baiance of £200.000 м: 
be issued if and when reauired. ‘The proposed issue of 2550.002 
of the new stock, if issued as it is expected that it will be 
bearing interest at 4 per cent. per annum, will involve an intere:t 
charge of £22,000 per annum, but, as against this, there will 
be a saving of about £20.000 per annum which is now pavable 
for interest on temporary loans. The surplus land rental of 
£26,000 per annum, together with the additional rentals. esti. 
mated at £12.000 per annum, which it is proposed to create by 
the reconstruction of some of the stations and by building cn 
surplus lands connected therewith, will thus be preserved, for 
the company. "The surplus lands are not now charzed with the 
debenture debt of the company, but it is proposed to insert pro- 
visions in the intended Bill to extend the charge of the debenture 
holders so that it shall comprise these lands. We give elsewhere 
the directors' notice of application to Parliament for a BiH to 
carrv out the above scheme. 

MEXICAN LIGHT & POWER CO.—Subscriptions for 
$2.400.000 7 per cent. gold cumulative convertible preteren.e 
shares, $100 each at 99 per cent. (ai par of exchange £20 6s. 101. 
per share), have been invited during the week. This compary 
was incorporated under the laws of the Dominion of Canada tor 
the purpose of exploiting concessions granted by the Federal 
Government of Mexico and the city of Mexico in relation to the 
utilisation of the waters of the Necaxa and Tenanzo Rivers for 
the purpose of electrical generation. The previously issued 
capital of the company is $13.585,000 ordinary shares of SliJ 
each, in addition to $12.000.000 5 per cent. first mortgage sink- 
ing fund, gold bonds redeemable in 1933. "The subscription list 
to the issue now announced closes to-day. 


Southend: ** Nuisance " from Electricity Works.—The action re- 
cently brought by the Southend Estates Co., Ltd., against the 
Corporation for alleged nuisance caused by the electricity works 
seems to be on the point of settlement. At a Council meeting 
held on Tuesday the following recommendations were agreed 

T Л = т 
ќо :—-The Council are to buy eight houses at £5.750. which ts 
to include all damages and claims against the Corporation. They 
are to do away with the present cooling tower, and to continne 
to use Welsh smokeless coal, and prevent smoke in objectionable 
quantities being emitted from the chimney shaft, and are to 
agree not to erect a dust destructor on any of the land occupied 
by the generating station or depot. These terms will not pre- 
vent the company bringing action against the Corporation in 
respect to nuisances caused to their other properties which sur. 
round the works should the nuisances teferred to be continued. 


The New Telephone Charges.—The reply to the memorial o: 
the Association of Chambers of Commerce of the United Kinz. 
dom by the National Telephone Company has just been issued. 
The company states that the Association, when discussing this 
subject, cannot have had full information before it—the till 
information necessary for a conclusion to be arrived at. The 
company are further confident of this by the resolution that 
the new tariff ‘‘abolishes the inclusive rates in force, and 
entails an increased cost for the telephone on the majoriiv oí 
users." If the measured rate were generallv applied to exist- 
ing subscribers, the majority of such subscribers will paw a 
smaller sum per annum than formerly under the inclusive tarif. 
The company is continuing the inclusive rate to such of its 
existing subscribers as desire to continue their present instalia- 
tions. The principle on which the measured rates are based is 
that the subscriber should be asked to pay a minimum annual sub. 
scription, sufficient to cover the annual cost of the installation. 
and a certain number of calls. additional calls being sold at a 
price sufficient.to pay the costs of operating them, and on a sys- 
tem of the greater the number of calls the cheaper the rate 
per call. The new rates have met with a very large success. 
the only objection raised against them being from large users, 
who have been hitherto supplied on unduly favourable terms. 

At a meeting. of the Greenock Chamber of Commerce last 
week, a resolution to the Government was passed in the follow- 
ing terms :—'"TIhat the imposition of increased charges by the 
National Telephone Co. will be injurious to trade. That the 
profits divided and the reserve funds accumulated by the com- 
pany under the existing charges prove any increased charge to 
be unnecessary and uncalled for: and the Government is urzed 
to prevent the imposition of any new tariff, nominally for the 
benefit of small users, which will increase the maximum cost for 
the unlimited use of a telephone.” 


Nov. 28, 1907. ELECTRICAL 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Son, of 5 
Philpot Lane, London, E.C., intorm us that the price ot electro- 
lytic wire-bars net c.if. port of arrival quoted on Tuesday 
night was cash or January dates :—£64 to £65 per ton (last 
week £59 10s. to £60 10s.). 

ELECTROMOTORS, LID.—Electromotors, Ltd., of Open- 
shaw, Manchester (and 35 Queen Victoria Street, London, E.C.), 
call our attention to an advertisement that occurred in last 
week's /7lectrical. Review, to the effect that the business of the 
firm called the Electro-Motor & Dynamo Co. is for sale as a 
going concern. They wish us to state that they have no con- 
nection with this company, nor have they ever had any connec- 
tion with a company bearing a similar title to their own. 

MONTE CALLOW & CO.—Mr. Monte Callow informs us 
that owing to the constant inquiries from his customers for 
goods other than the specialities he has for the past eight years 
been dealing in, such as high-class motor starters, regulators, and 
<ontrollers, electric capstans, &e., he has closed down his busi- 
ness at Ipswich, and joined the firm of Marples, Leach & Co., 

of 6 Victoria Avenue, Bishopsgate Street Without, who will 
continue to sell his spocialities, in addition to their dynamos, 
motors, fans, and general accessories. 

BANKRUPTCIES, &c.—Creditors of the Aluminium Syndi- 
cate, Ltd., are requested to send in particulars of their claims 
to the liquidator, Mr. D. C. Jolley, 1 London Wall Buildings, 
London, R.C. 

An application for discharge was made at the Blackburn 
County Court last week by Alexander McCullum, at one time 
partner in the firm of Messrs. Holmes & McCullum, electrical 
engineers, of Darwen. The gross liabilities amounted to £1,466, 
and a first and final dividend of four shillings in the £ has 
been paid. This discharge was suspended for two years. 

In the Companies’ Winding-up Court last week, Messrs. Gent 
& Co., Ltd., petitioned for a compulsory winding-up order of 
the Brockie Pell Arc Lamp Co., Ltd. It was stated that the 
company had gone into voluntary liquidation, and it was urged 
that shortly before debentures to the amount of £6,000 were 
issued to two of the directors to secure the liability they had 

incurred on behalf of the company, by giving a guarantee to its 

bankers. These directors had been appointed receivers and 
voluntary liquidators. It was ultimately arranged that a pro- 
visional order should be made, and that another liquidator, Mr. 

Henry McLellan, representing unsecured creditors, should be 

appointed. It was also agreed that the debentures referred to 

should be released without prejudice to the claim of the two 
directors under question to rank as unsecured creditors. 
Mr. Justice Parker, in the Chancery Division of the High 

Court on Friday, heard a motion tn re Johnson, Benjamin & Co., 

Ltd., v. Rawlins V.I. Co., for the appointment of a receiver 

and manager in a dehenture holders’ action. No interest had 

been paid since the date of the debentures, which was 1901, 

and a resolution had been passed to wind up the company. The 

company carried on business as electrical cable manufacturers 
at Canning Town. His Lordship sanctioned the appointment. 
DISSOLUTIONS OF PARTNERSHIP.—W. R. Laidlaw and 

W. €. Laidlaw, carrying on business as electrical] engineers at 

Pink Bank Lane, Longsizght, Manchester, have dissolved partner- 

shin. All debts by W. C. Laidlaw, who continues. 

The partnership between C. Ernest Newton, Percy Good, and 

Edward A. Good, carrying on business as electrical and general 

engineers, at 11 and 13 Southwark Street, London, E.C., has 

been dissolved as far as concerns C. Ernest Newton, who retires. 


NEW PUBLICATIONS 


"The Elements of Electrical Engineering." By Tyson Sewell. 
Fourth edition. (London: Crosby Lockwood & Son.) 


Proposed German State Monopoly of Electricity.— With refer- 
ence to the recent discussion in the Magdeburger Zeitung with 
regard to a German State monopoly of electricity, the Berlin 
correspondent of the London Standard stated on Friday that the 
Berlin /ageblatt has recently received information from the 
Imperial Treasury that the German Government regard the idea 
of a State monopoly of electricity with approval, first, because of 
the extremely large revenues which would be available for the 
Imperial Exchequer, in spite of the enormous capital which 
would be necessary. to purchase all the electrical works in Ger- 
many, and also because of the fact that electric power supply 
was a far more concentrated industry and easier for the Govern- 
ment to undertake than many other industries less highly cen- 
tralised. Such a monopoly would compel all those factories now 
maintaining electrical works for their own purpose to abandon 
them and obtain current from the State establishment. It is 
also stated that the position of the emplovees would be consider- 
ably improved to the present one. In a further statement re- 
ceived by the Berlin Tageblatt, it is stated that the journey of 
Privy Councillor Wittfield, together with several other high 
officials, to study the application of electricity to industrial pur- 


noses in the United States, was connected with a scheme such 
as that outlined. above. 
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APPOINTMENTS AND PERSONAL NOTES 


Dr. M. Kallmann, municipal electrical engineer at Berlin, has 
been appointed professor at the Technical College at Charlotten- 
burg, where he previously held the position of ''Privatdorent."' 

Dr. E. Rosenberg, late chief engineer to the Allgemeine Elek- 
tricitáts-Gesellschaft at Berlin, has joined the staff of the British 
Westinghouse Electric and Manutacturing Co. at Trafford Park, 
Manchester. : 

Mr. R. H. Hayne has resigned his position as secretary 
and a director to Messrs. К. A. Glover & Co., and is no longer 
connected with the firm in any way. 

Mr. F. Spencer and Mr. C. H. Spencer, Tramway Manager 
and Rolling Stock Superintendent respectively to the Halitax 
Corporation, have tendered theig resignations, which have been 
accepted bv the Tramways and Electricity Committee. 

Mr. Blake, Mains Assistant to the West Ham undertaking, 
having obtained an appointment under the Richmond supply 
Company, Mr. P. Harding has been appointed to the vacancy. 

The Electricity Committee of the Leek Urban District Council 
have recommended the appointment of Mr. A. T. Gilbride as 
junior Assistant Engineer, at a salary of 25s. per week. 

The appointment of Mr. A. Blanks, as canvasser and con- 
sumers’ adviser to the St. Pancras electricity undertaking, 1s to 
be continued for a further period of two years, at a salary of 
£170 per annum, with a commission of ls. for every thousand 
units sold to private consumers bevond the number sold the 
previous year, with an allowance of 10s. per week for expenses. 

Mr. Thomas Wilkinson, assistant engineer at Aberdeen in 
charge of the car repair and overhead equipment of the Cor- 
poration tramway undertaking, has resigned on: receiving an 
appointment as outside engineer with a firm of contractors. 

The /fertew of the River Plate states that last month the 
members of the Institute of Engineers of the River Plate enter- 
tained Sir John Gavev, late engineer-in-chiet to the Post Office, 
to dinner in the Progress Club, Buenos Aires. 

Mr. R. L. M'Culloch, for the past five years resident trattic 
manager to the Merthyr Electric Traction Co., has been ap- 


pointed general manager to the Leamington and Warwick Elec- 
trical Co. 


City and Guilds of London Institute.—The statistics given at 
the report of the Department of Technology on the work of the 
department for the session 1906-7 show that the number of 
students in the engineering industries continues to increase. In 
mechanical engineering there were 2.549 registered students and 
1,715 candidates as against 2.502 students and 1.532 candidates 
last year. In telegraphy and telephony the students increased 
from 1,075 to 1,181, and the candidates from 868 to 930, but in 
electric lighting and in. electrometallurgy there was a marked 
fall in the number of students, in spite of a rise in the number 
of classes registered, and the number of candidates shows, on 
the whole, only a very slight increase. 


Hammersmith Electricity Failure.—'l'he failure of the electric 
supply at Hammersmith on Saturday last, reported on at some 
length by the local Press, was, we are officially informed, due 
to the burning out of an alternator, the effect. of which was to 
actuate the cut-outs on the other sets. The cut-out of the 
turbo-alternator was immediately replaced, and the reciprocating 
sets were then paralleled. The extinction was of such short 
duration that in the arc lamps for street lighting the carbons 
had not time to get cold, and lighted up immediately. ‘Those 
consumers who used osram lamps found out the advantages of 
this type of incandescent lamp, as the filaments were still giv- 
ing light even at the extremely low voltage for the few seconds 
of the failure. It may be noted that onlv two consumers have 
made any complaint regarding the breakdown, and considering 
that there are some 2.500 consumers on the circuits, this reflects 
great credit on the staff for their promptitude in grasping the 
situation and rectifying the fault. 


wifi legraphy in the West Indies.—The Pall Mall Gazette 
on Ту published a special article. in which it was stated 
that the West. Indian Legislature is now discussing the estab- 
lishment of a system of wireless telegraphy with Trinidad, as 
an auxiliary to the present cable, and as the installation will 
involve no charge upon the public revenues, there is every prob- 
ability of the scheme being carried through. The position is 
somewhat novel, as the proposal to instal the new ‘wireless ” 
emanates, not from a company directly interested in that form of 
telegraphy, but from the proprietors of the existing submarine 
cable—the West India and Panama Telegraph Company, Ltd. 
The company, it is announced, have offered to bear the entire 
cost of installing and maintaining the new system, onlv asking 
in return that the Colonies concerned shall provide the necessary 
sites for the stations free of cost, and give a guarantee that the 
present subsidies of £3.000 a vear which British Guiana and 
Trinidad each pay shall be continued for a period of five vears. 
At the end of that time the respective (Governments would be 
given the option of purchasing the installation at a valuation. 
Should British Guiana and Trinidad become connected as pro- 
posed, this will not be the first introduction of wireless tele- 
graphy in the West Indies. Early in 1906, Trinidad and 
Tobago were placed in communication, with complete success. 
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NAME. or 


ELECTRIC SUPPLY. £ 
Bournemouth & Poole E. 8. Co. Ld, 10 
Do. 44% Cum. Pref... — өөө 10 
Do. 67 Cum. Second Pref. — 10 
Do. 447 Debenture, Red... Stock 
Broiiley ( Kent) E. L.& Power Co., тл. 5 
Do. 447 Ist Deb, Red. .............. Stock 
Brouipton & Kensington E. 8. Co.,Ld. y- 
Do. T3 Oum. PIU. csseccsssvencacetsce 
Central E. 8. Co., Ltd., 4% Guar. Db. Stock 
Ch, a W. E. & City К. S. Cu..... 5 
Do. и Оша, Pref, oe vegan 5 
Do. 15 "Deb. Red Stock 
Do. “City Undertaking,’ A Om.P PE 5 
Chelsea Electric Supply Co., Ltd 5 
Do. 447 Deb. Red ....... „осевого Stock 
City of London Elec. ЧЕ Со., хе 10 
Do. 6% Cum. Pref. . — 10 
Do. 5% Deb. Red .. ..................| Stock 
Do. 44% 2nd Deb. Red .. ......| Stock 
Cty of Dur n Е, P. Dis. Co... а-л pid EA 5 
Do. 5% Pref.. 5 
County d giis Elect. - Sup. Co. Ld. 10 
Do. oA Cuin, Pref. . ыд 10 
Do. 447 Deb. Red , ненне нин ае Stock 
Do. 447 2nd Deb. Red ...... ... мео: Stock 
Edmunson's Electricity Согр., ЕА 5 
Do. GZ Cum. Pref, ciscissccsccscrecaces 5 
Do. 44% 1st Mort. Deb. Red ...... Stock 
Folkestone Elec. Supply Co., PA ie 5 
Do. 5% Cum. Pref. . ee eee eee eee eee eee 5 
Do. 447 1st Deb. Red A a. | Stock 
Hove Electric Lighting Co. ond 5 
I, of Wight E. L. & P. Co. ° bb. a.. Stock 
Kensington & Knightsbridge E.L.Co. 5 
Do. 4% Deb. Red _..................... Stock 


London Electric Supply Corporation 3 
Do. 67 Pref... é5q506n0de die 5 
Do. 47 ist Mort. Deb. Red ......... Stock 

Metropolitan Elec. Supply Co., Ltd. 5 
Do. 44% Cum. Pref. ....cccccccccceess 5 
Do. 44% lst Mort. Deb. Red ,.....| Stock 
Do. 84% Mort. Deb. Red ........... Stock 

Midland ‘Corp. for P. Dist. 18tMt. D'; |100 & 500 

Newcastle & Dist. E. L. Co., £9 paid 10 
Do. 447 Mort. Deb. Red ............| Stock 

Newcastle-upon-Ty ne Elec. Supply. 5 
De. df Eu uuu. Ai fata 5 
Do. 57 Pref. (fully ves — 5 
Do. ay Pm TANT mes 5 

Notting Hill Elec. Lig, бо 5 - 10 

Oxford Electric Co td. 2222525650631 5 
Do. 4% Deb. Red.. eveeseesesess | SOCK 

Bt. James and Pall Mall E. 1. Co. Ld. 5 
Do. 7% Non-Cum. Pref................ 5 
Do. aiv Del, Bad, iueesscsweesagéseve Stock 

Smithfield Mkt, Elce. Sup. Co., Ltd. 5 
Do. 4% Dob. Red ................. Stock 

South London Elec. Sup . Corp. ‘Ltd. 5 

South Metropolitan E. & P. Co... 1 
Do. TY Qum- Peel... ois cisscvecvessesvens 1 
Do. 44% ist Deb. Red ..... ACE M 

Urban Elec. Supply "x Ltd. 5 
Do. 5% Cum. Pref. Seine 5 
Do. 4}% lst Mort. Deb. Red ......| Stock 

Westminster Elec. Sup. Corp., Ltd. 5 
ро; 4X Cum. Prol. tarata: 5 

ELECTRIC RAILWAYS. 

Baker St. & Waterloo 1% Perp. Deb.| Stock 

Central London . POT ЭШСК 
Do. 4% Preferred.. —————— НОК 
Do. De ferred.. "TT "ТТ ҮТИ ТУТ Stock 
Do. 4% Debentures.. Stock 

Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 

City and South London Cons. нек» Stock 
Do. 47 Perp. Deb. .......... арен өн: Stock 
Do. 5% Perp. Pref. 1891 ............| Stock 
Do. 5% Perp. Pref. 1898  ............| Stock 
Do. 5% Perp. Pref. 1901 ............| Stock 

Great Northern & City Pref. “А "s. 10 

Gt. Northern, ору & Наарын 10 
Do. 4% Perp. Deb, set Stock 

Mersey Cons. ..... cscsececsess| SOCK 
Do. 3% Perp. Pref. Кей... — Stock 

patel og CONS... cc vasccadssbonsanvceses|) BLOCK 
Do. 347 Preference гаво соогоо vv. | LOCK 
Dé. BLAU Ру... пане DOCE 
Do. 34% Convertible Pref. азы Stock 

Metropolitan District .....................| Stock 
Do. 6% Perp. Deb. ............... sees- | Stock 
Do. 4* Pref. Deb. ess] Stock 
Do. Extension Pref. (525) ... Stock 

Ass. Ext. Pf. Guar. hy U. E. Rs. Co.| Stock 


Underground Elec. Railways Co. o 
London 5% Profit Shg. Sec. Notes! Various 


Whitechapel and Bow 4% Deb......... | Stock 
ELECTRIC TRAMWAYS. 

Bath E Ise trie dic lt DN, stiit 1 
Do. ‚ Сип. Pref. AT TPERPP 1 
Do. o, Deb. Red.. —— Mood 

Birm. & Miu. Trs., Ld. ist. Db. К d. Stock 

British Electric Ir: action Co., Ltd. 10 
Do. 6% Cuin. Pref.. РЕР dance 10 
Do. 5% Porp: Doli ae riaa Stock 
Do. 44% 2nd Deb. ...... Stock 

City of Birininz ат Trs. Co., ‘Cn. Pr 5 

City of Birmingham Trs. Co. 4%.. 

186. Mort. Deb. гган E егу A 100 


STOCK AND SHARE LIST 
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EXCHANGE 
QUOTATION. 


75—50 
70—75 
7—8 
118—122 
79—83 
10—20 
47—52 


34—38 
103—106 


H—i? 
H—H 
91—95 
94 — 97 
i31 
41—4 

92—95 
T9—77 
44—43 


96—99 


RISE OR 


SINCE 


Amouws| DIYIDEND 
NAME. ОР ; 
SuamE.| *= Interim. 
£ 196 1907 
Dublin TaS, Trams Со. ............... 10 6 6%* 
Do. $% Pref. :————— 10 6 0x“ 
Hastings & District E. Tr. Co. Db. ...| Stock 45 | 42* 
I. of Thanet E, Tr. & L. Co. Cm. Pf... 5 1 — 
Do. 4X DO. E I ntes theses Stock à 4x* 
Lancs. Un. Trs., Pr. Lien Db. .........| Stock 5 5%* 
London Street Tramways Co. ............ 4 ‘p 2/-* 
London United Trs., Ld., Cm. Pf...... 10 5%* 
Do. 4% 1st Mort. Deb. Red ......... Stock B 4x»* 
Manx Electric R. Co., 54% Сш. Pf... 5 A 
Do. 44% lst Mort. "Deb. Кей ......| Stock 442" 
Metropolitan Elec. ‘rams, un Def.. 1 nil -- 
Do. 57 Cum. Pref.. adinik 1 5 6d* 
Do. 44% Deb. Stk. Red... Stock 44 44%" 
National Elec. Construction Co. Ltd. 1 10 - 
New General Tr. Co., 627 Ош, vida 5 nil — 
North Metropolitan Trams Co..........|£4 10s. 1/- 1/-* 
. 347 Mort. Deb. T 100 8) | 8}%* 
Potteries Electric Tiaction Co. Ltd. 1 E 934° 
Do. 5% Cum. Pref. . RE 1 5 5%" 
Do. 44% Deb. Red. nes | Stock 4 417* 
Provincial l'rauiways Co. Ltd. ......... 10 8%* 
Do. 6% Cum. Pref. . 10 6 6%* 
South Met. Elec. Trams & Litg.c Co. La. 
6% ое. Pf. (fully paid)... — 014.* 
Do. Deb. Red.. Stock — 4%* 
Sunderland Dst. E.Trs.1st Mt.Db.Rd.| 100 5 5%* 
Yorkshire (West Riding) Elec. Trams 5 nil — 
De. OX Quum EME ueqeesseucaést 5 nil -- 
ро. 44% Ist Deb. Red ....... Stock 44 43%" 
TELEGRAPH AND TELEPHONE 
Anglo-American Талар, бег Ltd.| Stock 5j 80 
Do. 67 Pref. Ord. — Stock 6 8 
Do. Def. Ord. Stock 1 — 
Commercial Cable Co., 47 ‘Deb. Red..| Stock 4 42," 
Direct Spanish Telegraph Co. Ltd. ... 5 4 2/-* 
рох: 10%: Cama Brake эеле еланы 5 10 5/-* 
Do. гул, о, КОТИНЕ 50 d 44% 
Direct United States Cable Co. Ltd.. 20 УА 
Direct West India Cable Co. Lta., 

44% Reg. Debs, Red .. 100 44 44% 
Eastern & S African Ltd. , 47 Mt. Deb. 100 4 4% 
Do. do. (Mauritius Sub. 25 4 4% 

Eastern Ext. Australasia & China ... 10 7 5/- 
Do. 4% Mort. Deb. Perp. ............| Stock 4 47* 
Eastern Telegraph Со. _...................| Stock 5 317 
Do. 34% POL. 205 cca sccocescoecesee tes ses} LOCK 8 iy 
Do. ФЕ Mort. Déb, оиын; Stock 4 4% 
G. N. Tel. Co. (Copenhagen) .. is 10 20 54% 
Indo-European Telegraph Со. Ltd.. 25 18 65/- 
Marconi Wireless Telegraph Co. Ltd. 1 nil — 
National Telephone Co., Ltd., Pref...| Stock 6 6x* 
Do. Deferred .... .....| Stock 54 67* 
Do. 6% Cum, Ist Pref. SN 10 6 6%* 
Do. 6% Cum. 2nd Pref. . endi etd 10 6 67* 
Do. 5% RIE SOs dn s aeevesdesékapeE veo 5 5 5%* 
Do. 347, Dui Bed. scssecedastintsecstes Stock 8) 84%" 
Do. 4% Deb. Red.. Stock 4 47% 
West African Tele graph Co. Ltd. 10 4 4/- 
Western TONO Ой Дйн 10 T 6% 
Do. 4% Deb.. басаар БЫА! ВОВК 4 45% 
MANUFACTURING 
Aron m oid Meter Co., Ltd.. 1 
Do. 6% Cum. Pref.. 42,09 1 
Бйр & Wilcox, О е а 1 
Do. 6% Pref. ... РА 1 
British Insulated & Helsby ‘Cables, Ld. 5 
Do, 6% Cum. Pref. . 0А 5 
Do. 44У ist Mort. Deb. Red. ..... | Stock 
British Thomson-Houston Co., Ltd. 
44% 1st Mort. Deb. Red.. Stock 
British Westinghouse Electric Mnfg. 
Со. Tita: OF Profi „дени аж 5 
Do. 4% Mort. Deb. Red............... Stock 
Brust. Electrical mag neering С GO, eade 2 
DG, SEX ETOL wa ——nÀ 2 
Do. 12 Perp. Ist Deb.. а... Stock 
Do. 44% Perp. 2nd DiG 25сы Stock 
Callender's Cable and Const. Co., Ld. 5 
Do. 57 Cum. Pref. . МЕРАРИ 5 
Do. 43% 186 Mort. Deb., e| Stock 
Consolidated Electrical Co., ‚ ТАд....... 1 


Crompton & Co., Ltd. 


ine 3 
Do. 5% 1st Mort. Heg. Deb.. ...150 & 100 


Dick, Kerr & Со., Ltd............... 4». 1 
Do. 67 Cum. Pref. . азада onsen 1 
Do AX БӨР, Bd. Loneascétees esos Stock 

Edison & Swan United '* A," £3 paid 5 
Do. do. бшу paid) 5 
Do. 1% Deb. Red.. Stock 
Do. 5% 2nd Deb. Red.. SEE ВОК 

Electric Construction Co., Ed, eire 2 
Do. 77 Cum. Pref.. Еле үү 


Do. 4% 1st Mort. Deb.. ss 
General Elec. Co.,Ltd., 57/ "Gum. Pref. 10 


Do, 47 1st Mort. Deb. Ңеа......... Stock 
Henley's (W. T.) Tel. Works et Ltd. 5 
Do. 44% Cum. Pref. ... — 5 
Do. 447 1st Mort. Deb. b Red A Stock 
I. R. & G. P. Co., Ltd... — 10 
Do. 4% Deb. Шей сызда есы. 100 
Tel. Const. & Maintenance Co. .. 12 
Do. 47 Deb. Bds. Red ............ «| 100 
White (J. б.) & Co., 6% Cum. Pref. . = 10 
Willans & Robinson, Ord. Shres ... 1 
Do. 67 Cum.Pref.. ia aii кы 5 
Do. lst Mtg. Deb. "nm 57е. таглиги 100 
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[PRICE SIXPENCE. 


SUMMARY 


Mr. O’GormMan and Mr. Joxa both contribute long 
letters on the subject of cable insulation. Mr. O’Gor- 
man refuses to believe that there are practical difficul- 
ties in the way of making graded cable, and gives. his 
reasons for believing that there is no diffusion between 
the different dielectrics. Mr. Jona’s letter is chiefly 
directed to replving to Mr. Nisbett's remarks in the 
discussion ‘on Mr. Russell's recent Paper, and also 
repeats his claim to priority of invention of the graded 
cable. (Page 875.) 

A DETAILED comparison of the British and Conti- 
nental standards for carbon filament glow lamps shows 
that the British standards specify generally a far 
better lamp. As the Continental lamps are rated in 
Hefner c.p. (Hefner-Kerzen), those marked 16 only 
give 14 British candle-power, and the 10 H.-K. lamp 
only gives 8°77 British candle-power. A standard 
800-hour 220-volt foreign lamp of the latter rating has 
an efficiency of 5°13 watts per British candle-power, 
instead of the British standard of 4:5 watts, and the 
800-hour British lamp compares favourably with the 
600-hour foreign lamp. The $800-hour 220-volt 16 
H.-K. (14 c.p.) lamp takes 63 watts as against 65:6 
watts taken by the British 16 c.p., and the initial ећ- 
ciency is only 4'5 watts per c.p. as against 4'l watts 
per с.р. The foreign specifications as to life tests 
are also less strict. (Page 877.) 


A NEW substance, '' Monox," was described before 
the New York Meeting of the American Electro- 
chemical Society in October, by Н. N. POTTER. 
This is not a new patent extract of beef, but is one of the 
most recent triumphs of the electric furnace. It is sili- 
con monoxide, and corresponds to silicon dioxide in the 
same way as carbon monoxide corresponds to carbon 
dioxide. The substance, which is a light brown powder, 
is not only of scientific interest, but possesses properties 
which give it great value technically. For example 
it makes an excellent pigment for iron or brickwork, 
it may be used for thickening printing ink, and it has a 
peculiar property of readily taking on a powerful 
electro-negative static charge, when it will adhere to 
cloth, and produces a very efficient filter, as it even 
holds back tobacco smoke, although it allows air to 
pass. (Page 878.) 


Mr. H. M. Hopsart, in his article on the year’s 
progress in the design of electric generators for direct. 
connection to steam turbines, gives a number of 
illustrations showing special points of interest in both 
alternators and continuous-current machines for high 
speeds. Details of ventilating devices are discussed, 
and attention is directed to various means of securing 
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the end connections of alternator stators. The largest 
turbo-alternator yet built is for 9,000 kw. The im- 
provements mentioned in the section dealing with con- 
tinuous-current machines, which are only satisfactory 
in much smaller sizes, are connected chiefly with 
commutator construction, brushes, and brush-holders, 
special windings, and field construction. (Page 879.) 


SEVERAL speakers took part in the discussion on Mr. 
Н. W. Witson’s Paper at the Manchester Local Sec- 
tion of the Institution of Electrical Engineers on Tues- 
day, on the electric operation of textile mills, which 
was given at some length in our last issue. The author 
of the Paper pointed out the large amount yet to be 
done in this country in this respect, and disposed 
seriatim of the various arguments against displacing 
steam by electric driving, giving tables of comparative 
capital outlay and running ‘costs in the two cases. In 
his review of the question, he entered into a number 
of practical points of detail in connection with the 
employment of electric power in cotton mills, and con- 
cluded by advocating that supply be taken from a 
power company. The chief engineers to two leading 
power companies in the neighbourhood, Mr. C. D. 
TArTE and Mr. WooDHOUSE, took part in the discussion, 
both of whom spoke of cases where & great increase in 
the output of mills had followed the adoption of electric 
driving, and pointed out the advantages of taking power 
from external sources against independent generating 
plant. Dr. Bowman admitted the advantages of elec- 
tric power when it could be obtained from outside for 
less than 4d. per unit, but otherwise preferred me- 
chanical driving. Amongst others who spoke were Mr. 
E. L. B. Hinz, Mr. A. D. Машихѕох, Mr. R. Brack- 
MORE, and Mr. S. L. PE4ARcE. The general opinion was 
in favour of 3-phase induction motor for mill-driving, 
and the steadiness of turbine-driven generating plant 
was commended for mill work. (Page 895.) 


A SHORT illustrated article describes some electrical 
cranes and hoists which form part of the equipment 
of the Lusitania and Mauretania. (Page 885.) 


Dr. Pout, in his Paper read before the Institution 
of Electrical Engineers last Thursday, outlined the 
considerations leading to the commutation and ‘‘ flash- 
over ” limits of the output of continuous-current turbo- 
generators and the limiting speeds for various outputs. 
He also discussed the possibilities of homopolar design, 
but did not hold out any hope of great improvements 
in this direction, mainly on account of their excessive 
weight. He described a new armature winding, de- 
signed to improve the conditions in commutating 
machines. In the discussion which followed, Mr. 
G. б. Stronry stated that he considered the author's 
output limits rather low, and Mr. E. J. Fox made 
a few remarks from the turbine builder's point of view. 
Mr. Mites WALKER considered a number of points of 
importance to users of the machines in question, and 
described a form of winding used by the British 
Westinghouse Co. to diminish the voltage between 
segments. Prof. Smvanus Тномѕох discussed the 
flash-over limit, and showed a drawing of a homopolar 
machine designed some 15 years ago. Mr. A. C. 
EBoRALL gave a few particulars of a Continental de- 
sign of machine, and Prof. G. Kapp raised a number 
of interesting points especially as regards the speed of 
response of the commutating pole to sudden varia- 
tions of load. Mr. S. Evrrsuen related experiences 


with an early machine, and Mr. А. G. Erus showed: 


some curves of maximum speeds and outputs. After 
a few criticisms by Mr. V А. Fyxs, Dr. Pohl made 
a brief reply. (Page 887.) 

TunEE Papers read before the American Institute of 
Electrieal Engineers discuss the advisability of earthing 
the neutral in high-tension svstems, its effect on the 
possibility of breakdown of the supply due to short cir- 
suits, and the method of obviating this, and confining it 


-. London. 


to the particular feeder which hasshorted. These Papers 
are by Messrs. Paur M. LiNcorN, С. I. Кнореѕ, and 
F. С. CLARKE. (Page 897.) 

A POWER-HOUSE of considerable size is being erected 
for the supply of power to the repair shops of an 
American railway. In addition to supplying both alter- 
nating and continuous-current for lighting and power, 
compressed air service, water, exhaust steam for heat- 
ing, live steam for working steam hammers, and high- 
pressure water for hydraulic tools will be supplied from 
the same power-house. Three 500 kw. turbo-alternators 
are being put down, and further extensions are pro- 
jected, which will double the size of the plant. (Page 
901.) 

THE notices relating to Bills in the 1908 session ot 
Parliament are now complete, but beyond the electric 
power Bills of London there appear to be none oi 
exceptional interest. Two Bills noticed this week refer 
to the construction of motor roads and tramways from 
London westwards as far as Berkshire. (Page 902.) 

A NUMBER of electric omnibuses are now running in 
The arrangements adopted at the garage of 
the London Electrobus Company for the changing. 
charging, and care of the accumulators are described 
in an illustrated article in this issue. Current for 
charging is bought at ld. per unit, and the batteries 
are maintained by contract at 2d. per mile run. 
(Page 903.) 


Омрев '' Electrical Science ’’ an abstract of а re- 
search on the discharge of electricity from points at 
high potentials, appears in the British and American 
section. In a paper abstracted in the Continental 
section, Wiss extends the electron theory of mag- 
netism. Attention is drawn to some of the exhibits 
to be shown at the forthcoming exhibition of the Physical 
Society. (Page 906.) 

AMONG the patents which we publish this week is 
one by CLEMENTS relating to a mechanically operated 
telephone exchange, which dispenses with the opera- 
tors at the central exchange. A new instrument for 
measuring the rate of discharge, and also the remain- 
ing energy in secondary batteries, is the patent ot 
Вкали, & үрлі. In the 1907 patents is one by 
WaTZKE for an improved magnetic clutch for coup- 
ling the ends of a motor shaft. One by the 
ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT 15 a new form 
of electro-magnet, which provides a solenoid of two 
or more parts, giving a steady and even traction 
to the core, the full winding space at the beginning 
of the coil being used. Among the expiring patents 
there is one by W. P. Тномьѕох which consists of a 
method of heating metals electrically by means of a 
revolving voltaic arc. Another, by W. P. HALL, re- 
lates to the working of such devices as signal arms. 
semaphores, railway gates, &c., by an electric motor 
device. (Page 907.) 

THERE 1s a slight recovery in electric railway stock. 
(Page 908.) 


Іх Aberdeen an agreement has been arrived at between 
the Post Oflice authorities and the National Telephone 
Co. for the conversion of the overhead system of tele- 
phone wires to the underground. At Belfast the Council 
have decided to buy additional tramways for conversion 
at a cost of £60,000 Brumby (Lines.) Electric Lighting 
Order is in danger of lapsing if the authorities do not 
take immediate stepe for the working of the scheme. An 
automatic set of tramway signals has been installed at 
Burnley. Major Pringle, of the Board of Trade, has 
approved of the tramway extensions at Derby. The 
Halifax Corporation are reorganising the staff of the 
tramways department. In Central Lancashire a pro- 
ject is on foot for the construction of electric railways. 
The Luton Corporation are contemplating the lease of 
their tramway system to Messrs. J. G. White & Co. 
(Pages 909 and 910.) 
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Tut Buenos Ayres Municipality is inviting tenders 
for the construction of tube railways, the City of Mont- 
real invites schemes for public and private lighting, and 
among other towns where large electrical developments 
are about to take place are Liverpool, Leyton, and 
Wimbledon. The Stepney Borough Council has re- 
ceived certain tenders for the plant at the new generating 
station at Blyth’s Wharf, and large contracts have been 
let by the Hankow Waterworks and Electric Lighting 
Co. Among some miscellaneous City items is a scheme 
for dealing with the profit-sharing notes of the Under- 
ground Electric Railways Co. of London, which fall 
due on June 1st, 1908. (Pages 910-914.) 


It should be generally known that the standard Con- 
tinental 8 c.p. 800-hour 220-volt lamp consumes no less 
than 5°13 watts per c.p. This is not the efficiency after 
several hours’ life, but the initial efficiency when the 
lamp is new. As it must be some time before 
a 220-volt 8 or 16 c.p. metallic filament lamp 
is actually placed on the market, large quantities 
of carbon-filament lamps of the two sizes are 
being bought and sold daily. Тһе importance 
of employing good and efhcient lamps when these 
standard sizes are required is therefore as great as 
ever, and there is certainly a use for the British 
standard specification issued last January. Ап 
article which we publish this week compares this speci- 
fication with the standard specifications adopted on the 
Continent. It has long been known that British-made 
lamps are better and more reliable than those which 
are sent us from the Continent, but we think that 
many of our readers will be surprised to see the 
enormous difference between the official definition of 
a good carbon lamp in the United Kingdom and in 
Germany, Austria, and Switzerland. The following 
comparisons between a British standard 220-volt, 800- 
hour 16 c.p. lamp, and a Continental 16 Hefner c.p. 
lamp rated at the same life and voltage are instruc- 
tive:— 


British Continental 
Standard Standard 
Lamps. Lamps. 
Candle power ............... 16 14 
Total watts .................. 65:6 63 
Watts per c.p. ............... 4:1 4:5 


` A comparison of the British 8 c.p. with the foreign 
10 Hefner c.p. of the same voltage and rated life is still 
more useful : — 


British Continental 
Standard Standard 
Lamps. Lamps. 
Candle power ............... 8 8°77 
Total watts ...... ........ .. 36 45 
Watts per c.p. ............... 4:5 5:13 


The difference in efficiency, it will be seen, is actually 
24 per cent. in favour of the British lamp. A further 
examination of the foreign official standards shows that 
a 800-hour 8 e.p. British lamp has a higher initial 
efficiency than a 600-hour standard Continental lamp. 
The electrical industry owes much to Germany and 
Austria for the introduction of the metallic filament: 
it owes less to them for the Nernst lamp as a temporary 


expedient, but the best carbon lamp still remains, as: 


it has always been, a British product. Jet us hope 
that the manufacture of the metallic filament lamp, 
which is now being begun tentatively in this country, 


will be equally successful. 
——— Áfb————— 


A coop deal of controversy, which at times has 
reached somewhat heated phases. has taken place on 


the question of the advantages to be effected in adopt- 
ing electrical driving for textile faetories, and more es- 
pecially cotton mills. It was a relief, after the wild 
statements on both sides, made in letters to some of 
the provincial papers, to hear the question discussed 
dispassionately by engineers of experience in this par- 
ticular branch of work at the meeting of the Manches- 
ter Local Section of the Institution of Electrical En- 
gineers last week. Mr. Н. W. Wirsow's Paper ad- 
mirably summarised the points about which differences 
of opinion have been held, and formed an excellent 
basis for discussion. Electrical enthusiasts are toc 
often prone to assume that their beloved medium of 
transmission must necessarily be the best without stop- 
ping to consider the special points where it offers or 
does not offer advantages, and they are apt to give too 
summary a study to the conditions for its best appli- 
cation. It is to be regretted that one or two cases, 
where the results are disappointing owing to electrical 
driving having been put in without & proper considera- 
tion of the cireumstances, have given electrical driving 
a bad name. Laying aside the ancient and weird ex- 
amples of the millwright’s craft, in which almost any 
change would bring an improvement of efficiency, we 
may say that electrical driving must indeed be good if 
it can effect better economies than the maziuficent 
triple expansion mill engines of to-day and the efficient 
forms of mechanical drive in a well-arranged modern 
mill. Taking the case of a mill with its own generat- 
ing plant, it is probable that the actual gain in efficiency 
from prime mover to spindle is not greatly increased 
over the best forms of mechanical driving obtainable, 
and that the steam plant for a mill with the same 
machines, but electrically driven, will not be of smaller 
size. But for this same horse-power the mill owner 
will obtain, especially if he takes advantage of the 
steadiness of the steam turbine, not only an increased 
output from his machines, but a finished product of 
better quality. Whether in an existing mill this will 
be sufficient to warrant the expenditure of the amount 
of capital required for conversion depends upon the 
circumstances of the individual case. If the mill is an 
old one with mechanical gearing, which has been altered 
and re-arranged in a haphazard way to meet extensions, 
there need be no hesitation about the wisdom of the 
conversion, but we would not say the same about a 
compactly arranged mill of modern design. When a 
new mill is to be built, however, the results of experi- 
ence are such as to remove all doubt that electrical 
driving will give the best economy. So far, we have 
been considering only mills driven by prime movers, 
Whether electrically or otherwise, situated on the pre- 
mises, but when power supply from outside is available 
there is no question as to the advantage of electrical 
driving, provided that the price at which this power 
can be purchased is low enough. Exactly where the 
line is to be drawn probably varies in each individual 
case, aud values given in the discussion ranged as low 
as 2а. to 34. per unit. The great point to be realised in 
case of supply from a power authority is that the 
capital that would be sunk in generating plant if the 
mill were self-contained, can be spent on productive 
machinery, and the output of the mill increased. 


——— — Áá]À  — ——— 
Ат last Thursday's meeting of the Institution of 


Electrical Engineers, the reading and discussion of 
с 2 
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Dr. Ponur's Paper, which we reprint in abstract in 
another column, attracted а large audience. The 
author confined himself to the consideration of con- 
tinuous-current turbo-generators, and it is significant 
that, although many years have now elapsed since 
the claims were widely put forth in various quarters 
that the problem of the design of & satisfactory con- 
tinuous-current generator for steam turbine speeds 
had been satisfactorily solved, the conclusions arrived 
at by Dr. Pohl did not point to any degree of finality 
having been reached. In his introductory paragraph 
Dr. Pohl pointed out that, while most difficulties as- 
sociated with alternators for turbine speeds have been 
sufficiently overcome, ‘‘ there is admittedly much room 
for improvement in the construction of direct-current 
machinery `° for these speeds, and stated that the 
object of his paper was to '' show why certain outputs 
and speeds cannot, at the present time, be safely ex- 
ceeded (in continuous-current turbo-driven generators), 
to define these ouput limits, and in conclusion to dis- 
cuss briefly the directions in which further improve- 
ments may be expected." The Paper is very interest- 
ing, and may be said to confirm the opinion 
held in some quarters, that the success attained 
hitherto in the design of current dynamos for turbine 
speeds has been mainly confined to the smaller sizes. 
This conclusion runs parallel to the general drift of 
the article in this issue by Mr. Н. M. Новант, in 
which the year's progress in the design of turbo- 
driven generators, both for alternating and continuous 
currents, is reviewed. We do not wish in any way 
to discourage those who are doing such admirable work 
in the development of this type of generator, but it 
is only fair that the members of the electrical engin- 
eering profession, who do not happen to be specialists 
in dynamo design, should be cautioned not to place 
undue confidence in all the roseate statements which 
are made with regard to the turbo-driven continuous- 
current dynamos of various manufacturers. As a 
matter of fact, in the course of the discussion, repre- 
sentative engineers employed by several manufac- 
turers of continuous-current turbo-dynamos expressed 
their views, and all practically admitted that the con- 
tinuous-current  turbo-generator was still inferior 
to the slow-speed generator as regards commutation, 
although there was no longer any cause for 
‘‘ grumbling '' on this score. Satisfactory results are 
doubtless obtained in continuous-current turbo-gene- 
rating sets of some 500 or 750-kw. capacity per arma- 
ture, and there are cases where the difficulties atten- 
dant upon taking 1,000 kw. or more from a single 
commutator have been overcome, but there is probably 
not а manufacturer who would to-day be prepared to 
tender, under penalty, for the delivery of a sct in 
Which, from a single armature and commutator, а 
normal rating of 2,500 kw. could be obtained. The 
enormous progress which has been made in the de- 
velopment of alternating-current turbo-generating sets 
has been largely in sizes practically beyond the range 
of reciprocating engines. Thus, while continuous- 
current sets for turbine speeds are, in the present state 
of the art, distinctly disappointing even in sizes below 
1,500 kw. rated capacity, turbo-alternators of 9,000 kw. 
rated capacity, i.c., of six times greater rated capacity, 
and capable of complying with wide overload guar- 
antees, are already in service. Except where distinctly 
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greater capital and operating costs are involved, en- 
gineers should use for each particular purpose the 
apparatus inherently adapted to that purpose, and it 
appears to be thoroughly proven that the continuous- 
current dynamo is inherently a slow-speed machine. 
On the other hand, considerable success is attending 
the development of high-speed alternating-current 
machinery, which confirms the widely held opinion 
that alternating-current generators are inherently high- 


speed machines. 


WE print this week two long communications from 
the champions of graded cables. Mr. O’Gormayx, we 
fear, makes too light of the danger of diffusion in the 
case of impregnated dielectrics. The object in grading 
insulation of cables, would be, of course, to produce a 
eable with a smaller radial thickness of dielectric than 
would stand the working pressure if the insulation 
were the same throughout. A cable has to last not a 
few years but severa] decades, and if even very slow 
diffusion occurred, this would be sufficient to render 
the cable more nearly homogeneous, and the cable 
would break down. This assumes that the advantage 
of grading cables is actually demonstrated, but more 
experimental proof is certainly needed than has yet 
been given us, and the theoretical treatment also wants 
re-examination, as we have already pointed out, with a 
view to taking account of the energy losses that occur 
in the dielectric itself. These will be greater in the 
dielectric of higher permittivity. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, DECEMBER бтн. 
Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting, at 25 Great George 
Street, Westminster, London. Paper to be read :— 

* Automatic Cab Signalling on Locomotives,” by J. Pigg. 

Róntgen Society. 

8.15 p.m. Ordinary General Meeting at 20 Hanover Square, 
ndon. Mr. J. H. Gardiner will read :—‘‘A Note on 

the Transparency of Mr. С. E. S. Phillipss Conducting 
Glass to X-rays and Ultra-violet Radiation ’’; Mr. Leslie 
Miller will show and describe a mica disc valve for 
X-ray tubes, and the Rev. P. Mulholland will read a 
Paper entitled :—‘‘Some Remarks upon Prof. Mayer's 
Floating Magnets as illustrating the Electron Theory." 


FRIDAY, DECEMBER бтн. 
Institution of Electrical Engineers: Students’ Section. 
2.50 p.m. Visit to the Board of Trade Laboratory, White- 
hall, London. 
SATURDAY, DECEMBER 718. 
Rugby Engineering Soctety. 
12 (noon). Visit to the Park Royal Generating Station of 
the Great Western Railway Co. Train leaves Rugby for 
Willesden at 12.42 p.m. 


MONDAY, DECEMBER 9тн. 
Institution of Electrical Engineers: Newcastle Local Section. 
8 p.m. Meeting at the Armstrong College. Paper to be 
read :—‘‘ Automatic Cab Signalling on Locomotives.” 
by James Pigg. 
TUESDAY, DECEMBER 10тн. 
Institution of Electrical Engineers: Manchester Local Section. 
7.50 p.m. Meeting at the University of Manchester. Paper 
to be read:—''The Reluctance of the Air Gap in 
‘ Dynamo Machines,” by T. F. Wall. 
Institution of Electrical Engineers: Glasgow Local Section. 
8 p.m. Inspection of the James Watt and Physical Labo- 
ratories at the Glasgow University, by the courtesy of 
Archibald Barr and Professor Andrew Gray. 


Junior Institution of Enginecrs. 


8 p.m. Meeting at the Society of Arts, John Street, 
Adelphi, London. Paper to be read :—'' Arc Lighting," 


by W. 


Krause. 
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Institution of Civil Engineers. 

8 p.m. Ordinary Meeting at 25 Great George Street, West- 
minster, London. Рарег “о be read :—* The Pre-deter- 
mination of Train Resistance,” by Professor C. A. 
Carus Wilson. 


WEDNESDAY, DECEMBER 11тн. 


Society of Arts. 
8 p.m. Ordinary Meeting, when Sir William Ramsay, 
F.R.S., will deliver the Aldred Lecture on ''Radio- 
_ Active Phenomena.” 
Finsbury Technical College, Old Students’ Association. 
7 p.m. for 7.50 p.m. Second Annual Dinner, at the Cri- 
terion Restaurant, Piccadilly Circus, London. 


Institution of Electrical Engineers: Birmingham Local Section. 

7.50 p.m. Meeting at the University, Edmund Street. 

Paper to be read :—''The Torque Conditions in Alter- 
nate-Current Motors," by V. A. Fynn. 


Association of Engineers-in-Charge. 
7.30 E en Meeting at St. Bride's Institute, Bride Lane, 
leet Street, London. Paper to be read :—‘‘The pro- 
vince of the Illuminating Engineer, by Leon Gaster. 


THURSDAY, DECEMBER 12тн. 


Institution of Electrical Engineers, Dublin Local Section. 

8 p.m. Meeting at the Royal College of Science, Stephen’s 
Green, when a lecture will be given on “The Utilisa- 
tion of Peat for the Production of Electrical Energy," 
by W. B. Lennox. 

gin Engineering. Society. 

8 p.m. Ordinary Meeting. Paper to be read :—‘‘ Textile 

Electric Driving," by J. Shaw. 


FRIDAY, DECEMBER 1зтн. 
| Physical Society. 
7.10 p.m. "Third Annual Exhibition of Electrical, Optical, 


and other Physical Apparatus, at the Royal College of 
Science, South Kensington, London. 


Electro Harmonic Society. 
8. p.m. Smoking Concert at King's 
Restaurant. 


SATURDAY, DECEMBER 14rn. 
Junior Institution of Engineers. 


Hall, Holborn 


ó p.m. Visit to the Franco-British Exhibition Buildings, 


the Exhibition extension works of the Central London 
Railway, and the Central London Railway Power-house. 


CORRESPONDENCE 
CABLE INSULATION. 
To the Editor of ELECTRICAL ENGINEERING. 


SIR,—Will you allow me to correct an error which I 
can scarcely think is my own, in the report of a few 
remarks I made on Mr. Alexander Russell's Paper on 
“* Graded Cables,” at the Institution of Electrical En. 
gineers. The report says: ‘‘ Water happens to be a 
material of enormously high specific gravity.” 

It was my intention to say '' high specific inductive 
capacity,’ i.e., it has eighty times the S.I.C. of air. 
This abnormal quality will make it abnormally prone 
to move to the position of greatest electric intensity. 
To illustrate how any material of higher specific capa- 
city than the medium in which it is immersed will move 
or tend to move to the position of steepest potential 
gradient and highest intensity, it is only necessary to 
recall that a pith ball in air moves towards a charged 
sphere, and conversely in oil the pith ball moves away 
from the charged sphere. 

At your invitation I would also make a few remarks 
on your leading article of November 21st, 1907. I 
think that you dismiss somewhat too easily the prac- 
tical question of making graded cables. The mechani- 
cal proposition of winding concentrically layers which 
have each been independently given a different permi- 
tivity is not, I think, the basis of your difficulty, but 
you fear the effects of diffusion in equalising the per- 
mitivity of the lavers. I may say that I did too, till 
I tried. Fortunately the dissection of a graded cable 
showed that when not in use no degrading had set in 
in five years; on the other hand, when the cable is in 
use there is a powerful ageney at work which will not 
only keep the grading but improve it. "This, again, is 
the same agency which moves the pith ball in air to 


the position of niaximum electrical intensity. That is 
to say, if there is any place in the cable insulation 
where the stress is higher than elsewhere that is the 
very place to which the high capacity materials will 
tend to move under the electric forces until the stress 
is rendered uniform by their automatic marshalling into 
their proper situations. Nevertheless, it so happens 
that the materials chiefly useful for the inner or high 
capacity layers of graded cable are thicker and more 
consistent than those of lower capacity, and as I have 
said, so far as inspection shows, there appears to be no 
fear that the materials cannot be made thick enough, 
or so locked up in the paper or other supporting mate- 
rial that they will not move at any rate in five years. 

'* If Mr. O'Gorman's proposals have not borne fruit 
during the six and & half years that have elapsed it is 
unfair to conclude that they are not yet commercially 
applicable with the dielectrics at our disposal” is 
surely a juster way of stating the proposition than by 
saying ''only fair’’ for '' unfair." Fortunately, how- 
ever, his proposals have borne some golden fruit just 
a year ago. As your leader writer could not be aware 
of that, I need not quarrel with his conclusions. Some 
experimenting and gaining a small lawsuit on the ques- 
tion of originality in Germany decided the firm I allude 
to to acquire the German rights. 

Lead-covered Strands.—Turning to another point: 
Mr. Swinburne has well said that it is just as creditable 
to invent a thing over again as to invent it the first 
time, so that eminent engineer, Mr. Jona, was robbed 
of nothing when Mr. Patchell pointed out that though 
he covered his inner conductor by a lead sheath before 
grading, to diminish the electric stress, this combina- 
tion had been covered by & patent in England as early 
as 1901. Indeed, as soon as one has attempted to 
render the electrical stress in a dielectric uniform one's 
thoughts are automatically impelled to this simple 
means of removing the corrugations of sharp curvature 
caused by the cable strands. 

Inverse Grading.—I do not think that the difficulty 
of obtaining an example of a partial breakdown of a 
cable dielectrie, whether by inversely grading it, as 
Mr. Jona did, or by using an insulation of uniform 
permittivity, as Mr. Nisbett did, in any way shakes the 
basis on which '' grading '' stands. Such a breakdown 
test consists of raising the stress till the known strength 
of the dielectric near the conductor of high curvature 
has been exceeded. while taking care not to raise the 
stress high enough to exceed the strength of the di- 
electric outside this region. Supposing for a moment 
that this position is obtained, it is extravagantly difh- 
cult to maintain the balance for such & time as will 
vive the visible charring of the inner dielectric alone. 
This being presumably what is sought as evidence of 
the partial breakdown. 

During the heating process which accompanies the 
first signs of charring, the strength of all the dielectric 
near the charred spot is being lowered, so that the 
testing voltage must, by some agent, be lowered ac- 
cordingly, if you are to avoid a puncture at one spot. 
Moreover, the temperature of that part being charred 
is such that much of the dielectric is not only abnor- 
mally fluid, but parts of it are being disintegrated 
with evolution of the water of decomposition (as well 
as the ‘‘included’’ water which is carried by sub- 
stances, such as rubber; rubber may carry as much +5 


.5 per cent. of water without its producing any obnoxious 


effect that can be detected in ordinary cables). 

This water comes off in bubbles of steam, which range 
themselves according to mechanical considerations, and 
these bubbles lead to arcing and intense local heating, 
while any water in the liquid state is free to move 
under the electric forces to the region which from 
some accidental irregularity, whether from the local 
heating or otherwise, is the region of greatest electrical 
stress. The result is a local breakdown. 

Just as a parallel metal rod breaks at one place, se 


876 


ELECTRICAL ENGINEERING 


Dec. 5, 1907. 


in the case of these extreme limits of electrical stress 
on a cable, everything conspires to localise the disrup- 
tion as a spark at some one spot long before general 
but partial charring can be nursed into visible being. 

The Value of Grading.—These are precisely the con- 
siderations which show how useful it is to keep all 
parts of the cable insulation as far from the limiting 
value of the stress as possible. They show that if any 
part of the insulation is stressed beyond its limit the 
whole may as well be given up for lost, simply on the 
score of the heating and other disturbing effects of 
what should be a partial breakdown of the inner layers 
only. 

Those who have followed the work of students of 
cable-making will be aware that there is quite & serious 
body of opinion in favour of introducing one or more 
intermediate conducting sheaths in the dielectric. The 
use of this is quite clear. This conducting sheath is a 
conductor of the heat arising when the partial break- 
down sets in; it therefore prevents the spread of the 
breakdown, just as drilling a hole at the end of a crack 
in plate glass prevents the spread of the crack. 

Whether or not the expense of the intermediate con- 
ducting sheath is excessive in regard to the increased 
resistance to disruption, I do not pretend to say, and I 
have no brief for this system, but I am clear that the 
very moderate expense incurred by approximately 
grading a cable will repay those who use this method. 
As the owner of the patents for this and other methods 


of diminishing dielectric stress in cable, I invite your 


readers to discount what I say by whatever standard 
they themselves feel they live up to in balancing accu- 
racy of statement against their own cupidity. I do not 
for a moment think I shall suffer from this discounting 
process. 
Yours faithfully, 
MrnvYN O’GORMAN. 
82. Victoria Street, Westminster, S.W. 
November 28th, 1907. 

[The substitution of specific gravity for specific 
inductive capacity is an error which we regret. Even 
if in the exceedingly quick delivery of his speech Mr. 
O'Gorman had been guilty of a slip of the tongue, this 
should have been corrected in our report. The other 
matters in Mr. O'Gorman's letter are referred to in an 
editorial note.—Enp. Е.Е. | 


To the Editor of ELECTRICAL ENGINEERING. 
(TRANSLATION.) 


Sir,—I am much obliged to Mr. Russell for the honour 
which he has done me in speaking of my work at the 
Institution of Electrical Engineers. I am even obliged 
to Mr. Nisbett, who also spoke of my work, though he 
did so in a tone which was somewhat ironical. Mr. 
Nisbett says that the results which I found in the case 
of two cables having very different conductors but an 
equal thickness of insulation, is easily explained by 
the diffculty of covering very thin wires with paper; 
I may add that I have insulated cables with rubber 
in the same manner, and with the same results. But 
Mr. Nisbett also placed in opposition to my results those 
which he has obtained with 7/16 and 37/16 cables 
insulated with the same thickness of paper (he does 
not say what thickness), in which the smaller cable re- 
sisted perforation better than the larger cable. I have 
not sufficient data to discuss these experiments; and 
I will not dismiss them in two words as Mr. Nisbett 
did with mine, and say simply that perhaps I did not 
succeed in covering the thin wires, and that he was 
equally unfortunate with the large ones. As for eables 
with graded dielectric, it is true that my mixed 
insulation rubber and paper costs more than an insula- 
tion all of paper; but until I see a cable of the same 
dimensions as my cable and insulated with paper only 
resisting for several hours an alternating pressure. of 
150,000 volts, I refuse to believe that the thing is 


possible. If Mr. Nisbett succeeds in manufacturing 
one, I will send him my congratulations, even if he 
does not employ to measure the voltage a voltmeter 
made specially, as mine was. 

I pass in silence the losses in hysteresis, and the 
larger capacity with which he reproaehes my cable. 
When we need cables of 100,000 volts, and there is no 
other method of constructing them than utilising com- 
pound dielectrics, we must resign ourselves to these in- 
conveniences; at any rate, it may be remarked that 
there is no reason for the hysteresis loss to be much 
greater, and that the capacity of these cables is small 
as the dielectric thickness is considerable. 

Mr. Nisbett remarks that the insulation of an over- 
stressed cable diminishes much, and that it regains 
gradually its original insulation after 24 hours’ rest. I 
believe that this phenomenon is due to the heating of 
the cable; the cable is warmed, and in consequence its 
insulation is very low, and in addition the insulating 
material has become very soft, almost a fluid, and it 
then acts as a self-sealing insulation. Insulation can 
move in the mass of the cable and seal up small faults 
which the pressure has produced in the dielectric, and 
these faults may partly be due to the cause pointed out 
by Mr. O'Gorman in the discussion. 

I will add that I have frequently remarked that rest 
is not beneficial to a cable. Many times I have had to 
test cables at successively increasing pressures until 
they break down. The pressure was applied for half 
an hour or an hour before passing оп to a larger pres- 
sure. Sometimes one approached the limit of rupture 
very late in the evening, and one was obliged to suspend 
the tests to the following morning. Now I have re- 
marked many times that the next day the cable burnt 
out directly at the pressure which it had supported the 
previous day, so that I hesitate now to interrupt experi- 
ments when the breakdown limit is nearly reached. 

I desire to make use of this occasion to make a re- 
mark with regard to a question of priority alluded to by 
Mr. Patchell. In his very interesting and learned 
Paper before the Institution of Electrical Engineers in 
March, 1901, Mr. O'Gorman was the first, I believe, 
to publish a theory on potential gradients in cables, and 
the manufacture of cables with graded dielectries, but 
I had been engaged on the same question as far back 
as 1896-07. In 1898 the Edison Company of Milan laid 
an experimental cable, made with & mixed insulation 
of rubber and paper, a short time after Messrs. Pirelli 
& Co, applied for an Italian patent for this cable, and in 
1900 a cable of this patented type was exhibited by this 
firm at the Paris Exhibition, working at 28,000 volts. 
which was fairly high for the period. Mr. Raphael 
saw this cable at the Exhibition, and he even described 
it in his notes on the Exhibition in The Electrician. 
In the diseussion which followed Mr. O'Gorman's fine 
Paper, Mr. Raphael recalled the fact that he had seen 
this cable at the Exhibition (where I had explained to 
him myself the peculiarities of the insulation), and he 
added ‘‘ that would I suppose roughly be something in 
the direction indicated by Mr. O'Gorman's Paper,” 
only he attributed the cable by mistake to a French 
firm instead of Messrs. Pirelli & Co. I wrote to him 
then to correct the mistake, but it seems that my letter 
arrived too late, and as I did not attach such great im- 
portance to the question, I did not insist on the point. 

Yours, &e., 
E. Jona, 

Milan, Nor, ЗОРИ, 1907. 


An ©* All-British " Wireless Telegraph System. —Mr. W. P. Cross, 
who installed a wireless telegraph station in Honolulu, is at 
present at Winnipeg, says the Daily Ma! correspondent there, 
and is to consult the Imperial Government on the project. of 
an АП: Bed " wireless system to Australia. His stations would 
connect all the Fiii group, Fanning Island (one of the Pacific 
cable stations), and North Australia with the Government station 
at Victoria. (British Columbia). Mr. Cross is acting under 
direction of the Colonial Otlice. 
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COMPARISON OF GLOW LAMP STANDARDS OF DIFFERENT 
COUNTRIES 


A interesting article by Teichmüller in а recent 
A of the Elektrotechnische Zeitschrift compares 
the carbon filament glow lamp standards issued by the 
Engineering Standards Committee in this country (ELEC- 
TRICAL ENGINEERING, Vol. I., p. 141), with those 
adopted in other European countries. 

It will be remembered that two standard voltages 
(110 and 220) are set down for the British standard, 
with а permissible variation of +100/0; in the Con- 
tinental rules several intermediate voltages are allowed, 
as seen below. We have two standard sets of efficien- 
cies corresponding to useful lives of 400 and 800 hours 
respectively. In Germany,  Austro-Hungary, and 
Switzerland, three efficiencies are chosen: (A) high 
ейсіерсу, (B) medium efhiciency, and (C) low efficiency, 
corresponding to useful lives of 300, 600, and 800 hours 
respectively. The voltage, efficiency class, and candle- 
power are marked on the cap of each lamp; thus, 
112B 16 represents a 112-volt 16-c.p. lamp, with a 
useful life of 600 hours. To check the accuracy of the 
nominal voltage, the lamps are run at their nominal 
candle-power, when the voltage must be accurate within 
the following limits :— 


From 50 to 110 volts ... : -- 2 volts 
TIS зу tae week he +З ог -2 
„ 120 во 10 „ .. .. .. +3 
„ 150 60 180 „ ... .. .. E4 
‚„ 190t0930 p .. .. . +5 
, 240 to 250 ,, . +6 ог -5 


The preliminary test corresponding to this in the 
British standards is at the standard pressure of the 
lamp, at which the candle-power (mean horizontal) shall 
-not vary more than +124 in any one lamp, or +8 per 
cent. on the average. 

In Germany and Austria, 40 per cent., and in Swit- 
zerland 20 per cent., of the lamps must be within the 
given limiting voltages on the left-hand side of the 
table, but in Germany and Austria 5 per cent. are 
allowed an extra 1 per cent. '' tolerance." In addition, 
by the German rules the voltage marked on the lamp 
is to be within 1 per cent. of the measured voltage 
at nominal candle-power. but neither the Swiss nor 
the Austrian rules have this latter proviso. 

The German table of efficiencies is given below ; those 


GERMAN Grow Lamr STANDARDS. 


| 
300-hour мр 600-hour lamp.| 800-hour lamp, 


Hefner Nominal | | 
candle- volt pe Watts | Watts Watts 
power. а рег | рег | per 
Watts.| Hefner Watts. Hefner Watts. Hefner 
с.-р | с. -р. | с.-р 
— l 1a mK ———— i |—— 
5 J| 45 to 115 — = 19 838 | 91 | 42 
L| 116,, 125 19 | 38 22 44 | 24 4:8 
[| 5515 | 28 28 , 83 зз / 36 | 3:6 
10 1| 116,, 155 31 31 | 96 | 386 | 40 | 40 
|| 156, 250 | 35 | 35 4 — 41 | 45 | 45 
45 to 115 43 | 269 50 312 55 | 3-14 
16 116,, 155 46 9:H8 |. 53 3:31 59 3:69 
156. 950 | 49 | 3:06 57 | 356 63 | 3-94 
45 to 115 67 268 78 | 312 86 , 344 
35 116 ,, 155 72 | 288 — 84 , 336, 092 | 368 
‚| 156 ,, 250 76 304 89 356 98 | 9302 
45 to 115 | a6 | 269 100 | 313 110 | 34H 
32 116,, 155 | 92 , 287 107 B35 118 | 3-69 
156, 250 | 98 | 306 114 3-7 3:94 


of Austria and Switzerland are similar, with the excep- 
tion that in the latter country 8 and 20 c.p. lamps are 
also ineluded. and that in Austria the extreme limit 


is 240, instead of 250, volts. It must be noticed, how- 
ever, that the candle-powers are all measured in Hefner 
candle-power (H.K.), which is a smaller unit than the 
British candle-power. The ratio is 1: 1:14. It is of 
great importance that account should be taken of this 
by lamp buyers. Thus, the Continental lamp marked 
16 (Heiner Kerzen) will in reality only have a candle- 
power of 14, according to the British standard, and 
if it is a 220-volt lamp, with a useful life of 800 hours, 
its efficiency will be only 4'5 watts per British c.p. as 
against 4'1 in the case of the British lamp. Put other- 
wise, the foreign lamp will take 63 watts, and give 
14 c.p., while the British lamp will take 65°6 watts, 
but will give 16 c.p., assuming in both cases a useful 
life of 800 hours. Or the comparison may be made on 
the basis of life, and it will be seen that the 800-hour 
British lamp has practically the same efficiency as the 
600-hour German lamp. 

Comparing the 8-c.p. British lamp with the 10 Hefner 
c.p. German lamp, which is equivalent to 8°77 in 
British candle-power, we find that & British 800-hour 
220-volt lamp takes 36 watts ог 4°5 watts per c.p., 
while the foreign 45 watts or 5'13 watts per c.p. The 
800-hour British lamp has in this case not only a 24 
per cent. better ећсіепсу than the German lamp with 
equal life, but is actually 4 per cent. better in efficiency 
than the 600-hour German lamp. 

These comparisons bring out very clearly the indis- 
putable superiority of the lamp made to British 
standards. Our contemporary merely gives the British 
and German tables, both in Hefner units, but otherwise 
in different forms, and thus do not bring out so clearly 
as we have done the difference in favour of the British 
lamp. 

The Austrian rules permit only 4 per cent. deviation 
from the total. watts given in the table above, the Swiss 
rules 6 per cent. "The German rule is more complicated 
in this respect. If the measured voltage at which the 
nominal candle-power is given is not more than 1 per 
cent. different from the nominal voltage, 5 per cent. 
variation in the total watts is allowable. If these two 
voltages differ by from 1 to 22, 6 per cent. variation in 
the total watts is allowed; and if they differ by over 
2 per cent., a variation of 7 per cent. in total watts 
is permitted if the lamp takes more than 0°25 ampere, 
and 8 per cent. if it takes less than 0°25 ampere. The 
English standard permits an average variation of 5 per 
cent. from the total watts specified, and individual 
lamps must not vary more than 8 per cent. 

The number of lamps to be tested in each consign- 
ment differs in the various countries. In England at 
least 20, and not less than 5 per cent. of the consign- 
ment are tested by the purchaser; if more than 10 per 
cent. of these fail to pass the test a second lot are 
selected, and if, again, 10 per cent. are below test, the 
whole consignment may be rejected. In Germany at least 
30 lamps are to be tested, but this may be increased to 
21 per cent. of the whole consignment if the purchaser so 
desires. If 10 per cent. of the lamps tested are bad, 
the whole consignment may be rejected, or the pur- 
chaser may then test the whole lot of lamps and pick 
out those that come up to test. The Austrian and 
Swiss conditions specify that at least 20 per cent. of 
the consignment should be tested, with a minimum 
of 50 lamps and a maximum of 3,000 in the case of 
Switzerland. Austria rejects the consignment if 5 per 
cent. of those tested fail to come up to test. Switzer- 
land has the same 10 per cent. as in Germany. 

The definitions of useful life are practically the same 
in all countries, viz., the time taken for the lamp to 
fall off 20 per cent. below its nominal candle-power; 
the only difference is that the lamp in Great Britain 
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is tested &t the voltage which gives the standard efft- 
ciency at the commencement of the test, and on the 
Continent the voltage is taken which gives standard 
candle-power at the start of the test. ln neither case 
is the test made at the actual nominal voltage. On 
the Continent 1 per cent. of the consignment of lamps 
are to undergo a life test, but at least 10 lamps. In 
the British rules the minimum is 5, and the percentage 
only 1 рег cent.; but while abroad the lamps for 
the life test may be taken indiscriminately from 
the lamps selected for the initial test, here choice is 
to be made of the lamps which have most nearly ap- 
. proached in this initial test to the standard candle- 
power and watts. | 

The deductions to be drawn from the life test are 
different in all cases. The British standard is very 
precise. From the measurements taken during the 
test, the average candle-power hours during the useful 
life is computed, and if the average of the tests is below 
90 per cent. of certain standard figures А 5,800 for 
an 8-c.p., 220-volt, 800-hour lamp, an 11,600 for & 
16-c.p., 220-volt., 800-hour lamp, in which any part 
of the curve above the 83 and 17 c.p. lives respectively 
is to be omitted), the whole consignment of lamps may 


be rejected. Moreover, the average M.H.C.P. during 
the test must not be less than 90 per cent. of the 
nominal candle-power. The German regulations simply 
s&y that the consignment may be rejected if 10 per 
cent. of the lamps tested do not have the prescribed 
useful life, the Swiss rules allow 20 per cent. of the 
tests to show shorter lives; and the Austrian rules 
specify 15 per cent.; but if 15 per cent. of the first 
batch of tested lamps fails to come up to test, a second 
15 per cent. is to be tested before the whole consign- 
ment is rejected. This, therefore, implies, in Austria, 
the possibility of the life test lasting 1,600 hours, or 
over two months. It is hardly surprising, therefore, 
that Austrian lamp-buyers are endesvouring to sub- 
stitute a 24 hours’ test at 20 per cent. above standard 
pressure. No definite standard for a shorter test at 
higher pressure is given in any of the foreign regula- 
tions, however, although its possibility is contemplated 
in all of them. 

In all cases, the definition of c.p. for the purposes 
of the tests is mean horizontal candle-power, but the 
British rules are alone in stipulating that the ratio 
of mean spherical to mean horizontal c.p. shall not 
be less than 0'8. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N September ELECTRICAL ENGINEERING, Vol. II., p. 582, we 
pos to a patent of H. N. Potter in connection with the 
manufacture of silicon monoxide. We are now able to give 
further details of the manufacture of this interesting sub- 
stance :— 

Dr. Henry Noel Potter read three very interesting Papers 
upon ‘Silicon Monoxide” before the meeting of the American 
Electrochemical Society in October, the por being now printed 
in Electrochemical and Metallurgical Industry for November. 
Silicon monoxide is one of the latest triumphs of the electric 
furnace. Until recently it was sa poten that silicon only formed 
one oxide—the dioxide—because Clemens Winkler was unable to 
obtain the lower oxide by heating together silica and silicon. 
Now carbon and silicon belong to the same group of elements, 
and follow each other in the periodic system, therefore as carbon 
monoxide is produced by the reduction of the dioxide C+CO,= 
2CO. It was hoped to obtain silicon monoxide in a similar 
manner, SiO,--Si-2SiO. The reason that this reaction did not 
take place has now been proved to be owing to the temperature 
to which the mixture was heated not being sufficiently high. 
Because this reaction does take place in the electric furnace at a 
temperature of 1,7009 to 1,8009 C. Other reducing agents may 
also be employed, such as carbon, when we obtain Si0,+C=Si0+ 
CO, or carborundum (silicon carbide), 2Si0,+SiC =3Si0+ СО. 
Owing to the analogy between carbon monoxide and carbon 
dioxide, it might be thought that on cooling dissociation would 
take place accordirig to the following equation, 2510 = 510,+ 51. 
As a matter of fact, this actually does take place if the product 
is not rapidly removed from the sphere of reaction. 

Silicon monoxide is an amorphous brown powder having a 


specific gravity 224. It is made in the following manner in 
th hona in Fig. 1. 


e furnace 5 The furnace consists of a cylin- 


nio cast-iron drum B about 5 ft. in diameter, lined with 
anch fire-brick. Two cast-iron terminal boxes A, A are used for 


introducing the electrodes. These boxes have doors provided 
with rubber gaskets in the form of tubes, through which water 
under pressure is caused to circulate. This serves to keep a 
gas-tight joint and also to keep the electrodes and rubber cool. 
Similar water-cooled expansion gaskets are used in various other 
parts of the furnace, and contribute in no small degree to its 
success. 

The electrode clamps are also cooled, otherwise the bolts and 
nuts get so hot as to cause jamming. The electrodes themselves 
are 4-inch square bars of Acheson graphite or carbon. They are 
horizontal, and inset in the centre of the large brick-lined cham- 
ber B. The top of this chamber is , and a balloon cover 
fits upon it with a water-cooled expansion gasket to make it air- 
tight. The cover is of boiler-plate, and is 7 ft. in diameter at its 
largest part. Within the cover there are scrapers C, which hang 
from a central spider in the top of the cover, and are driven 
by gearing operated by a shaft entering the stuffing box D. 

he cover is cooled by allowing water to slowly flow over it: 
as a matter of fact, it does not heat up very much, therefore a 
small amount of water suffices to keep it cool. 

The charge consists of a mixture of sand and coke or sand 
and carborundum, to which a little coke is added to increase the 
yield. The chamber B is entirely filled with this mixture, the 
top of the charge being weighted down with fire-brick. Directly 
above the arc a graphite ring with a 7-inch opening is laid on 
the charge, and a portion dug away from the centre of the ring 
to make a weak place, so that when the reaction takes place 
the gases shall blow a hole through the ring and thus give a 
communication into the chamber. A partial vacuum is kept on 
the chamber, and when the arc is struck the gas and powdered 
silicon monoxide are driven up into the chamber in a continuous 
spray. Once the furnace has been charged and operated, it can 
be dod ids by filling up the crater which has been produced 
with fresh mixture. 

The silicon monoxide is termed commercially Monor. 
Although it has a density of 224, yet it is of a very bulky 
consistency; when shovelled into a box 2Jjlbs. occupy about 
1 cubic foot of space. It readily takes on a Powerful electro- 
negative static charge. For example, it takes on a charge by 
being merely drawn by means of dry air through a short rubber 
tube. When charged in this manner it flies and adheres to all 
non-conducting surfaces, e.g., cotton or other fabric. ln this 
way it can be filtered out from air or other gas in which it 
may be suspended, forming a non-caking layer over the fabric. 
Such a screen will allow air to pass through, but is impervious 
to fine, solid particles, such as those constituting the smoke of 
tobacco or the gas produced by the union of ammonia and hydro- 
chloric acid. An sorts of germs appear to be stopped, so there 
would appear to be a fruitful field of usefulness in this direction. 

Monox thickens fluids in a remarkable degree. and this. to- 
gether with its chemical inertness and its light and colour, render 
it very valuable as a pigment, particularly for protecting brick 
and stonework or iron. It appears to be very useful when added 
to printing ink, as it makes the ink ‘ау’ perfectly, and it 
dries with a dead lustre. <A further application is in ceramics. 
All ceramic materials contain silicon, and are fired to render 
them permanent. Now monox, under suitable conditions, burns 
to silicon dioxide. In burning it liberates considerable heat. so 
it will actually help to produce the heat necessary for fixing 
the material. On heating monox does not melt. but volatilises 
and may therefore be sublimed. 
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THE YEARS PROGRESS IN THE DESIGN OF ELECTRIC 
GENERATORS FOR DIRECT CONNECTION TO STEAM TURBINES 


By Н. M. Hobart, M.Inst.C.E. 


Alternating Current. Generators, 


URING the last twelve months notable progress 
has been made in the manufacture of alternating 
current turbo-generating sets of very large capacity, and 
amongst the large sets installed in various generating 
stations may be mentioned the 9,000-kw. units now 


air into the spaces between the poles, from whence 
it is driven to the stator punchings. Fig. 3 shows a 
section through this machine. 

With reference to this matter of ventilation, how- 
ever, there is à marked tendency toward resorting to 
external means in the interests of greater efficiency, 
and of considerations relating to the design of the 


Fic. 1.—Smoorn Core RorariNG FIELD or 3-PHASE ALTERNATOR 
FOR 9,000 kw. Ат 750 R.P.M. 25 CYCLES. 


at work in the Edison Co.'s generating stations in 
Chicago and in New York City. 

In Fig. 1 is shown a photograph of the 4-pole rotat- 
ing field of this 9,000-kw. 750-r.p.m. 25-cycle design. 
It will be particularly noted that the rotating field 
is equipped with a distributed winding, and that the 
design presents a smcoth contour. In very large sets 
this type of construction has been found most neces- 
sary, since with salient poles the windage loss is 
very large, and any approach to a noiseless operation 
of the machine is difficult to obtain with the salient 
pole construction. Even in sets of much smaller 
capacity the smooth core rotor is, in more recent 
designs, being widely adopted, although interesting 


Fic. 2.—Derinite Роге Rotor ror 6-Рог 2,000 kw. 1,000 н.р.м. 
50 CYCLE 3-PHAsE ALTERNATOR. 


instances of excellent salient pole constructions are 
still to be found in recent designs. Thus in Fig. 2 is 
given a photograph of the 6-pole rotor construction of 
a 2,000-kw. 1,000-r.p.m. 50-eyele design. Each 
pole has two exciting spools with an air space be- 
tween them, air being admitted by means of the small 
cowls, and allowed to escape between the pole piece 
passages. The six small fans seen in this view drive 


engine-room. 


Thus, instead of attaching vanes and 
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Fic. 3.—GeENERAL ARRANGEMENT OF -PHASE GENERATOR. 


small cowls to the rotor as in the photograph of Fig. 2, 
some engineers advocate so arranging the installation 
of turbo-generators that the cooling air shall be forced 
through the generators, each of which is entirely 
closed in, by an independent ventilating-set, and, with- 
out communicating with the atmosphere of the engine- 
room, the air is led outside the station through a 
closed conduit. When one reflects that in a modern 
large station designed for an output of, say, some 
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200 million kw. hrs. per year, the average expendi- 
ture of energy by internal losses in the alternators in 
the engine-room amounts to some 2,000 kw. (which 
is equivalent to the energy consumption of some 
100,000 16-c.p. metallic filament lamps), one is more 
inclined to appreciate the advantages of this plan. 
With the advent of large turbo-generators further 
decrease in the size of the engine-room is occurring, 
and since the inefficiency of such sets is of the same 
order of magnitude as that of the large slow-speed 
sets for which a very much larger engine-room is pro- 
vided, the importance of adopting some such rational 
means as the above becomes very apparent. 

In a number of recent designs the following plan 
of ventilating is employed. The generator frame is 
completely enclosed, with the exception of two open- 
ings, one for the ingress and the other for the egress 
of air. These openings are generally so arranged 
that there shall be a tendency to the maintenance 
cf a natural draught through the machine. This 
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Fic. 4.— ARMATURE OF ALTERNATOR FOR 5,000 KW. 3-PHASE 
10,000 Vorr 1,000 r.p.m. 50 Cyc Les. 


draught can, of course, be strengthened by the em- 
ployment of fans attached to the rotor, but not only 
is the use of such fans accompanied by a very con- 
siderable friction loss, but it increases the difficulty of 
obtaining noiseless running. Consequently, their use 
should be restricted to the minimum neces- 
sary for securing the required low temperature. An 
instance of a design of this type is given in Fig. 4, 
where the air is admitted from beneath the machine, 
circulates through ventilating duets in the machine, 
and departs at the top. Another instance by a 
different company but in which much the same prin- 
ciple is employed, is illustrated in Fig. 5, and still 
a third company employs the same principle in the 
design illustrated in Fig. 6. This is fairly conclusive 
evidence of the tendency above mentioned, and is in 
striking contrast to the practice of earlier years, where 
the outer casing Was provided with a considerable 
number of very large with a view to the 
maintenance of close communication between the 
active material and the outer air. 

In Fies. 4 and 6 it is of interest to notice the means 


Openings 


employed for rigidly securing the end connections. 
In neither of these cases is the de ‘sign in this respect 
by any means attractive. It is only recently that it 
has been widely realised that the end connections are 
subjected to enormous stresses when short circuits 
occur on the line, or when machines are badly synchron- 
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IlÉNCLOSED ALTERNATOR FRAME FOR FORCED VENTILATION. 


ised. It has taken some disastrous experiences to con- 
vince the designers of large companies of the necessity 
of giving serious attention to this matter of the 
mechanical support of the end connections, and there 
is still a tendency in many quarters to minimise the 
importance of this feature of the design. While it 
is evident from Figs. 4 and 6 that the end connections 
are fairly securely supported, the means provided 
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Fic. 6.—WovND ARMATURE OF ALTERNATOR FOR 400 Kw. 5,000 
Vorrs 42 CYCLES. 


impress one as rather crude. Another method of 
dealing with this portion of the design is illustrated in 
Figs. 7 and 8, where the stator windings which con- 
sist of former wound coils, all exactly alike and 
readily interchangeable, are held in place by a ring 
running round the stator, to which the coils are 
secured at frequent intervals by means of metal straps 
[t is claimed that by this method of supporting the 
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end connections there will be no dispo lacement under 
the severest short circuits that may Occur, and that 
at the same time there is a free circula tion of air iight 
through the windings. : 

In a similar design illustrated in F°1g. 9 the stator 


Fic. 7.—Mei1nop or S$eccuiNG. Exp CONNECTIONS OF STATOR 
WINDINGS OF TURBO-GENERATOR. 


end connections are bedded on a ring which, it would 
seem, could well have been .of much more substan- 
tial construction. It must be remembered that when 
an alternator with fully excited fields is suddenly short- 
circuited, the current which temporarily flows in the 


METHOD ОЕ SECURING END CONNECTIONS OF STATOR 
WINDINGS OF TuURBO-GENERATOR. 


Fic. 8.- 


stator windings may be anywhere from six to twelve 
times greater than the current at rated load. These 
values are some two to four times greater than the 
value of the steady short-circuit current correspond- 
ing to this same excitation. Although the abnormal 
current only flows for a few instants while the mag- 


netic flux has time to readjust itself, nevertheless the 
stress during this interval is enormous, and should 
be suitably met by appropriate design. 

It is not generally realised that the modern speci 
fications as regards inherent regulation of alternators 
entail as an absolutely inevitable consequence, such 
a “‘ weak °’ stator winding as regards ampere turns 
per pole, and so large a magnetic flux per pole that. 
of the total internal losses, the stator core loss and 
the rotor copper loss usually constitute from 80 to 90 
per cent. of the total iron and copper losses. In 
other words, the stator copper loss is an almost 
negligible quantity. The efficiency at light loads is 
consequently much lower in the case of an extra high- 
speed alternator than in the ease of a moderate-speed 
alternator with the same inherent regulation, since 
the constant namely, the and the 
field excitation loss, are very large, and the variable 
loss, namely, the stator copper loss, is very small. 
Thus the reduction of the core loss is of great im- 
portance, and manufacturers should, for high-speed 


losses. core loss 


Fic. 9.—Parr or STATOR or 4-Роге 5,002 Vorr 25 Cycre 750 
R.P.M. 135,200 Уот 3-PHASE ALTERNATOR, SHOWING METHOD OF 
SUPPORTING END CONNECTIONS. 


alternators, certainly employ the newer brands of 
sheet steel with their lower hysteresis and eddy eur- 
The core loss may thereby be reduced 
to something like two-thirds of the value with the 
more ordinary sheet steel. Manufacturers refrain 
from using this high grade steel owing to the con- 
siderable eost, but were thev to reflect that the total 
the finished punchings is in considerable 
maesure made up of the labour item, and were they 
further to reflect on the small percentage which the 
cost of the stator core plates in any event bears to 
the total works cost, they would inevitably arrive at 
the conclusion that the total works cost cannot be 
inereased by the employment of the high grade steel 
to the extent of more than a very few per cent. The 
improved efficiency at light loads and (of far greater 
importance) the decreased heating, justify the use of 
this high grade steel for the stator cores of all turbo- 
alternators. For the rotating field there is no need 
to employ this material, since the rotor core is not 
the seat of any considerable amount of hysteresis and 
eddy current losses. Furthermore, this high 
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steel is rather inferior as regards mechanical strength, 
and is thus disqualified for use in the rotor, where 
the highest attainable mechanical strength is of prime 
importance. 

One regrets that the last year has not seen any 
tendeney towards lower-rated speeds for turbo-driven 
alternators. On the contrary, certain manufacturers 
who made a feature of the circumstance that the 
speeds of their machines were considerably lower than 
the speeds of their competitors! machines, appear to 
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Fic. 10.—SUB-DIVIDED AND VENTILATED COMMUTATOR CON- 
STRUCTION FOR CONTINUOUS CURRENT TURBO-GENERATOR. 


be abandoning this position and to be adopting the 
higher speeds of their competitors. This is a conse- 
quence of the lower steam consumption attainable with 
the higher speeds, and of the lower cost of the steam 
turbine, but so far as regards the design of the electric 


generator, the higher speeds are a most distinct disad-- 


vantage. When one reflects that the turbines of the 
new express Cunarders are rated at 20,000 h.p. each 
(or, say, some 15,000 kw.), and that when steaming 
at 25 knots 
200 r.p.m., it becomes quite evident that there can 
be no fundamental impracticability in building 10,000 
kw. land turbine sets for rated speeds as low as 250 
or 375 r.p.m. This would be of distinct advantage, 
so far as regards the design of the electric generator, 


Fic. 11.—MeEtHOD or SUB-DIVIDING AND VENTILATING A HIGH- 
SPEED COMMUTATOR OF RELATIVELY SMALL DIAMETER AND GREAT 
LENGTH. 


as compared with the speed of 750 r.p.m. which is 
customary for the largest land turbo-generator sets 
yet built, namely, the 9,000-kw. sets, to which refer- 
ence has already been made. 


Continuous-current Generators. 


In the case of continuous-eurrent generators the de- 
sirability of low rated speeds is still greater. In fact, 
the persistence in adhering to high speeds is the 
fundamental reason why continuous-current generators 
for direct connection to steam turbines have rarely 
been successfully developed in sizes of more than some 
000-kw. to 750-kw. rated output. It is only for these 
small rated outputs that continuous-current generators 
for steam turbine speeds are even remotely sound pro- 
positions. It is all-important to insist upon reduced 


the speed of the turbines is less than. 


speeds for steam turbines when supplied for such ill- 
advised purposes as the driving of continuous-current 
generators. The desirability .of reducing the speed is 
the more imperative the lower the required voltage. 
Experience, however, tells us that but very few 
engineers will profit by this knowledge; the great 
majority will perversely insist upon employing steam- 
turbine drive for precisely the class of work for which 
it is least fitted. For no class of work are steam 
turbines less fitted than for driving continuous-current 
generators of fairly large output and for very low 


Fic. 12.— CoxriNvovs-CunRENT Turso-Dynamo ғов 500 xw. 
1,500 R.P.M. 250 Vorrs. 


rated voltage. Гог such cases large slow-speed steam 
engines are the most suitable prime movers. 

Any considerable reduction in speed considerably in- 
ereases the steam consumption of a turbo-generator. 
Hence to employ steam-turbine drive in a continuous- 
current generating station involves the use of many 
units, each of small rated capacity, and these are 
uneconomical units, even for that capacity. Тһе sacri- 
fice in economy is still greater when comparison is 
made with the economy of the sets of much larger 
capacity, which could be employed with piston-engine 
plant, and it will be readily seen that the steam con- 
sumption will amount to from 20 to 40 per cent. 


Fic. 1l3.— AnMATURE OF 1,500 kw. 1,000 r.p.m. 606 Vorr Cox- 
TINUOUS-CvRRENT GENERATOR. 


more for a turbo-continuous-eurrent station, with its 
large number of small and wasteful sets, than for 
a continuous-current station equipped with a few 
piston-engine sets, each of large capacity. Owing to 
the need for, Say, twice as many continuous-current 
sets for a given aggregate capacity when steam tur- 
bines are employed, the saving in engine-roomi floor 
space will, contrary to the customary contention, be 
by no means marked, and the boiler-room will have 
to be much larger than for the steam-raising equip- 
ment which would suffice for economical piston-engine 
plant. 16 is hardly necessary to allude to the greatly 
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increased cost for condensing plant which is incurre 
when turbine sets are installed. ; 
Thus, while steam turbines have a wide field of 
usefulness for driving alternators, their employ- 
ment for driving continuous-current  generators— 


LJ 


Fic. 14.—StTatoR FRAME AND WINDINGS OF CONTINUOUS- 
CURRENT 4-PoLe GENERATOR, WITH SALIENT POLES FOR 
575 Kw. 2,500 r.p.m. 250 VOLTS. 


at any rate, pending the more general intro- 
duction of somewhat higher  continuous-current 


voltages—is merely one more instance of the non- 
discriminating attitude of the majority of engineers. 
They must be either for or against each new device. 
They cannot see that each has its field of usefulness, 


Fic. 15.—STATOR FRAME or Continxnvous-CurRRENt TURBO- 
GENERATOR WITH WINDINGS DISTRIBUTED IN ROTOR SLOTS. 


and that the engineering profession is the richer as 
the result of the wider variety of systems at its dis- 
posal; they must, on the contrary, relegate all but 
the approved fad to the scrap heap, and introduce this 
newest fad, not only for the work where it may be 
used to good advantage, but also for all sorts of pur- 
poses for which it is inherently inferior. Nevertheless, 


progress, although very slow, has been made during 
the last year in the development of the continuous- 
current generator for direct connection to steam tur- 
bines. For the distinctly limited range of work where 
such sets are suitable, distinctly improved apparatus 
is now on the market. 

The considerations arising in the thermal design of 
such continuous-current generators, are not materially 
different from the corresponding aspects of alternator 
design, except that the losses in the compensating or 
interpole windings, and at the commutator, constitute 
additional sources of heating, and hence intensify the 
inherent difficulties of the problem. The methods to 
which resort is being made, however, as regards meet- 
ing these difficulties, are of the same general nature 
as for alternators. The problems peculiar to con- 
tinuous-eurrent turbo-generators relate to commuta- 
tion. These are being met by improvements in com- 
mutator construction, in brushes and in brush-holders, 


Fic. 16.—WaLKER CoMMUTATOR FOR HIGH-SPEED CONTINUOUS- 
CURRENT GENERATORS, WITH VERTICAL BEARING SURFACES 
AND LATERAL PRESSURE BRUSHES. 


and also by means of special armature windings or 
special field windings and field constructions. 

In Fig. 10 is illustrated a commutator construction 
which, while proposed some time ago, has, during the 
last year, come into rather extensive use. The seg- 
ments, instead of extending the full length of the com- 
mutator, are sub-divided into two or more components. 
The ventilation is through channels parallel to the shaft, 
connected with radial channels between the component 
segments. It has even been proposed that the chan- 
nels parallel to the shaft should be formed by recesses 
in the sides of the segments, as indicated in Fig. 10, 
but the channels are preferably arranged more on the 
lines indicated in Fig. 11, which, however, does not 
relate to an extra high-speed commutator, and hence 
is not provided with shrink rings, the V-ring type 
construction suffieing. A  500-kw. 1,500-r.p.m. 250- 
volt continuous-current set provided with a commu- 
tator in which the segments are thus sub-divided, is 
shown in Fig. 12. This machine affords a striking 
illustration of the abnormal dimensions necessarily 
given to the commutator for a low-voltage machine of 
this capacity and speed. The commutator cannot be 
of larger diameter and shorter, for there are the limita- 
tions imposed by the peripheral speed which cannot 
well exceed, but should rather be considerably below, 
40 metres per second, as otherwise questions relating 
to brush friction and the collection of the current at 
the brushes present insuperable difficulties. 
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The armature of another recent continuous-current 
generator is illustrated in Fig. 13. This is for 1,500 
kw. at 1,000 r.p.m., and is for a pressure of 600 volts. 
One at once sees how much more favourable this 
higher pressure (600 volts) is, as regards commutator 
design, to the lower pressure (230 volts) of the design 
illustrated in Fig. 12. 

In Fig. 14 is illustrated a 375-kw. 2,500-r.p.m. 250- 
volt continuous-current salient-pole turbo-dynamo, а 
number of which have recently been placed in service. 
In this design four distinct windings are employed on 
the stator. These are the shunt and the series windings 
on the main poles, the series winding on the inter- 
poles, and the series compensating winding laid in 
slots in the face of the main poles. These each per- 
form their special and now well-understood functions. 
The tendeney, however, seems to be strongly in the 
direetion of abandoning salient poles and adopting a 
construction in which the stator is provided with 
slots in which the various windings аге located. 
During the last year this general plan of design has 
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Fic. 17.—PvNcA Winxptxc МотірЕ Circuir DovBrvy КЕ-ЕХТКАХТ 
DurLex WINDING WITH SPECIAL COMMUTATING CONNECTIONS. 


undergone considerable development, and the general 
style of winding illustrated in Fig. 15 has been 
evolved. The details of such windings have so often 
been deseribed in the technical press as to render 
superfluous further reference to them on this occa- 
sion. It may merely be mentioned that the stator 
illustrated in Fig. 15 is for a 135-kw. 3,000-.p.m. 
bi-polar machine. It may be of further interest to 
point out that the general type of stator frame is 
totally enclosed in quite the same way which is now 
generally employed. for turbo-alternators, and that the 
air is admitted through an inlet at the bottom of the 
machine, and is led away from chimney-shaped open- 
ings at the top of the machine. The experienee of 
the past year has confirmed the view that the satis- 
factory operation cf continuous-current turbo-alter- 
nators requires separate excitation of the shunt spool 
windings. Some manufacturers have incorporated 
direct connected exciters in all their standard designs. 

The still very grave commutation difficulties con- 
tinue to stimulate progress in the development of 
spectal types of brushes. As instances may. be men- 
ticned the Morganite, the Bronzkohl, and the Endru- 
weit brushes, each of which has characteristic pro- 
perties, which have been deseribed in the technical 
press. These brushes are used independently and in 
combination with one another. but it ean hardly be 
said that any definite trend toward some one type is 
as vet apparent. Closely related to the brush develop- 
ments is the question of brush-holders. and here also 
enterprising developments are taking place. Notable 
wrongst these may be mentioned certain types cf 


pneumatic and spring brush-holders, illustrations ot 
which have already appeared on various occasions in 
the technical press. In general, it would appear that 
some type of compound brush—for instance, a carbon 
or graphite brush constituting the toe and a metallic 
brush the heel—is destined to afford the best solution 
to the question. Nevertheless, it should be said that 
some companies which were some time ago decidedly 
in favour of the partial or entire use of metallie 
brushes are now advocating carbon or graphite brushes. 
The tendencies observable in various quarters are just 
now too much at variance to draw any very useful 
general conclusions. 

A most interesting development in connection with 
commutators and brushes is that set forth in Miles 
Walker's British patent No. 5,450 of 1906. In this 
invention the commutator bearing surfaces are ver- 
tical planes as seen in Fig. 16; consequently, any 
unevenness in rotation will not tend to vary the pres- 
sure between the brushes and the commutator sur- 
face, or to interfere with uniform and good contact. 
For the peripheral speeds to which one must resort 
in designs of continuous-current  turbo-generators, 
much more quiet running may be anticipated than 
with brushes bearing on a cylindrical surface. It is 
understood, from recent allusions in the technical 
press, that machines of fairly large capacity on these 
lines have been designed and tested, but not much has 
yet been heard of them. The construction is fairly 
well shown in Fig. 16, and a further description is 
unnecessary. It is reasonable to expect that this con- 
struction will play an important part in practice during 
the coming year. 

It should be clearly understood that interpoles and 
compensating windings cannot be said to certainly eon- 
stitute necessary attributes of continuous-current 
turbo-generators. Certain recent inventions in arma- 
ture windings, amongst which тау be mentioned 
those devised respectively by Punga, Pohl. and 
Walker, are of very considerable promise. and on 
further development may lead to such good results 
as to enable interpoles and. compensating windings to 
be dispensed with in some eases. Even if interpoles 
or compensating windings are still used on the field. 
one or other of these new armature windings will 
further contribute to improvements in commutation. 
The Punga winding, illustrated in the diagram of 
Fig. 17, consists, in its usual form, of a multiple cir- 
cuit double or triple winding with equalising connec- 
tions so arranged, as shown in the diagram. as to 
ensure an equal gradation of the potential distribution 
over the commutator. Excellent results. have been 
obtained with this winding, which is being extensively 
employed on the Continent. 

The development of the homopclar or acvelic type 
of continuous-current dynamo is being vigorously 
prosecuted by at least one large сотрапу. The prin- 
cipal difficulty with this type relates to the large frie- 
tion loss associated with the eclleetion of the currert 
from the large number of slip rings required. for ob- 
taining reasonably high voltages. During the last vear 
a 200-kw. 600-volt Noeggerath type of hemicpolar 
dynamo has been completed. 


The Paris-Vienna Raiiway.—The railway line which ram 
through the Arlberg Tunnel, under the Tyrolean Alps, is to be 
electrified. ‘This is on the main line from Paris to Vienna, and 
is 75 miles long. The tunnel slopes upwards from each. emi 
to the middle. According to the plans, the speed cf the trains 
is to be increased 25 per cent. and the road capacity 50 ver 
cent., and the length of the steam track to be converted is 
about 140 miles. exclusive of the tunnel. The svstem will be 
three-phase alternating, and the locomotives will be 5.000 h». 
capacity, and are to be designed so that when coasting down ҺИ 
they will generate current and give back to the svstem about 
6 per cent. of the energy required on the up grades. Mr. €. L 
de Muralt, consvlting engineer, of New York. and professor ot 
electrical engineering at the University of Michigan. is consult: 
ing engineer for the State Railways of Austria, and will Super 
vis? the work. 
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THE ELECTRIC CRANE EQUIPMENT OF THE “LUSITANIA” AND 
THE * MAURETANIA " 


HE crane equipment on the Cunard steamship —as the name implies—the barrel runs loose on the 
Mauretania—like that of her sister ship, the shaft, and is connected or disconnected by means of 
Lusitania—consists of four deck cranes and four bag- a coil clutch. The lever for operating the coil clutch 


Fic. l.— View SHowiNG POSITION or DECK CRANES. 


gage and mail hoists; two of these cranes have a is so connected with the controller handle that the 
radius of 26 ft. and the other two a radius of 18 ft. one motion which gives current to the motor also 
These cranes are shown in Figs. 1, 2, and 3. The engages the clutch. A powerful foot brake is fitted, 
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gearing is compactly arranged around the pillar, so and the foot treadle is interlocked with the controller 

as to be well under cover, and the handles are brought handle in such a manner that it is impossible to work 

up to the working platform. These cranes are con- one against the other. One of the features of the 


structed on the *' free barrel " system, under which ‘“ free barrel" system, which is fitted to upwards of 
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300 electric dockside cranes, is that the load can be 
lifted to any desired height and released immediately 
under the control of the foot brake, without having 
first to bring the armature and its train of gearing to 
rest. Further, as the motor runs in one direction 
only, it is not subjected to any undue shoeks, and 
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Fic. 3.—Deck CRANES ON THE ‘‘LUSITANIA.”’ 


the current consumed is consequently low as the fric- 
tional drive gives a certain amount of elasticity at 
starting, and checks the gush of current usual with 
rigid systems. The baggage and mail hoists—all of 
which have been provided by Messrs. Stothert and 
Pitt (Limited), of Bath—are of the same general 


Fic. 4.—MercHaNism or ВАССАСЕ Hoists. 


design as the lifting gear of the cranes, many of the 
parts being interchangeable, although they have no 
Jibs. The arrangement of their mechanism is shown in 
Figs. 4 and 5. The cranes are each capable of lifting a 
load of 12 ewt., and, as shown in Figs. 1 and 2, they 
are fixed on the boat deck, and the post is extended 


through this deck and stepped into a footstep on the 
promenade deck. The motions of lifting and slewing are 
actuated by separate motors, and the speeds are :— 
lifting, 12 ewt., 200 ft. per minute; slewing, 300 ft. 
per minute. The lifting gear is operated from the 
motor by means of single reduction worm gearing of 
high effieieney; the worm is of forged steel, and the 
worm wheel has phosphor bronze teeth. This gear is 
machine-cut, and runs in an oil bath. The slewing 
motion is operated from the motor by means of worm 
and spur gearing driving a pinion working into the 
externally-toothed fixed slewing-ring. The weight of 
the revolving superstructure is carried on spherical 
faced frietion pads in the footstep, and the horizontal 
strain is taken on rollers bearing on a path turned in 
the foundation casting on the boat deck. The sides 
COIL CLUTCH LE --- SPEEDING Up MOTOR.. 
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Fic. 5.—ARRANGEMENT OF CONTROLLER GEARING, &С., FOR 
BaccaGr Hotsts. 

of the superstructure are of steel plate and angle with 
suitable provision for carrying the lifting and slewing 
gear. The jib is constructed of two rolled steel sec- 
tions rigidly connected together by lattice bracing. 
The tie rods consist of wire ropes, and were made in 
this manner to enable the jibs to be conveniently 
lowered down. The motors are series wound, of the 
totally enclosed type and suitable for a voltage of 110 
volts, and the powers are:—lifting, 12 b.h.p. at 500 
revs.; slewing, 24 b.h.p. at 720 revs. Each motor is 
controlled by a controller of the metallic type pro- 
vided with suitable metallic resistances. Current is 
collected by means of ring collectors carried imme- 
diately beneath the boat deck. The bearings through- 
out the machines are bushed with gunmetal, adjust- 
able where practicable, and the worms have ball 
thrust bearings. — І 
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THE DEVELOPMENT OF CONTINUOUS CURRENT TURBO- 
GENERATORS 


N his Paper read last ‘Thursday before the Institution of 

Electrical Engineers, Dr. R. Pohl referred to the untiring 
energy with which most of the leading firms in all countries 
have been working at the problem for the last four or five years, 
tollowing the lead of Messrs. Parsons & Co., of Newcastle, and 
Messrs. Brown, Boveri & Co., of Baden. In view of the 
desirability—from the turbine maker's point of view—of run- 
ning the set with as high a speed as possible, we have first of 
all to answer the questions: Given a certain diameter of the 
armature, what will be the maximum permissible speed at which 
it may be run, without undue stress being set up? and secondly, 
what is the maximum possible output thereby obtainable, 
assuming the armature to be made axially as long as possible? 
In finding the reply to these questions, we shall arrive at a 
curve showing the highest possible speed for which a generator 
can be built as a function of its output. 

In slow speed machines the output is limited either by the 
sparking or by the heating. The extremely high periodicity and 
consequent large iron losses with which most turbo-generators 
have to work, coupled with their small dimensions, necessitate 
in most cases the employment of artificial cooling devices, so 
that the heating limit can, for our purposes, be considered as 
lying above the output limit as fixed by other considerations. 

The mechanical or speed limit of an armature is defined by 
the circumferential velocity, for which the tensile stresses reach 
their permissible limit. In working through modern turbo- 
generator designs it will be found that it is invariably the stress 
in the end shells protecting the connections which first ap- 
proaches the limiting values. Allowing a permissible stress for 
ordinary bronze casting of 260 kilogrammes per square centi- 
metre (tenacity about 1,500), we obtain as maximum velocity 
for an unloaded ring 55 m./sec. Considering the additional 
load due to the end connections, the maximum speed will only 
be about 50 m./sec. In order to allow of higher circumferential 
velocities, special phosphor-bronze and manganese-bronze castings 
are generally employed for the end shells. As the permissible 
stress for these materials is about 600 kilogrammes per square 
centimetre or even higher (tenacity about 3,500 to 4,500), the 
maximum velocity will be found to be 75 to 85 m./sec. under 
the conditions of load prevailing in such machines. If, for the 
purpose of our consideration, we assume 75 m./sec. to be the 
maximum circumferential velocity, we arrive immediately at 
the highest possible speed in revolutions per minute for any 
armature of given diameter. 

Flash.over | Limit.—While in ordinary slow speed D.C. 
machinery the only electrical limit is that of sparking, in high 
speed machines we have not only to deal with this factor but 
also with a new one, which we may term the ''flash-over limit,” 
and which requires quite as much attention as the commutation. 
lt is, of course, à matter of common experience that bad com- 
mutation, particularlv in connection with a dusty commutator, 
can by itself be the cause of flashing over, and it is further well 
known that the kind of winding employed and the velocity of 
load fluctuations, which result in momentary increases of pres- 
sure, materially influence the phenomenon. Whilst fully recog- 
nising the importance of these subsidiary causes it must, in the 
authors opinion, be admitted that the maximum voltage рег 
segment 1s the most important factor, which for satisfactory 
performance should not exceed a certain value. ‘This value we 
shall have to decide upon. In doing so, however, it must be 
remem:tered that the circumferential velocity is already fixed as 
not more than 75 m./sec., and that now in limiting the voltage 
per segment, the highest number of lines of force which can be 
allowed to pass through the gap per centimetre armature cir- 
cumference is at the same time settled. In other words, by 
limiting eug max the product Byway. х 1, is simultaneously limited, 
which practically means also the length of the armature. 

Experience has shown that slow speed machines, with clean 
commutator and the usual thickness of mica insulation between 
the segments, approach their flash-over limit if the voltage per 
segment reaches a maximum of about 60 volts. As a safe limit 
in the case of turbo-generators 40 volts may be taken, the 
smaller figure taking into account the effect of load fluctuations, 
dust, &c. In testing and examining a large number of different 
machines, the author found this figure only once or twice slightly 
exceeded. From ewp, max, = 40 volts and v=75 n./sec. the product 
B, max. X la is found to be (in an ordinary lap winding) — 


40 < 10^ 


= = 267.000. 
2x To- 100 


B, max X la = 


Assuming 25 per cent. field distortion— 


(Bem. 1) 


b, mean 
then— 
B, mean X 1g = 215,000, 


which for Bj,,,,,25,000 corresponds to 1,=43 cm. as greatest 
permissible length of the armature, independent of its diameter. 
We now arrive at the total number of lines px N (p=number 
of poles, N=flux per pole), entering or leaving the armature. 

pole-arc 
pole-pitch 
—0:-44 d, 10% It wil thus be seen that in the design 
of the magnetic circuit of а turbo-generator the flash- 
over limit is of the utmost importance, as it restricts the number 
of lines allowed to enter or leave an armature of given 
diameter. 

Commutation Limit.—The only point which now remains to be 
settled, before arriving at the highest possible output, is the 
question as to how many ampere-turns can be accommodated on 
the circumference of the armature, or, in other words, what is 
the highest perinissible specific load A S (ampere conductors рег 
centimetre armature circumference). The limiting factor in this 
case is the sparking. The quality of the commutation, of course, 
depends not only on the A 5 value of the armature, but is in- 
timately connected with quite a number of other electric and 
magnetic conditions, particularly the effectiveness of the commu- 
tating poles. Last, and not least, it depends greatly on the 
mechanical conditions of the armature, the commutator, and the 
brushes. Further, in machines of large output the pressure, or 
better, the absolute value of the current strength, is of the 
greatest importance, so that for 550-volt machines AS may be 
considerably higher than for 240 or even 120-volt machines. 
Although a general fixing of AS values is therefore impossible, 
the accompanying curve, Fig. 1, applicable to well-designed 


Taking the ratio =a=0°'65, we find pN =da та B, wean la 


400 


300 


AS 
to 
= 


0 40 sO 120 104) КШТ 240 
da in Cms. 


Fic. 1. 


990-volt machines working with the above-stated values of v 
and la» may be adopted as containing the limiting figures. 
Having thus settled upon the values of AS, px N, and the 
speed, the maximum possible output in kilowatts [for any 
assunied diameter can now easily be deduced. 

As the E. M.F. produced by a generator is-— 


K=pNx T dd x 1075, 
a 60 
and the current strength— 
C=A Sxd,m x^, 
ò 


the output will be— 
_ЕхС 


Values based on the above calculation, showing the maximum 
outputs and speeds which at the present time are obtainable in 
the very best designs, are plotted in Fig. 2 as a function of the 
speed, and at the same time the respective curve of the Parsons 
turbine, as usually constructed, is indicated by a dotted line. 
The comparison is of interest, as it shows that up to about 
S00 kw. the dynamo can be built to the requirements, whilst for 
outputs above 500 kw., the proper domain of the steam turbine, 
it is no more possible to construct D.C. generators running at 
so high a speed as the equivalent turbine demands. 
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There are two ways of overcoming the discrepancy. The one 
consists in artificially reducing the speed of the steam turbine, 
which, however, entails increased cost and steam consumption, 
the second is the tandem arrangement of two dynamos coupled 
to one turbine, the capacity of each being one-half of the turbine 
output. 

Homopolar Machines.—Before dealing with methods for the 
reduction of the electrical difficulties in commutating machines, 
it will be of interest to consider the prospects of the homopolar 
type of direct-current dyramo. Though historically the oldest 
electro-magnetic generator, this type had been almost forgotten, 
until in 1904 the publication of the test results and of the con- 
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struction of a 300-kw. homopolar turbo-dynamo, built by the 
General Electric Company, U.S.A., directed the universal interest 
again to the same. 

The main objection cited against the homopolar principle is 
the difficulty of obtaining sutticiently high voltages. The author 
ventures to suggest, however, that this is not the most important 
cne, but that the excessive weight of active material, which 
these machines require, is, from a commercial point of view, 
practically prohibitive. Returning, however, first of all to the 
"production of kigh voltages, the belief has often been expressed 
that the development of high speed prime-movers would greatly 
facilitate the introduction of homopolar machines on the ground 
that turbo-speeds would remove the long-standing objection 
against this type. It may be pointed out that this argument 
must be taken with great reserve. In fact, it is easy to show 
that exactly whe opposite is the case, provided that in all cases 
the same circumferential velocity of the armature is allowed. 
Taking the arrangement shown in Fig. 5, which is the most 


Ya 
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suitable one for producing high voltages, Dr. Pohl deduced the 
following formula for the weight of steel required— 


W =7°'8(5'8 d? +74 4,7107 5 tons. 


Thus for v 2100 m./sec., for instance, a 1,000-kw. generator 
could be built for 600 volts, obtained by means of twice six 
slip-rings connected in series. The speed of 1,900 r.p.m. would 
be quite convenient. 'The weight of steel, however, is not less 
than 51 tons as compared with approximately 5 tons magnetic 
material for a commutating machine of similar output. This 
comparison will sutlice to show that, at present, it is out of the 


question to commercially obtain satisfactory results with homo- 


polar machines. At the same time the fact must not be lost 
sight of that the twelve slip-rings for 1,670 amperes each, which 


are not easily accessible and rotating at very high speed, will 
most likely require as much attention as a turbo-commutator. 

The poor utilisation of the material in homopolar machines is 
mainly due to the low AS values, which are approximately only 
one-tenth of those employed in large commutating machines. 
Seeing that the AS value is limited by the brush apparatus, the 
problem of building a commercially successful homopolar machine 
appears to be identical with the problem of constructing a 
reliable apparatus for taking current out of a cylinder rotating 
at very high velocity with a current density corresponding to 
about 200 to 300 amperes per centimetre circumference. So long 
as this problem remains unsolved the homopolar machine seems 
to be only suitable for such outputs and such low pressures for 
which a commutating machine is practically impossible. ‘The 
solution of the problem, however, is perhaps connected with even 
greater difficulties than those involved in the further improve- 
ment of commutating machines. 

Means for the Improvement and Increase of Output of Com- 
mutating Machines.—Such means must have for their object the 
further extension of the above discussed two limits, namely, the 
sparking and the flash-over limit. This can be accomplished, 
first, by working with a higher circumferential velocity of the 
armature. Considering two machines of equal output and speed, 
of which the one has the armature diameter D, the other the 
diameter 2 D, the length of the armature of the second will be 
only a quarter of that of the first, whilst for the same pressure 
the number of conductors and segments will be doubled. The 
voltage per segment, and approximately also the reactance 
voltage, will therefore only be one-half of the respective values 
of the first machine. These two voltages may be taken as being 
approximately inversely proportional to the circumferential 
velocity employed. Now 75 m./sec. cannot very well be 
exceeded with “ordinary manganese-bronze or phosphor-bronze 
castings for the end shields. By employing, however, certain 
steel alloys of very low magnetic conductivity and high tensile 
strength, further progress in this direction appears to be pos- 
sible. The difficulties connected with balancing, which rapidly 
increase with increase of circumferential velocity, must, how- 
ever, not be disregarded. Even more important than the first 
balancing is the steady running and maintenance of balance 
urder continuous work. It is therefore infinitely preferable to 
aim at such further improvements as do not entail any 
further increase in the velocity. 

Directing our attention to the permissible A S values, a further 
possibility seems to lie in the careful adjustment of the commu- 
tating field. This would have for its object the extension of 
the AS line without exceeding the sparking limit. As is well 
known, in machines with artificial commutation, additional short- 
circuit currents and sparking can only occur if the E.M.F. 
induced by the commutating field is different from the react- 
ance voltage. Now as the latter increases exactly in proportion 
to the armature current, the characteristic of the commutating 
field should be exactly a straight line. Unfortunately this is 
not the case, and, in fact, it is mainly the deviation from this 
straight ‘ine which ultimately causes sparking and limits the 
permissible AS. Even for the very low saturations obtaining 
in the commutating poles of turbo-generators the characteristie 
of the commutating field is slightly convex instead of being 
exactly straight. 

The author has found that the following method allows an 
adjustment of the form of the characteristic. A shunt parallel 
to the commutating poles 1s employed, the resistance of which 
increases rapidly with increasing load. Iron resistances of the 
kind used for Nernst lamps are particularly suitable, although 
thin copper wires may also be employed, for which without 
enclosure in an air-tight bulb high temperatures may be per- 
mitted As will easily be seen, the ampere-turns of the com- 
mutating poles as a function of the load will now rise according 
to a concave curve, thus compensating for the curvature of 
the characteristic. Experiments have shown that almost exact 
straight line relationship between the intensity of the commu- 
tating field and the load is thus obtainable within very wide 
limits. 

Coming finally to the flash-over limit, the possibility might be 
suggested of improving the commutator construction with the 
view of preventing flashing over. This would permit of a higher 
voltage per segment, and would enable us to work with a larger 
magnetic flux and thus to increase the output. It must not be 
forgotten, however, that even if this were possible, an increase 
of the output by means of larger flux is, in principle, connected 
with a lengthening of the armature, and means therefore at the 
same time an increase of the reactance voltage and of the com- 
mutation difficulties. Thus what might be gained in flux would 
at least partly be lost in AS. 

lhere is no likelihood of decided improvements in the direc- 
tion of increased flux unless means are found which would enable 
ihe armature to be lengthened without exceeding the flash-over 
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limit and simultaneously without increasing the reactance volt- 
age. This can only be accomplished, it seems, by a suitable 
armature winding, and the author believes that it is in this 
direction that important developments must be looked for. 

A brief description of a new winding which has the above aim 
for its object may be permitted, although no experimental 
results can as yet be communicated. 

In machines working in the near proximity of the above cal- 
culated limit the number of commutator segments is in most 
cases extremely small, and the width great. Leaving out of 
ccnsideration multiple windings, which in practice have proved 
unreliable, it is impossible to increase the number of segments, 
as this would cause a proportionate rise of AS and of the 
reactance voltage. It has been repeatedly proposed to adopt 
additional segments connected to suitable points of the armature 
coils, and to increase thereby the number of bars without in- 
creasing at the same time the AS value. The intention is to 
commutate each coil step by step and to obtain a reduction of 
both the reactance voltage and of the voltage per segment, 

Fig. 4 shows diagrammatically such a winding, in which in 


this manner the number of commutator bars is doubled. "There 
is no doubt that the voltage per segment is actually halved. As 
regards the commutation, however, it will be found on closer 
examination that the reactance voltage is by no means neces- 
sarily reduced, because the self-induction of the connecting 
wires always adds itself to that of the conductors undergoing 
commutation. In practice the connectors will be necessarily 
arranged in holes in the armature iron. They are surrounded 
entirely by magnetic material, and the self-induction of a con- 
necting wire will most likely be far higher than that of a con- 
ductor. Assume, for sake of argument, that practically no 
current at all would pass thrcugh the connecting wires to the 
ccmmutator, owing to their very high self-induction. Then the 
reactance voltage would be twice as great as in an ordinary 
winding, as the time of commutation would be reduced to a 
half. If, on the other hand, the resistance and the self-induc- 
tion of the connecting wires would be similar to that of the 
ordinary commutator lugs, the reactance voltage would be 
halved. From this it is seen that whether the auxiliary seg- 
ments improve the commutation or otherwise depends entirely 
ол the self-induction of the connectors. Now there is a simple 
wey for the neutralisation of their self-induction. If they are 
arranged in groups in such a way as to have connectors of 


-opposite polarity always in close proximity to each other, so 
that the number of ampere conductors in every one of these 
groups is always zero, practically no lines of force will then be 
interlinked with апу such group. Their self-induction is thus 
eliminated. This will be more clearly understood by considering 
a bipolar machine in which all the connectors are arranged in 
one group—for instance, in a hollow shaft. At any instant the 
connecting wires will carry exactly the same amount of current 
in both directions, so that no change of maynetic flux can take 
place. Fig. 5 will make the arrangement clear. In the practical 
construction of this winding it is by no means necessary to 
make the number of groups equal to the number of pairs of 
poles, although in 4- and 6-polar machines this does not create 
any great difficulty. The number of groups may be made 
as large as convenient if only care be taken to have in each 
group wires which are displaced by 180 electrical degrees. The 


objection could be made that there will always be irregularities 
in the distribution of the current and induction effects due to 
the same. To prevent irregularities as completely as possible, 
the connectors are joined to the equalising rings at the back ot 
the armature, and furthermore they are arranged in copper tubes 
through the armature core, which would exercise a very strong 
damping effect on any remaining magnetic oscillations. The 
ccnne-tors are made of considerable size, so as to keep the 
ohinie resistance as low as that of the ordinary commutator lugs. 
Satisfactory running machines of twice the present armature 
length, and of twice the output at present obtainable, appear to 
be within the possibilities of this winding. The necessity of 
arranging two machines in tandem would thereby be removed, 
and even for such outputs and speeds which at present can be 
obtained by means of one machine only the application of the 
new winding should mean a very great margin of safety as to 
sparking and flashing over. Such results, however, would, prob. 
ably, by no means form the limit of what may be expected 
from the future as regards D.C. turbo-generators. We are 
only in the very beginning of their history, and, in spite of 
some reverses, the great progress made during the last few 


years justifies the confident expectation of much more important 
developments. 


DISCUSSION. 

Mr. G. б. Sroney (Messrs. C. A. Parsons & Co.) said the | 
Paper was one of the few on high speed generators read before 
the Institution, and gave a quantity of information which had 
not been published hitherto. There were, however, one or two 
points which he would like to criticise. Dr. Pohl said that in 
slow speed machines with clean commutators the point for 
flashing over was reached with about 60 volts maximum per 
segment. But he had looked through Prof. Silvanus Thomp- 
son's book on dynamo electric machines, and could not find any- 
thing like this. The highest was about 34 volts, and the next 
highest was 21 volts per segment, and it was common knowledge 
that slow speed machines had generally more commutation sey- 
ments than high speed turbo-generators. Dr. Pohl also said 
that the safe limit in the case of turbo-generators was about 
40 volts, but he thought this was much too low for the case 
of the modern turbo-generator, where the commutator was built 
with rather thick mica. He had made several two-pole machines 
for 550 volts that commutated perfectly with 49 volts per 
segment, and he did not believe that the limit had by any 
means been reached. In fact, there was a steady tendency to 
increase the maximum volts per segment. With regard to the 
curve of ampere conductors per centimetre of armature circum- 
ference, or, what was the same thing, which was often taken 
in this country, ampere turns per inch diameter, Dr. Pohl's 
figures were fairly right, but considerably on the low side. His 
firm's figures were much higher, and even with the conditions 
obtaining from 25 per cent. overload to no load without sparking 
and 50 per cent. overload without injurious sparking, they 
could go much higher with their armature, especially in cases 
where they were surface wound— which to his mind were much 
preferable to sunk-wound armatures—and therefore the self- 
induction of the wires was reduced. With regard to flashing 
over, he had not yet had such a case in a modern two-pole 
machine; in fact, they had obtained better results on two-pole 
machines with the Parsons compensated winding than with 
four-pole machines, and experience had shown that the cost of 
building large two-pole generators was not greater than four- or 
six-pole. ‘This could be understood when it was remembered 
that even in larger sizes the alternations in a turbo-generator 
were more than in an ordinary slow speed generator or a 
multipolar machine. Dr. Pohl also stated that 500 kw. was the 
maximum for direct-current dynamos to run at the high speed 
demanded by the turbine. He did not agree with this, although 
it might have been true six or seven years ago. His firm had 
made several 750 kw. machines running at 1,800 r.p.m., and a 
1,000 kw. machine for 1,500 r.p.m., and they were quite 
repared to build a 1.500 kw. machine running at 1,200 r.p.m. 
hese were exactly the same speeds as were obtained with 
alternating-current machinery. For instance, a 1,000 kw. 
machine at 1,500 r.p.m. was equivalent to a four-pole 50-period 
or a two-pole 25-period machine, and everybody knew that a 
1,000 kw. alternator at 1,500 r.p.m. was a most economical 
machine. "Therefore, if the curve given in the paper were put 
up a bit to correspond with this, it would be found that the 
present limit would be about 1,500 kw. Further, it must be 
remembered that things were advancing very rapidly in this 
direction, and that what was true three vears ago was totally 
out of date to-day. It all rested on a fight between turbine 
makers and dynamo makers. The dynamo people said make 
your turbines run slower, whilst the turbine people said make 
the dynamos go faster. The result was that the two were 
coming together, and gradually the limit had been forced up. 
He remembered well about 12 vears ago that they thought they 
had done a wonderful thing when they built a 200 kw. machine 
at 1,000 r.p.m. To-day, this was considered mere child's plav. 
What Dr. Pohl said about homopolar machines was, he thought, 
perfectly true. He was afraid thev were quite hopeless. His 
firm had gone most carefully into this, and had made several 
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small ones. The first one Mr. Parsons made was in 1887, and 
it ran at 15,000 r.p.m., and had a rotor 3 in. diameter and gave 
about four or five volts. Dr. Pohls remedy otf doubling the 
number of commutator segments was interesting, but when 
ne tried to work this out under the limitations of high speed 
machinery, where at ordinary diameters the centrifugal force of 
every pound was equal to a ton, he would get into trouble. He 
much doubted whether 1t would be found possible in pace 
to equalise the self-induction of the conductors which were 
connected to the commutator by the outside and the inside of 
the armature, and unless the self-induction of the two was 
absolutely the same, or, in other words, unless it could be made 
negligible, it was obvious that there would be more tendency 
to spark at certain segments than at others, and thus the 
commutator would rapidly become uneven. He had tried to 
work out a design embodying Dr. Pohl's idea of carrying all 
the conductors from the back end of the armature along the inside 
of the spindle, but had failed to make a job of it, and he 
would look forward with great interest to Dr. Pohls further 
paper, when he would, he hoped, describe a 2,000 kw. con- 
tinuous-current machine running at 1,500 r.p.m. А very small 
inequality indeed in the voltage between the segments caused 
serious sparking. This he had found to his cost in former 
machines, in which the conductors were grouped slightly closer 
together at one point than another to provide extra ventilation. 
Unless the winding of the armature was absolutely symmetrical 
sparking at certain segments took place, and unless Dr. Pohl 
could get his wires inside the armature to have absolutely no 
self-induction, and made the commutator connections the same 
as the resistance of his internal wires, he was afraid he would 
get into trouble. 

Mr. E. J. Fox (Messrs. Willans & Robinson) said that, 
speaking from the steam turbine builder's point of view, he was 
glad that Dr. Pohl had persuaded his company to take up the 
manufacture of dynamos for this special purpose. There was no 
doubt that the absence of satisfactory continuous-current 
dynamos had kept back the more extended adoption of direct- 
current turbine sets. It was on this point that this country 
had to plead guilty to being considerably behind the Continent, 
where, owing to the fact that slow speed direct-coupled sets 
had been the universal practice, there had been a greater 
incentive to introduce direci-current turbine sets at a consider- 
able saving in prime cost than had been the case in this country, 
where satisfactory high speed engines were available. There 
was no doubt that, until comparatively recently, we had had to 
look to the Continent for this type of plant. Until the last year 
or two his firm had kept clear of direct-current dynamos, for 
the simple reason that they did not think they were sutticiently 
reliable, and it was only after inspecting a good many plants 
on the Continent they realised that very big sets were being 
built, which to all intents and purposes could be considered 
satisfactorv. Only last week he was speaking to one of the 
leading Continental engineers, and his impression was that the 
direct-current dynamo, as built at present by one or two firms, 
was certainly quite good enough, and he would never think 
of spending the extra capital in putting down reciprocating 
plants. As far as he personally had been able to judge from 
observation, they had to look to the slotted core armature with 
carbon brushes for a satisfactory machine, and he was very 
doubtful whether anvthing running without carbon brushes 
could be considered sutticiently satisfactory. Не recently in- 
spected a 1,000 kw. set running at Salford, and certainlv the 
performance of that machine was in every way satisfactory. 
The brushes certainly required a good deal more attention than 
any ordinary high speed would do, but this was not very much 
to ask in return for the other advantages gained. He under- 
stood that dynamos were now being built up to 1,800 kw. in 
one armature running at a speed of about 1,000 kw. or 1.100 kw. 
revs, per minute. Until comparatively recently this type had 
been limited to 1,100 kw. or 1,2€0 kw. at the outside. On the 
question of speed, he was afraid there was a tendency to overdo 
this. We had now arrived at a stage when dynamos couid 
be built to run satisfactorily at certain speeds, but there was a 
general inclination to want to increase these in order to slightly 
reduce the first cost and steam consumption. [n view of the 
competition, not only in this country but on the Continent, he 
thought this would have the effect of sacrificing reliability and 
satisfactorv running, 

Mr. Mites WALKER said :— 

Dr. Pohl’s Paper is particularly interesting at a time when 
the D.C. turbo machine is struggling to oust the big engine 
type generator. It will be interesting to watch the progress of 
design during the next few vears and see the outcome. Dr. Pohl 
has looked at the matter from the designer's point of view. I will 
try to put myself in the users place and see what characteristics 
a direct-current turbo-generator should have in order to give 
universal satisfaction. The user would like a D.C. turbo to have 
all the good qualities of the massive engine type machine. Let 
us consider what these good qualities are :—- 

(1) Carbon Brushes.—-The turbo-generator, if it is to oust the 
engine {уре machine, must have carbon brushes, or at least 
brushes which hardly wear at all. and which do not wear the 
commutator, It is true that metal brush machines are made to 
operate fairly satisfactorily in the hands of careful attendants, 
but af the brushes are left without attention. they soon wear so 
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as to cover the wrong arc and begin sparking and burning. Even 
in the best hands, the wear of the brushes is considerable, the 
whole set having to be renewed every two or three months. The 
wear of the brushes fills the air with fine copper dust which 
settles on insulating surfaces and is often the cause of break- 
downs. Carbon brushes can be made which will run for years 
without renewal, always occupying the same arc and giving to 
the commutator a bright gloss so that after years of running 
only the slightest wear can be detected. Electrical engineers 
owe a great deal to the makers of carbon brushes for the way 
in which they have solved the problem of brush manufacture 
and given us such excellent brushes. It is a pity to throw away 
all the advantages of carbon brushes and go back to metal 
brushes. Another advantage of the carbon brush 15 that it does 
not require such a fine adjustment of the commutating pole. 
We have just heard something of the convex saturation curve 
of the commutating pole. With a carbon brush the designer 
is not much troubled with this convexity. All that is necessarv 
is to put more than the strict theoretical number of ampere 
turns on the commutating pole. At half load the ampere turns 
are theoretically too high, but a carbon brush at half load 
does not mind a little thing like that. At full load the ampere 
turns may stil be a little too high, but it does not matter. 
On a sudden heavy overload the ampere turns, even if rather 
too few, are sufficient to stop the sparking which would occur 
with metal brushes. 

(2) Maintenance of Balance.—lt is very important that а 
turbo machine should compare favourably with the engine type 
in the matter of balance. The going out of balance has bee à 
à troublesome defect with turbo machines in the past, but is 
being cured with better design. If carbon brushes are used, the 
arrangements must be such that even if the balance is bad, the 
brushes will not leave the commutator. This ditticultv has been 
completelv overcome. ` 

(5) Shrink l'ings.—' The row of exposed shrink rings on a D.C. 
turbo-commutator is an objectionable feature, which does not 
appear on the engine type machine. This must be done away 
with on all 500-volt machines. It is true that many commutators 
with shrink rings are running satisfactorily. ‘The commutation is 
good, so that the Hash from brush to ring does not very often 
occur, but I am looking at the matter from the user's point of 
view. If I had to bend over a commutator to attend to brushes 
I would feel very much safer without those rings. Think what 
we have—a steel ring running within a fraction of an inch of 
both positive and negative rings. Suppose that the quarter-inch 
of mica surface which insulates the ring from the commutator 
gets coated with copper dust and the opening ot a circuit- 
breaker makes a rise in pressure. A flash might occur right in 
the face of the attendant. 

(4) Voltage between Commutator Segments.— Dr. Pohl takes 
40 volts per segment as a safe figure to work to. From the 
users point of view, I should preter 20. If we look into the 
design of good engine type generators, we find that the 
best practice is to have as many as 48 commutator bars per 
pole for a 550-volt machine, giving a mean pressure of 11; volte 
or а maximum of 17 volts between bars. This has partly come 
about in obtaining good commutation, but it is this high number 
of bars that makes the engine type machine comparatively free 
from flash overs even when abnormal rises in pressure occur. 
If 1 were a user of a D.C. turbo, say for traction work at 550 
volts, I should insist on as many as 48 bars per pole with a 
fair uniformity of distribution of potential, allowing about 20 
volts per bar as a maximum, From -the designers point of 
view, this means a more expensive machine. We have tried 
to increase the acceptable voltage per bar. and to persuade 
ourselves by experiment that we can go up to 60 volts per bar, and 


that 40 volts is safe, but we cannot deny that if we were the 


users we would prefer 40 volts. One might iust as well reduce 
the factor of safety in a mechanical structure as increase the 
voltage per bar. 

(5) Ease of Repair.--This is an important characteristic which 
is apt to be lost sight of in the many ditliculties with turbo- 
generators. There is not time in the ten minutes allowed for 
discussion to say how all these points may be met. "The method 
of reducing the voltage per bar shown in Fig. 4 has been em- 
ploved by the American Westinghouse Co. for a number of years 
with good results. It is rather difficult to support the con- 
nectors running through the spider in a satisfactory way, and 
either a gun-metal spider should be employed, or another circuit 
for mutual induction provided to kill the self-induction. The 
method shown in Fig. 5 is good, but it still involves an awkwaid 
mechanical construction, and would be difficult to repair. 

Mr. Walker then sketched the arrangement used by the West. 
inghouse Co. on the blackboard, in which the core was divided 
into sections between which the cross connections of the auxiliary 
conductor were brought, as in Fig. 6. He said that this winding 
had two great advantages: it offered no mechanical difticulties 
whatever, because the extra small conductors were put in the 
bottom of the slot, and were supported in the same way as the 
other ones; but it also this very great additional advantage 
then it did not matter how much self-induction there was in this 
one, because by adjusting the commutating poles over the two 
sections of the core, allowance could be made for the self. 
induction of these coils. "There was no limit to the number of 
segments to which the winding could be applied by further 
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subdividing the core. Adopting this design, it was possible to 
change Dr. Pohls figures considerably. For instance, it had 
been found possible to run a machine of 80 cm. diameter, 1,000 
kw., at 1,500 r.p.m. А 2,000 kw. machine running at 2,000 r.p.m. 
with carbon brushes at continuous load for 10 days needed 
no attention to the brushes and the commutators, which showed 
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Fic. 6.—D1acramM ОЕ WINDING DESCRIBED BY Mr. MILES 
WALKER. 


armature flying to pieces. Long ago that limit of rating gave 
way to another, viz., that the voltages must not drop too much 
Closely connected with that was the heating which accompanied 
voltage drop, and for a long time there had been a double [imita- 
tion to the rating of the output of a machine, viz., it must not 
be rated so high as to be liable to spark with an overload of 
some prescribed percentage, and it must not be liable to: heat 
above prescribed limits at its ordinary maximum load. He had 
no doubt whatever that there were some machines on the market 
which would come to the sparking limit before they came to 
the heating limit, whilst most machines to-day were so well 
arranged in commutation that their output was governed by 
heating rather than by sparking. And the point was not un- 
important, although it was not a great thing. The International 
Commission was at present discussing the question of the rating 
of the output of machines, and in one of the documents put 
forward the only consideration for limiting the output of a 
machine was the temperature limit, to which he had protested 
that it was not, in physics, the only limitation. But there was 
now another limitation, viz., the liability to flash over, which 
Dr. Pohl stated might determine the maximum normal output 
of a machine which otherwise would be able to go quite satis- 
factorily to a higher output without overheating or sparking. 
The flash-over limit was a very real thing with high speeds 
with that unfortunately necessary small number, comparatively, 
of commutator segments between pole and pole, and it seemed 
to him that in commutating machines and non-commutating 
machines there were really two classes of machinery. The 
commutating machine was unsuitable for low-voltage machines, 
and they could not, or would not, dream of building a machine 
at 60 or 80 volts. or anything less, on the principle of the 
commutating turbo-generator. But, on the other hand, the homo- 
ојаг or acyclic type appeared, in spite of the other defect that 
it had to be very well adapted to very low voltages. "They had 
to thank Dr. Pohl for pointing out a defect which appeared, in 
his judgment, inherent in acyclic machines, viz., that for a 
given output and speed they were heavy in proportion to their 
output, but he for one had no idea that the heaviness was 
something like 10 times that of an ordinary machine. It was 
rather a revelation to hear that in a 1,000 kw. machine the iron- 
work alone weighed 51 tons. It would be an unendurable 
monster. It was of some interest to look at what had been 
done, and he had looked up a drawing (Fig. 7) given to him 
15 years ago by Mr. C. E. L. Brown of an actual homopolar 
or acyclic machine of which more than one example had been 
supplied for electrolytic works. It was a machine to give 5.0С0 
amperes at 10 volts, and ran at a speed of 1.200 r.p.m. The 
main body was made, not of cast steel, but of cast iron. It was 
curiously similar in form of the drawing which Dr. Pohl 
had given in his Fig. 3 and it was 15 years old. The difficulty 
occasioned bv the risk of flash over when the brushes were in 
close proximity to the shrink rings on the commutator had been 
alluded to, and upon this he would like to sav two things: 
He had noticed in certain machines of Continental build, in order 
apparently to avoid flash over, an unusual arrangement of the 
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brushes was made. A two-pole machine ordinarily had brushes 
at the opposite ends of the armature, one set near the top, and 
the other set near the bottom. In the Continental machines 
he was alluding to, the commutator, which was very long, was 
divided in the middle by a shrunk on ring, and the top brushes 
were placed, not along the whole length, but only along one- 
half of the commutator, and the bottom brushes were on the 
other half of the commutator, so that a flash over could not 
literally go from brush to brush. It must go round the com- 
mutator, because the brushes were not opposite at the same 
part of the commutator. He would like to ask those who had 
experience of these machines whether that device had any really 
useful effect. It had obvious disadvantages, such as the longer 
commutator; but was the effect aimed at really obtained? The 
risk of flash over occasioned by the presence of shrunk on rings 
could be diminished by a device, but he did not know whether 
it had been used, viz., to abandon reliance upon the mere project- 
ing quarter-inch or so of mica underneath the shrink ring, and to 
place an annular disc of mica against the face of the shrink ring, 
so that there should be no risk of any small amount of carbon 
or copper dust settling there and tending to make a flash over. 
Lastly, he had a suggestion to make entirely at random, which 
had occurred to him during the discussion. lt was known to 
a great many people that in connection with extremely small 
machines, such as the motors employed in the Elihu-Thomson 
motor meter, there was a great advantage in the employment of 
silver in the commutator. Friction was enormously reduced. 
As a matter of fact, small motors with silver commutators 
instead of copper were to be found described more than 70 
years ago in Davis's book on magnetism in 1843. Had anyone 
tried to make a silver commutator—they were not really ex- 
pensive—to see whether there was any chance of really improving 
the friction question or the collecting question which. in this 
type of machine appeared to be a serious one. 

Mr. A. С. EsBoraLL (Messrs. Brown, Boveri & Co.) regretted 
that for various reasons he was unable to deal with a great 
many of the technical points referred to in the paper, and would 
content himself with commenting upon a few general matters 
relating to modern turbo-generators. The first point was the 
absolute necessity for making a good mechanical job, and he 
thought it was safe to say that half the trouble in the past 
had been due to the miserable mechanical construction that 
had been used. One of the most usual causes for commutators 
getting bad was the variation in the balance of the machine, 
and that very often was due to the conductors moving. There- 
fore it was very important to so design a machine that such 
movement, which must follow as the result of contraction due 
to heating and cooling, was limited to directions in which it 
would not do much harm. Again, it was very essential that the 
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expansion of the parts of the machine should be equal. A low 
temperature rise as a whole was far less important than an 
equal temperature rise throughout the machine; this implied a 
positive system of ventilation. Again, electrical and magnetic 
symmetry of the whole construction was very essential in order 
to prevent large masses of flux sweeping across the poles. 
Without a proper arrangement of equalising connections on the 
armature flashing over generally followed. In the Brown, Boveri 
design they got over this diSiculty in the following way :— 
As far as ventilation was concerned, the whole machine was 
totally enclosed with the exception of a comparatively small 
opening at the top and one opening at the bottom of the casing, 
the latter serving for the entry of fresh air, a suction inlet, 
and the former for the exit of warm air. The cool air 
enters at the bottom, and is sucked up by propeller vanes 
placed on the rotating armature. When it reaches the centre 
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of the machine the air is divided into two systems, a part 
passing longitudinally down holes left in the hub, and out 
radially through ventilating ducts in the armature, then across 
the air gap through ventilating ducts in the field, and then into 
the space surrounding the field, and finally out at the top. The 
other stream of cool air circulates round the interconnection 
of the machine, and is then swept round by the ventilators, 
after which it enters a hole in the casing, finding its way again 
into the space between the field core discs and the armature, cir- 
culating right round the field core discs and out of the chimney 
at the top. The result was a very satisfactory ventilation; and 
their experience was that once a machine of that kind was 
properly balanced, it remained in balance for an indefinite 
period. The commutators were ventilated in a special way. 
Great care was taken with the brush gear. The brushes were 
a combination of carbon and metal. The current was collected 
on the metal brushes, and just ahead of these a small pilot 
brush carbon was placed, which was not to assist commutation, 
but to clean and lubricate the commutator. His firm had onlv 
had one case of flashing over, which was on a 750 kw. machine 
built three years ago. But they got to the root of the trouble 
and cured it. Another feature of their machines which was 
unusual in direct-current machines was that they provided 
direct-coupled exciters for all sizes, whether large or small. 
The object of this was to secure, under all conditions, positive 
excitation in the shunt coils, irrespective of what might happen 
in the main circuit, for instance, due to a motoring current 
coming back or anything of that kind. A further advantage 
was that if anything happened with the governor of the turbine 
and the machine tended to race, the voltage of the exciter 
going up so appreciablv increased the iron losses both of the 
exciter and the generator that a dangerous speed was hardly, 
attained. With regard to the construction of the field system, 
they did not use polar fields at all. They believed in an arrange- 
ment of the magnetic circuit which was symmetrical, and conse- 
quently at an early stage they acquired the rights of the 
patents for the Deri field. construction, which was somewhat 
similar to the stator of an induction motor. It was circular 
and formed of stampings, and was smoothed up round the 
internal periphery, with the exception of slots, of which there 
were two sizes. The larger ones, which carry the shunt coils, 
were simply let into the internal face of the coils, and the 
small slots carried the compensated windings of heavy copper 
strap which was used for the purpose of neutralising distortion. 
In addition to this winding there was a commutating tooth 
with an independent winding on it. In the larger machines 
they did not stamp the commutating tooth out of the stamping. 
but made it separately and put it in afterwards. With regard 
to the question of insulating rings on the commutator, his firm 
were absolutely against that. d should not think of doing it, 
because they believed it made a bad mechanical job. "They had 
got over the trouble in another way, principally by a thorough 
mechanical, electrical, and magnetic balancing, and they did 
not get any flashing. They had had experience that negative 
brushes wear quicker than positive brushes, and had their ideas 
as to why this was. About one set of negative brushes per 
annum with a 1,000-kw. machine he regarded as a liberal allow- 
ance, and not one set every three months. 

Prof. Gispert КАРР (Birmingham University) thought the dis- 
cussion had been rather carried away from its legitimate course 
by the last speaker, and he would try to bring it back to the 
Paper before the meeting. Dr. Pohl had made a successful at- 
tempt to give the limits of output of turbo-generators, but he 
has based his calculation upon the supposition that commutation 
was either entirely by resistance of brushes or by commutating 
poles. He did not wonder at his laying stress on this, because 
Dr. Pohl has been one of the most successful designers of com- 
mutating poles, but he also overlooked that in using commutat- 
ing poles there naturally was a slightly convex characteristic for 
that pole, and consequently there was not that perfect balance be- 
tween the impressed field for the commutating pole and the self- 
induced field in the slot which was necessary for perfect com- 
mutation. And there was another danger. Supposing it were 
possible, by low degrees of saturation, to obtain a straight 
characteristic for the commutating pole, even then they would 
not escape the other danger when the machine was used for 
tramway work. He had seen machines made by à very good 
firm with commutating poles, intended originally for use on 
tramways, but the engineer of the station said he would not dare 
to use them for this purpose, and he used them for lighting. 
Lighting. of course. was a simple load, varying slightly, but a 
tramway load varied up and down 80 per cent. from the average 
in the space of a second or so. and it was very difficult. for the 
cominutating pole to follow. They might wind the pole a few 
more ampere turns than necessary, and shunt it. The author 
had mentioned a shurt which would be purely ohmic, or might 
have some self-induction, but thev could never make that shunt 
so as to have exactly the same time constant as the pole. The 
result was that the machine with commutating poles would not 
be in a very good position with respect to commutating at over- 
loads. There was another way of overcoming the асау of 
commutation, and he was rather astonished that Mr. Stonev had 
not mentioned it, because he was the author of it. He had seen 
machines built by Mr. Stoney's firm with commutating poles on 
a tramway load, which varied within the space of a second or 
two 20 per cent. from the average, which did not snark. Та 


this device there was not a commutating pole at all, or, rather, 
the pole was made of air, and, as air was not a hysteresis material 
and had no self-induction of its own, they got that absolute 
balance between the field in the slot and the impressed field 
necessary for commutation. Machines of that kind could even be 
overloaded to about twice the full load. If it were possible to 
work machines up to 150 per cent. or 200 per cent. overload, 
then obviously by this very simple device of not using commu- 
tating poles, but a compensating or commutating winding where 
the lines ran through air, it was possible to increase the linnts. 
of the author by a very considerable amount. 

Mr. SypNey EÉvknRsHED (Messrs. Evershed and Vignoles) said 
he interposed in the discussion because of two remarks made by 
Dr. Thompson, who referred first to the possibility of silver 
commutators. Possibly these would work admirably when silver 
was about half its present price or lower, but he must disabuse 
Dr. Thompson's mind of one fallacy. The coeflicient of friction 
between silver brushes and a silver commutator was just about 
the same as between a copper brush and a copper commutator. 
about 0'15. The true advantage of the silver brush was 
that the oxide or sulphide of silver was a conductor and not an 
insulator, as in the case of copper. The other point related to 
commutating poles. He himself was almost the first to аргу 
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commutating poles in this country, and this was twelve years 
ago, on a dynamo which was designed to run at, if not bevond. 
its sparking limit. That machine ran very well when driven 
perfectly steadily, but he bought a gas engine, which did not 
run steady unless with a very heavy flywheel, and the result 
was that this machine was subjected to very much worse condi- 
tions than those of a tramway load. "The load varied with each 
stroke of the engine from half load to something a good deal 
over full load. The machine sparked very badly. and he de- 
signed a commutating pole. It was true that this was very 
nearly as large as the whole of the rest of the machine. and 
that he had to place it on the top, because there was no room 
elsewhere. It was a two-pole machine. He anticipated that 
trouble which Prof. Kapp had referred to, and realised that the 
larger part of the magnetic circuit of his commutating pole must 
be air, in order that it might follow the variations ot the cur- 
rent sufficiently quickly. He further realised that the pole must 
be laminated. His pole, therefore, was rather eccentric, but it 
worked very efficiently. With regard to the tlash-over limit, his 
opinion was that this had not yet been reached. He made a 
great many machines in which the commutators had 500 volts 
between the segments—he had never had a tlash over yet, but 
he used air instead of mica between the segments. 

Mr. A. G. Erris spoke as follows :—This paper emphasises the 
fact that high.speeds are not desirable for the driving of con- 
tinuous-current machines. The many difficulties referred to in 
the Paper show that tne additional devices for which provision 
must be made tend to complicate rather than simplify the con- 
struction, and at the same time increase the cost of manufac- 
ture. Although for a considerable range of outputs the standard 
speeds of steam turbines permit of more or less satisfactory 
dynamo designs, it 1s not the case that the turbine speed. corre- 
sponds to the most econoniical design consistent with good operat- 
ing quality that can be obtained for a given output. The most 
economical designs are obtained at speeds considerably lower 
than the steam turbine speeds. In the diagram (Fig. 8) the 
curve 7) is а representative curve for the speeds corresponding to 
the most economical designs consistent. with good quality. This 
curve is based on the general results obtained from a large 
number of preliminary designs. Curve B is reproduced. from 
Fig. 2 in the Paper, which represents the author's figures for 
the maximun output and speeds. The curve 7) is considerably 
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lower than the curve B, which indicates that, although designs 
can be carried out for the speeds as high as those given by 
curve B, those designs are not the most satisfactory, and do not 
correspond to maximum economy. Curve А is the curve for the 
Parsons turbine speeds, and curve € for the Curtis turbine. 
It is interesting to note that the author's curve practically coin- 
cides with the Curtis turbine speed curve. Hence the Curtis 
turbine would appear to be more suitable for continuous-current 
machines than the Parsons turbine. Curve E indicates, roughly, 
the limiting speeds for which continuous-current machines can 
be designed with such commutation constants that no recourse 1з 
needed to auxiliary poles or special commutating devices. Be- 
yond the speed indicated by this curve the cost of a machine for 
a given output decreases on account of the increased speed, until 
the speed on curve /) is reached. Beyond curve the cost 
increases on account of the expense of the auxiliary commutating 
devices and the excessive labour costs. The chief point to be 
noted from these curves is that the continuous-current machines 
are not inherently high-speed machines. In spite of this fact, 
machines have to be built to meet the speeds employed by steam 
turbine makers, and among the latter there is a tendency to even 
higher speeds than the present standards on account of the 
increased economy. of the sieam turbine and the generating 
set. It is inte;ezting to note how the сеппе of high-speed 
prime-movers has compelled dynamo makers to go in for forced 
draught ventilation. This system of cooling has led to a much 
finer degree of sub-division of the parts of the machine to enable 
the air to circulate freely throughout the interior. In this way 
the temperature throughout the machine is much more uniform 
than hitherto. — In older machines there exist temperatures at 
certain parts considerably higher than the mean temperature of 
the hottest accessible part. 
greater degree of safety from breakdown of the insulation due to 
local overheating; and it may be worth considering whether a 
higher standard of temperature rise might not gradually come 
to be permissible in such machines on this account. I should 
like to ask the author to give more information as to why the 
homopolar machines require so much as ten times as much steel 
as an ordinary machine. The author states that ''the poor 
utilisation of materials is mainly due to the low AS (ampere 
conductors per centimetre) values," but it would be interesting 
if he would explain why these values must necessarily be so low. 
In connection with this question of weight it may be of interest 
to quote a paragraph from Noeggerath’s Paper оп ‘Acyclic 
Dynamos"' in the A.I.E.E. Proceedings.! Noeggerath says :— 
* While the total weights of both tvpes are about equal even for 
moderate turbine speeds, the verv low copper weight, simple con- 
struction—less labour and smaller total cost—combined with 
elimination of the commutating problems, should speak favourably 
for the new type." One other point to which I should like to refer 
is that of the special armature windings described at the end 
of the Paper. In this connection ] think it of interest to refer 
to the Punga winding described in the last number of the 
Journal? This winding is a multiplex winding in which the 
voltage between segments mav be reduced to one-half or one- 
third, according to the multiplicity. 

Mr. V. A. Күхх asked a question about the author's winding, 
as he could not quite understand the following passage in the 
Paper:—''Assume, for s:ke of argument, that practically no 
current at all would pass through the connecting wires to the 
commutator, owing to their very high self-induction. Then the 
reactance voltage would be twice as great as in an ordinary wind- 
ing, as the time of commutation would be reduced to a half. 
If, on the other hand, the resistance and the self-induction of 
the connecting wires would be similar to that of the ordinarv 
commutator lugs, the reactance voltage would be, halved.” He 
thought this was equivalent to doubling the number of segments 
and leaving each alternate one blank, i.e., not connected. If 
this were so, and if the width of the brushes was reduced--—as 
the number of commutator brushes was reduced—so that the 
brush always covered the same number of segments, then he 
rather thought the reactance voltage would be [four times as 
great as in the original winding and not twice as great, because, 
first by reducing the brush width to one-half and increasing the 
number of segments by two, the commutation frequency was 
doubled. Then, as each alternate segment was blank, only half 
that reduced brush surface was effective, and therefore the 
frequency of commutators was again doubled. In that case, if 
it were possible to reduce the self-induction of the connector to 
zero, then the result would be that the voltage between the 
segments would be half bv using this new winding. but the re- 
actance voltage of that half-coil would be equal to the reactance 
voltage of the whole coil without the connectors, t.e., where the 
connectors have no self-induction whatever. He would like to 
hear whether Dr. Pohl agreed with this. With reference to 
the copper tubes in which the author wished to place his con- 
nectors. he did not see how these were going to help in reducing 
the self-induction of these connectors. If the ends of the tubes 
were connected outside by a wire, so as to enclose the Пах 
circulating around, then he could understand it, but otherwise 
he did not. If this device was etlicient in the position proposed. 
it would also be etticient if the tubes were placed in the actual 
slots of the machine, and this arrangement would certainly be 
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very much simpler. Placing all the connectors in the hollow shaft 
was a most difticult problem, and he would be very interested to 
see how it was going to be solved. He saw ditħculties in the 
way of placing them in the hollow shaft, and yet there was very 
little space to place them elsewhere. 

Dr. Pont, replying to a few points raised in the discussion, 
said he was very interested to hear from Mr. Stoney that it was 
possible, in his opinion, to construct machines considerably 
above the curve which he had given, but the figures given by 
Mr. Stoney were not really very far above the curve. He was 
aware that several firms had machines slightly above that curve, 
but, on the whole, he thought the curve was accurate. Mr. 
Ntoney further mentioned that it was possible to go up to 49 
volts per segment, whereas Mr. Miles Walker recommended 20, 
so he thought he was fairly safe in using 40. Mr. Stoney also 
advocated the use of two-pole machines and turbo-generators. 
He was not of opinion that two-pole machines were applicable 
in all cases, but was inclined to go to multipolar machines, for 
one reason particularly. In smaller two-pole machines, unless 
they went to excessive densities in the armature core, the shaft 
diameter became too small, and the danger was run of reacting 
the critical speed of the shaft. He was glad to hear that Mr. 
Stoney agreed with his statement with regard to homopolar 
machines, and in this connection Mr. Ellis had referred to M. 
Noeggerath's statement that the weight of homopolar machines 
and commutating machines was identical. He had worked, so 
far as he had been able, through M. Noeggerath's design, and 
thought it agreed fairly well with the figures given in the 
Paper. "Therefore, he believed there must be some mistake in 
the above statement. He quite agreed both with Mr. Fox and 
Mr. Walker with regard to carbon brushes. He was quite con- 
vinced that if they could employ carbon brushes by using suit- 
able means for keeping the commutator cool, the machine was 
much more likely to run sparklessly, even under heavy over- 
loads, than with a copper brush. Mr. Stoney mentioned that in 
his opinion the employment of back connections such as he had 
proposed in Fig. 5 would be mechanically not a sound job. But 
he was not of this opinion because they were not on the circum- 
ference of the armature. and were not subiected to great 
centrifugal force, but were quite close to the armature shaft. 
Prof. Kapp had mentioned the dithculty of constructing auxiliary 

ole machines for tramway work. He had designed a large num- 
bor of machines for tramway purposes, not high speed, and had 
never had the slightest trouble with them. Prof. Kapp further 
mentioned that it was not possible to obtain the same 


time constant for the shunt parallel to the auxiliary 
poles which applied to the auxilary poles themselves. 


But he thought it was desirable to obtain a higher time 
constant in that shunt because of the lead to the Пих of the 
commutatinz poles to follow more rapidly the fluctuations of the 
load. He agreed that Mr. Stoney’s compensated winding men- 
tioned by Prof. Kapp was certainly a very good one in regard 
to the straight characteristic of the commutating field. but he 
was inclined to think the material and the method employed were, 
although successful, likely to lead to considerable expense, and 
he was convinced that it was possible to obtain quite as good 
results with simpler and cheaper machines. Mr. Fynn pointed 
out that if the brushes were reduced to one-half of the normal, 
atter auxiliary segments had been adopted, the reactance voltage 
would not be twice, but four times. That was quite correct. 
His remark referred to the brushes having the same width as 
before and only one-half of the commutator being practically 
ineffective. In that case the reactance voltage would be twice. 
Mr. Fynn had also pointed out that the copper tubes would have 
no damping effect unless there was an external connection. That 
was quite right, but this was supplied by the armature stamp- 
ings themselves. ‘There was an electrical connection between 
the tubes and all the armature stampings. He did not intend 
to arrange the connectors in а hollow shaft in a bi-polar machine. 
He quite agreed that this would not make a sound mechanical 
job. even if it were possible. He preferred multipolar machines, 
which, in his experience. ran quite as satisfactorily as two-pole 
machines. 

Mr. FvxN : If the brush is kept the same width. then more 
segments wil! he short-circuited and the reactance voltage would 
be increased thereby. 

Dr.-Pour said he did not agree with that. Assuming that one 
brush covered one segment, if there were additional segments, 
there would be more than the one brush would cover. There would 
be only one effective segment and the time of commutation 
would he one-half what it was before, if there were no flux in 
the back connections, and he thought the reactance would be 
twice as great as before, as he had already stated. Prof. Thomn- 
son had referred to a very interesting arrangement for prevent- 
ing flashing over. He was not quite sure whether that was 
really an effective method. Dr. Pohl then referred to the mica 
disc for the protection of the shrinkings mentioned by Dr. 
Thompson. These. he believed, would be very good. provided 
they were mechanicallv all right. He believed they could be 
made а food mechanical job, although it had been suggested 
thev conld not. Mr. Eborall referred to the expansion of the 
parts of the machine tending to produce want of balance, and he 
quite agreed that it was most important that the temperature 
rise in all parts of the machine should be uniform. With regard 
to the Deri winding, his opinions of this had been expressed 
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before, and they were the same as those he had just expressed in 
regard to Mr. Storey’s winding. | 

On the motion of Mr. C. P. Sparks, who was in the chair, a 
hearty vote of thanks was accorded the author for his Paper. 

The following communications to the discussion have been 
received : — is . 

Mr. J. К. Catrerson Smiru.—Engineers interested in the 
design of direct-current turbo-generators will find in this Paper 
a clear statement of the principal limits which are encountered 
in this class cf machinery. ‘here are one or two points in 
the Paper to which, perhaps, 1 may be allowed to draw 
attention. Dr. Pohl arrives at an armature core length of 45 
cm. by adopting maximum permissible values for the volts 
per segment and the mean gap density. While agreeing witn 
the value given for the rormer limit, I consider that a mean 
gap density of 5,000 is too low—in fact, anything up to 80 
per cent. higher than this is to be preferred. Consider the 
reduction of rotating material, of length of shaft between sup- 
ports, and it will be evident that a value of the core length 
which is 60 to 80 per cent. of that given by Dr. Pohl has 
much to recommend it. It must not be forgotten in this con- 
nection that the diameter of the shaft necessary at these high 
peripheral] and high rotational speeds is of the order of 35 to 
40 per cent. of the armature diameter, and that the detlection 
increases rapidly with the length. Further, it is a matter of 
common knowledge that the higher values of the flux density 
in the core reduce the distortion, in other words, the ratio 


Hg max. , E | 
e is less, or the output is increased; due attention, of 
Bg mean 


course, must be given to any increase in the iron loss. 

No mention is made, I believe, in the Paper of the use of 
a compensating winding in cases where the maximum volts per 
segment approach the limit; this winding neutralises the 
armature distorting force at all loads, and so reduces the ratio 
Bq max. 


Bg mean 
and for this reason the value of d is not restricted to that 
given by Dr. Pohl. | 

Evidence of this is given by the machines lately built by 
Messrs. Brown-Boveri, Parsons, Siemens, and others. ln the 
section dealing with possible directions in which improvement 
may be sought, Dr. Pohl describes his method of straightening 
the magnetisation characteristic of the commutation poles by 
an iron-wire shunt with a high temperature coetticient. This 
1з à very neat arrangement, but is open to criticism if pro- 
posed as an adjunct to a generator on traction, or other 
rapidly fluctuating load, as the inductance of the commutation 
pole winding tends to an excessive current in the iron-shunt 
and consequent lack of proportionate increase in the commu- 
tation pole ampere turns with sudden changes of load. The 
“tapped” windings shown in Figs. 4 and 5 and the same 
with à greater number of tapping pores described by Dr. F. 
Niethammer, appear to me to be doubttul improvements 
owing to the disturbance of symmetry and to the difticulty 
previously mentioned regarding the diameter of the shaft. On 
а turbo-dynamo it is essential for successful operation that the 
armature winding be of the simplest type, and the greatest 
care must be taken to ensure that the symmetry is as nearly 
erfect as possible. Turning to the Homopolar machine, this 
is one of the types of the tuture, so undoubtedly the advent 
of a device for collecting very large currents at a contact 
velocity of 200 or more m/sec. will put the Homopolar on 
a competitive basis, with advantages on its side. The value 
of 52 given for AS places the machine out of the question; 
it will Бе necessary to collect sutficient current per contact ring 
to give AS a value of 100 or 200. 

Dr. Max Kaun (Brush Electrical Engineering Co., Ltd.) :— 
The essence of Dr. Pohl’s interesting Paper is the fact that 
for a given output there is a maximum number of revolutions 
for which à turbo-dvnamo can be designed, and the endeavours 
to find means by which this speed-limit can be raised to suit 
the most economical speed of Parsons turbines. The conditions 
hmiting this speed can be expressed in the following formula. 
which is derived in a similar way to the figures given in the 
Paper :— 


without recourse to high saturation of the iron; and 


Revs. constant tx AS » E seg. maximum 


(Kw. 


From this formula it can be seen that if maximum values for 
surface speed. segment volts, and AS are chosen, the revs. 
per minute for any output are given. As the reactance volt- 


age E, of a direct current machine is proportional to AS» v» Lae {Тл 


being connected length of armature, allowing for end winding.) 
The above formula can be written as follows :— 


Revs. constant Er x E seg. maximum 


Le~ Kw. 


This formula clearly shows the electrical speed-limits, react- 
ance segmental voltage. and heating. It will be seen that the 
speed can be increased by decreasing the armature length. 
This dimension is fixed by the densities in copper, teeth, and 
core, which valnes are mainly settled by the permissible heat- 


ing. The heating limit cannot, therefore, be considered as 
lying above the output limit. A very stiff shaft is essential 
on these high-speed machines, and as the outside diameter of 
the armature must be kept small on account of surface speed, 
there is very little radial depth lett for armature core and air 
inlet, in two-pole machines at any rate. The iron densities 
must, therefore, be raised as high as possible. On the high 
periodicities which are inseparable from turbo-dynamos these 
densities are chiefly limited by heating. This limit has re- 
cently been considerably increased by the introduction of low 
loss iron alloys, which may be mentioned as one of the means 
of increasing the speed of turbo-dynamos, and their use allows 
of raising the density in the core and teeth. Of Dr. Pohl's 
two suggestions for increasing the speed of turbo-dynamos, 
the device of a shunt, parallel to the winding on the commu- 
tating poles, can only be used if care is taken that this shunt 
has the same reactance as the winding on the commutating 
poles. Otherwise, in case of sudden increase of load, all cur- 
rent will momentarily flow in the shunt circuit, and the exci- 
tation of the commutating poles will be insutticient to ensure 
sparkless collection. It is also rather doubtful if the increase 
of resistance of the iron wire will be rapid enough to ensure 
the proper working of this arrangement with sudden variation 
of load, which is the worst condition for flashing over. The 
second suggestion is to decrease the segmental voltage by con- 
necting the back of the windings to additional commutator 
segments. This is a very effective means of dealing with the 
ditticulty if the mechanical problem of fixing the connection in 
these high-speed armatures can be satisfactorilv solved. "The 
solution by means of multiple windings must not be entirely 
neglected, as these windings, if properly arranged, will give 
satisfactory results, provided that equalisers are fixed at inter- 
vals between the different windings, as has been proved by 
a number of turbo-dynamos, which are running satisfactorily 
with this tvpe of winding. 


Hammersmith-Harlesden Tramways.—A long report has been 
presented by the Highways Committee of the London County 
Council with regard to the supply of electrical energy for these 
tramways. The Council has already approved estimates amount- 
ing in all to £76,750 for the construction and equipment, on the 
overhead trolley system of electric traction, of those lines which 
run from Hammersmith Broadway, vid Brook Green Road, 
Shepherd's Bush Road, Wood Lane. and Scrubs Lane, to the 
county boundary at Harrow Road, Harlesden, and also for the 
establishment of a portion of the proposed car-shed at Hammer- 
smith. The commuttee recommend that the supply be given 
from Greenwich. To give effect to this arrangement, it will be 
necessary to establish a sub-station at Hammersmith. and to 
connect this sub-station to the Greenwich generating station bv 
means of high-tension cables to be laid from tne Wandsworth 
sub-station. It is accordingly suggested that a temporary sub- 
station be erected on the car-shed site at Hammersmith, and 
that only such permanent building work shall be put in hand 
for the present as will be of use when the Hammersmith car- 
shed, &c.. is extended. By the adoption of this course the high- 
tension cables and the cable-ducts proposed to be laid from the 
Wandsworth sub-station, and the new plant proposed to be ob. 
tained, will serve not only the Hammersmith to Harlesden 
tramways, but also the authorised lines from Putnev to Hammer- 
smith, when constructed. so that onlv about £10.000 of the total 
additional expenditure involved will be properly in respect of 
the tramways row under consideration. The total estimated 
cost involved, beyond the amounts of the estimates already 
avproved, is as follows : -Cables and cable-ducts. £13.520; sub- 
station plant and equipment, £7,009; temporary  sub.station 
(including £720 for permanent work). 21.670; total, £22.100. 
In order to enable the tramwavs to be comnleted by the time 
proposed. the committee suggest that the existing contracts for 
duct-laving, hich-tension cables, low-tension switehbeards, and 
high and lew-tension switchgear, should be extended by approxi- 
mately £9,500. £4,009, £300. and £1,500, respectively. so as to 
include the similar works now required. As regards the 
machinery for the Hammersmith sub-station, certain plant 
already obtained or ordered for other sub-stations will be utilised 
and further plant ordered when necessary at а later date. The 
Council has already decided that the first section of the Ham- 
mersmith car-shed should be erected bv the Works Committee 
upon certain conditions. and it is now proposed that the tem- 
porary sub.station should also be built bv them on the same 
schedule of prices. &c. The approximate cost of the buildinz 
works, together with £130 for incidentals, is estimated at £1.570. 
including £720 for permanent work. It will also be necessary 
to arrange for the temporary wiring and fitting of the sub. 
station for electric lighting ata cost of about £30. and this work. 
it is recommended, should be done by the tramways department. 
Tn accordance with the above. therefore, it is reconmended 
that arrangements be made with the under-mentioned firms for 
the extension of their present contracts with the Couneil :-- 
Messrs. Reid Brothers. laving of cable-ducts: Messrs. Siemens 
Brothers & Co., Ltd., nigh-tension cables; Messrs. Spagnoletti. 
Ltd.. low-tension switchboards; Messrs. Johnson & Phillips, 
Ltd.. high and iow-tension switchgear. 
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THE ELECTRICAL OPERATION OF TEXTILE FACTORIES 


A3 interesting diseussion followed the reading of 
Mr. H. W. Wilson's paper on the above subject 
аб the meeting of the Manchester Local Section of 
the Institution of Electrical Engineers. The paper 
itself was given at some length in our last issue, but 
for convenience in following the discussion we repeat 
below some of the main points upon which Mr. 
Wilson specially invited discussion :— 


The tables below were given as the estimated comparative cost 
of the two systems :— 


Table I. --Comparison of Capital Outlay for a Spinning Mill of 100,000. 
Mule Spindles, 
Driven: (a) By ОФ тагу Mechanical Means. 
(5) By Three-phase Electrical Transmission. 


| 


(a) MECHANICAL. (b) ELECTRICAL 


£ £ 

Enzines, piping, ete., erected ... 6,000 $50-kw. кеша and 
Нез f e. 2.000 auxiliary сошр.. » e. 0,000 
Chimney and boiler scatings .. 01,000 , Boilers М .. 2.000 
Reservoir... A jos ee 1,500 Chimney and boiler seatings S. 1,000 
Engine house ds "E P 00 Reservoir... bes к S. 1,500 
Engine bed... e Р E neo Engine house ЧҮ Te iva 4U0 
Rone race... is ©: e. 500. Fngine bed.. 300 
Boiler house dx Т - ^00 Motors, cables, and switchboard 2, 9&2 
Econoniiser and house T 790 Boiler house , ent os 500 
Lighting generator and seating . 1,200 Economiser and house... bate 120 
| — — 
£14,650 £16,032 
Gearing b os ws S. 3,000 Gearing, £550; pulleys, £2.0 ... 8600 
Total ... £17,050 Total ... £10,532 


Table II.—('omparison of Running Coats for a Spinning Mill of 100,600 
Mule Spindles. 
Driven: (a) By Ordinary Mechanical Means. 
(b) By Three-phase Electrical Transmission. 
а ий 
(a) MECHANICAL. (b) ELECTRICAL. 


£ а. d. £ s.d. 
Coal, 1,500 I. H.P.. ... oe 1,350 7 6 Coal, 1.400 TIT. P. . 1,268 15 0 
Wages—Engineer, 554. ; as- Wazes (no assistant) e 23710 0 
sistant, оба. ; 2 stokers, OL &c. ass ware sc 123) Ө U 
Ques... ixe яе „850 10 0 Insurance—E, £100; В, : 
il, xc. а T .. 125 0 0 E92. gear, £16; build- 
Insurance—E, £100; B, пич, £l1U ... és 148 0 0 
2223. pear, £60; build- Rates, Te, оп 5 per cent. of 
ings. £20 .. ihe 202 0 0 £10,022 й 250 15 0 
Kates, Ts. on > per cent. of Interest and. depreciation, 
£1450. 256 7 6 12 per cent. оп £10,522... 2,019 15 0 


Interest and de 1 Teciation, 
12 per cent. on £17,990... 29,115 0 9 


£4,119 15 Ө 


Total ... Se £4,413 5 0 Total .. 


! 
eo 


Cost per kilowatt-hour tor 950 kilowatts, 66 hours per Week aud 50 weeks por year. 
07445 d, = t) 4] ^d, 
Nork.— Coal cost based on 2 Ib. per I. H.T., Ta. 3d. per ton, 56 hours per week, 
o0 weeks per year. 


The advantages of electrical driving were summed up as 
follows :-- 


1. The mill and the engine house can be placed each in its 
most convenient situation without any regard to the relative 
positions. 

2. The internal arrangements of the mill as regards shafting. 
gearing, belt, and rope drive, &c., are greatly simplified. and 
their costs reduced. The flexibility as regards extensions 1s, 
of course, obvious. 

3. The grouping of the machines is much less arbitrary than 
in a mechanically-driven. mill, as the motors and the compara- 
tively light shatting required by thent can be placed where 
most convenient. 

4. The reduction of the chance of a breakdown, which would 
stop the whole mill, to a minimum. 

5. The ease of running one section for overtime or on special 
work. 

6. The reduction of the maintenance and depreciation charges. 

7. The greater steadiness of drive which сап be obtained 
under suitable conditions, with a subsequent permissible higher 
speed and increased output, 

8. The reduction in the total capital cost of the mill per 
spindle er per loom with a factory of above a given size. 

9. The possibility of keeping a constant check upon the results 
obtained in each. departinent of the factory. 


The author gave the following as the objections which were 
commonly urged by the opposition side :— 


The first obiection is that the reliability of electrical driving 
has not been sutliciently proved. 

Secondly. that the capital expenditure involved in the adop- 
tion of the electrical system 15 so great in comparison with 
mechanical driving as to put it out of court. 

Thirdly, that it is only advantageous in special cases, or 
where the average load factor is poor. 

Fourthlv, that the efficiency of a mechanical drive is consider- 
ably hizher than that of an electrical one. 


Discussion was specially invited upon the following points :— 

First, the advantages and disadvantages of grouped and in- 
dividual driving for the various classes of textile machines; 

Secondly, the advantages and disadvantages of squirrel-cage 
and slip-ring motors respectively; and 

Thirdly, the consideration of the best type of prime-mover, 
where the factory has its own power plant. 


DISCUSSION. 


Mr. M. B. Кїкгр made a few remarks from the chair before 
calling upon members to take part in the discussion, emphasising 
the importance of the subject of the Paper, and the new field 
е up by this class of work for manufacturers of electric 
plant 

Mr. SEATON was called upon to open the discussion, but asked 
to be excused from serious criticism of the Paper, as he had not 
had an opportunity of reading it before the meeting; he there- 
fore confined himself to a few remarks that were more jocular 
and topical than of a technical nature. 

Mr. C. D. Тате (Chief Engineer, Lancashire Electric Power 
Co.) then rose, and plunged at once into engineering matters. 
Mr. Wilson had, he said, limited his remarks mainly to spinning 
mills, but in the whole field of electrical driving of textile 
machinery there were other important applications, amongst 
which he would specially mention weaving sheds. One of the 
great difficulties he had to contend with in this class of work 
was the very slow speed of the shafting in common use. Very 
good results, however, had been obtained, and he mentioned a 
case of two similar weaving sheds, one which had been elec- 
trically equipped. The result of the working had shown that 
not only had the output of the weaving shed which had been 
converted to electrical driving been increased and the cost of 
up-keep of the machinery reduced, but the cloth produced was 
of a better quality than from the shed still driven by steam. 
Referring to the fourth of the advantages as given by Mr. 
Wilson, namely, the reduction in the chances of a breakdown if 
electric driving were introduced, he was himself of opimon that 
although undoubtedly this held 'good where power was supplied 
from an outside source, it was not so much the case when the 
mill had erected its own generating plant, as the precautions 
taken against interruptions of supply could not be so complete 
as in a large power scheme. He was not there to advocate elec- 
tric driving as necessarily advantageous under all conditions. 
For example, it was not the right thing to simply take out a 
single mill engine and substitute a single turbo-cenerator set. 
The mill owner who did this without providing spare plant was, 
in his opinion, running grave risks. It was dittcult in arrang- 
ing spare plant, however, to avoid running plant somewhat in- 
etliciently without excessive capital expenditure. The best solu- 
tion of the question seemed to him to be the supply of power 
from an external source. If this were done, the capital ex- 
penditure necessary was reduced and the output of the mill 
increased. It was this increase in the output of the machinery 
which was the most important effect of electric driving. Ап. 
increased output of 5 per cent., for example, was equivalent Lo 
an extra vield of 15 per cent. of the total capital expenditure, 
and this, he suggested, might be divided between the mill owner 
and the power company. Turning to a consideration of the 
matter from an electrical engineering point of view, there was 
first the question of group or individual driving. His own 
company supplied power to mills equipped on both these svs- 
tems. He thought that, generally speaking, motors smaller 
than 15 h.p. should not be installed. Squirrel-cage motors 
should he employed wherever possible up to 100 h.p., up to 
which size they could be easily started with auto- transformers. 
With reference to the tables of comparative costs in the Paper, 
Mr. Wilson had based his figures for coal on 2 lb. per i.h.p. 
at 7s. 3d. per ton, but he would suggest that 24 lb. рег i.h.p. 
and 8s. 6d. per ton would more nearly represent. the conditions 
in an average mill. 

Mr. W. B. WoonHovsg (Chief Engineer, Yorkshire Electric 
Power Co.) was glad to see that Mr. Wilson showed more of 
a leaning to external power supp!y than in his Paper three years 
ago. In Yorkshire, including the woollen district, there were 
textile factories representing something like 240,000 h.p., hut 
the owners were slow-moving in adopting electric driving. The 
Yorkshire Electric Power Company had, however, already two 
mills on its mains. In Bradford a large contract had been made 
by the Bradford Dyers’ Association for the supply of current 
from the Corporation Eus works, and in Huddersfield also 
a beginning was being made. With reference to the relative 
merits of three-phase and centinuous current for driving, he had 
sometimes been accused of favouring three-phase for mill work 
on account of its suiting the conditions of power supply better, 
but he had gone thoroughly into the question, and held the 
view that three-phase working was much more satisfactory from 
the mill point of view. A continuous-current motor could be 
designed to give a reasonatly constant speed for slow variations 
of load, but not if the load varied rapidly. He mentioned a 
case where speed variations of as much as 30 per cent. had 
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been shown in machinery driven by continuous-current moiors. 
Mechanical driving had then been substituted, and the variation 
reduced to 18 per cent., but finally induction motor-drive had 
been put in, with the result that the speed variation tell to 
about 3 to 4 per cent. The induction motor was, he thought, 
the right thing for practically all classes of textile machinery. 
There were cercain cases in spiuning frames in which the material 
was wound in a conical layer where there might be room for 
a variable speed motor, and in these cases he believed that the 
single-phase cominutator motor might be employed with success. 
He hoped to try this in Yorkshire before long for spinning 
worsted, and hoped to obtain an increased output by this means. 
He agreed with Mr. Taite as to the vital importance of the 
increase of output obtainable. but it was difficult to ascertain 
from mill owners what actual increase they obtained. In one 
case he knew of as much as 25 per cent. increase of output had 
been obtained from the same machinery in a woollen mull, and 
he could mention another case where the extra output balanced 
the whole of the cost of power. This particular factory started 
by equipping the carding machines electrically, and atter that 
half the mills were changed over. With this condition of affairs 
the men in charge of the mills that were still steam-driven com- 
plained that they were not being fairly treated, as they had 
more broken ends to deal with, and generally had more work 
to do than the men in charge of the electrically-driven machines. 
Later on the whole of the machinery was electrically equipped. 
When a mill was changed over to electrical driving the total 
horse-power required to drive the mill was not much reduced, but 
more output was obtained per horse-power. It was otten very 
difficult to ascertain what was the horse-power actually required. 
In his own practice he usually reckoned the units required per 
spindle per year in estimating the power necessary. To get the 
best results out of electrical driving, it was essential that the 
mechanical part of the work was given proper attention; there 
were many absurd examples about of the millwright's work. 
With regard to Mr. Wilson's estimates of costs, he thought that 
the capital charges were rather too low. The point was to 
spend the extra capital on productive machinery, and if this 
were done, more than 15 per cent. must be allowed for capital 
charges. 

Dr. К. H. Bowman had no doubt that in cases where power 
could be obtained for below jd. per unit, it would pay to 
adopt electrical driving, but if the price were high he considered 
mechanical driving would be more economical. Referring. to 
Mr. Wilson's figures for the capital outlay for a spinning mill 
of 100,000 spindles, he would say that he could equip a mill 
of that size at Mr. Wilson's price, and make a profit of £35.00 
to £4.000. If turbine plant were used, it was essential that a 
duplicate set be installed in order to give equal freedom tor 
stoppages to a good mill engine, and he knew of cases where 
the reliability of a mill engine was such that it was not stopped 
involuntarily for more than two minutes in five years. Even 
public supply was occasionally interrupted. ‘Phere were cases. 
such as extension to existing mills with a fully loaded engine, in 
which electrical driving was undoubtedly the best thing, but 
under ordinary circumstances he thought that direct. mechanical 
driving was better. In support of this contention he mentioned 
a ease of two similar machines driven bv belting in which one 
was electrically equipped, with the result that it gave a 6 per 
cent. higher output. The other. however, was afterwards 
changed over to rope instead of belt driving, and was found to 
give an output 24 per cent. better than the electrically-driven 
machine. In an old mill with a small load, however, the adop- 
tion of electrical driving was the only salvation, but in a 
modern, well-arranged mill he thought there was no gain it 
they generated their own current, although if power could he 
obtained from outside at id., no one in his senses would 
put down a rope drive. 

Mr. Е. L. B. Hire (Messrs. Siemens Bros. & Co.) said that 
already some 300,000 spindles in Lancashire had been changed 
over to electrical driving, which represented about 6 per cent. 
of the total, and he thought this was not such a bad pertorm- 
ance for the first two and a half vears’ work. The question of 
costs was the chief thing. A typical factory requiring a mill 
engine of about 1.300 h.p. could be driven by a plant giving 
about 880;900 kw., and would consume about 25 million units 
per year, which should cost 0'175d. per unit to generate. a figure 
which would be brought up to 0325d. bw the inclusion of 
capital charges. It, however, power could be obtained from 
outside at 14. per unit, it would probably pay, as the capital 
that would otherwise be sunk in the generating plant could be 
spent in productive machinery. 

Mr. A. D. Маллххох (Messrs. Mather & Platt, Ltd.) criti- 
cised some of the figures in Mr. Wilson's tables, agreeing with 
Mr. Taite that too cheap a quality of coal had been. reckoned 
on. He noted that no assistant had been allowed to the en- 
vineer in case of electrical driving. and did not think this fair. 
Also in the figure for insurance, an extra amount for insurance, 
as the motors had not been included. With regard to individual 
drive by variable-speed motors, the advantages were often 
counterbalanced by the complication of the switchgear. 

Mr. R. Brackwore (Chief Electrical Engineer, Stalybridge) 
said that Mr. Wilson seemed to think that the work of the 
motors in a textile factory was less severe than in rolling mills 
ard such work. This was not so in his opimon. Motors for 
textile work had to be specially constructed, particularly as re- 


gards their insulation, as the initial temperature in a mill was about 
65 degrees, so that the motor might easily rise to 185 degrees, 
which was more than rolling-miil motors were constructed. tor. 
Regarding the steadiness ot turbines for null drive, he knew 
of a case where the owner of a mill. which took power from 
a station where both turbines aud rectprocating engines were 
used, could immediately tell fiom the quality of his output 
when the supply was changed over from the reciprocating sets 
to the turbine. The first step for good cotton mill driving was 
the adoption of the steam turhine, and electrical transmission 
was the only means by which this could be satisfactorily. done. 
The reliability of the steam turbine was not as bad as was some- 
times made out, and he mentioned a case ot a turbine which 
continued to run on load for a week with sixteen rows of blades 
stripped. What they had to fight was the 1.500 h.p. triple 
expansion engine running at about 80 r.p.m. He reterred to an 
instance where two mills belonging to the same owner had heen 


put down side by side. one steam-driven and the other elec- 


trically-driven, and it was significant that in the case of subse- 
quent new mills the directors had decided upon electrical div- 
ing. He was inclined to agree with previous speakers that Mr. 
Wilson's figures of costs for electrical driving were on the side 
of low, but not that the figure taken for coal was too low 

Mr. N. L. Pearce (Chief Electrical Engineer, Manchester Cor- 
poration) did not altogether agree with the last speaker in con- 
demning every other source of power than the steam turbine. 
as considerably less than $ per cent. speed variation could be 
obtained with good modern reciprocating engines. A good deal 
of progress had been made in Lancashire in the application of 
electrical driving to cotton mills, but it must be realised. that 
it was hardly to be expected that mill owners would be persuaded 
to change over plant which had only recently been put down. 
In the United States the increase in electrical driving had been 
larger, but this was due principally to the greater proportion 
of new mills. Most new nills here also would now be electrically 
driven. There was not a vast difference in efficiency. when the 
mill generated its own power, Lut where power was taken trom 
an external source the case was altogether different. The real 
question was between a mill havinz its own generating plant or 
taking power from outside, and he thought examples of the 
former would remain few and far between. Regarding Table I.. 
he agreed that the mechanical figures were over-rated, and the 
electrical figures somewhat low. "Phe power rates in the Lan- 
cashire District were favourable to mill owners. and he regarded 
it as the duty of every manager of a power supply undertaking. 
whether municipal or company, to frame the prices so as to cive 
industrial work the opportunity of taking advantage of electrical 
driving. 

Mr. J. S. Согооноох (Messrs. Bromett, Lindley & Co., Ltd.) 
spoke of a steam plant which he had recently tested, which 
consisted of a triple expansion engine with steam at 159° super- 
heat and a 26-inch vacuum. ‘The coal consumption worked out 
at 16 Ib. per 1 h.p., using Yorkshire slack at 8s. 6d. per ton. 
He thought that in places where water was scarce turbines would 
not be so economical as reciprocating engines, as а good enouzh 
vacuum could not be maintained for the best results. 

Mr. PEnnEIT said that it was easy to lay down principles as 
to the arrangement of. motor drives, but in converting old miis 
one of the great difficulties often was to find any place at all 
to pnt the motor. Every case ought to be considered on its 
own merits. What applied in new mills did not apply in 
changing over old mills. He did not agree with Mr. Wilsen's 
statement that induction motors by practically all makers were 
equally good, and mentioned a case in point. 

Mr. WirsoN, wher called upon to reply to the discussion, said 
that as time was limited and so many points had been raised. 
he would prefer to reply fully in writing, and only made а tew 
remarks commenting on one or two of the matters mentioned, 
He did not consider that the high temperatures alluded to 
by one speaker was as serious a matter as had been represented. 
Mr. Woodhonse's figure of 30 per cent. speed variation. for a 
continuous-current motor seemed to him very high. He aired 
with the idea of basing prices ou units consumed рег spinae 
year, but thought it would be difficult to persuade nnll owners 
who could only think in I.H.P., or sometimes even in полипа! 
horse-power, to agree to that system. He would reply more 
fully to the criticisin of his tables in writing. 

At the close of the meeting Mr. Field said that. һе wes 
unable to make a definite announcement as to the Paper to be 
read at the next meeting, as the Paper which they had hoved 
to be available was still in the hands of the Papers Committee 
in London, and there was some doubt whether their decision 
would be given in time. 


Electricity in Mines in South Africa.--The regulations for the 
installation and use of electricity in mines, which apply to the 
whole of the South African Colonies. have just come into force. 
These regulations are identical with these issued by the Home 
Office for the use in mines generally in England, with the excen- 
tion of the latter half of Clause 2. and the whole of Clause 3 
of Section VL, in relation to electric locomotives, which clauses 
are omitted in the new regulations. The rezulations with regard 
to inspection of the plant, &e., are the same as those in. venue 
under the present Factories Act. with the usual penalties for 
non-observance of the clauses laid down tn that Net. 
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THE EARTHED NEUTRAL IN HIGH-TENSION SYSTEMS 


MONG the Papers read at a recent meeting of the American 

Institute of Electrical Engineers were three which dealt 
with the earthing of the neutral in high-tension systems, and in 
one of them, by Mr. Paul M. Lincoln, it is pointed out that 
in pratically every transmission system the greatest danger of 
breakdown of insulation exists between line and earth, rather 
than between lines; it is therefore highly important that the 
voltage from line to earth be permitted to assume no abnormal 
or excessive value. The higher the line voltage the greater 
becomes the importance of this point, since the factor of safety 
of insulation naturally decreases with increasing line voltage. 
With the neutra] fixed at earth potential, it is impossible to 
obtain, between any conductor and the earth, more than a 
certain definite proportion of the maximum line voltage. In a 
three-phase system—including as it does practically all trans- 
mitting and distributing. svstems—the voltage between the 
neutral and earth is about 58 per cent. of that between con- 
ductors. If, therefore, the neutral be connected. permanently 
and solidly to earth, the maximum potential] that can develop 
between the line and earth is about 58 per cent. of the voltage 
between the conductors. With an unearthed system an earth on 
one conductor will cause full line potential to develop between 
the two remaining conductors and earth. 

The voltage strain necessary to cause breaks in insulation is 
usually very much higher than the normal voltage applied, even 
in the case where a system 1s operating with one conductor 
earthed. ‘The condition giving rise to trouble is to have super- 
inposed upon the normal line voltage a so-called "surge" of 
such value that when added to the normal strain their resultant 
causes sufficient strain. on the insulation. to break it down. 
Lightning is the usual cause of surges, although they may be 
caused by many other things; for instance, by switching, or à 
partial earth, or a broken conductor, or a heavy short-circuit. 
insulation being once broken down, the normal voltage is usually 
sufficient to maintain an abnormal flow of current through the 
break. With the neutral earthed, a momentary break in insula- 
tion at one point on one conductor gives rise to opportunity for 
a destructive arc at that point. With the neutral not earthed, 
before a destructive arc. can take place there must be simul- 
taneous breaks on the insulation of two separate conductors. 
The use of a resistance between the earth and neutral modifies 
these conditions. 

In a three-phase transmission system with the neutral earthed 
both at the generating station and a sub-station, it is perfectly 
possible to continue the transmission of power with one of the 
conductors out of commission. |n this case, if the phases 
remain balanced, the earth will carry a current 1°73 times that 
in each of the two remaining conductors. Furthermore, it is 
perfectly possible to continue to transmit single-phase power with 
only one of the three conductors remaining. а fact, some 
transmission plants niake a practice of running but a single wire 
to some consumers using single-phase current, and but two of 
their three conductors to other of their consumers using poly- 
phase currents, relving in each case on the earth to act as a 
return conductor for the normal operating current. Still other 
plants make use of the earth as a working conductor only in 
emergency. 

It must be counted as a distinct advantage in favour of the 
system with an earthed neutral that it makes available at any 
time the use of the earth as a working conductor. ‘This does 
not mean that the unearthed system cannot make the earth 
available, but in the latter case special switching arrangements 
must be provided, while in the former its action as a working 
conductor is practically automatic. 

The practicability of using the earth as a working conductor 
is also dependent upon earth resistance. This is an element 
that varies largely with geological formations, soil, season, 
moisture, parallel return circuits, and construction of the earth 
plate; it is therefore Аси to make any general statement 
covering this matter. However, there seems to have been no 
difficulty in using the earth as a conductor for moderate amounts 
of power at pressures of 20.000 volts and above. Е 

With an earthed neutral, an earth on any conductor will cause 
a short-circuit. This fact may be regarded as an advantage or 
a disadvantage, depending upon circumstances, and also upon 
the point of view of the operator. If it is possible by use of 
the earthed neutral automatically to cut out the damaged con- 
ductor, and continue service to the affected part of the system 
over other Jines, the earthed neutral may undoubtedly be 
regarded as an advantage. If, however. the earthing of the 
neutral means an interruption of service which could be avoided 
with an unearthed neutral, the earthing may be justly regarded 
as a disadvantage. Protection of service is of great importance 
to the operator, and he is willing to run very considerable risks 


in order to give continuous service. That certain portions of 
his system are temporarily overloaded, or that part of his line 
conductors are temporarily undergoing an abnormal insulation 
strain to earth, is of no particular moment, so long as service 
is being rendered and the abnormal condition does not give rise 
to further trouble. When considering questions of protection of 
service, the use of resistance in the earth connection is at once 
involved. 

All alternating-current transmission lines take from the 
generators a condenser current, whose volume depends upon the 
size, Jength, and disposition of the transmitting conductors and 
upon the voltage and frequency supplied to them. 

When the charging current is large compared with the 
generator capacitv, it is probable that such an increase in its 
volume, as well as taking it largely from two of the three 
conductors, would cause a serious difference in balance in voltage 
between phases. "This seems to be a good, though not controll- 
ing. reason for maintaining the neutral at earth potential. 

A satisfactory earth is very ditlicult to obtain. The antiquated 
idea that the earth is of zero resistance, because it is of prac- 
tically infinite. cross-section, has long since been recognised as 
an error. In case of earthing to a buried plate, most of the 
resistance of the earth occurs in the immediate neighbourhood 
of the earth-plate, and the earth resistance depends upon the 
character and condition of the soil in the immediate neighbour- 
hood. This is to be expected on account of the fact that it 
is only in the immediate neighbourhood of the earth-plate that 
the cross-section of the earth, .considered as a conductor, is 
suticiently restricted to give rise to any appreciable resistance. 
The conditions other than the character of the soil that make 
for a low-resistance earth are moisture and the exposure of a 
large surface of carthing-plate: the larger the exposed surface 
the lower the resistance. it is this reason that makes water- 
supply systems good earths. 

On high-potential systems the presence of even the maximum 
amount of resistance that is contingent upon good construction 
is rarely suttcient to cause trouble. 

If an engineer has come to the conclusion that his neutral 
should be earthed, the next question is, naturally, that con- 
cerning the number of places to earth—whether it shall be at 
his power plant only, or at other points where neutrals can be 
obtained. The answer to this question usually depends upon the 
object sought in earthing. If it is the use of the earth as a 
working conductor, there must naturally be earths both at the 
generating and receiving points. On the other hand, if the 
object is to prevent an abnormal voltage rise on any conductor, 
due to the earthing of another, then the earthing of the neutral at 
one point is sutlicient and 1n most cases preferable. 

Probably the most important question in connection with this. 
whole matter of earthing the neutral is that as to the use of 
resistance. between the neutral and earth and the amount of 
resistance that is best. In considering this question the follow- 
ing analysis is pertinent. In any polyphase system, so long as. 
each conductor has the same capacity and earth, the same insu- 
lation from earth, and a balanced load, the neutral will remain 
at earth potential, whether it is connected to earth or not. 
In other words, so long as conditions on the transmitting or 
distributing system remain. normal there is no occasion for 
earthing the neutral, as nothing will be accomplished thereby. 
Th» object sought.in earthinz the neutral is to take care, not of 
norn:al conditions, but abnormal ones. It is the first thought 
of the engineer to maintain his service, and he therefore installs 
automatic circuit-breakers and other devices to protect his system 
in case of an abnormal condition arising. One of the abnormal 
conditions that may arise is accidental connection in any manner 
between conductors of opposite polarity. It is evident that under 
this condition the behaviour of automatic devices is in no way 
intluenced by earthing the neutral. 

In a three-phase line, with the neutral earthed at both 
generating and receiving stations, the earth will, under normal 
conditions, carry no current, even though the earth be of zero 
resistance. If, however, one of the conductors should break, the 
earth immediately begins to carry current. lf induction. or 
synchronous motors are being used at the receiving end, the 
three-phase relation will be approximately maintained, the degree 
of approximation depending upon the earth resistance and upon 
the relative motor load to non-motor load. lt the neutral is 
earthed at one point only, an open circuit in ene conductor will 
have an effect no different from that which would take place 1f 
the reutral were not earthed, except that the distribution. of 
charging current between conductors will be somewhat disturbed 
and more or less of this current would pass through the earth 
conn: ction. 

An earth is the most frequent abnormal condition that is 
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encountered, and also is the one most affected by earthing the 
.neutral. With the neutral connected direct to earth,’ another 
earth on any conductor means а short-circuit; the action of 
automatic circuit-breakers will then take place accordingly. The 
amount of current that will tlow through such a short-circuit 
can be limited by inserting resistance, and practically the only 
object of resistance is to cause such a limitation of current. 

The tlow of excessive currents, such as would take place were 
there no resistance, 1s detrimental for several reasons. 1t throws 
an unnecessarilv great straiu upon the circuit-breakers which 
are called upon to interrupt the current. The large current flow 
which takes place may «ause a phase distortion and drop of 
voltage which may, in turn, be- sufficient to cause synchronous 
apparatus on the line to drop out of step. A dead short-circuit 
on any system causes a heavy shock due to the tremendous 
currents, and a consequent tendency to distort the windings of 
any synchronous apparatus connected to the system. 

All of these objections can be overcome to a greater or less 
degree by resistance in the neutral. Increased neutral resistance, 
however, while it limits the current flow through an earthed 
conductor and overcomes the above objections, can do so only 
by allowing an increase in the potential of the two good con- 
ductors above earth while the current flows. If the object in 
earthing is to prevent such an abnormal rise, the inserting of 
resistance tends to defeat that purpose. The choice of the proper 
resistance becomes a question of compromise between the dis- 
advantages of going to either extreme. ‘There seem to be good 
reasons tor adopting an earth resistance which will he between 
the following limits: on the one hand, large enough to prevent 
a severe shock to the system; or the voltage on the affected 
phase dropping to a point where the synchronous apparatus will 
drop out of step. This consideration will dictate a resistance 
that will not allow more than, say, three times full-load current 
at the most to flow through the armatures of the generators 
supplying the circuits. On the other hand, the resistance must 
be small enough to permit sufficient current to flow to trip the 
heaviest circuit-breaker on the system. 

In all alternating-current circuits there is present a condition 
equivalent to a neutral earthed through a certain amount of 
resistance, in that, static capacity exists between any conductor 
and ground. The longer the line and the higher the voltage 
and frequency, the lower the resistance in the equivalent circuit 
having a resistance in earthing connection. The effect of an 
earthed neutral, either with or without resistance, is, in case 
a conductor becomes earthed, to pass a current of greater or 
less volume through the affected conductor and into the earth. 
The effect of the static capacity of conductors to earth is 
exactly the same, the difference being that no current passes 
into the earth at the generating station, and that the phase 
relation of the current through the capacity to the electro- 
motive force producing it are not the same in both cases. The 
static capacity of an overhead conductor to earth is, with 
ordinary line construction, from 30 to 50 per cent. greater than 
that between conductors. Assuming a fault that makes the 
affected conductor of the same potential as earth, the 
affected conductor will take roughly 50 percentage more 
charging current than the unaffected ones. It may be noted 
also that the total kilovolt-amperes of charging current in all 
conductors will be increased about 35 per cent. Where the 
normal charging current amounts to a considerable percentage 
of the total generating capacity, as it will in long, high-voltage, 
high-frequency lines, it will be seen that the condenser effect has 
the same action as a moderately-low earth resistance. 

If an earth resistance be used, the question of its current-carry- 
ing capacity is an important one. Since current is drawn through 
the earth resistance only during emergencies, its capacity should 
be chosen to mect the maximum that any emergency can throw 
upon И. Usually the time during which current will flow is 
limited to the time required to trip a circuit-breaker, probably 
not more than a tew seconds at most. The quantity of current 
that will flow as a maximum is also fixed as that which is 
required to trip out the heaviest set circuit-breaker. ‘The ques- 
tion of current carrying capacity 1s therefore one which depends 
upon the character and setting of the safety devices used. 

Another author, Mr. G. I. Rhodes, read a Paper expressing 
his views on this same subject, 1n which he describes the method 
adopted on the Interborough Rapid Transit Co. systems. The 
chief circumstance which led to the earthing of the neutral of 
the Interborough Rapid Transit Company's high-tension system 
was the serious nature of cable burn-outs, and in view of the 
fact that one phase of a cable is almost invariably earthed some 
time before short-circniting, it was decided to earth the neutral 
through a resistance of proper magnitude to allow sutticient 
current to flow to remove the earthed feeder without affecting 
{һа system in any other way. It is obvious that with only two 
feeders to a sub-station, an earth on one of them will open the 


circuit-breakers of both, and that the certainty of continuous 
operation of the sub-station increases with the number ot 
feeders. 

The scheme of earthing the neutral as originally proposed was 
as follows: the neutral point of each generator was connected 
to a common ог neutral bus-bar through a disconnecting switch 
and a current transformer. The transformer operated a relay 
on the main switch of the generator. The neutral bus-bar was 
earthed through a resistance of about six ohms in each power 
station, making about three ohms' resistance between the neutral 
and earth of the combined system. In case of an earth, the 
maximum possible current was 1,000 amperes per rheostat, all 
of which was generated by the earthed generator. The relays 
on the feeder-switches were set to operate instantaneously at 
300 amperes, and the generator relays at about 900 amperes after 
five seconds. Under these conditions it was to be expected that 
an earth on a cable would instantly remove it from service before 
any other disturbance could result. 

The neutral rheostats were of the iron grid type having a 
resistance of about six ohms and a reactance at 25 cycles of 
about 0'3 ohms. They were made up Jn sixteen series sections. 
each insulated from the others and from the earth by porcelain 
insulators, Each section was made up of six series groups of 
cast-iron grids connected two parallel and twelve series per 
group. Each grid was made up of ten bars 025 in. by 0775 in. 
by 6 in., and two bars 0°25 in. by 0°75 in. bv 4 in. A number cf 
extra grids were used to adjust the resistance to the required 
value. The rheostat will carry 1.000 amperes for two minutes. 
a capacity far in excess of anything that would be required in 
service. 

With the scheme as above outlined, very serious trouble was 
encountered from the triple-frequency cross-currents in the 
neutral connections. These neutral currents fluctuated very 
rapidly from nothing to one-half full-load current per generator. 
Upon synchronising there was a very large rush of current in 
the neutral, so large in fact that with four generators running 
it was very ditticult to synchronise a fifth with its neutral 
grounded. These cross-currents had such serious efiects on the 
operation of the svstem that the scheme of earthing the neutral 
was delayed for a time to allow making some experiments. 

It was finally decided that full protection could be obtained 
by connecting but one line generator at a time to the neutral 
bus-bar in each power station. The transformers in the neutral 
connections were also disconnected from the relays on the main 
generator switch. Even with but one generator earthed in each 
power station, the interchange of current through the neutra: 
rheostats, and the tie-line between the stations, is at times 
large enough to make it undesirable to open the neutral dis- 
connecting-switch of a live generator. 

Previous to earthing the neutral, there were twelve distinct 
operating burn-outs, and since then there have been sixteen. It 
appears from this fact that earthing the neutral has had no 
material effect on the number of burn-outs. "This is as was 
expected. 

Of the twelve burn-outs occurring previous to the earthing of 
the svstem, four shut down the power station; one other shut 
down two sub-stations: and four more shut down one sub.station. 
Of the other three which did not shut down the sub.station. 
two were isolated in time to prevent a short-circuit. In all of 
these cases there were five or six cables to a sub-station. 

Of the sixteen burn-outs that have occurred since earthing the 
neutral. not one has caused a shut down of either power station: 
eight have shut down the sub-station fed by the cable, two have 
caused one other feeder to open, and six have caused no dis- 
turhance other than the opening of the switches of the feeder 
in trouble. In three of the cases in which the sub.station was 
shut down, the tie-line between the power stations opened. but 
without disturbing the operation of either. Of the eight burn- 
outs which shut down the sub-station, three were stations having 
three feeders each. one having four feeders, two having five 
feeders. and two having six feeders. Of the other eight burn- 
outs which did not shut down the sub-station, two were sub- 
stations having three feeders each, two having four feeders. two 
having five feeders, one having six feeders, and one having seven 
feeders. 

Previously to the earthing of the neutral, the switches onerated 
with exn»losive violence on the short-circuiting of a cable. at 
times throwing oil and burning the contacts. Under present 
operating conditions, however, the switches always open very 
quietlv, so quietlv in most cases that it was necessary to install 
a tell-tale to indicate when there had been abnormal current 
through the neutral rheostats. 

Before earthing the svstem, in all burn-outs the cable was so 
badly injured that it was impossible to make any bridge test. 
and it was necessary to open a great many manholes before 
locating the trouble. Of the sixteen burn-outs that have occurred 
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since the earthing of the neutral, fourteen of them were in such 
condition that the fault could be easily located by the Murray 
loop method. In most of these cases but one leg was earthed. 
In the two cases where all three legs were earthed, making the 
bridge test impossible, the burn-out was the result of very severe 
mechanical injury. Locations of the fault are always made to 
within a duct Jength, even on the longest cables of more than 
45.000 ft. The saving in time effected by this accurate pre- 
determination of the trouble by the bridge method is an impor- 
tant factor in the time necessary to restore a sub-station to 
normal conditions of operation. 

It is probable that something would be gained by increasing 
the resistance between the neutral and earth. When the scheme 
was first contemplated, it was planned to earth the neutral 
through six ohms, there being at that time but one power 
station. Now with two stations in parallel the effective earthing 
is through but three ohms, making the possible earth current 
twice that originally planned for. There is no doubt but that 
with the resistance at first decided upon there would have been 
fewer sub-station shut-downs. 

From the above data, it is seen that earthing the neutral 
of this system through a series resistance has been quite success- 
ful. It has greatly reduced the disturbance from cable burn- 
outs and the time necessary to restore an injured cable to 
service. Another Paper on this subject was read by Mr. F. G. 
Clarke, who states that during the consideration of the design 
of one high-tension installation, the question of earthing the 
neutral was investigated, and resulted in a decision to earth the 
neutral points of the generators through a limiting resistance. 
‘he reasons for earthing, the reasons for and against the resist. 
ance, and facts relatively to operation covering a period of over 
two years may therefore be of interest in connectiom with this 
discussion. | | 

The protective features are low-equivalent lightning-arresters, 
inverse time-element relays on circuit-breakers, a peculiar method 
of operating exciters, and the earthed neutral. A voltage regu- 
lator has lately been installed and has a bearing on the situation. 

The lightning-arresters are used in connection with choke- 
coils at the ends of all overhead feeders. They tend to protect 
the underground feeders, the station apparatus, and, to a certain 
extent, the aerial transmission lines from the effects of lightning 
and from static strains due to switching earths or short-circuits. 
The arresters are set to discharge at 8,500 volts. ‘lhe pressure 
between the earth and two conductors of the 11,0C0-volt, three- 
phase system, with one conductor earthed, is 11,000 volts when 
the neutral is not earthed; it is 6,580 volts when the neutral 
is dead earthed; it is between 6,380 volts and 11,000 volts with 
resistance in the neutral conductor. : 

The inverse time-element relays afford protection against 
overloads, and are used in connection with the oil circuit- 
breakers on all feeders. The speed in opening the circuit- 
breaker varies with the increase of current in the circuit 
controlled. 

The relays at the power station ends of the feeders are set 
to allow a maximum of current to flow for a period of five 
seconds before they actuate the control circuits to open the cir- 
cuit-breakers. This is just above the amount of current allowed 
as a maximum per feeder. The relays at the nearest sub-station 
are set to open the circuit-breakers on feeders to more remote 
sub-stations in four seconds for the same current. The relays in 
the sub-station next in progression are set for three seconds 
with the same current, and so on. The relays are connected 
with series transformers, one on each leg of the circuit con- 
trolled, to open the circuit іп the event of one leg earthing. 

The excitation of the generators depends upon induction 
motor-generators, with no steam exciter, or battery reinforce- 
ment, although both are available for starting up in case of an 
interruption. 
generators through transformers, and have about Z5 per cent. 
slip. The output of the exciters depends upon the power-factor, 
which decreases with the voltage. The excitation automatically 
ceases whenever the bus-bar voltage goes below 5,000. 

A voltage regulator tends automatically to increase or decrease 
the generator excitation as its voltage lowers or rises. The effect 
of this is to increase the intensity of the accidental overload 
and therefore hasten the automatic interruption. This is a 
radical change from the usual practice of holding up the exciter 


voltage under all conditions. It means a few more power 


station interruptions, but less damage when short-circuits occur, 
and less time lost in sub-stations. 

` The foregoing explanation of the protective features of this 
installation may appear to be irrelevant to a discussion of the 
earthed neutral, though it has a bearing which should not be 
overlooked. The neutral point of each generator is led to а bus- 
bar through a fourth pole of the generator circuit-breaker. The 
neutral bus-bar is connected to one end of a cast grid resistance 
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suitably insulated. The other end of the resistance is connected 
to an earth-plate located in earth kept moist with salt water. 
There is 67 ohms resistance, or sutticient to allow 1.C00 amperes 
in the neutral circuit in the event of an earth. <A current of 
1.000 amperes will raise the temperature of the resistance ap- 
proximately 1,0009 Fahr. in one minute. An ammeter on the 
switchboard indicates the amount of current in the neutral con- 
nection. A pilot lamp lights whenever 50 amperes or more flows 
through the resistance. This lamp remains Jighted until an 
auxiliary circuit is opened, and has been instrumental in deter- 
mining the number of short-circuits that were also earths. 

The earth neutral affords protection against rises in potential 
and high-frequency oscillations due to earths. An accidental 
earth will establish a power circuit supposedly suflicient in all 
cases to open automatically the circuit-breaker. Were the 
neutral not earthed, the accidental earth would allow the charg- 
ing current to be discharged through it, tending to burn the 
insulation and cause a short-circuit in the case of an underground 
cable, or burn off the conductor in the case of an aerial line. 
The electrostatic change would also tend to cause oscillations 
in the case of underground cables and possible breakdowns at 
various points of the system. This has occurred during the 
operation of several high-tension systems. . 

Earthing the neutral has the disadvantage of increasing the 
number of short-circuits, and consequently the interruptions of 
service. These short-circuits are dangerous to power-station 
apparatus, as they may cause breakdowns involving greater 
expense and loss of service than the possible resonance troubles. 
There are conditions peculiar to each installation which have a 
bearing on this question, and these conditions determine the 
necessity of a resistance in the neutral circuit, the amount of 
resistance to be used, whether more than one generator should 
be earthed. 

In systems where synchronous converters have low synchronis- 
ing power, the voltage drop due to earths will cause the con- 
verters to drop out, and a limiting resistance must be placed in 
the earthed neutral. In other systems the generator coils are 
insufliciently braced, and resistance in the neutral is a preven- 
tive for generator breakdowns. In stations where the gene- 
rators are driven by slow-speed reciprocating engines the neutral 
points cannot be connected to a common bus-bar on account of 
cross-currents. A resistance would be required for each gene- 
rator or that one generator be run with its neutral earthed. 

A consideration of these facts led to a decision to use a 
resistance of 67 ohms in the power station of the installation 
described. It was anticipated that this resistance would allow 
sutficient current to flow through any earth which might occur 
to clear the system of that earth, and that earths on two legs 
or short-circuits would be cleared by the inverse time-element 
relays, or, if very close to the power station, by an interruption 
of service due to the ''kiling" of excitation. The events of 
operation indicate that the neutral earth is essential and that 
the other protective features perform their functions suitably. 

Conditions obtain, however, which mitigate against the proper 
operation of this protective feature. One instance will serve to 
illustrate this point. In a short-circuit the earth held for about 
three minutes and then opened the circuit-breaker. The current 
in the ground circuit was approximately 400 amperes. which was 
not sufficient to open any of the circuit-breakers between the 
ground and the power station. When the earth occurred, the . 
neutral point rose from 0 to about 2,700 volts, and the two 
unearthed legs were approximately 9,000 volts to earth. The 
electrostatic condition very nearly approached that which would 
obtain in an earthed system. The lightning-arresters being set 
at 8,500 volts, began to discharge, and oscillations were a 
possibility. 

The inductive drop and the resistance of the earth. added to 
the set resistance of 67 ohms, were suflicient to limit the 
current to 400 amperes. With the 6 7-ohm resistance out, the 
current would have been above 650 amperes, or suflicient to have 
opened the nearest controlling circuit-breaker in less than one 
second. The inductive drop was about 1,000 volts and the 
resistance through the earth sutlicient to divert the current to 
the numerous telephone lines as paths of least resistance. The 
fact that telephone troubles are not coincident with grounds of 
short duration would secm to indicate that induction is not an 
important factor in this particular case. "There have been no 
indications of trouble in telephone or telegraph lines due to 
induced. potential. 

*ome action must be taken to prevent this earth current from 
causing trouble. The earthed neutral is a preventer of electro- 
static troubles and therefore should be retained. Тһе resistance 
is a positive detriment to receiving the full benefit of this effect. 
It should, therefore, be omitted whenever the local conditions 
will permit. In the case described this can be done without 
percentibly increasing the hazard to apparatus. This would 
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enable the relays to clear any of the earths that have occurred 
within five seconds. 

A transmission line may be so long that its total drop and 
the resistance of the earth will produce a condition analogous 
to that described. Such a case would require special treatment. 
as, for examnle, providing a low-resistance neutral conductor 
leading to a point safely within the area normally protected by 
the neutral earth at the station, and equipping the feeders to 
points beyond. so that they may be open by a relay. The relay 
could be actuated by a small current flowing in this extension 
of the neutral. and in phase with current flowing in one leg 
of the feeder. Such a condition does not obtain on the system 
described, and we can therefore be reasonably assured that in 
removinz the neutral resistance we will have removed the cause 
of trouble incident to the earthed neutral. 

During two years’ operation there have been over 70 short. 
circuits. About 25 of these have caused sub.station interrup- 
tions, and six have been close enough to cause power-station 
interruotions. About one-half of these short-circuits showed 
an earth. connection. There have been 10 earths, of which the 
neutral earth cleared eight. One held for four minutes and 
one for three minutes, both developing into two-wire short- 
circuits. 

It is quite probable that in a system operating with under- 
ground cables only, there would be no outside disturbances in 
connection with sustained earths. The lead sheaths which are 
generally bonded together in manholes would provide the path 
of least resistance for the ground circuit. "The ultimate installa- 
tion will require underground cables, and except for the greater 
power effects, and greater charging current, will alter the present 
situation but little. 


Glass Telegraph Poles. — А glass telegraph pole, invented by 
Mr. Wilhelm Schuetz, an architect of Cassel, is being tested by 
the German telegraph authorities. The pole has been patented 
in all the more important countries of the world, and a limited 
company called the Schuetzsche Glas-Industrie Gesellschaft has 
been formed in Cassel for its manufacture. At an experimental 
installation in Grossalmerode, near Cassel, poles 7 metres long 
are being made, strengthened with wire. The poles have the 
appearance of black-painted wooden poles. They have a consider- 
ably greater weight than wooden poles, and a much lower tensile 
strength. In order to test the durability of these poles, the 
German Government telegraph department has permitted ten to 
fifteen of them to be used on the telegraph lines between Cassel 
and Wilhelmshöhe at the company’s cost. 
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Local Government Board Report, 1906-7.—There are two items 
relating to loans for electric. lighting purposes in the bulky 
report of the Local Government Board for the усаг 1906-7. The 
following figures show the total amounts which have been re- 
quired on loans by local authorities for the purposes of the 
Electrie Lighting Act, 1882 :—-1888, £20.000; 1889, -.; 1890. 
£62,500: 1891. £115; 1892, £315.545; 1893, £773,722; 1894, 
£357,886; 1895, £515,545; 1896, £796.588; 1897. £964.837: 
1898, £1,058,164: 1899. £2,590,255; 1900, £3.023,692; 1901, 
£35.995.459; 1902, £2,736.673; 1903, £1.938.775; 1904, 
£2,134.623 : 1905. £1.058.462 : 1906, 2872.678: total, 
£22.945.497. The whole of this amount was required by town 
councils and urban district councils with the exception of one 
Joan of £20,000, sanctioned to be raised by the rural district 
council of Neath in 1905. The actual sums sanctioned during 
the vear are set out below :— 


Period Period 

District. Years. Amount. District. Years. Amount. 

£ £ 
Accrington i3 "E 13,090 Coventry sinh TEE 250 
Aston Manor .. sn 23 24.625 Ditto X ... 15 2.620 
Ditto ... jx "EOS 3,900 : Ditto ia in “DS 9,945 

Ditto : 5 500 

Derby bes Vat mE 3.560 
Bangor 18 2.700 pue id ш i: in 
Barnes 18 4,700 Ditto d 7 10 ES 
Barnsley l5 2,150 Dudlev E Nas 1.70 
Ditto ... 5 350 idley ms ita e. 15 10.6041 
Ditto ET . 18 т.196 
Barnstaple às TONER 4,000 Ditto an 9 000 
Barry owes we Seu 15 200 Ditto а '250 
Bath "E Gao 1р 4.000 Bar e Dus e 
Birkenhead sii E... 10.223 : Saa 
Blackpool e a nl 
AD us es s. 20 90 (tn) Dirt vag "f E PIRA 
radtord - 25 15 58,060 5 : ToS DAS. ipis 
Brideond я MEL 1939 кла ds e. 18 143,052 
Bridlington... 16 550 иө 9a. ООШ... 
Dos adi e d ZO  Wareham .. EN s 90 733 
ma Э jel Farnworth es. 19 520 
чуп 18 1,9 Finchley 25 94 9.700 

Ditta 15 1,441 à A n “ 
Ditto 5 23% Gravesend T a. 4] 7.000 
Grimsby эы x a2 8,919 
Carlisle 2... 16 4.722 Ditto "D qn 
Carnarvon ts ss J 23,000 Ditto M. ge Ө 1,025 

Clacton ius o " 5 1,000 

Cheockheato m 10 194 Hoastines 2. we 18 RRA 
Calne € T с 19 5.072 Неһаеп Bridge ... 14 2.570 
Ditto EN 400 Horetord p TRES 4.550 
Colwyn Bay and Colwyn 16 9.420 Ditto ed s. 19 6,250 
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CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRIC HEATING AND COOKING APPLIANCES.— 
We have received an advance proof of a list which the Britis4 
Thomson-Houston Co., Ltd., are shortly issuing, dealing wita 
some new designs of electric tea kettles and hot-water jugs. 
which form a new addition to their series of electrical heatinz 
and cooking appliances. The arrangement of the heating units 
is similar to that described in EveciricaL ENGINEERING, Vol. I.. 
page 43, in connection with other forms of water heater. Four 
ditterent designs of kettle in copper and brass on tripod stand: 
are listed, end two designs of hainmered copper water-jugs. 

CONDENSING PLANT.—A pamphlet from the Socicte 
Anonyme Westinghouse describes the Westinghouse-Leblane sys- 
tem of condensers and pumps. The single jet type of plant is 
used to deal with quantities of steam up to 4,500 lb. per hour, 
and the multiple jet type for quantities above. The apparatus 
in the single jet type differs from other similar condensers in 
that the velocity is imparted to the injection water by an in- 
verted water turbine. Air and incondensable gas аге removed 
by the ejector action of the stream of water issuing through 
a contracted channel. An apparatus on a similar principle «an 
be used as a dry vacuum pump. — The multiple jet type is 
slightly different, and employs a separate air pump working on 
this principle, and a centritugal hot water discharge pump. 

CABLES AND WIRES.—A new list of cables and wires in 
accordance with the standards of the Cable Makers! Association 
is to hand from the India Rubber, Gutta Percha, and Teleyrach 
Works Co. A well-arranged general reference table of particulais 
of conductors for electric light wires and cables is given, together 
with full list of vulcanised cables and wires of the 300, 600, and 
2,000 meghom grades, with a number of forms of external 
coverings. A separate list deals with concentric and high-tension 
cables and flexible conductors and cords. A convenient book et 
of pocket size is also issued, containing useful tabular particulars 
of cables for electric light wiring, together with some interesting 
reading matter describing the preparation and properties ot 
india-rubber insulation. 

ARC LAMP CARBONS.—A new booklet from the General 
Electric Co. contains particulars of the company's carbons manu- 
factured at. Witton, Birmingham, in the only arc. lamp carbon 
factory in England. "The following types of carben are dealt 
with :--The “Apostle” brand, for open type are lamps, which 
is claimed to have less percentage of ash than any other carbon 
of similar grade; the “Nubia” brand, specially recommended 
for long burning hours; the "Witton " carbons for enclosed arc 
lamps; and the “Nubia” flame carbons. 

DRAWING AND SURVEYING INSTRUMENTS.—We have 
received from A. G. Thornton & Co., Ltd., of the Paragon 
Works, King Street West, Manchester, a copy of their catalogue 
of drawing and surveying instruments and materials. The entire 
catalogue has been revised, and many specialities and improve- 
ments have been added. АП kinds of drawing instruments, beth 
loose and in compact cases, are included. In the surveying 
department many additions and alterations have been made. and 
in addition to new pattern instruments, the old standard lines 
have been improved. The firm also supply all kinds of (Һегто- 
meters, barographs, sextants, compasses, binoculars, drawing 
papers and boards, and all kinds of slide rules. 

ARC LAMPS.—-Two new leatlets are to hand from the Gilbert 
Arc Lamp Co., Ltd. One of these deals with flame lamps, which 
are made in three types, according to the burning hours required. 
The 14-hour lamp is only 26 in. in length, while the second 
(уре, for 16 to 17 burning hours, is 44 in. over all. The 
most interesting variety, however, is the multi-carbon lamp. 
such as is used in the experimental lighting in the City, which 
is only 38 in. in length, and will burn 36 to 42 hours. Ordinary 
open, enclosed, and miniature arc lamps are dealt with in the 
other leatlet. 

ARC LAMPS, HEATING APPARATUS, AND CONDUITS.— 
Among the new catalogues issued by the Edison & Swan 
United Electric Light Co. is one dealing with the © Ediswan" 
flame are lamp, made under the carbon patents, which was 
fully described in’ ELECTRICAL ENGINEERING, Vol. T., page 518. 
А very complete series of accessories is included. Another 
list gives illustrations and particulars of a large number of 
varieties of luminous electric radiators of the “lamp” type 
made under the Dowsing patents, suitable for private houses. 
otices, public buildings. and on board ship. In order to avoid 
the necessity. of separate wiring for heating circuits, the com- 
pany have put on the market a convenient form of meter of 
the electrolytic type, which is combined with a wall rocket, so 
that the current taken by a single radiator can be registered. 
The cost of this appliance is remarkably low, so that in many 
cases there will be a saving over the extra wiring that would 
otherwise be required. Another list is devoted to steel conduits 
and accessories of the ‘‘Simplex’”’ type. 


Royal Institution.— Among the lectures to be delivered at the 
Royal Institution before Easter are two lectures on physics by 
Dr. R. T. Glazebrook, F.R.S., a lecture by Professor Gishert 
Kapp, on “The Electrification of Railways.” and six lectures by 
Professor J. J. Thomson, F.R.S.. on ‘Electric Discharees 
through Gases." Friday evening discourses will be given bv. 
among others, Prof. E. Rutherford, Sir Oliver Lodge. E.R.S. 
the Hon. R. J.'Strutt, F.R.S., and Prof. J. J. Thomson, F.R.S. 


Nov. 28, 1907. 
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A LARGE POWER HOUSE FOR RAILWAY SHOPS 


DESCRIPTION of a large power house which is being 
A erected to supply the new repair shops of the Cleveland, 
Cincinnati, Chicago, and St. Louis Railway at Beech Grove, 
near Indianapolis, is given in the Western Electrician (Chicago). 

These shops are now nearing completion, and will be the 
largest of their kind in America. 

‘Nhe power house will furnish for the entire plant not only 
electric light and. power, but also compressed air, service water, 
exhaust steam for heating, live steam for the steam hammers 
in the forge shop, and high-pressure water for hydraulic riveters 
and other tools, ' 

The main building is 114 it. long by 128 ft. At present it 
is closed at the east end by a wooden bulkhead to allow tor 
future extension, which is contemplated at an early date. The 
power station will be ultimately twice its present size. 

The available water supply was a vital factor considered in 
determining the character ot the power-house equipment. The 
design finally adopted is an interesting illustration. of how an 
apparently hopeless situation from the viewpoint of etliciency 
van sometimes be forced’ to give highly economical results by 
a careful study of requirements and by harmonising these into 
a satisfactory working plan. 

It was found that all water would have to be drawn from 
deep artesian wells, and that a large supply of water was 
required for the locomotive roundhouses, which water would 
have to be chemically treated in a water-softening process 
to make it suitable for boiler feed. 16 was therefore decided 
to make the inain generating units in the power house con- 
densing by passing all the cold water direct from the wells 
through surface condensers, where its temperature would be 
raised from about 55° to about 90° F., then to tho water- 
softening tanks, where the treating process is more effective 
with warm water, and finally to the roundhouses and boiler- 
teed pumps. By this plan abundant condensing water is secured 
without the need of a cooling tower. The condensing feature 
made the use of steam turbines advisable, and this resulted 
in the choice of three-phase alternating-current generators. ‘The 
use of treated water permitted the selection of high-capacity 
water-tube boilers. 

The boiler room is 46 ft. wide by 128 ft. long, and contains 
three batteries of two 415 horsepower Stirling boilers each. 
Wach of these is equipped with Foster superheaters and with 
chain-grate stokers, the latter being furnished by the Greene 
Engineering Co., of Chicago. The flue gases from the boilers 
аге led through а reimforced-concrete smoke duct directly 
beneath the boilers to a concrete-steel chimney 12 ft. in diameter 
and 200 ft. high. 

Coal 15 first. received in a track hopper adjacent to the 
building, from which it is carried. to a coal crusher in the 
basement by means of a small apron conveyor. After passing 
through the crusher the coal falls directly on to an endless- 
bucket conveyor, which carries it to the end of the basement 
and then up and over the coal bunkers, into which the coal is 
automatically dumped. These bunkers are located over the 
boilers and are built of reinforced concrete. From the bunkers 
the coal 15 fed to the stoker hoppers by means of steel spouts. 
Ashes are fed, by means of spouts, from the doors in the ash 
bins of the boilers into the same conveyor used for coal. The 
ashes are lifted up and dumped into overhead ash pockets, 
located directly in front of the stack, from which they may 
be loaded through spouts into empty cars on the track ad- 
joining the building. 

'The boiler-feed pumps are placed in front of the stack on 
the boiler-room floor to make them readily accessible to the 
boiler-room attendants without going any distance from their 
posts of duty in front of the boilers. 'The pumps are of the 
duplex upright type. The stoker engines are located near the 
feed pumps, and are belted to the stoker-operating shaft, which 
is hung on the floor beams in the basement. In the boiler 
room there are installed numerous structural steel runways, 
making all piping and apparatus perfectly accessible for repairs. 

The turbine room is of the same dimensions as the boiler 
room, and is separated from it by the pump room. At the 
west end of the turbine room is located the air compressor, 
which is of the cross-compound two-stage type, and has a 
capacity of 2,000 cubic feet per minute. Alongside of this 
compressor is a reserve space for the installation of a similar 
unit whenever the needs of the plant require it. 

Next to the compressor are located the three main generating 
units, each consisting of a Westinghouse-Parsons steam turbine, 
-direct-connected to a 500 kilowatt, 60.cycle, three-phase, 480. volt 


-in the concrete floor. 


Westinghouse generator. These machines are to run at 5,60) 
revolutions per minute, and will supply all the electric. power 
and light circuits. For field excitation there are provided two 
steam-driven, direct-connected, 40-kilowatt Westinghouse exciter 
units located near the turbines. Adjacent to the exciters is a 
500-kilowatt Westinghouse motor-generator set comprising an 
induction motor and a 250-volt generator supplying direct current 
to all the variable-speed tools throughout the shops, and also 
to the Cooper Hewitt mercury-vapour lamps that are used 
almost exclusively for illumination in each of the shop buildings. 
A separate starting panel is placed near the induction motor 
of this set. Reserve space is provided near by for the future 
installation of another motor-generator set, and one more 
exciter. | 

'ГҺе turbines and compressor are arranged to be run condensing 
almost all the time, but the exhaust can also' be turned into the 
heating system for the buildings, if the exhaust from the steam 
hammers in the forge shop, which will be normally used for 
heating, should prove іпѕшісіепь on exceptionally cold days. 
Two wet-vacuum system condensing outfits are being furnished 
by the Wheeler Condensing and Engineering Company. Each 
consists of an Admiralty type surface condenser and a steam- 
driven air pump. These condensers are so arranged that each 
takes care of two" units. The exhaust steam from all the 
auxiliary engines and pumps is carried to the boiler feed-water 
heaters by a separate system of piping. 

From each of the various generators lead-covered rubber- 
insulated cables are carried to the switchboard in tile ducts laid 
All these ducts lead to a slate-covered 
trench 14 in. wide by 8 in. deep, running back of the entire 
length of the switchboard. All the cables pass through this 
trench and turn up through switches in the slate cover to the 
circuit-breakers. All feeders go out at right angles to the 
switchboard in clay ducts in the floor to the north basement 
wall, where they drop 6 ft. in split-tile ducts laid in chases in 
the wall, to the underground distributing system, which runs 
out at right angles from the north wall to the numerous shop 
buildings. 'lhese underground conduits are separate from the 
pipe tunnels. No overhead transmission is used. 

The switehboard consists of 15 panels, each 2 ft. wide, which 
includes, besides the generator and exciter panels, alternating- 
current and direct-current feeder panels, three blank panels for 
future generators and exciter, and a panel for the series 
alternating-current arc-lamp system for lighting all the yard. 

The pump room is in the centre of the building, and is 22 ft. 
wide and 128 ft. long. It is open to the basement, 12 ft. below 
the main-tloor level, except for a gallery running along one 
side and at a point near the centre of the building connecting 
the boiler and turbine rooms. The gallery supports two 2,500 
horse-power Webster feed-water heaters, equipped with purify- 


ing, filtering, and oil-separating accessories, and 'are automatically 


operated. 

On the floor of the pump room is located nearly all the pump- 
ing apparatus that supplies the shop buildings. There is a 
1.500-zallon fire pump and two Marsh vacuum pumps for the 
heating system, which discharge the heating returns from the 
entire system into the feed-water heaters. There is also installed 
in this room a hydraulic pump and accumulator, designed to 
furnish water at a pressure of 1,5CO pounds per square inch to 
the hydraulic riveters in the boiler shop. These pumps are all 
steam driven. 

At the end of the pump room is the entrance to the pipe 
tunnel, which carries all compressed air, live-steam, exhaust- 
steam-heating and low and high-pressure water piping to the 
different buildings for shop and roundhouse service. The pumps 
drawing the supply water from the three artesian wells are five 
motor-driven deep-well pumps. Each of these pumps has а 
capacity of 250,000 gallons per 24 hours. They are located in 
little rooms off from the pipe tunnel and deliver the water to the 
condensers in the turbine room, as already described. 

The steam piping of the power house consists of two separate 
and distinct systems, superheated steam being supplied to the 
turbines and compressor only, and saturated steam being fur- 
nished to all auxiliaries. There is, however, a cross-connection 
between the two steam headers for use in case of emergency. 
In all steam leads from the boilers are placed automatic stop 
and check valves, and in all steam leads to units, except those 
to pumps, are placed receiver type steam separators. Wherever 
possible the use of long-radius pipe bends will be employed to 
give flexibility and to provide for expansion without the use of 
expansion Joints. Wrought-steel flanges have been used through- 
out on the high-pressure steam piping. 
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The complete plans of this power station, including the 
building, as well as of the shops as a whole, were designed by 
the Arnold Company of Chicago, subject to the approval of the 
motive-power department of the Cleveland, Cincinnati, Chicago, 
and St. Louis Railway Company, represented by Mr. William 
Garstang, superintendent of motive power, and of Mr. B. D. 
Lockwood, mechanical engineer. 


Newcastle Section of the Institution.—' The annual dinner of the 
Newcastle Local Section of the Institution of Electrical Engineers 
was held on Thursday, when Mr. James Pigg, chairman of the 
Section, presided. Among those present were Mr. F. Gill, Mr. 
J. E. Kingsbury, Sir Isambard Owen, Prof. W. M. Thornton, 
Mr. G. G. Stoney, Mr. W. D. Hunter, Mr. H. L. Riseley, and 
Mr. A. S. Blackburn. 


Northampton Institute Conversazione.-—lhe annual conversa- 
zione of the members and students of the Northampton Poly- 
technic Institute was held on Friday and Saturday last week 
at the Institute, Ste John Street, Clerkenwell. The prizes and 
‘certificates were awarded on Friday by His Royal Highness 
the Duke of Connaught, when Mr. L. B. Sebastian, chairman 
of the Governing Body, presided. In his report for the 1906-7 
session, the Principal, Dr. R. Mullineux Walmsley, stated that 
the chief development of the session was the transfer of the 
technical optics department to the rooms of the British Horo- 


logical Department, which has had the double effect of increas- 


ing the accommodation for the technical optics department and 
also of relieving the pressure, by allowing further increased 
accommodation, in the electrical engineering department. In 
the main building the rooms vacated by the technical optics 
department have been utilised (1) for the establishment of an 
intermediate electrical engineering laboratory into which 
students are drafted on leaving the junior laboratory, before 
being admitted to the senior. The establishment of such a 
laboratory is believed to be unique in electrical engineering 
education; (2) for a much-needed extension of the instrument 
workshop, the size of which has been increased 50 per cent. ; 
(3) for the establishment of a standards and research laboratory. 
Dr. Walmsley also reported an increase of enrolments of 2,100. 
or 6 per cent. in the total day and evening students, and of 
9 per cent. in the evening students. The increase was parti- 
cularly marked in the engineering day courses. The student 
hours, upon which the maintenance grant of the London County 
Council is based, increased to 126,163, being an average of 
nearly 65 hours per student on the whole of the evening students 
enrolled, although these student hours only include the records 
of those students who have made not less than 20 hours’ attend- 
ance during the session. Before distributing the prizes and 
certificates, His Royal Highness the Duke of Connaught made 
a few remarks of a general character, in which he emphasised 
the work of such institutes as a factor in national life. Major- 
Gen. J. W. Laurie, C.B., proposed a vote of thanks to the 
Duke, which was seconded by Mr. Percy Harris, chairman 
of the London County Council. 


A New Rail Planer.—<As is well known, the condition of the 
rails in tramway and railway locomotion have a great deal to 
do with the wear and tear, and with the running of the cars an 
uneven surface is frequently set up on the rail, and particularly 
at the curves, when the outer rai] head is soon worn to a 
bevel on its inner side. On railways the rails wear flat, and 
spread after a long period of service. ‘Tramway rails, grooved 
for flanged wheels, wear down until the groove is too shallow 
for the flange, and the inside lip on which there is no wear 
stands up, to the danger of vehicular trathc. These irregularities 
have often had to be filed down by hand, or by a mechanically 
operated emery wheel. То obviate this, a new grinding machine 
has been invented by Messrs. Woods & Gilbert, of Melbourne. 
The new machine has a device for controlling on a moving 
machine, a corundum, or emery wheel, which is worked by a 
powerful motor, and also the application on the machine of 
rotary high-speed tools. As the machine travels on the line it 
remodels the irregularities. The emery wheel driven at a high 
rate of speed and automatically. guided dresses the surface of 
the rail, whilst a rotary steel tool shaves off the bevel, and 
makes the head equal to the original section. For tramway 
rails, the deepening of the groove and the reduction of the 
bevel of the upstanding lip is done in one operation. The 
working cost of thus grinding the faultv rails is said to be 
2d. per foot. The machine will remodel a worn-out track at 
less than £150 per mile. The machine only requires one man 
to work it, and it will deal with 12 miles of track in the 
hour. It is also provided with its own turn-table, so that it 
can be reversed or run off the track altogether in a few seconds. 
The Australian Mintng Standard states that. when the rails were 
first. laid on the Brighton St. Kilda electric line. one of these 
machines was employed to level the surface at the joints, and 
take off any projections in the groove at the joints, which 
resulted in making a smooth surface throughout, and which it 
still retains. 


ELECTRICAL BILLS IN THE COMING PARLIA. 
LIAMENTARY SESSION 


E conclude below the list of notices which have been 
given in connection with the coming Parliamentary 
Session :— 

Notices of tramway Bills have been deposited as follows :-— 
Metropolitan Electric Tramways, Ltd., for the construction of a 
tramway in Paddington from Harrow Road to Uxbridge Road, 
and for the suspension of the purchase clause of the Tramways 
Act of 1870 in respect thereto. Bristol Tramways and Carriage 
Co., for an extension of time for the construction of tramways 
authorised in 1904. Croydon and Southern Districts Tramways 
Bill, for the incorporation of a company to construct tramways 
in Croydon, Beddington, Coulsdon, and Warlingham. Compul- 
sory running powers are asked over certain lines of the Croydon 
Corporation, Other provisions include the payment of interest 
out of capital during construction. Potteries Electric Traction 
Co. and the North Staffordshire Tramways Co., to confirm 
alterations. of tramways already carried out, and to amend 
previous tramway orders. Manchester Corporation, for the 
construction of additional tramways. The West London, Barnes 
and Richmond Tramways Bill proposes the incorporation of a coin- 
pany for the construction of tramways in Hammersmith, Put- 
ney, Richmond, North Sheen, Barnes, and Mortlake. Powers 
are asked for the London County Council to construct so much 
of the intended tramways as are within the County of London. 
and to grant the company a lease of such tramways and for coin- 
pulsory running powers over certain L.C.C. tramways. 

York Corporation give notice of an intended application to 
the Light Railway Commissioners for a light railway order; and 
the Blackburn, Whalley and Padiham Light Railways Co. will 
promote an order reviving the powers of their order of 1901. 

The promoters of the London Motor Road Approach, who 
propose the construction of special roads for motor tratlic. from 
London to Staines, include in their notice powers to make 
agreements with the Metropolitan Electric Supply Co. and 
others for the supply of electricity: Another similar proposal 
is entitled ‘‘London and Windsor Motor Roads, Tramroads, and 
Tramways," which proposes the construction of a number of 
motor roads and tramways, as indicated in the title, in London, 
Middlesex, Buckinghamshire, and Berkshire. 

Applications to the Board of Trade under the Electric Light- 
ing Acts have been made as follows :—Lymington Electric Light 
& Power Co., for certain portions of the rural district of Lym- 
ington. Warmley Rural District Council, for the alteration 
and amendment of the Warmley Electric Lighting Order, 1905. 
including the extension of time for the laving of mains in the 
compulsory area and provisions with respect to the transfer oí 
powers. Wirral Rural District Council, for the supply of elec- 
tricity in Heswall. Bridgend Urban District Council, for the 
extension and amendment of the Bridgend Electric Lighting 
Order of 1895, to enable the Council to produce and supply 
electrical energy. Macclesfield Corporation, for the amendment 
and extension of the Macclesfield Electric Lighting Order. 1901. 
including provisions for the transfer of the undertaking. Strath- 
clyde Electricity Supply Co., for the supply of electricity in 
Johnstone, N.B. Dundee Corporation, for an extension of the 
present electric lighting area. Thornhill Urban District Coun- 
cil, for the supply of electricity in their area. Bath Rural Dis- 
trict Council, for an extension of time for the laying of mains 
under the Order of 1904. and provisions with respect to the 
transfer of powers. Sowerby Urban District Council, for an 
amendment of the Order of 1900 by extending the time for the 
execution of works. Barton-upon-Irwell Urban District Coun- 
cil, for an extension of time for the completion of the works 
authorised by the Order of 1906, and provisions with respect to 
the transfer of powers. 

Tne Ravensthorpe Urban District Council, in an Omnibus Bill. 
seeks authority to transfer its powers under the Ravensthorpe 
Electrie Lighting Order, 1905. 


NEW PUBLICATIONS 


“Science Abstracts," November. Section A, Physics. 
B, Electrical Engineering. (London: E. & F. N. 
ls. 6d. each. 

“ Modern Views of Electricity." 
F.R.S. Third Edition. (London : 


Section 
Spon, Ltd. 


By Sir Oliver Lodge. 
Macmillan & Co.. Ltd.) 6s. 


Next Year's Electrical Exhibition.— With reference to the 
notice on page 855 of our last issue regarding the Electrical 
Exhibition which is to be held in Manchester next year. we are 
now able to announce that a meeting of the electrical trade has 
been convened, and will be held in Manchester to-morrow, De- 
cember 6th, in the Board Room of the Chamber of Conimmerce, 
44 Mozlev Street. at 4 p.m. "The President of the Chamber, 
Mr. E. H. Lanedon. will be in the chair. Another meeting, 
convened by Sir William Preece, is to be held in London on 
Thursday. December 12th. at 4 p.m., at the Hotel Cecil. (Sir 
William Preece in the chair), thus giving members of the 
industry an opportunity of attending whichever meeting is’ most 
convenient. 
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THE *ELECTROBUS ” 


HE service of electrically propelled omnibuses 
that the London Electrobus Company have for 


some months been running in the streets of London is 
the one and only example of systematic heavy road 
traction in this country, although in America a greater 
amount has been in this direction. It is unnecessary 
here to dwell upon the early history of the undertaking, 
the course of which did not in every way run smoothly 
at first, but it will be of interest now that the company’s 
service of publie electrie vehieles had become an actual 
fact, to describe some of the conditions under which 
the work is carried out. 

We have had the opportunity of visiting the charging 
station and garage of the company in Horsefe rry Road, 
Westminster, where the omnibuses are house d, and the 
batteries are changed, charged, and attended to. At 
the present time seven vehicles are in regular service 
on à busy London route, but it is hoped in the near 
future to place a large number more on the streets. 
The general appearance of the '' Electrobus '' is well 
known to all who have been in London lately. They 
are of the usual double decked type for twenty-four 
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ENTRANCE TO GARAGE BUILDING, SHOWING OMNIBUS 
STANDING ON BRIDGE. 


passengers, and owing to the absence of the engine 
““ bonnet " in front, have the appearance of being 
shorter than the average petrol 'bus. The grey colour 
which has hitherto distinguished them is, we under- 
stand, to be replaced by a darker and pleasanter hue, 
and one by one all the bodies will be repainted. The 
first of the repainted vehicles is now being put to work. 

Six out of the seven cars are of the same type as 
the original ‘* Electrobus,’’ which attracted so much 
attention at the inception of the undertaking in April 
of last year. These have a single four -pole enclosed 
motor, with two commutators, rated at 9°7 h.p., but 
capable of very considerable overloads, situated under 
the floor-boards in front of the driver's seat, and driv- 
ing through a first reduction consisting of a '' Morse `’ 
saw-tooth chain on to a propeller shaft, which drives 
the live back axle through a bevel gear on the differen- 
tial in the ordinary way. The controller is of a simply 
constructed barrel {уре with spring copper brushes, 
and without any auxiliary carbon or other break. The 
copper contacts are sunk flush in the wooden barrel. 


This barrel is placed in a horizontal position under the 
driver's seat, and is worked through gearing by a con- 
veniently situated lever by the driver's right hand. 
Wheel brakes and countershaft brakes are provided, 
which are worked mechanically by separate pedals. 
The controller provides for four forward speeds and a 
slow reverse. In the first speed the two armature 
windings are placed in series with the resistance in 
circuit, and for the second speed the resistance is cut 
out. The third speed is obtained with the arma- 
ture windings in parallel, without any resist- 
ance, while for the fourth or highest speed the resist- 
ance is used to weaken the field while the commutators 
are still in parallel. The batteries in these ‘buses, 
about which we shall have more to say later, are 
arranged in two boxes slung under the centre of the 
body, one on each side, so that the propeller shaft 
can pass between them. The weight of these vehicles 
lad is given as 3 tons 2 ewt. The maximum 
weight laden for which they are licensed by the Scot- 
land Yard authorities is 74 tons, but we understand 
that with the batteries at present in use the tctal 
weight is a good deal short of this figure. Two 
different types of battery are being employed, com- 
posed of Gould and Tudor cells respectively, the 
former of which weigh complete about 1°75 tons and 
the latter 175 tons. In the case of the single motor 
vehicles described above the batteries are composed 
of 44 cells, half in each box, connected permanently 
in series. The normal current taken by the motor is 
100 amperes at 80 volts. 

The live back axle of the chassis was, it will be 
remembered, the subject of a patent (No. 3,653—1902), 
about which a good deal was said in the original prcs- 
pectus, and it was proposed to pay a very considerable 
sum for its acquisition. In this connection it is in- 
teresting to note that, in the newest design of electro- 
bus of which one example is already running, the 
use of a live axle has been dispensed with, and side 
chains adopted. Two six-pole series-wound motors 
are used, one for each back wheel, each rated at 3:8 
h.p., and each driven by a Morse chain on to its own 
countershaft. In this vehicle the controller is ar- 
ranged for five speeds. In the first and second posi- 
tions the motors are in series, with and without the 
resistance respeetively, and for the third and fourth 
speeds parallel connection, with and without the re- 
sistance, is used. On the highest speed, as with the 
single motor system, the resistance is employed to 
weaken the fields. Owing to the absence of the pro- 
peller shaft, the battery can be compactly arranged 
in a single box. The number of cells used is 47, all 
permanently in series, and the normal current taken 
by each motor is 40 amperes of 85 volts. The ‘buses 
are electrically lighted, both inside and also on the top, 
where a cluster of lamps mounted on a standard is 
provided. 

In ordinary working, an omnibus runs four return 
journeys from Victoria to Liverpool Street, equivalent 
to iue 36 miles, without the battery being charged, 
but five journeys can be accomplished on one charge. 
The battery output per car mile works out at about 
0'8 units per mile. 

When an omnibus comes into the garage for its 
batterv to be changed, it enters by the gateway in 
Earl Street and proceeds up the ramp shown in Fig. 1 
to the bridge inside the building, on which 'bus can 
be seen standing in the illustration. Under this, as 
shown in Fig. 2, is a hydraulic lift carrying a truck. 
This is brought up so as to take the weight of the 
battery, and the connections are undone, and the 
sliding bolts, bv which it is locked in place on the 
frame, are withdrawn; the lift is then lowered, and 
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the battery truck wheeled away by hand. Another 
truck takes its place carrying a fully charged battery, 
and the lift is again raised for this to be attached. 
Five minutes are allowed for the whole operation, 
but we timed the changing of a battery on the occa- 
sion of our visit to the garage and found the period 
which elapsed from the moment the ‘bus came to 
rest on the bridge to its starting away with the new 
battery was actually inside*34 minutes, so that over 
20 'buses per hour could easily be dealt with at one 
platform. The lift is so arranged that, if required, 
it can be used to raise the whole ‘bus off the ground, 
so that the motor and gearing ean be run for examina- 
tion, adjustment of the brushes, or cleaning the com- 
mutator. An interesting point of detail is the arrange- 
ment of only lowering the lift just enough to clear 
the vehicle after putting in a new battery, instead of 
bringing it all the way down, in order to save water. 
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Lirr AND TRUCK 


The ‘bus is driven out without any turning round, 
and runs through the yard away through the gateway 
in Horseferry Road. The battery requiring charging is 
taken on its truek to a traverser, and thence to the 
battery room, a view of part of which is shown in 
Fig. 3. Each driver, when changing batteries, hands 
in a report cf the batterv being removed, mentioning 
anv trouble which may have been experienced with it. 

The maintenance and charging of the batteries is 
done by the battery makers under contract at a price 
in both cases of 2d. per mile, including depreciation, 
but not cost of current, and these contracts are for a 
period of three years. Thus from the moment a bat- 
{егу enters the battery room until it is sent out fully 
charged, it is in the hands of its manufacturers’ staff 
and out cf control of the company. The battery room 

tib-divi led into LWO sections. where the Gould and 
Tu lor batteries respeetivelv are taken eare of. The 
[ rooms is suffi- 
Cl nt tor 56 char: !] (T bay a 1n all, each with its OWT) small 


accommodation the present battery 


switchboard, with ammeter, voltmeter, and regulating 
resistance, but only a portion of the bays have been 
equipped up to now. 

A good deal of reticence is observed by the battery 
firms as to the exact methods used, and the routine 
of testing and examination of the batteries, but it 
may be said in general that the principle adopted is 
to make a thorough examination of each battery as it 
comes in with the object of detecting incipient imper- 
fections before they are sufficiently developed to give 
rise to actual trouble. Every connection, for example, 
is carefully gone over, so that a locse contact can be 
rectified before indicating its presence by heating. 
Once a week every battery is thoroughly overhauled, 
acid and voltage tests being made of every cell, and 
records kept for purposes of comparison. 

In considering the remarkably low price at which 
these contracts have been fixed, a figure which gave 


FOR REMOVAL or BATTERY. 


rise to a gcod deal of criticism at the time of the 
original prospectus, it must be borne in mind that the 
conditions under which the batteries are employed are 
much more favourable than in the case of cabs or 
private carriages, which have hitherto formed the 
basis of comparison. The batteries are subjected to 
recular charging and discharging, and owing to the 
‘buses running only on fixed routes, it is almost im- 
possible for a battery to be brought in unduly run 
down. Also, the batteries are continually in the 
hands of experts when they are not in actual use, so 
that it is natural that the costs of maintenance can 
be lower than under less favourable circumstances. 
The Tudor cells have plates of the well-known type 
of the Tudor Accumulator Co., and are nominally of 
500 ampere hours capacity. The Gould batteries, 
which are of American origin, are, as mentioned 
above. slightly heavier than those ol the Tu lor tvpe. and 
have a capacity of 400 ampere hours at a 4-hour rate. 
is already stated, three trips are usually run on one 
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charge, although this is well within the capacity of 
both types. The plates of the Gould battery are nct 
of the pasted type, but consist of lead plates with fine 
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Fic. 3.—Part or Battery Room. 


corrugations, giving them an enormous surface without 
unduly diminishing their strength or conductivity, 
“* formed,’’ both in the ease of the positives and nega- 
tives, by an electrolytic process, after the Planté prin- 
ciple. We are informed that very gcod results are 
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being obtained with these batteries, and that, since 
the service started running on July 15th last, no plate 
has been renewed, or even cleaned, although they 
have, of been frequently withdrawn for in- 
spection. No new separators have vet been required, 
nor has the acid been charged in any of the cells. 
The leads to each of the charging bays in the battery 
rooms are taken from the main switchboard, which is 
situated in a separate recom upstairs, and connected 


Course, 


to the battery room by speaking tubes. This switch- 
board is 22 tt. in length, and was supplied by Messrs. 
J. H. Holmes & Co. The two motor panels contain 
the handwheels for working the starters of the motois 
of the two motor-generator sets referred to hereafter, 
and the speed regulators for these motors, together 
with the other necessary switches, fuses, and instru- 
ments. The starters themselves are of the rectan- 
gular type of very substantial construction, with the 
main sliding contact worked by a screw.. There are 
four generator panels, only three of which, however, 
are at present in use. Quick-break  throw-cver 
switehes are provided on each of these, so that any 
generator can be put on to either of two sets of bus- 
bars. These bars are kept at different voltages, which 
can be adjusted to any value, from 90 to 125 volts, as 
required. The distributing panels contain similar 
throw-over switches, so that the cireuit of any charg- 
ing bay can be put on to either pair of bars. It is 
unnecessary to provide a separate ammieter for each 
of these circuits, but a convenient arrangement of 
plugs and flexible leads is adopted, so that the am- 
meter on the board ean be connected to the switch 
contacts of either circuits, if it is desired to ascertain 
what current any particular bay is taking. Recording 
instruments are not used. When batteries have been 
used for. the full four journeys a charge of three to 
four hours is required. The Gould batteries are 
charged at a practically constant voltage of 110 volts, 
and take 90 to 100 amperes at the commencement o! 
the charge; the Tudor batteries are charged at 120 to 
125 volts, with a current of 40 to 60 amperes. 
Current is taken from the mains of the Westminster 
Eleetrie Supply Co. at a price of 1d. per unit at 400 
volts, and transformed by motor-generators to the 
pressure required at the switchboard. The efficiency 
of conversion works out, on the average, at from 85 
to 90 per cent. A view cf the motor-generator room 
is given in Fig. 4. The set on the left consists of a 


Mot1oR-GENERATOR Room. 


motor in the centre and two generators, one at each 
end, and was supplied by the Electric Construction 
Co. The mctor runs on the 400-volt mains at 650 
r.p.m., and is of the multipolar type, with auxiliary 
commutating poles. It is of sufficient capacity to 
drive the two generators, each at its full load of 500 
amperes at 90 to 120 volts. The set on the right 
consists of one motor and one generator, and is of 
the Lahmeyer Co.'s manufacture. It is very com- 
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pact, and has no intermediate bearing between the two 
armatures. The motor is rated'at 58 h.p., and takes, 
at full load, 118 amperes at 400 volts, and the normal 
output of the generator is 300 amperes at from 115 to 
125 volts. The generators are not, as a general rule, 
run in parallel, but one is used on each pair of bars, 
while the third is kept as & standby. Most of the 


low-tension wiring in the motor-generator room is of- 


bare copper, carried overhead on porcelain insulators; 
some of this can be seen in Fig. 4. In addition to 
the departments already mentioned, there are fully 
equipped workshops for repairs, &c. 

The vital question, of course, in determining the 
suecess or failure of an undertaking of this kind is, 
of course, the cost of running. In the speech of the 
chairman at the recent meeting of the London Electro- 
bus Company (ELECTRICAL ENGINEERING, Nov. 21st, 
p. 804), reference was made to a report of Sir Douglas 
Fox and Partners to the effect that, if the company 
were running 100 ‘ electrobuses,’’ the total costs 


could be reduced to 94. per mile. The actual cost 
at the present time is, of course, rather more than 
this, as the establishment charges forms a larger per- 
centage of the total than they would if the present 
garage were fully occupied. The main items, how- 
ever, are definitely fixed. Current works out at a 
fraction over 14. рег саг mile, and battery expenses, 
as already explained, are fixed definitely by the con- 
tracts at 2d. Contracts for tyre maintenance have 
been entered into- at’ l?d. per mile, the remaining 
items being drivers’ and conductors’ wages, garage 
expenses, general expenses, and depreciation, the esti- 
mated amounts for which have already been given in 
the report referred to. We understand that the re- 
ceipts from June to October average 18`794. per car 
mile. 

In conclusion, we have to acknowledge the facilities 
given us for the preperation of this article by Mr. 
Rowbotham, General Manager, and Mr. T. Emmerson, 
the Company's Engineer. 


ELECTRICAL SCIENCE 


British and American 


Discharge of Electricity from Pointed Conductors.—1n the 
Physical. Review for November, J. Zeleny gives an account of 
his investigation into the effect of shape and size of the point 
used, on the current flowing from it to a plate at a small distance 
in dry air. Incidentally, the effect ot moderate changes of 
pressure and temperature upon the discharge is also considered. 
Hather irregular results have hitherto been the rule in such 
measurements as these, but the author's experiments show how 
it 1s possible to select such conditions that the numerical results 
obtained may be reproduced with certainty. This is partly due 
to the complete enclosing of point and plane in a brass vessel, 
but is assisted by using points which are either the plane ends 
or the hemispherical ends of cylindrical wires. The high vol- 
tages required for the experiments were obtained by using a 
Wimshurt intluence machine worked by a motor, the current 
being made steady by having a Leyden jar battery in parallel 
with the discharge. The potentials were measured up to 10.000 
volts by a calibrated Braun voltmeter. Curves are given from 
which it is possible to find the current that will Ном in dry 
air from any plane or hemispherical point up to 2 mm. in 
diameter for any given P.D. Corrections are also. given by 
means of which it is easy to extend the results to any room 
temperatures, and also to any pressure near that of the atmo- 
sphere. The author states that voltages may be determined 
with fair accuracy by measuriug the current flowing from a 
point of known size, and by using a potential-current curve 
drawn for the particular point bv aid of the curves given in 
the Paper. The potential required to start a discharge is con- 
nected, over a certain range, with the diameter of the point, by 
the simple rule: minimum potential difference minus a constant 
is proportional to the square root of the diameter of the point 
This holds especially well for points with plane ends. The 
relation between the current flowing from a point and the 
potential difference may be represented quite well for the posi- 
tive discharge by 

c=a(14+bd)V(V—-M), 

where a and b are constants, and d is the diameter of the point; 
and where M is the minimum potential difference causing a 
discharge, given as stated above by the rule: M minus a con- 
stant js proportional to the square root of the P.D. The con- 
stant to be subtracted from M is more than twice as large 
when the point is positive than when it is negative. It may 
be looked unon as the P.D. required to start the discharge from 
an infinitesimal point. The experimental results indicate that 
the ratio of the potentials required to start positive and negative 
discharges respectively is larger with infinitesimal points than 
with points of finite size—that is, as the points are made larger, 
positive and negative discharges start at more nearly equal 
potentials, 


Continental 


Theory of Maquetism.—-Vierre Weiss carries the electron theory 
of magnetism a good stage further in an article contributed to 
the Journal de Physique tor September. He extends Langerin’s 
conceptions from paramagnetic to ferromagnetic substances. 
This is something like extending the kinetic theory from gases 
Into the domain of liquids. An enormous “internal pressure ” 
helps to bring the phenomena of liquids under mathematical 
treatment. A similar device, called the “internal” or, better, 
the “molecular field ? serves this purpose in the theory of 
magnetism. Every. molecular magnet behaves at ordinary tem- 
peratures as if it were subiected to an internal field of some 
89.090.009 units--a field several thousand times stronzer than 


that produced by a single electron in the centre of its molecular 
orbit. This molecular field may be supposed to be uniform, but 
its value at any time is a mean value, depending upon the 
thermal agitation of the molecules, which tends to upset any 
arrangement in accordance with external magnetic force. Weiss 
attempts a complete explanation of the hysteresis and magneto- 
striction of iron on the basis of his own researches on the 
magnetic properties of pyrrhotine, a remarkable substance which 
exhibits three different coetlicients of demagnetisation along 
three mutually perpendicular axes. Tron ts known to crystallise 
in the cubical system, and by an analysis of the reversible and 
irreversible effects in iron in various directions the author proves 
that the iron crystal has a similar structure. The hysteresis 
curve of pyrrhotine magnetised along its ‘‘axis of easiest 
magnetisation ’’ is a rectangle, saturation being produced by апу 
maynetising force, however small. and maintained until it is 
suddenly and completely reversed by a contrary field of a 
certain strength. The hysteresis curves for iron based on this 
theory show some of the same angularitv. Its absence in the 
experimental curves may be attributed to non-crystalline iron 
and impurities. The author makes an interesting analvsis of the 
magnetic properties of 8. y. and 5 iron, obtained bv heating 
to 820°, 920°. and 1.2809 C. respectively. He shows that at the 
last point there is a sudden increase of Curie's constant by 50 
per cent. and as this constant is proportional to the number of 
atoms in the molecule, he concludes that 8 iron has three atoms, 
and the other varieties two atoms 1n the molecule. 


Tue following is a list of firms, &c., who will be exhibiting 
at the exhibition to be held on Friday, December 15th, bv the 
Physical Society at the Royal College of Science, South Ken- 
sinuton :— 

Messrs. В. & J. Beck. Ltd. ; Cambridge Scientific 
Instrument Co.. Ltd.; Casella & Co.; A. C. Cossor: Crompton 
& Co.: Elliott Bros. ; Everett, Edgecumbe & Co. ; Evershed < 
Vignoles, Ltd.; Clark Fisher & Wadsworth: Gambrell Bros. ; 
J. J. бтп & Sons; A. Hilger, Ltd.; Leslie Miller; Nalder 
Bros. & Co.: Nalder Bros. & Thompson. Ltd. ; Newton & Co. ; 
R. W. Paul; James Pitkin & Co.; Ross, Ltd.; Alexander 
Wright & Co.; and also the Meteorological Office. 

We understand that invitations have been given to the Tn- 
stitution of Electrical Engineers, the Faraday Society, the 
Optical Societv, and the Röntgen Society. Admission, however, 
except to Fellows of the Physical Societv, will be by ticket 
only, and, therefore, members of the societies just mentioned 
desiring to attend the exhibition should apply to the secretary 
of the society to which they belong. 

The principal exhibits of the Cambridge Scientific Instru- 
ment Co, will be the latest pattern o£ Callendar-Grithths bridge 
for accurate thermoelectric work, and a thermoelectric potentio- 
meter. Messrs. Crompton & Co. will show a simple form of 
shde wire for fault localisation, as well as of their standard 
potentiometer. Among the numerous obiects shown by Messrs. 
Elliott Bros. will be an example of the Harrison Universal 
Photometer with flicker disc rotated bv а blast of air. and a 
complete “Centurv’’ mains testing set. Messrs. Everett. 
Edgecumbe & Co. will show a combined flicker and inclined 
screen photometer. in addition to the Trotter pattern of universal 
photometer described in ELECTRICAL ENGINEERING, Vol. I.. p. 849. 
A complete set of Messrs. Evershed & Vignoles’s t meggers ` 
wil be on view, and an interesting item on Messrs. J. J. 
Griffin and Sons’ stand will be an experimental are furnace. 
Messrs. Nalder Bros. & Co. will have a collection of testing 
apparatus and a large number of calvanometers, and other 
laboratory and test-room apparatus will be exhibited on other 
stands, 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Reoord is compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published Nov. 28th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


28,091, CLEMENTS, relates to a mechanically operated telephone 
exchange. This comprises subscribers’ stations and metallic 
circuit lines, extending from the subscribers station 
to the central exchange, with automatic selector switches and a 
connector switch. The central exchange has relays for operating 
the various switches, to interconnect the subscribers! stations. 
These relays are cf two types, the quick and slow action. 
The quick action relay operates impulses to the selector switches, 
and the slow retracting relays open and close certain circuits to 
enable subsequent impulses sent out by the relays to effect the 
connection ot the subscribers’ station; the final retraction of the 
slow acting relay releases all the switches and restores the line 
to its normal condition. The two relays act in conjunction 
with each other to effect a talking connection between the two 
subscribers. The action of the slow retraction relay is dependent 
on the duration of the line currents of the subscriber. Three 
claims, two figures. 

29,748. Braziu & Турл. А new instrument for 
measuring the rate of discharge, and also the remaining capacity 
current in storage batteries. This is an electricity meter which 
registers by magnetic action between the battery current and 
a magnetic fieid produced by constant current, and partly by the 
battery current itself. There is an arrangement for setting back 
the reading to its maximum value depending on the rise of 
voltage at the terminals of the storage battery, when its charge 
is being completed. The meter also registers the available charge 
left in the battery. Four claims, four figures. 


1907 Patents 


1,049, Watzke. This is an improved electro-magnetic c:utch 
which has two discs, representing the jaws of the clutch mounted 
opposite to each other on the shaft to be coupled, and in which 
an annular peripheral space is left, in which an electromagnet 
is arranged; the discs being made of electro-magnetic material, 
have their attraction faces in the centre plane of the electro- 
magnet, and close to the face of the latter, so that when the 
magnet is induced the two discs are strongly magnetised, and 
attract each other, so as to form one body; vulcanised fibre is 
placed between the jaws of the clutch to effect firmer engage- 
ment; the discs have annular lateral projections on their inner 
sides. The projections are of such a width as to reduce the 
attraction faces to a minimum of space, which has to be cal- 
culated for the concentrating lines of force, and thus attaining 
the greatest possible economy of magnetic power. A spiral 
spring is provided, which separates the Jaws for the purpose of 
facilitating the disengagement of the same. Five claims, two 
figures. 

20.226, ALLGEMEINE ELeEKTRICITATS-Ges. A new form of electro- 
magnet, provides a solenoid of two or more parts, which are con- 
nected in parallel initially by suitable switches, but which during 
the movement of the core are gradually connected in such a way 
that, with a movement as smooth and regular as possible, at the end 
of the movement of the core, all the coils are in series connection. 
By this arrangement, the result is obtained that with full utilisa- 
tion of the winding space at the beginning, as well as at the 
end, of the movement of the core excessive increase in the 
tractive power is avoided, and by the series connection existin2 
at the end of the motion a smaller current strength is necessary 
for retaining the core, and is, therefore, cheaper than is the 
case by the insertion of a resistance. Three claims, four figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


16,357, FELekrriziratTs-AKT.-GES. vorm. W. LAHMEYER & Co. 
Direct current dynamo-electric machines. 

23,119, Bovnpos, ROTHSCHILD, & NUTCLIFFE. Manufacture of 
incandescent bodies or filaments for electric lamps. 

25, 422. CABALLERO. Regulation devices for electric currents. 

25,519, Sutton, Хоттох, & Munxpy. Fire alarms and other elec- 
trical contact mechanism, 

26,538, Creepy. Methods of winding dynamo-electric machines 
with semi-closed slots. 

27,112, Fricker. Apparatus for starting and regulating elec- 
tric motors. 

27,305, British Tromsox-Hovston Co. (General Electric Co.). 
Gearing for electric motors. 


28,369, THorre. Electric time switches. 

28,671, British Тномѕох-Носхтох Co. (Allgemeine Electricitats 
Ges.) Signalling systems and apparatus therefor, espe- 
cially applicable to railway and like signalling. 

28,673, KitLBURN = (Georgiade). | Electrically-operated 
coupling apparatus and the like. 


1907 Patents 


865, SCHAAKE. Electro-magnetic 
like vehicles. 

1,005, Woon & LaxcasHtRE Dyxamo & Motor Co. 
holders for dynamo-electric machinery. 

1,098, BrirtsH THomsox-Hovstox Co, (General Electric Co.). 
Supply conductors of electric railways and the like. 

1,158, Brioxes. ‘Time-controlled commutator switches. 

1.595, Lake (Clark). Insulators for electric conductors. 

1.855, BririsH Тномѕох-Носѕтох Co. & — WOODBRIDGE. 
Alternating current distribution systems especially ap- 
plicable to electric railways. 

2,499, SiemeENS Bros. & Co. (Stemens 4€ Halske Akt.-Ges.). 
Automatic telephone exchanges operating with electro- 
magnetically controlled selecting devices. 

2.752, Vox ZWEICBERGK. Controllers tor electric hoists or ele- 
vators. . 

5.067. Wuitre. Printing telegraphs. 

4,175, MERsHON. Method and apparatus for producing а de- 
sired distribution of magnetic flux in. motors, genera- 
tors, and other electrical apparatus. 

4.419, Errs. Holders for incandescent electric lamps. 

5,548, Siemens Bros. & Co., & FERREIRA. Apparatus for 
electrically operating and controlling semaphore signals. 

6.095, Cagor. “расе telegraphy. 

7,651, Lake (Clark). Insulators for electric conductors. 
9,028, AMALGAMATED Rapio-TELEGRAPH Co. (Posenthal.) 
latory circuits of radio-telegraph systems. 

10.126. THomas. Systems of electrical distribution by means of 
vapour electric apparatus. 

10,431, Binxpaum & Мни. Single line 
telephone systems. 

11.285, ScHNEtDER. Trolley wheels or collectors for electricity. 

11.385. Baumann. Indicating apparatus for electric meters. 

12,050, StemeNs Bros. Dyxamo Works, & Kross. Dynamo- 
electric machines and motors, 

13,943, Puiturs & Hvuicuinxs. Insulation of electric conductors 
and compounds therefor. 

14.637, Scutnpe. Electro-magnetic appliances for playing pianos 
and other musical instruments. 

16.027, CHALMERS & ROBERTSON. Arc lamps. 

17,066, Lors & Bnurrisu Ever Reapy ELECTRICAL Co. 
or fittings for electric incandescent lainps. 

17.509, BoxNELLA & BosxNELLA. Electric candle lamps. 

18,901, PavrixcG. Electric furnaces. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


: 1907 Patents 

20.600, HkiruaNN & Younc. Bridging blocks for 
electric machines. 

22,404, ALLGEMEINE = ELEKTRICITATS-GEs. 
machines. 

22,871, ALLGEMEINE ErkkTRICITATS-GES. Track switch and sig- 
nalling svstems and apparatus therefor. 

25.144, Тот. Method for transforming electric energy of any 
desired kind into direct currents of апу desired tension. 

25.215, DEUTSCHE Beck-BoGENLAMVEN-GeEs. Electric are lamp 
in which the supported electrode is provided with a 
burning edge separated from it by air spaces. 

25,216, FELTEN & GuiLLEAUME-LAHMEYERWERKE AKT.-GEs. Means 
in connection with electric circuits for altering the 
difference of potential of two points of a circuit 
between which a practically constant current has a flow. 

25.517, Hartmann & BRAUN Akt.-Ges. Speed and frequency 
Indicators, 

23,329, FELTEN & GuirrEAUME-LaHMEYERWERKE AKT.-Ges. Means 
for causing an electric current of variable direction to 
flow always in one direction only. 


Expiring Patents 


The following patents expire during the current week, after a 
life of fourteen vears :— 

25.881. December 12th. 1895, W. P. Тномрзох. This inven- 
tion consists of an improved apparatus for heating metals elec- 
trically by means of a voltaic are between the metal and an 
extraneons conductor, and the arc is caused to rotate by using 
an annular conductor and a stationary. magnet, thus increasing 
the area affected by the arc. 

25.902. W. P. Harr. This relates to the working of such 
devices as signal arms, semaphores, railway gates, &c., in 
which the said devices are actuated by the use of an electro- 
motor. 


railway 


brakes for railway and 


Brush- 


Oseil- 


intercommunication 


Holders 


dynamo- 


Dynamo - electric 
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NAME. 


ELECTRIC SUPPLY. 


Bournemouth & Poole E. S. Co. Ld. 


Do. KE э Cum. Pref... — ҮТ 
Do. / “Cam, № cond. ref, йез 
Do. ^ Debenture, Ited,.........--- 
Tisi Kent) E. L.& Power Co., Ld. 
Do. 447 Ist Deb, Red. .............. 
hirowpton ё Kensington E. S. Co., Lad. 
Do. ^ Cum. Pref. . 
Central É 8. Co.. Ltd.. / Guar. Db. 
Ch. Cross. ye E. & City y^ Se 7T e 
Do. 1 City, PP," Sascebeyssveneuds 
Do. ә De b. Red 


Do. uc ity Underi: naking,” 4)? ‘Cin. Pt. 
Chelsea Electric Supply Co., b 
Da: GAZ Deb. RM сетат 
City of London Elec. Lt. Co., Ltd. 
Do. 6% Cum. Pref. . y ob Fa VERE 
Do. DX DS IND. LI ганалан: 
Do. 44У md Deb. Red .. 
Ctv of RM E, P- Dis. Co.. 


.| Stock 


| ОК 


Stock 


ә 


————---—-——-—-—-—нҤЕ=—-—-<-—.—.—.—— 


DU. S2 Pre озан дын actes insit) 5 
County ‘OP Loudness lect. SED Co. Le. 10 
Do. 6% , Cum. Pref. . X 10 
Do. E Dein Bodo aariaid Stock 
Do, Р % 2nd Deb. Red ........ ves. .| Stock 
Mdiunson’s Electricity olde Lti.. 5 
Do. 67 Сип, Pref. . Ox ә 
Do. "v, Ist Mort. Deb. Red ...... Stock 
Folkestone Riec. Supply Co., Ltd. ... 5 
De rte, PNE э еайын 5 
Dé. 4X 1st Deb Rl. чызган» Stock 
Move Electric Lighting Со., Ltd. ... 5 
l. or Wight E. FL. & P. Co.. Db. Rd....| Stock 
"oon & Knightsbridge E. L.Co. ә 
Do. Deb. Red  ...... | Stock 
Kens. Р, МЕ ng Hill E.L. С Cos. Db. ПАК? 
London Electrice Supply Corporation 3 
Deo. UL Prof азакта ара айнда, 5 
Do. 4% Ist Mort. Deb. Red ......... Stock 
Metropolitan Еее. Supply Co., Ltd. 5 
0, Cum. Pref. o ent 5 
Do. у. Ist Mort. Deb. Red ......| Stock 
Do. Mort. Deb. Red , sia | Stock 
Midland E.Corp.for P. Dist. Ist Mt. D : [100 & 500 
Newcastle « Dist. E. L. Co. ‚ £9 paid 10 
Do. 44% Mort. Deb. Red. ‚| Stock | 
Newcastle-npon- Tyne Elec. Sup pis. 5 
Bo. S2 Pits s. T" 5 
Do. 57 Pref. (fully qaid) кла базгәс de 5 
Do. 10/- Em... 5 
Notting Hill Elec. Ltg. "Со. аг: 10 
Oxford Electric Co., LE Deva 5 
Do. 4% Deb. Red.. ..| Stock 
St. James and Pall Mall E. L. Co. La. a 
Do. 7% Non-Cum, Pref... : ә 
Do. 347 Deb. Red. ....................| Stock 
Smithfield Mkt. Elec. Sup. 'Co., Lu. 5 
Do. 4% Deb. NAV ... | Stock 
South London Elec. Sup . Corp. Ltd. 5 
South ih rade E. L. & P. Co. £ 
Do. 7% Cum. TE бән 1 
Do. 44% 186 us iu Red ..... Stock 
Urban Elec. Supply Co., Ltd. 5 
Do. 5% Cum. Pref. . EAT 5 
Do. 4}% Ist Mort. Deb. Кей... Stock 
Westininster Elec. Sup. Corp., Ltd. 5 
ро, 4) Cait: Pré, зале ъё 5 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 47 Perp. Deb.| Stock | 
Central London ........ 4... eoo eese] SiOCK 
Do. 4% Preferred.. Stock 
Do. Deferred.. t Stock 
lo. 4% Debentures.. Stock 
Ch. Cross, Eust. & Hamp. Pp. ШЕ Stock 
City and South London Cons. Stock 
Dé. ФУ Peri. DOU: 5..6, ifi Stock 
Do. 5% Perm, Pref, 1801 ыар: Stock 
Do. 57 Perp. Pref. 1895 Stock 
Do. 57 Perp. Pref. 1901 ............| Stock 
Great Mor thern & City Pref. “А ' 10 
Gt. Northern, Piccadilly & HIA 10 
Do. 4% Perp. Deb. «ond; annas Stock 
Merger CONA diides ase visas 19€ актаар: Stock 
Do, 382% Perp. Pref. RAN ы ыыы Stock 
Metropolitan Cons. —PÓ Stock 
Do. 34% Preference | Stock | 
Do. 317 JA cam. eur 
Do. 34% 7 Convertible Pref. ........ | Stock 
Metropolitan District . akora] ОСК | 
Do. P Perp. Delia eeeraoer seve | Stock | 
Do. ref. Deb. saal Sick | 
Do. К айп, Pref. (5; М Stock 
Ass. Ext. РЇ. Guar. by U. К. Tis. Co.| Stock 


Underground Elec. Railways Co 0 
London 57; 


Whitechape! land Bow 47; Deb... 


ELECTRIC TRAMWAYS, 


Bath Electric Tramways, Ltd. 
Do, 5% Cun. Pref 
Do. 447 орт". REPRE 

Binn., & Mil. Trs., Ld. 1st Db. Ril, 


British Electric n acirion Cu., Ltd. 
Heo. © Omn О оь а 
Do. DAFOD Deli 4 ctis £c 
Do. S624 3nd Del scisco 

City of Birmingham Trs. Co., Cin, Pf. 

City of Birmingham Trs. Co. 4 


Ist Mort. | eb 


Proft Биш. Sec. Хо!ез]У агїопв 


Stock 


1 
1 
Stock 


STOCK AND SHARE LIST 


DIVIDEND : 
PA1D. T STOCK 
| EXCHANGE 
| UN 
1906 1907 
°/ 
ѓа 
7 5/-* | 95—104 
4) | 412% 95—10 
6 67 94—104 
4 44" | 100—103 
5 зе | 4—8 
4b 1447 95—93 
10 |[-447* 7—8 
d... Ae 7—8 
4 | “ax 96—99 xd 
5 | 5Y%* 3i—4d 
4) | 217* 31-4] 
4 4%* 5 —90 
4} 447 * 31—44 
4h 9-9% | 34—44 
44 | 44%" | 102—105 
0 | 54" 981—101 
6 | ó2* [201—114 
5 Н у фын 12:—125 
44 44% 95—98 
4 [9/1 31—41 
5 о 4i—4; 
5 4/* | 6—74 
6 67% 10—104 
4) I 44% 105—108 
45 ! aby 94—97 
4 1/0* á 
3 ae 1—13 
i 44% | 76—51 
DA 2/-* 41—5 
5 2/6, | 40—08 
4} | 44%* | 96—99 
9 4/-* | 641—737 
4 | 43z 92—95 
10 5/-* | 5—9 
+ 47 * 95—98 
4 AY* 98—102 
4 оја» | 11—11 
о р АЫ 31—41 
4 47* 89—93 
8 3/-* | 5ł}—5ł 
4 417% | 41— ) 
4h | 4jZ* | 102—100 
3) | зі? | 36—91 
4) | 415;* | 96—99 
5 3/741.” 84 —9) 
4} | 442% | 98—101 
5 „АЫ 61—6 
8 1/2d* stot 
5 | 5% 2 
5 | 1/42d 5—5 
TM ‘one 103—114 
7 | 2/6* 54—6 
4 47* 95—97 
10 5/-* 74—8ł 
7 3/6* 6—7 
3j 83%" 86—91 
nil is 4—14 
4 | 4/-* 71—75 
3 3/-* 2—24 
2) | өд | 4 
7 S#d.* | 4—1, 
4j 447 99—102 
5 2/6* 18—24 
5 2A 14—2 
4} 44% 92—95 
12 axe 8—9 
4 | 4z* чє 
4 4vy* | 58-93 
4 97* 61—64 
4 4% 83—55 
4 — 40—43 
4 47%* 101—104 
4 47% 74—73 
21 2) 7 43—45 
4 47 100—103 
5 БЕ" 116—119 
5 QA* 113—116 
5 Аы 113—116 
4 1154. 1—14 
4 4/-* 4—5 
H 4% 76—50 
nil — 2—4 
nil — 3—6 
1 е E зер 
3) | 3449 | 80—58 
з} | 3hy* 15—80 
3) | 547+ | 70—75 
nil — 8—9 
о 6%* 118—122 
4 a7" 70—75 
nil — 10—20 
3 — 47—52 
5 55* 36— 40 
4 45* | 102—100 
5 1/45 11—!3 
5 5%" 10—19 
45 | 44% 91—90 
44 | 44° 94 - 97 
— — 14—2 
ü 6 ре 44—5 
5 57 92—95 
4h | 445 13—77 
5 2/6* 41—4{ 
4 | 47% | 90—990 


SHARE. | *= Interim. 


RISE OR 
FALL 
SINCE 
Last 


WEEK. 


+4 


+4 


+3 


NAME. OF 


Manx Electric R. Co., 54% Ош, Pr... 


Do. 4}% Ist Mort. Deb. Red... Е Stock 
Me :tropolitan Elec. таз, Ltd., Def.. 1 
Do. 5% Cum, Pref. . ros) 1 
Do. "o Deb. Stk. Red.. sau] ООК 
National Klee, Construction Со. Ltd. S 
New General Tr. Co., 6% Cm. Pf...... 5 
North Metropolitan Traims Co..........|£4 10s. 
Do. 34% Mort. Deb.. ......... des 100 
Potteries Electric Traction Co. Ltd. 1 
Do. 5% Cum. Pref. , — 1 
Do. "nv, Deb. Кей ......... Stock 
Provimet! ‘Tramways Co. Ltd. ......... 10 
Do. ^7, Cuin. Pref. 10 
e MA. Elec. Trams & L usc ‘Co. Ld. 
ok Pf. (fully paid)... ТАРК 1 
pu^ Deb. Bed. лага дук» за: Stock 
анаи Dst. E.Trs. 1st Mt, Db. Rd. 100 
Yorkshire (West Riding) Elec. Trams 5 
Do. 87 Gui. PESE es wise e:ies cr» 5 
Do. 43% 1st Deb. Кей ......,........ Stock 


TELEGRAPH AND TELEPHONE 


Anz poe Telegraph Co. Ltd.| Stock 
Do. ^ Pref. Ord. EREET 7. 
Do. Dot. Ord, " ..| Stork 

Commercial Cable Co., 47 Deb, Red .| Stock 

Direct Spanish Telegraph. Co. Ltd. ә 
Du 107 Cant lm. uo steeds 5 
Do, 44% Deus. ...... 50 

Direct United Ntates Cable. Co. Ted ! 20 

Direct West India Cable Со. Liu., 

437 Beg. Delia, Weed „соочам 106 

E astern & s. African Lid., 47Mt. Deb. 100 


Do. do. (Mauritius Sub.) 25 
Eastern Ext. Australasia & China ... 10 


Do. 4% Mort. Deb. Perp. 5. Stock 
Eastern Telegraph Со. ...................| Stock 
Do. 31475 Pref. нне Stock 
Do: AL ЖОЕ. Bel anran Stock 
G. N. Tel. Co. (Copenhagen) .. 10 
Indo-European Telegraph Co. Ltd.. 25 
Marconi Wireless Tele "n Co. Ltd. 1 
National Telephone Co., Ltd., Pref. .| Stock 
Do. Deterred » —— ЗЕОЄК 
Do. 67 Cum. Ist P docto. 10 
Do. 67 Cuin, 2nd Pref ........ 10 
Do. DX Spi Prot, qs а дй Жена да айлы 5 
Do. И» Del. TRO, (Qusécessiescsosed: Stock 
Do. ; Deb. Red.. "NUM E- 
West e id Telezi raph Co. ud 10 
Western Telegraplı С Co., Ltd. iisá 10 
Do. 4% Deb. А РГА IQUOQM 
MANUFACTURING 
Aron Electricity Meter Co., Ltd. ...... 1 
Do UE tun. Pel cuo svolta 1 
Babcock & Wilcox, CPEs. - Sis corr evt io aov 1 
Do. -UX Pref |. 1 
British insulated & ‘Helsby ‘Cables, Li. 5 
Do, 6% Cum. Pref. ... T 5 
Do. 44% Ist Mort. Deb. Red, ..... Stock 
British Thomson-Houston Co., Ltd. 
44% 1st Mort. Deb. Red.. Stock 
British. Westinghouse Electric Мп. 
Go: DA- 0X Pref... uiae deos: eas 5 
Do. 4% Mort. Deb. Re. T 


Brush Elcetrical Engineering € Co... 
Do. 6% Pref. iia iex 
Do. 44% Perp. 1st Deb...... . shen ТЭР 
Do. 442 Perp. ?nd Deb. ....... 

алеп, s Cable and Const. Co., Li. 
Do. Cum. Pref. . 

Do. 447 Ist Mort. Deb... 
Consolidated Electrical Co., ; 
Crompton & Co., Ltd. .................. - 

Do. 5% 1st Mort. Reg. Deb. ......... 
Dick, Kerr & Co., Ltl.,...,.,.... 

Do, OZ Cate Ее. iorundir roseo Kos 

Do, 417 Deb. Red . 

Edison & Swan United ** ra ш “£3 paid 


Do. do. (fully paid 
Do. Zz D Rd. саайа Stock 
ljó.. 07 Sad Deb. ДОВ оса сосе ses ass Stock 
Electric. Construetion Oo Р, т, au 2 
Do. PCUIU, уш. ирен 
Do. 4Y ‘Ist Mort. Deb.. ce Stock 
General Elec. Co.,Ltd.; 5% ‘Cum. Pref. 10 
Do, 4% Ist Mort. Deb. Red ......... Stock 
Henley's (W. T.) Tel. Works Co., Ltd. 5 
Do. 4 Cum. Pref. . PME 5 
Do. / 1st Mort. Deb Red TT Stock 
I. в. & G: P. Co., Ltd.. ЖЕЛЕГИН 10 
Do. 4% Deb. Red.. ои! 6 ТИВ 
Tel. rd & Maintenance Co. baidd ops 12 
Do. / Deb. n Кей. үс 100 
White (1 'G. )& Co., 67 ~% Cum. Pref. eis 10 
Willans & caps id Ord. Shres ... 1 


Do. 67 Cüm. Pre „ә... есаб 
Do. Ist Mte. Deb. 4% Red. 


AMOUNT 


SHARE. 


! 


Dublin пеи Trams Co. .... 10 | 
; OZ BOL, cisi M 10 
Hastings & District E. Tr. ‘Co. Db. | Stock | 
1. of Thanet E. Tr. & L. Co. Cm. Pf. iyd 5 
TERET A o WA bab vao Stock | 
Lanes. Un. Trs., Pr. Lien Db. Stock 
London Street Tramways D. cosas 4 
London United Trs., Ld., Cm. Pt... 10 
Do. 4% 1st Mort. Deh. Red . Stock 


DivIDEND 
Paip. 


* — Interim. 
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LOCAL 


The Electrical Engineer has 


ABERDEEN: Electricity Works. 


been instructed to prepare a report as to what demands are : 


likely to be put forward in the Deeside and Donside districts 
for electricity, so that arrangements can be made for the con- 
tinuance of the supply from the Deeside station, in the event 
of the Corporation not taking it over. The amount of electricity 
sold for the month of October was 561,149 unite, of which 
385,842 units were for lighting and 175,842 for power, as against 
495,572 for the corresponding month last year. 

Underground Telephone | Wires.—' The National Telephone 
Company, Ltd., in conjunction with the Post Office authori- 
ties, has decided to fay an' underground telephone system 
in Aberdeen, and a commencement has been made with the 
undertaking in the laying of ducts across Union Bridge. The 
proposa is to do away with the present overhead system, and 

y arrangement the Post Office are to bear the expense of trench- 
ing the streets, and the National Telephone Company are to 
provide the equipment. The Telephone Company has settled the 
contracts for the erection of a new exchange in Bon-Accord 
Street, and building operations are to be commenced shortly, 
and it is hoped that in eighteen months the new exchange will 
be working. 

BELFAST: Electricity Extensions.—At the monthly meeting 
of the Corporation, on the 2ud inst., another deputation repre- 
sentative of the village of Ligoneil waited for the purpose of 
urging on the Council the necessity of proceeding with the 
Ligoneil extension. The resolution for the acquirement of the 
Cavehill and Whitewell tramway system at the sum of £60,000 
was brought forward for confirmation, and provoked some dis- 
cussion, but finally the resolution was paced, by 42 votes to 6. 
It may happen that this line will be eventually doubled, as it 
is a looped track. The recommendation of the Tramway Com- 
mittee for the construction of tops for 50 cars was confirmed. 

BOLTON: Electrical Affairs.—The Bolton Electricity Com- 
mittee, on Thursday, November 28th, considered a letter from 
the Assistant Secretary of the Board of Trade (Harbours De- 
partment), enclosing regulations as to extra high pressure in 
connection with electricity, and referred the same to their 
Electrical Engineer. The Committee decided to support the 
project for the holding of an Electrical Exhibition in Man- 
chester next year, the Lord Mayor of Manchester having written 
asking for their co-operation. 

BRUMBY (LINCS.): Electric Lighting Order.—At Monday 
night’s meeting of the Brumby and Frodingham Urban District 
Council a letter was read from the Board of Trade asking what 
steps the Council were taking under the Electric Lighting Order. 
The Clerk said the Order was renewed for a year, and it was 
doubtful if it would be further extended. It was decided to 
write saying the Council had under serious consideration the 
ү of lighting, and asking for a renewal of the Order 

or another year. 

BURNLEY: Tramway Signals.—A set of automatic tram- 
way signals are to be fixed on the single-line sections of the 
Oswaldtwistle tramways to facilitate traffic. 

Local Government Inspection.—The Burnley Workhouse was 
visited on Friday afternoon, November 29th, bv the Depart- 
mental Committee on Machinery and Engineering Staffs at Poor 
Law Institutions. The Committee consists of Mr. A. D. Lowry, 
the chief inspector for this district under the Local Government 
Board; Mr. Kitchen, the architect of the Board; Mr. Hooper, 
engineer to the Board; and Mr. Gibbon, secretary. As the 
Committee has only just been appointed, the Burnley Work- 
house is one of the first they have visited. The Committee 
has been appointed by the President of the Local Government 
Board to inquire and report respecting machinery and engineer- 
ing staffs at poor law institutions. 

DERBY: Tramway Extensions.—Major Pringle, representing 
the Board of Trade, officially inspected the tramway extensions 
on the Ashbourne Road and Uttoxeter Road routes, and gave 
permission for the service to be started. Official sanction from 
the Board of Trade has still to come to hand, Major Pringle 
having first to make his report, but no objection was offered 
to the routes being used, and a service of cars was installed. 

GREYSTONES, COUNTY DUBLIN: Electricity Scheme.—At 
a meeting of the Ratepayers’ Committee of Greystones, held 
last week, a resolution was passed expressive of the desire 
of the majority of the householders not to have a Bill promoted 
for the public and private lighting of the town. 

GUILDFORD: Electricity Extensions.—The Rural District 
Council have given their sanction to the application of the Wok- 
ing Electric Supply Co., Ltd., for a Provisional Order authoris- 
ing the company to supply electricity to the parishes of Send, 
Ripley, Ockham, Wisley, and Pirbright. 

HALIFAX: Tramways Management.—The Halifax Corpora- 
tion Tramways Committee held a meeting on Friday night last 
to consider the reorganisation of the management of the system, 
subsequent on the resignation of the General Manager and 
Rolling Stock Superintendent. They recommended the appoint 
ment of Mr. Rogerson, the present Electrical Engineer, as the 
General Manager and Engineer of the tramways and electricity 
supply departments at a commencing salary of £250 per annum, 
with annual advances, if he proves satisfactory, to a maximum 
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salary of £350. The commencing salary of the Rolling Stock 
Superintendent is to be £130 per annum, rising to £160 
per annum, and he is to be allowed the house now occupied 
by the General Manager free of all rates. The accountancy 
work is to come under the direction of the Borough Accountant ; 
this necessitates the control of the cashiers, storekeepers, costs 
and accounts clerk, wages clerk, and trattic return clerks being 
transferred to the Borough Accountants staff. 

LANCASHIRE: Tramways Extensionz.—A project is afoot 

for the construction of important tramways in central 
Lancashire.. A meeting of the Bolton Tramways Committee 
was held the other day, when the Town Clerk reported an 
interview with representatives of the Bolton Corporation and 
the solicitors for the Preston, Chorley, and Horwich Tramways 
Company, and Mr. Griffin, on behalf of the promoters, who 
submitted proposals of the company for the Corporation taking 
over the company’s tramways when constructed between Horwich 
and Chorley. Bolton is already connected with Horwich. The 
total length of the tramway between Bolton and Preston would 
be about 20 miles, but much of the district to be traversed is 
very „равах populated. 
" LAUNCESTON (TASMANIA): Tramways Company.—Messrs. 
Clarke & Co., of Melbourne, have promoted a company for the 
equipment of the Launceston tramways, with a capital of 
£100,000 in £1 shares, of which 8,000 paid-up shares go to 
the promoters. The first issue of capital will be £50,000, in- 
clusive of the 8,000 paid-up shares mentioned. 

LEEDS: Tramway Eztensions.—At a meeting of the Guiseley 
Urban Council, on Friday last, the Council seal was affixed to 
the agreement which has been entered into by the authorities 
of Guiseley, Yeadon, and Rawdon and the Leeds City Council, 
relative to the extension of the city tramways from the present 
terminus at Horsforth, through Rawdon and Yeadon, to the Sta- 
tion Hotel at Guiseley. The Leeds Corporation are to complete 
the extension within twelve months from the date of the Royal 
Assent being given to the Parliamentary Bill; the ery tolls and 

ү 


rate of charge are in proportion to those levied generally through- 
out Leeds ‘The purchase clause of Section 43.of the Tramways 
Act will not apply in this case, and disputes are to be settled 
under the terms of Section 33 of the same Act. The three 
Councils named pledge themselves to contribute to the Leeds 
Corporation £400 per annum for a period of eleven years, in 
the following amounts :—Rawdon, £145; Yeadon, £185; Guise- 
ley, £70. 

«LONDON: London County Council.—At its meeting on Tues- 
day, the L.C.C. sanctioned the borrowing by Poplar Borough 
Council of £4,281 for machinery and mains, and £91 for build- 
ing works in connection with the electricity undertaking. The 
recommendation of the Highways Committee regarding the pro- 
posed Hammersmith to Harlesden tramways ges page 894) was 
adopted. The construction of the Beresford Square to Plum- 
stead tramways having commenced, the Council decided to 
begin the construction of the Wickham Lane to Abbey Wood 
tramways. The cost is estimated at £26,130, and the con- 
tracts of the following firms were extended so as to cover the 
proposed work, viz., Bolckow, Vaughan & Co., track rails and 
fastenings; Hadfield's Steel Foundry Company, Ltd., special 
trackwork; Dick, Kerr & Co., Ltd., overhead electrical equip- 
ment; Western Electric Co., low-tension cables; and Reid Bros., 
laying of cable ducts. 

L.C.C. Tramway.—On Monday last the electric car service 
between Highbury Station, Holloway Road, and Highgate was 
inaugurated. 

The Highways Committee of the London Count 
announces that the electric car services along Gray's 
will commence to run to-day. 

Bethnal Green: Electricity Committee.—The Electricity Com- 
mittee of the Borough Council is not to be re-appointed, and the 
powers and duties of that Committee are to be temporarily trans- 
ferred to the Works and Stores Committee. 

Deptford: Thames Conservancy Charges.—At the meeting of 
the Thames Conservancy, on Monday, the Assessor reported 
having fixed a rent of £100 per annum for two years for three 
36-inch suction and discharge pipes, placed in the river by the 
London Electric Supply Corporation, Ltd., at Deptford. 

Hammersmith: Electricity Ex*ensions.—Mr. J. White has been 
elected chairman, and Mr. A. R. Cracknell vice-chairman, of the 
Electricity Committce of the Borough Council. The Engineer 
has inspected and tested the two motor converters proposed to 
be purchased from the Newcastle-on-Tyne Electric Supply Co. for 
£600, for use in connection with the electric supply to the 
Franco-British Exhibition, and reports them to be highly satis- 
factory. The Electricity Committee has, therefore, accepted the 
company's offer, and the machines are to be delivered at Ham- 
mersmith not later than January 3lst, 1908. In connection with 
the proposal to supply additional motors to Messrs. Gwynnes, 
Ltd., the Engineer reports that a motor-generator will soon be 
required to drive a new crane now being erected at the company's 
works. When negotiations were proceeding for the purchase 
of motor converters for the Exhibition supply. an offer was 
received from the Electric Construction Co. of a 60 kw. machine, 
in stock, for £300. The Engineer states that the machine will 
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ineet the requirements of Messrs. Gwynne, and can be delivered 
at any time, whereas it 1s practically impossible to have a 
machine made and fixed by the time it 15 required. The Com- 
mittee have decided, subject to the usual sanction, that the 
inotor-generator be purchased. The Law and Parliamentary 
Committee have approved an agreement for the supply of elec- 
tricity to the Woltram (Tungsten) Metal Filament Lamps, Ltd., 
at their proposed new factory in Brook Green. The agreement pro- 
vides for the supply of current for (а) a preliminary period of two 
years from July, 1907, or until the Xonsumers' maximum demand 
shall reach 500 kilowatts, and for a subsequent period of three 
years. During the preliminary period the price to be paid is 
at the rate of ld. per unit, and during the subsequent period 
it will be £4 per kilowatt of the maximum demand; and, in 
addition, the sum of four-tenths of a penny for eaclr unit. The 
consumers' guarantee during the subsequent period a minimum 
maximum demand of 500 kilowatts, and to take a minimum of 
600.000 units per annum, which will be equivalent to a minimum 
payment of £3,000 per year. In Pera to the supply to the 
Franco-British Exhibition, the Borough Council has agreed to a 
suggestion from the L.C.C. (who are extending their tramways 
from Putney to Harlesden, and obtaining the power from their 
Greenwich station) to lay the ducts necessary for their cables 
at the same time and under the same contract. The estimated 
saving to the Borough by doing this will be about £450. 

Lambeth: Library Lighting.—In regard to the decision of 
the Borough Council to substitute electric light for gas in the 
various publie libraries, arrangements have now been made with 
the South London Electric Supply Corporation, Ltd., as to the 
details of the scheme. "The public reading-rooms, &c., of the 
Central Library wil be lighted with metallic filament Osram 
lamps; in the entrance hall will be installed two three-light 
electroliers with Osram lamps, and on the staircase will be fitted 
a single enclosed are lamp, as this portion of the premises is 
very difficult to light by any other means. The stores and vari- 
ous offices not open to the public will be lighted by means of 
the ordinary carbon filament lamps. The house attached to the 
library will be wired and fitted according to the usual methods 
adopted for private houses, ornamental polished brass fittings 
being installed in the dining and drawing-rooms. The same 
arrangements will apply to the other libraries. 

Southwark: Electricity Extensions.—Cables are to be ex- 
tended to supply electricity (250 lamps) to the Walworth 
Empire Theatre, Montpelier Street. In remitting a surcharge 
of £2 2s. subscription to the Incorporated Municipal Electrical 
Association, the Local Government Board stated that they would 
not be prepared to continue to sanction recurring payments of 
this kind. 

LUTON: Tramway Lease.—The Corporation of Luton intend 
applying to the Board of Trade for its consent to a proposed 
agreement for a lease of the tramways authorised to be con- 
structed by the Corporation, under the provisions of the Luton 
Corporation’s Tramway Order of 1905, to Messrs. J. G. White 
& Co.. Ltd. The lease is to be for a term of five vears, from the 
date of the Board of Trade’s certificate that the lines are fit for 
traffic. 

PLYMOUTH: Electricity Undertaking.—In October 206.261 
units of current were sold, the receipts being estimated at £2,161, 


TENDERS INVITED AND 


AUSTRALIA.—We recently announced that the Australian 
Government was about to call for tenders for certain wireless 
telegraph installations. Reuter’s correspondent at Melbourne 
now states that at a meeting of the Commonwealth Cabinet on 
Monday the Postmaster-General announced his decision to call 
for tenders for wireless telegraphy installations at some half- 
dozen places round Australia, including King Island, Tasmania, 
Rottnest Island, some convenient centre on the northern coast, 
Port Moresby, and Yorke Peninsula. ‘Tenderers are to sell 
their Australian rights to the Commonwealth. The installa- 
tions are to be capable of receiving messages from passing 
steamers equipped with anv of the recognised systems. 

Adelaiule.—-Mr. Cresswell, the Board of Trade corre- 
spondent at Adelaide, reports that the Adelaide Municipal 
Tramways Trust have decided to call for tenders immediately 
for the supply of special steel work for switches. crossings, and 
turn-outs generally for the new lines, and also for the supply 
of rail fastenings for the whole of the tracks. In order to reduce 
the number of rail joints in the permanent way, it has been 
decided to adopt Thermit welding. 

The — Victorian Postinaster-General's 
the following — tenders :- live sections of a telephone 
switchboard for incoming. junction lines by December 
lith; 30 metallic circuit telephone switchboards (100 lines), 
jacks, and plugs. by December 5156; 11 sections of a common 
battery switchboard, and 5.000 subscribers! telephones, and other 
apparatus for Windsor exchange, by January 7th; a common 
battery switchboard, and 5.000 subscribers’ telephones, by 
January 8th. 
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compared with 180,547 units and an income of £2,006 for the 
corresponding period of last year. There is, however, a decrease 
in the consumption for private lighting, and an increase for the 
supply of the trams. 

SUNDERLAND: Electricity Heturns.—1n spite of the bad 
summer and distress existing in Sunderland, the tramway under- 
taking has not suffered greatly. The profits, however, are not 
so large as last year's. The total income for the half-year, April 
lst to September 1st, was:— 1907, £38,499; 1906, £59,147. 
Expenses :—1907, £33,180; 1906, £33,267. 

SWANSEA: Electricity Accounts.—The total amount expended 
up to March 3lst, 1907, on the Swansea electricity undertaking 
was £141,868. The total expenditure on revenue, including 
interest and repayment, £8,189, on borrowed capital was £17,899. 
The total income for the year was £18,686. The profit on the 
undertaking was £687. After deducting this amount from last 
year's deficit, viz., £1,128, there is a loss on the undertaking 
of £441, which has been carried forward to the next year's 
account, when it is hoped that this debt will be wiped oft. 

TOTTENHAM: Electricity Extensions.—The Urban District 
Council has received statutory notice from the North Metro- 
pn Electric Power Supply Company that they intend to 
ay mains along Green Lanes to Messrs. Maynard's factory. 
The General Purposes Committee approve the proposal condi- 
tionally upon the mains being laid in the footway, and refer the 
company to the Stoke Newington Council for their consent so 
far as the part of Hermitage Road in that district is concerned, 
and to the owners of the adjoining propertv in the private 
portion of Vale Road. The company desire to erect two feeder 
pillars, 5 ft. high by 2 ft. 6 in. wide and 15 ft. deep, on the 
footpaths, and this the Committee approve. ‘The company wish 
to erect four transformer chambers in the district, in the 
shape of kiosks on the footpaths. The Committee disapprove 
of the suggestion on the ground that the transformers would be 
dangerous and obstructive to pedestrian traffic if placed on the 
footpath. They request the company to construct the trans- 
tormer chambers underground. The company have submitted a 
plan for lighting the district with 119 arc lamps, and suggest 
that in the High Road the lamps should be erected on one side 
of the street only instead of on the centre poles. The Coin- 
mittee have approved the plan, and, in addition, will endeavour 
to make provision for the erection of nine arc lamps in West 
Green Road. Before the local authority, however. acquiesces in 
the proposal to erect arc Jamps on one side of the High Road 
only, the company is to be requested to erect them in the 
manner pronosed in Bruce Grove on trial, and to give an under- 
taking to alter them if the arrangement does not meet with the 
Council’s approval. 

TOWNSVILLE (QUEENSLAND): Electric Tramtays.—Mr. 
John Willard some time ago floated a company in London for 
an electric tramway svstem in Townsville, but owing to dith- 
culties arising, the scheme was held in abeyance. The Council 
was notified last week that arrangements had been made for 
the completion of the work. 

WIMBLEDON: Electricity Committee.—Alderman Holland 
has been elected chairman of the Electric Lighting Committee 
for the ensuing year. 


PROSPECTIVE BUSINESS 


specification and conditions relating to tenders for the supply 
of 30 metallic circuit telephone switchboards (100 lines). Tenders 
will be received by the Deputy Postmaster-General, Melbourne, 
till 5 p.m. on December 31st. 

The South Australian Postmaster-General's Department re- 
quires tenders for a common battery switchboard and 3.000 sub- 
scribers’ telephones by January 8th; a common battery switch- 
roe 400 subscribers’ telephones, and 400 protectors, by March 

lth. 

The New South Wales Postmaster-General's Department in- 
vites tenders by January 8th for the supply, delivery, and 
erection at the Newcastle Post Office of a branching metallic 
multiple magneto switchboard. 

BECKENHAM.—The District Council have decided to install 
six mechanical stokers at а cost of £990, and also a battery of 
accumulators and a booster, and the necessary extension of the 
building, at an estimated cost of £3,652. a total of £4.642. 
They are applying to the Local Government Board for sanction 
to borrow 24.642 for the above purposes. 

BRIGHOUSE.—-Application is to be made to the Local 
Government Board for sanction to borrow £5,624 for the pur- 
pose of the electricity undertaking. 

BRUSSELS.—The Société Nationale des Chemins de Fer 
Vicinaux, Brussels, invite tenders by December llth for the 
electrical plant for the Brussels-Grimberghen electric tramway. 

BUENOS AYRES.—-The Review of the Biver Plate states 
that the Buenos Avres Municipality are calling for tenders for 
a period of six months- May Ist, 1908 - for the construction of 
two tube railwavs, and also for the renting and working of same 
when built. Full particulars can be obtained in the Argentine 
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Legation in the following cities :—London, Paris, Berlin, Brus- 
sels, Rome, and New York. 

DORKING.—The Council propose, in conjunction with Messrs. 
Edmundson's Electricity Corporation, to apply for sanction to 
borrow £11,600 for extension at the electricity works. : 

ERITH.—Tenders are invited by December 9th for carrying 
out the work required for the complete installation of electric 
light at 48 municipal cottages, situate in Brook Street, Belve- 
dere. Specifications one guinea, returnable. | 

GILLINGHAM.—Tenders are invited by December 12th for a 
refuse destructor plant capable of burning a minimum of 50 tons 
of refuse per day of 16 hours in connection with the electricity 
WOFKS. 

GREYSTONES (IRELAND).—The Rathdown No. 2 Rural 
District Council invite tenders for a scheme of lighting for the 
district of Greystones, co. Wicklow. Tenders to the Clerk to 
the Council, Loughlinstown, co. Dublin, by December llth. 

HULL.—Tenders are invited for the supply of: (1) air space 
telephone cable; (2) telephone instruments. Specifications, &c., 
from the Town Clerk (fee, one guinea, returnable) to whom 
tenders by December 11th. 

LEYTON.--Quotations are to be obtained for a further supply 
of cable for extensions to mains. Application is to be made to 
the Local Government Board for sanction to floating loans of 
£3,000 for main extensions, and £750 for services. Tenders are 
to be invited for the supply of 100 public lighting lanterns. 
The Electrical Engineer has been instructed to make inquiries 
as to the several types of flame arc lamps in use, and obtain 
lamps on trial. 

LIVERPOOL.—Mr. Hooper, of the Local Government Board, 
held an inquiry last week into the application of the City 
Council for sanction to borrow £200,000 for purposes connected 
with the supply of electrical energy. The undertaking was 
established in 1896, and the supply of units had gone up from 
1.452.C00 to 33.234.000. In the 10 years the total profits had 
been £285.640. of which £87,000 had been credited to the 
general rate. Up to December last the total capital authorise- 
was £1.932.627. Tt was stated that £55.000 would also be 
required for mains, generators, and motors. The inquiry was 
closed. - | 

LONDON: London County Council.—Tenders are invited for 
the road-work and plate-laving required for the construction of 
the authorised tramways from Hammersmith Broadway via 
Brook Green Road, Wood Lane, and Scrubs Lane to Harlesdon. 
The total length is about six miles single track. The contractor 
will be required to use track rails and special work for the 
junction and cross-overs, which will be provided by the Council, 
but all the remaining metal work and other materials are to be 
included in the contract. Full particulars may be obtained from 
Mr. Maurice Fitzmaurice, C. M.G., Chief Engineer to the County 
Council; fee £5, returnable. Tenders to the Clerk by December 
10th. 

Tenders are invited for the supply and delivery of about 
1.520 tons of steel girder tramway track rails and fastenings 
required in connection with the Hammersmith-Harlesden tram- 
wavs. The rails must be of British manufacture. Particulars 
from the Chief Engineer (fee £2, returnable) and tenders by 
December 10th. 

Tenders are also invited for the manufacture, supply, and 
delivery of 50 steel under-frames for double-deck electric tram- 
car bodies. Full particulars from the Clerk to the Council, to 
whom tenders by December 10th. (Fee £2.) 

Bermondsey.—The Electrical Engineer has reported that if the 
two feeder boosters at the electricitv works were rewound as 
compound machines, the pressure on the feeders would be 


two feeder boosters at the electricity works were rewound as 
£82. The Electricity Committee has given instructions for one 
of the feeders to be rewound at a cost of £41. 

Hampstead.—The Electrical Engineer has been authorised to 
obtain meters and other stores at an estimated cost of £141. An 
extra length of distributor is to be laid from Frognal Lane to 
Crediton Road at an estimated cost of £87. 

Poplar.—Alterations are to be made at a cost of £48 to the 
water softener in use at the electricity works. 

Southwark.—Additional plant will shortly be required at 
the Electricity Works. 

Stepney.—The local authority is taking up two loans of £1,000 
each for electric supply purposes. | 
. MONTREAL.—Tenders for the supply of electrical energy for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of the City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, (a) 
publie lighting of the streets, parks, squares, &c., from the 
expiry of the present contracts; (b) the supply of electrical 
energy for lighting, heating, and industrial purposes. Each 
tender should be accompanied by a deposit of $50,000, which 
will be retained by the City as a guarantee of good faith on the 
part of the accepted tenderer. The contract will include a 
deposit of such sum as may be deemed sufficient by the Council 
to ensure the due performance thereof. . ; 

NEATH.—The Rural District Council invite tenders for twelve 
months' supply of alternating-current wattmeters and prepay- 
ment meters. Full particulars from the Manager of the Elec- 
tricity Department. | 

NEWCASTLE.—The Usworth Parish Council is desirous of 
entering into a contract for the lighting of certain roads by 
electricity. Persons desiring to tender аге requested to send 
in their names to J. R. Elliott, Clerk to the Council, Fern 
House, New Washington. 

NEWCASTLE (COUNTY DOWN).—4A scheme which is being 
promoted by the Urban District Council embraces an electric 
lighting system at a cost of £4,000. СРЕ 

SPAIN.—H.M. Commercial Attaché at Madrid (Mr. S. Р. 
Cockerell) reports that in view of the great development of elec- 
tricity all over Spain, this is no doubt a direction: in which the 
consumption is likely to be regular. There is no manufacture 
in Spain, in spite of the vast amount of copper exported from 
the country, and provided the labour required for this purpose 
does not require to be highly skilled, it appears to be a field 
for enterprise. At any rate, British manufacturers might attack 
the import business, which is shown, from the presence of France, 
not to be the monopoly of Germany to the same extent as other 
electrical business. . 

STOCKPORT.— The Electricity Committee invite tenders for 
a 140 kw. 430-volt shunt-wound generator, direct coupled to a 
Willans triple-expansion engine, working at 200 lb. pressure. 
Full particulars from the Borough Electrical Engineer, Electri- 
city Supply Works, Millgate, Stockport. 

WALTHAMSTOW.—The Electrical Engineer has been іп: 
structed to obtain quotations for arc lamp carbons. 

WIMBLEDON.—The Local Government Board are to be asked 
to sanction the borrowing by the Council of £14,000, which 
i& is proposed to expend on installing additional plant at the 
works at Durnsford Road. The amount is made up as follows :— 
One 1,000-kw. turbo-alternator with condenser, £8.500; plat- 
forms and gangwavs for above, £100; two water-tube boilers 
and pipe-work, £4.000; two economisers of 160 tubes each, 
£1.2C0; boiler foundations, £200. 


TENDERS RECEIVED AND ACCEPTED 


BERMONDSEY.— The Electricity Department have accepted 
the tender of Messrs. Johnson & Phillips, Ltd., for the supply 
of 2,350 yards. of triple concentric cable. 

DUNDEE.—Messrs. R. McAlpine & Co., of Glasgow, have 
been awarded the contract for the foundations of the new elec- 
tricity works at £6,000. 

ERITH.—The Urban District Council have placed an order 
with Messrs. Johnson & Phillips, Ltd., for overhead transmission 
line. / 

HANKOW.—The Hankow Waterworks & Electric Lighting 
Co., Ltd., of Hankow, China, have placed an order with Messrs. 
Johnson & Phillips, Ltd.. of Charlton, for the supply and erec- 
tion of a complete equipment of a generating station of 1,500 kw. 
capacity. Messrs. Johnson & Phillips, Ltd., have also received 
the order from the same company for the outside mains and 
supplies. The amount of the two contracts is approximately 
£50.000. and the project is remarkable for the fact that it is 
the first case in which the Chinese have themselves formulated 
such a scheme and provided the requisite capital for it. Hankow 
has а native population of 350.000. 

LEYTON.—The Oliver Arc Lamp Co. are supplying four 
flame arcs for fixing in the Lea Bridge Road. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY.— 
Messrs. Johnson & Phillips have received an order for the 
following in connection with the electrification of the L.B. & S.C. 
Railway :— Nine miles of high-tension distributor cable, insu- 


lated with impregnated paper and sheathed with Paterson's vul- 
canised bitumen; also the trolley side-feed cable, which is insu- 
lated with high grade vulcanised india-rubber, sheathed with 
lead, and copper tape armoured; also nine miles of five-core 
special test and telephone cable. 

LONDON: London County Council.—Having regard to the 
fact that Hammersmith Borough Council has arranged to supply 
electricity to the Franco-British Exhibition, and that their 
cables will follow the route of the Hammersmith to Harlesden 
tramways for some distance, the L.C.C. has approved the laying 
of the cable ducts by Messrs. Reid Bros., the contractors in 
charge of the tramway work. The extra cost will be charged to 
the Borough Council. An additional expenditure of £2,500 was 
accordingly sanctioned. 

Hammersmith.—The Borough Council in June last agreed 
to take for the generating from the Cryant Colliery Co., 
Ltd., 1,000 tons of Thro’ and Thro’ best smokeless Welsh coal 
at 16s. 10d. per ton. An offer had now been received from the 
company stating that, owing to a new coal seam having been 
opened up, they were able to offer more favourable terms, and 
were prepared to accept 15s. 10d. per ton for the 1,000 tons 
referred to if the Council would agree to enter into a contract 
to take a further 3,000 tons at 15s. 4d. per ton. This quantity 
will be sutlicient to meet the Council’s requirements for this 
class of coal up to December, 1908. The Electricity Committee 
has decided in favour of accepting the company’s offer. 
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Marylebone.—'he following tenders have been received 
for the supply of flame arc lamp carbons: Union Electric 
Co., Ltd. (recommended), (1) make of carbon, foreign; (2) de- 
tails quoted for in 600 mm. lengths; (3) price per 500 feet, 


41:85. (10 per cent. additional if less than 1,000 pairs per 
delivery); H. G. Mayer & Co., (1) Austrian, (2) » (3) 
33°75s.; General Electric Co., Ltd., (1) English, (2) ; 
(3) 35/2s.; Siemens Bros., (1) German, (2) , (3) 358s. ; 
Hugo Lorenz, (1) German, Planiawerke, (2) , (3) 388s. ; 
Williams & Green, (1) German, Planiawerke, (2) ; (3) 
40'6s.; Crompton & Co., (1) German, Conradty, (2) А 


(3) 42:5s.; Sloan Electrical Co., (1) foreign, Conradty, (2) no 
quotation on tender, previous quotation, August, 1907, (3) 
42:9s.; International Electrical Co., (1) foreign, (2) ; 
(3) metal core, 45s., coppered, 26°5s., plain, 22°5s.; Krupka & 
Jacoby, (1) German, Siemens Charlottenburg, (2) , (3) 
metal cored, 44s., without, 38:5s. ; George Braulik, (1) foreign, 
(2) , (3) 443s. (less 24 per cent. on settlement). The 
Consulting Engineer advised that the carbons by the Union 
Electric Co. are of the best make and the most suitable. 

The Electricity Committee of Marylebone Borough Council has 
recommended the acceptance of the following tenders for the 
supply of compound, pitch, and grease to the electricity depart- 
ment: Pitch—British Electric Trades and Bitumen Supply Со. 
(recommended), £2 5s. per ton; Compoufd—Craig, Sharp & 
Co. (recommended), £22 per ton; Grease—Willcox & Co. (re- 
commended), £2 per ton. 

Stepney.— he Electricity Supply Committee reported 
on Monday that only one tender was received for the 
complete equipment of the steam raising portion of the plant 
for the new power station at Blythe's Wharf. That tender, 
which amounted to £45,268, was from Messrs. Babcock & 
Wilcox, Ltd. A tender at £4,293 was received from the Fulham 
Steel Works Co., Ltd., in respect of the supply of a coal 
conveyor only, and three other firms declined to quote. In 
the circumstances, the Committee had considered the sub-divid- 
ing of the work. The extension of the scheme, which was 
brought up on July 3lst, 1907, divides itself into two parts. 
The Committee had accordingly (subject to the usual sanction) 
conditionally accepted the tender of Messrs. Babcock & Wilcox 
at £8,525 for the boiler-house equipment of the Blythe's Whart 
generating station. With regard to the other plant necessary 
for the complete equipment of the steam raising portion of the 
station plant, this the Borough Engineer and Manager will 
in due course report to the Committee. In regard to the equip- 
ment of the electrical generating portion of the station plant, 
the following tenders had been received :—British Westinghouse 
Electric & Manufacturing Co., (a) alternative tender, £27,680; 
(6) main tender £27,630; Willans & Robinson, Ltd., (a) £27,440, 
(b) £28,140; Parsons & Co. (a) £27,723, (b) £28,267; Richard- 
sons, Westgarth & Co., Ltd., (a) , (b) £28,380 (without 
vacuum augm.); Siemens Bros. Dynamo Works, Ltd., (a) 
£28,056, (b) £28,820; Brush Electrical Engineering Co., Ltd., 
(a) £30,341, (b) £50,491; General Electric Co. Ltd., (a) £27,634, 
(b) informal; British Thomson-Houston Co., Ltd., (a) £9,700 
(part only), (b) informal. Four other firms declined to quote. 
The Borough Electrical Engineer had visited no less than 11 
works for the purpose of making careful study of machines 
under construction and under running conditions, and in the 
confidential report which he had presented to the Committee 
he unhesitatingly recommended the turbine manufactured by 
Messrs. Willans & Robinson, Ltd. In a report by the Engineer 
it is stated that all parts of the engines made by this firm 
are absolutely interchangeable, and, further, that such firm 
keeps spare parts in stock, which. in the event of a breakdown, 
can be obtained within a very short space of time. The Borough 
Engineer and Manager is of opinion that the advantages of 
this interchangeability are such that by paving a little more 
for a turbine of the make of Willans & Robinson, Ltd., the 
Borough eventually would save financially; and this is further 
accentuated by the fact that the steam consumption guar- 
anteed bv that firm is appreciably lower than that guaranteed 
by the British Westinghouse Electric & Manufacturing Co. 
Having regard to this opinion, the Committee had (subject 
to the usual sanction) conditionally accepted the tender of 
Messrs. Willans & Robinson at £28.140. 

Lamheth.—The Borough Council has accepted the following 
further quotations from the (eneral Electric Co. for fittings 
in the Council chamber and ante-room of the new Town Hall :-— 
Ante-room : one 6-light electrolier, £5 17s. 6d.; two 3-light 
electroliers, £6 15s. 6d. Council chamber: four 6-light cornice 
reflectors, £5 10s. The company will also supply one 30-light 
electrolier, two 12-light electroliers. two dais wall brackets, and 
four gallery wall brackets at £111 for the Council chamber. 

Napsbury  Asylum.—-The work under the contract of 
Messrs. Cox, Walkers, for the installation of telenhones, bells, 
fire alarms. and tell-tale clocks at Napsburv Asylum has been 
completed. After making the necessary allowances for omis- 
sions and additions, the total cost is £2.221, or £255 less than 
the contract price. 


NEATH.--The Rural District Council have placed an order 
for the sunnly of cables with Messrs. Johnson & Phillips, Ltd. 


ROYAL YACHT.--With reference to the paragraph appearing 
on page 867 of our issue of November 28th, regarding the lamps 


for the Royal yacht, we omitted to state that Messrs. D. Malloch 
& Co. are the Glasgow representatives of Cryselco Ltd., Bedford, 
and that Cryselco lamps are being used. 

WALTHAMSTOW.—The Council has accepted the tender of 
Messrs. W. T. Henley's Telegraph Works Co. for the supply of 
compounds for the electricity department. 


WATFORD.—Tenders have been received from four firms 
for the supply of cable during the ensuing twelve montha, and 
the tender of Messrs. W. T. Непіеу'ѕ Telegraph Works, Ltd., 
which was the lowest, has been accepted. 


WEST INDIES.—-In reference to our note on page 869 of 
our last issue re wireless telegraphs in the West Indies, Reuter's 
agent at Georgetown, British Guiana, says Zhe Times, states 
that the Government of British Guiana has accepted the offer 
of the West India and Panama Telegraph Co. to install a svs- 
tem of wireless telegraphy between Georgetown, British Guiana, 
and Port of Spain, Trinidad, as a supplementary service to the 
present cable system, which is rendered very untrustworthy 
owing to the unsuitable nature of the sea-bed for submarine 
cables between Trinidad and British Guiana. The undertaking 
is an experiment on the part of the West India and Panama 
Telegraph Co., and will be undertaken without extra cost to 
the Government beyond the giving of a guarantee to continue 
to pay the present subsidy of £3,000 a year for five vears. 
This has been given. 


A New Lock.—An electrically-operated lock, which should 
have very material effect on the satety of the public should the 
railway companies decide to install their systems with it, is 
manufactured by the Reliable Lock Co., Brunswick Street, Wol- 
verhampton. This lock is operated through a coil. and arma- 
ture, the latter being provided with projections which engage in 
slots in the tongue piece. When the armature is held up by the 
current, which is actuated from the guard’s van of a train, all 
the locks become the ordinary snap-lock type, but directly the 

uard switches off the current, the armatures drop into the slots 
in the tongue of the lock, which then cannot be opened. Another 
tvpe of the lock is on the snap-lock type. without handle. and 
which can only be opened by completing an electrical circuit, 
when the armature, which also forms the tongue of the lock, 15 
drawn back by the magnetism. The firm have on view at the 
South Place Hotel, Finsbury Pavement, a complete set of doors 
illustrating the working of the system, as applied to railway 
carriage doors. "The connection between coach and coach 1s made 
with an ordinary adapter plug. and the whole of the doors 
on the train are to be controlled from the guard's van 
only. The locks act as snap-locks, and can each be shut separ- 
ately, but as soon as shut cannot again be opened except in a 
station when the guard has the controlling current on. These 
locks are also applicable for any kind of door, and the inventors 
claim them to be absolutely burglar proof. The ordinary key 
lock is also adapted to the principle, and when the armature 1s 
not lifted by the current the key cannot be turned, which would 
be particularly adapted to the locking of safes or strony rooms. 


Institution of Electrical Engineers. —The following is the result 
of the ballot. for new members at the meeting of the Institu- 
tion of Electrical Engineers on Thursday :—.1ssociafe members: 
Dobell, Hubert, Poldhu Wireless Station, Cornwall; Ellis, Arthur 
Hamilton, c/o The London Electric Supply Corporation, Ltd., 
25a Cockspur Street, 8. W.; Forsyth, John Lloyd. West Rand 
Mines, Krugersdorp, South Africa; ITbbetson, Willie Waite 
Skirrow, 8 Eastmount Terrace, Darlington; Kerr, James Alfred 
William, P.O. Box 312, Johannesburg, Transvaal; McArthur, 
Robert Taylor, Natal Government Telegraphs, Pietermaritzburg, 
Natal; Mahon, William Henry, 64 Castelnau, Barnes, S.W.; 
Mennie, George Alexander, Messrs. Reunert & Lenz. P.O. Box 
92, Johannesburg. Transvaal; Richardson, Albert, Corporation 
Power Station, Manors, Newcastle-on-Tyne; Stoker, Reginald 
Arthur, с/о The Borough Electrical Engineer's Office, Durban, 
Natal. Associates: Johnson, Walter Lyulph. Messrs. Bell Bros., 
Ltd., Clarence Iron Works. Middlesbrough; Lessner, Charles 
Pluthner. Carril Electro-Magnetic Separation Works, Carn. 
spain; Simms, Frederick Richard, Kimberley Road, Willesden 
Lane, Kilburn, N.W. Students: Abram, William Reginald, 280 
Hungerford Road, Crewe; Babb, Thomas George Symonds. 
Henlev Villa. Minehead; Cooper, Dorabii Rustomii, Chetan 
Building. Grant Road, Bombay; Fortin, Paul Robert. 25 Hilldrop 
Road. N.; Hartley, Gerard, Weston Road. Crewe: Hilton. 
George Frederick. Heath Bank. Marple Bridge. near Stockport: 
Meaby, John William Gaitskell, ‘Oaklands,’ Freshfield. near 
Liverpool; Paramor, Alfred Llewelyn, 6 Clitton Gardens. Folke- 
stone: Redman, Christopher, 15 Delamere Street. Paddington. 
W.: Hoy. Manmathadhan, “Arcadia.” Вуса, Bombay; 
Simpson, Cyril Marsh, 41 Ferncroft Avenue. Hampstead. N.W.: 
Southall, Arnold, 20 Etnam Street, Leominster. Herefordshire: 
Topham, Frank Charles, 15 Mortlake Road. Kew, Surrey: 
Villares. Guilherme Dumont, Avenida Рата, 191 Sao Paulo, 
Brazil: Walton, Edgar Longshaw, Elton Banks, Edenfield, near 
Manchester. 
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the total available for distribution £41,294 9s. 7d. After de- 
ducting administration expenses, income tax, interest, preference 
dividend, and interim dividend on ordinary shares, there is a 
balance of £22,830 19s. 3d. £10,000 have been set aside to 
depreciation, and £3,000 towards meeting the expenses of the 
issue of the debenture stock mentioned below, leaving at the 
credit of net revenue account the sum of £9,830 19s. 3d. The 
Directors recommend a dividend upon the ordinary shares of 
five shillings per share, making, with three shillings per share 


paid in June last, the sum of eight shillings per share, free of 
ear ending September 30th, 1907. 


income tax, for the financial У 
The proposed dividend will absorb £6,228, and leave a balance 
to be carried forward to the new account of £5,602 19s. 3d. 


Owing to the financial conditions which have existed during the 
past year, the Directors have found it impossible to make a 
successful issue of debentures as originally intended, and the 
roposed issue was cancelled, and in lieu thereof the Directors 


present, it is hoped to further reduce the arrears by а dis- р 
tribution after stocktaking оп March 518% next. ave created £175,000 of 5 per cent. first Debenture stock, which 
BURGESS HILL AND DISTRICT ELECTRIC SUPPLY it is proposed to issue at par. This issue of debenture stock is 
CO.-—The second annual meeting was held last week, Mr. T. A. being underwritten, but arrangements have been made by which 
Meates presiding. ‘The net profit for the year ended September applications from the shareholders will be preferentially con- 
30th amounted to £47 5s., to which must be added £11 18s. 2d. sidered. The proceeds of this issue will be applied to the 
brought forward from last year. The directors recommend that payment off of the liabilities of the company, part of which are 
out of this amount a dividend of 24 per cent. shall be paid to secured by deposit of debentures forming part of the existing 
the holders of the preference shares, leaving £25 8s. 2d. to be authorised issue of £150,000 44 per cent. debentures, and which 
carried forward. In October, 1906, a gas suction plant was debentures will thereupon be discharged and cancelled. 
installed, which has worked most satisfactorily and effected a SINGAPORE ELECTRIC TRAMWAYS.—The report for the 
considerable economy in the business of the company. А well period from March, 1905 (the date of the incorporation of the 
has been sunk some 7O0ft., which has rendered the company very company), to December 31st, 1906, states that the company en- 
largely independent of the local water company. In June a tered into an agreement with the East India Construction Syndi- 
second gas engine and gas suction plant with dynamo and switch- cate, Ltd., under which it acquired the Singapore tramway 
board were ordered. This machinery has been delivered, and undertaking and rights. The purchase price was £730,000. pav- 
is now in course of erection. Subject to a few minor improve- able as to £330.000 in debentures or cash and as to £400.000 
ments, the new machinery is a duplicate of the old, and is by the allotment of 399,993 shares of £1 each fully paid. and by 
expected to sutfice for all demands for some time to come. The crediting the seven signatories to the memorandum of associa- 
cost of this machinery has been £630. During the course of the tion of the company with the payment of £1 per share on the 
year 2,500 yards of new mains have been run, and there are now seven shares subscribed by them. The total debenture issue is 
some four and a half miles of mains in all. £350.000. Of the balance of £20,000 not already dealt with 
ISLE OF THANET ELECTRIC TRAMWAYS.—Lord Arthur above, £10,000 were subscribed by the East India Construction 
Butler presided at the ordinary general meeting on Thursday, Syndicate for working capital for this company, and £10.000 
when the report and accounts given in our last issue were were allotted in satisfaction of that syndicate's right to interest 
adopted. Dealing with the slight decrease in the revenue, the to September 30th, 1906. After charging debenture interest due 
Chairman stated that it was a matter of regret to the directors and writing off depreciation, there is a deficit of £7.624 to 
to find that, notwithstanding the excellent service which was December 31st. ‘This has resulted from abnormal expenditure 
maintained, "the traflic receipts were practically stationary. inncurred in the earlier months of the company's business, in 
They were considering whether a small increase in fares during the training of the Oriental staff, and to low traffic receipts. 
the busiest months would be desirable. At present they were The company has the right to supply electric energy for light- 
charging fares below the statutory powers of the company, ing and power to the Singapore municipality. The demand at 
and the system of slightly increased fares during the rush first was very small, but the monthly output of units through 
of traffic in summer resorts was one that had been adopted the municipality is gradually increasing, and considerable revenue 
is looked for from this source. At the meeting on Tuesday the 


ARON ELECTRICITY METER.--The directors’ report for 
the year ended september 30th shows a net profit of £20,052 
after meeting general charges and depreciation. The total 
avallable for distribution, including the sum brought forward 
from last account, is £26,469. A dividend of 3 per cent. on 
the preference shares was declared in April, and the directors 
now recommend a further dividend of 6 per cent. upon these 
shares, and after transferring towards reserve, goodwill, and 
atents the sum of £9,000, an amount of £6,228 is carried 
гш]. The directdrs report satisfactory progress in all 

In future the financial year will be 


the company's branches. | 
closed on March 31st instead of September 0th, and the next 


financial period will be for the six months ending March 518, 
1908. The question of dealing with the outstanding dividends 
due to preference shareholders has again been the subject of 
careful consideration, and provided business continues as аё 


with success in other parts of England. The carrying-on of 

this summer traflic involved more expenditure than where the report and accounts were adopted. 
traftic was fairly steady throughout the year, in that it in- 
volved the training of a large number of additional employees 
for a few months only. It was satisfactory to find, however, 
that the receipts from the sale of electricity showed a steady 
increase, and he looked with considerable hope to this source 
of revenue in the future. 

MORECAMBE TRAMWAY.—At the annual meeting last week 
it was announced that the agreement with the Morecambe Cor- 
poration for the purchase of so much of the company's under- 
taking as is within the borough, will be scheduled in the Bill 
which the Corporation will promote in the next session of Parlia- 


ment. 
PEARSON FIRE ALARM.—The report for the year 1906 
states that, after carrving £5,647 to development account, being 
a proportion of the total expenditure of the year on a similar 
basis to that of previous years, the debit balance for the year 
has been reduced to £948. 'The new business done has resulted 
in a good ratio of profit, but the volume was still insufficient 
to show a surplus. The rebate of 5 per cent. given by the 
insurance companies in 1906 did not offer intending customers 
sufficient inducement to fit up their premises with this company's 
automatic fire alarm. Another cause which has,tended to limit 
business is the increased cost of installations rendered neces- 
sary to comply with the stringent rules of the tariff insurance 
oftices. The board has applied to the tariff insurance companies 
for a further rebate, and this has been granted. 

The annual meeting was held on Friday, when the report 
and accounts given in our last issue were adopted. The chair- 
man stated that the company had fitted up their system upon 
the two new Cunard liners, the Lusitania and Mauretania, and 
that actual fire tests had been carried out during the year 
before the surveyors of the principal insurance companies with 
very satisfactory results. 

PROVINCIAL TRAMWAYS.—The Directors’ report and 
recounts for the vear ending September 30th, 1907, states that the 
1et revenue received from the local Companies, has been 
£58,048 16s. 2d. against £30,992 17s. 11d. in 1906. To this is 
dded the amount brought forward from last account, viz., 
£3,216 18s. 5d., and transfer fees amounting to £28 15s., making 


The New Australian Tariff.—. Reuter telegram from Mel- 
bourne on Saturday states that in the Commonwealth House of 


Representatives on Friday, Items 178, 179, and 180 were amended 
as from November 29th. as follows :— 

Item 178. Electrical machines, appliances and parts thereof— 
(a) dynamo electric machines up to 500 h.p., including static 
transformers and induction coils for all purposes, and electric 
fans, 20 per cent. all countries. (а.а) Dynamo electric machines 
over the capacity of 500 h.p., 12} per cent. all countries. (b) 
Regulating, starting, and controlling apparatus for all electrical 
purposes, including distributing boards and switchboards, except 
telephone switchboards, 20 per cent. all countries. (c) Electric 
apparatus and fittings, consisting wholly or partly of metal, not 
elsewhere included, including switch fuses and lightning ar- 
resters, 15 per cent. general tariff, 10 per cent. United Kingdom. 
(d) Electric heating and cooking appliances, 15 per cent. general 
tariff. 10 per cent. United Kingdom. (e) Electric fittings not 
containing metal to be dutiable according to material. (f) Gene- 
rators for direct coupling to steam turbines, 5 per cent. general 

tariff, United Kingdom free. 

Item 179. Electrical and gas appliances, namely :—-(a) electro- 
liers, gasaliers, chandeliers, pendants, brackets, zinc tubing, 
20 per cent. all countries. (а.а) Gas meters, 5 per cent. general 
tariff, free United Kingdom. (b) n.e.i., 15 per cent. general 
tariff, 15 per cent. (? 5 per cent.) United Kingdom. 

Item 180. Electrical articles and materials, namely, accumu- 
lators or storage batteries, arc lamps, arc lamp carbons, cable 
and wire (covered), carbon in blocks of twelve square inches and 
over, electric vacuum tubes, measuring and recording instru- 
ments, prepared insulating tape, and vapour lamps, 5 per cent. 
general tariff, free to United Kingdom. 

Item 181 was amended as follows to come into force on Novem- 
ber 30th :—Rails, fishplates, fishbolts, tieplates, and rods. 
switches, points, crossing and intersections for railways and 
tramways, 15 per cent. general tariff, 10 per cent. United King- 


dom. The original tariff was given at some length in our issue 
for September 19th, p. 452. 


914 


ELECTRICAL ENGINEERING 


Dec. 5, 1907. 


MISCELLANEOUS BUSINESS NOTES 


LIQUIDATIONS, BANKRUPTCIES. WINDINGS-UP, &c.— 
A petition for the winding up of the Alsop Flour Process (1906), 
па will be held at the Royal Courts of Justice, London, on 
Tuesday. 

MESSRS. CROSBY LOCKWOOD & SON.—This firm an- 
nounce that they are about to open at 1214 Victoria Street, 
Westminster, a West End branch of their business, where a 
selection of new and standard technical publications will be 
kept on show. 

MESSRS. MICHAEL PAL & CO.—We are informed that 
Messrs. Michael Pal & Co., Parliament Mansions, Victoria 
Street, London, have been appointed sole agents for the United 
Kingdom and Colonies of Messrs. Louis Schwarz & Cie, Aktien- 
gesellschaft, Dortmund, who are specialists in low-pressure 
steam turbines, condensing plants, cooling towers, heat accumu- 
lators, and have special designs for cleaning efficiently blast- 
furnace gases, to be utilised for driving big gas engines. 


NEW COMPANIES 


W. BOWKER & SON.—-Registered with a capital of £10,000 in 
£1 shares, to take over the business of electroplaters now carried 
on by T. Bowker and A. Bowker as William Bowker & Son, at 
70 Carver Street, Sheffield. No initial public issue. 

BRITISH ARC LAMPS.—This company has been registered 
with a capital of £3,000 in £1 shares to acquire certain patents 
relating to electric lamps, to adopt an agreement with Mr. 
E. S. M. Perowne. and to carry on the business of lamp manu- 
facturers, electricians, manufacturers of and dealers in motors, 
electric fans, fittings, &c. No initia! public issue. 

BROOK, HIRST & CO.—Revistered with a capital of £20,000 
in £1 shares to take over the business of electrical and mechan- 
icalengineers, and manufacturers of electric switches, switch- 
gear, carried on by P. S. Brook and J. A. Hirst, as Brook. 
Hirst & Co., Northgate Electric Works, Victoria Road, Chester, 
and George Street, Chester. No initial public issue. 


The S. G. Brown Relay Patent Case.—Before Mr. Justice 
Swinfen Eady, in the Chancery Division of the High Court on 
Wednesday, Mr. Bousfield, K.C., made an application to have 
the taxation of costs in this case reviewed. One of the points 
had reference to the allowance to the expert witnesses, Professor 
Perry and Mr. Vernon Boys, who were called as witnesses on 
behalf of the respondents. The taxing master had allowed these 
witnesses ten guineas each for their attendance in court, and 
five guineas a day of six hours spent in qualifying or preparing 
themselves for the case. He thought the allowance of five 
guineas a day was too little, as the rule was to allow ten 
guineas in such matters, unless there was some reason for 
departing from it. Counsel also complained that the taxing 
master had disallowed fees of two guineas to witnesses who 
were not called. These witnesses were necessary as practical 
men. and although they were not called, the respondents had 
come armed at every point to meet the plaintiffs case. Mr. 
Eve. K.C., applied for the plaintiffs, and objected to review- 
ing the master's taxation. His Lordship, in giving judgment, 
said the master had allowed for three independent expert wit- 
nesses, and he had made allowance for their qualifying and 
attendance. In addition to that, he had allowed in respect of 
the attendance of two witnesses for the respondents. He had 
allowed Professor Perry £210, and Mr. Boyes £150 for quali- 
fving and attendance. He saw no ground for differing from 
the conclusion the master had arrived at, and, therefore, dis- 
missed the petition with costs. The action above referred to, it 
will be remembered, was one brought in February by Messrs. 
Muirhead & Co. for the revocation of Mr. S. G. Brown's patent 
No. 1.454 of January 21st, 1899, amended on July 13th, 1905. 
for a relay for use on submarine cables. 


Wireless Telegraphy in Switzerland.—7 e Times, quoting from 
the Echo de Paris, says that the Swiss military administration are 
conducting experiments with Marconi wireless telegraphy instru- 
ments. which once more demonstrated that such despatches 
cannot be kept secret, as a receiver registers messages sent by 
other instruments with which it has no direct communication. 
An endeavour was made to establish communication between a 
fixed Marconi instrument on the Righi and a movable one placed 
in a small valley of the Canton de Valais, almost completely 
surrounded by high mountains and situated at the foot of the 
Dent de Morcles. Although no messages reached this station 
from the Righi, it received numerous other despatches in German, 
French, English, and even Russian, the origin of which was 
unknown to it. These comprised reports on the health of the 
Emperor William, the Duma, and the departure and arrival of 
ships. The intercepted messages, which were very distinct, are 
helieved to have come from the large station in the south of 
England, and perhaps from Paris. In this particular instance 
the electric wire of the receiver, instead of being stretched 
between two tall poles. was fastened to two rocks in such a 
manner that it faced the Richi. 
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MISCELLANEOUS CITY NOTES 


AMERICAN TELEPHONE AND TELEGRAPH СО. А letter 
has been sent to the shareholders of this company from Boston 
under date November 15th giving details of the position of the 
undertaking. (1) Earnings.—' The revenue of the company is 
showing large net gains over the same periods of last year. For 
the ten months ended October 31st, 1907, the net earning were 
$13,715,000, against, for the same period, 1906, $11,579,000. Of 
this period the month of October, 1907, showed net earnings 
of $2,567,000, against, for October, 1906, $2,004,000. The earn- 
ings of the associated companies are not only showing large 
increase of gross revenue but also marked decrease in per- 
centages of operating, even though there has been spent tor 
maintenance $2,000.000 more this year than last. The surplus 
or undivided profits, of which this company's share would be 
several millions, shows a large increase over last year. (2) (‘ash 
Position.—The company has cash in banks—over $18.000.000. 
Besides this it has lately acquired cash assets of several million 
dollars, and, in addition, a substantial amount of the American 
Bell Telephone 4 per cent. bonds, maturing July, 1908. (5 
Future Needs.—It will not be necessary for the company to do 
any financing until the requirements of 1909. The letter con- 
cludes that the company has never been earning so much money, 
nor have its prospects ever been so bright as at the present time. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO.—The 
directors recommend that a dividend be declared on the pre- 
ferred and ordinary stock at the rate of 6 per cent. per annum. 

CANADIAN. GENERAL ELECTRIC CO.—The Canadian 
Bank of Commerce announces that the directors have declared 
the usual quarterly dividend of 24 per cent. 


COMPANIES STRUCK OFF REGISTER.—The following 
have been struck off the register of joint stock companies as 
from November 29th :—Crown Electric Heating Syndicate, 
Finchley Electric Light Co., Folkestone District Electric Light 
3 Power Co., Rand Electric Syndicate, Thames Electric & Motor 

oats. 


COUNTY OF LONDON ELECTRIC SUPPLY CO.—An issue 
of 15.000 6 per cent. cumulative preference shares of £10 each 
is shortly to be made at par to the present shareholders. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF 
LONDON.—The Board have issued a circular to the shae- 
holders saying that for some time past they have been consider- 
ing with Messrs. Speyer Bros., of London, and Messrs. Speyer 
& Co., of New York, the best plan for dealing with the notes 
which fall due on June 1st, 1908. A plan is in course of pre- 
paration for the extension and conversion of the notes, and the 
provision of further capital. Owing, however, to the serious 
financial situation all over the world, the directors state that 
it is inexpedient at the present moment to carry through this 
In the meantime, Messrs. Speyer Bros., with Mr. Lazard 
Spever-Ellissen, of Frankfort-on-Main, have arranged to pur- 
chase at their face value the coupons falling due on December 
15%, 1907, and holders are requested to present their coupons to 
the London and Westminster Bank, Ltd., Lothbury, London, 
E.C. Pending the publication of the plan referred to above, 
they will receive deposit receipts transferable for deliverv. 
Should the plan not be published before June, 1908. or should 
any bearer of a deposit receipt dissent from the plan, a note of 
equal value to the receipt will be issued. 

WESTERN TELEGRAPH.--The directors have declared the 
first quarterly interim dividend of three shillings per share, free 
of ircome tax, for the year ending June 30th, 1908. being at 
the rate of six per cent. per annum. 


Electric Power Developments in Spain.—In a report upon the 
use of electric power in Spain, Mr. S. P. Cockerell, H.M. Com. 
mercial Attaché in Madrid, states that although electricity gener- 
ated by hydraulic power is daily increasing as the motive power, 
the increase of mechanical (steam or gas) power as an auxiliary 
is as great as, or greater, than was the case before electricity 
reached its present development. Owing to the climatic condi- 
tions of Spain, water power varies greatly in summer ard 
winter, and until a cheap and eflicient method of storing elev- 
tric power can be found, there must always be a choice of eviis: 
either of seeing a great deal of power run to waste in winter 
or of using that power in winter and supplementing it in summer 
by gas or steam. Only with streams flowing from mountains 
high enough to retain their snow supply throughout the summer 
is this not the case, the water power then sometimes actually 
increasing in summer. Apart from this the conditions usually 
attaching to concessions for electric lighting in Spain impose 
heavy fines for failure of current for more than a short period. 
It is, therefore, essential to lighting stations to secure themselves 
by having an auxiliary mechanical plant to fall back upon when 
thev are exposed to droughts such as have been experienced in 
recent years in Spain. А competent authority has estimated that, 
taking Spain as a whole, there is an average of 10,000 horse- 
power available in nearly every province of Spain excepting Cas- 
tile. of which only some 2.000 to 3,000 horse-power is at present 
used. Whether this estimate be accurate or not, it gives an 
idea of the latent power which may reasonably be supposed to 
exist in the country. 
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T -. SUMMARY i 


WE publish some interesting diagrams and curves 
showing the illumination resulting from the three 
systems of electric street lighting which have been put 
in experimentally in the City of London. 
pare the results of white flame lamps placed on posts 
along the kerb, yellow flame lamps suspended over the 
middle of the road, and enclosed arcs on short lamp- 
posts. The curves have been plotted from actual 
photometric observations. (Page 919.) 


AN appeal by Messrs. Muirhead & Co. from the de- 
cision of Mr. Justice Neville, refusing a petition for 
the revocation of Mr. S. G. Brown's submarine tele- 
graph relay patent has been dismissed with costs. 
(Page 920.) | | 

Ах article based on an interview with Mr. A. L. C. 
FELL, Chief Officer of the London County Council 
tramways, deals with various matters connected 
with the organisation of tramway undertakings. It 
is pointed out how the size of the undertaking influ- 
ences the arrangement of the duties which should be 
allocated to the technical and non-technical staff, and 
a few particulars are given of the way in which certain 
emergencies are dealt with in the case of the London 
County Council tramway system. (Page 921.) | 


А FEW particulars of the Marconi wireless telegraph 
station at Glace Bay, with which communication has 
been carried on with Clifden, Ireland, across the 
Atlantic, have been published in an American contein- 
porary, but no very complete technical information is 
available. (Page 922.) 

AN article by Mr. J. F. C. SxELL reviews the methods 
of assessing electricity supply of tramway under- 
takings for the payment of rates, and summarises the 
deeisions that have been given from time to time on 
various disputable points. ‘Tables are given of the 
estimated life of the various kinds of machinery of 
plant, and a comparison is made of the rates paid by 
some typical electricity supply and tramway under- 
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takings, expressed as percentages of the capital ex- . 


penditure. (Page 923.) 


ExTENSIVE developments have taken place in the 
power load of the West Ham Corporation system, 
especially in the Silvertown district. Two-phase induc- 
tion motors are almost exclusively used, and a separate 
6,000-volt two-phase cable system has been laid for 
power only. Further developments are expected in 
connection with electrolytic work and factory heating 
purposes. The Corporation hire out motors, arc and 
incandescent lamps, and act as main contractors for 
wiring. Much of these extensions of business are due 
to the activity of the canvassing department. (Page 
925.) . | ас. 
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. ACCORDING to the German patent of F. Ratia, jt is 
possible largely to prevent the reducing effects in- 
variably met with in the electrolytic production of 
chlorate by adding hydrobromic acid to the electrolyte, 
the E.M.F. of the cell is also decreased by 0:5 of a 
volt. · In order to lessen the electrode consumption 
in the carbide furnace St. MizaiER employs а resist- 
ance furnace in place of the usual arc furnace. Mr. 
E. G. AcHESON gave an interesting account before 
the American Electrochemical Society of the’ manner 
in which he makes deflocculated graphite. This 
is practically graphite so finely divided that it 
assumes the colloidal state, and will even pass through 
fine filter paper. It makes, however, an extremely 
efficient lubricant, and we would commend it to the 
notice of engineers. Reference is also made to the 
proposed production of steel directly from iron ores in 
the electric furnace. (Page 928.) 

SoME particulars of the rolling-stock of the Vienna- 
Baden Single-phase Railway appeared in ELECTRICAL 
ENGINEERING of April llth. An article in the present 
number contains further data relating to this railway, 
which is operated at 550-volt continuous-current in the 
congested districts in Vienna and Baden, and which 
is supplied with single-phase over the 20 kilometres 
connecting the two town districts. Power is generated 
at 10,000 volts by single-phase sets, driven by recipro- 
cating engines. The power house also contains a con- 
tinuous-current generating set, which may be linked up 
with the single-phase sets through the intermediary 
of two synchronous motor generator sets, each equipped 
with an 11-%оп flywheel. The stored-up energy of one 
of these flywheels is, at its normal speed, so great that 
with a 15 per cent. drop in speed, sufficient energy ів 
released to accelerate a 52-ton train from a standstill 
to a speed of over 30 miles per hour. The overhead 
construction is described in the article, as also various 
interesting details of the transmission line and of the 
power-house and sub-station equipments. А feature 
of special interest is the Dick voltage regulator in the 
power-house. The particulars of the weights of the 
rolling-stock are given, as well as the component 
weights of the electrical, equipment. (Page 929.) 

A SHORT article describes & new pattern of electric 
sign which has been introduced by a Newcastle firm. 
(Page 934.) , 

MR. J. PriGG's Paper read last Thursday at the 
London meeting of the Institution of Electrical En- 
gineers, and also in Newcastle on Monday, described 
a system of electrical cab-signalling on locomotives 
which has been put into experimental use by Mr. V. 
RAVEN on the North-Eastern Railway. In addition 
to repeating visually the indications of the semaphore, 
the instrument on the engine carries two pointers, 
which serve as route indicators, and a failure indicator 
for showing when the circuit of the local battery actuat- 
ing the apparatus is out of order. An electric bell is 
used to give audible signals. A series of several con- 
tact ramps between the rails is required between the 
distant signalling point and the home signal, as well 
as a pair of spring bars outside the rails which actuate 
а rotary switch on the engine at the point where the 
driver's attention is first called. Several well-known 
railway men took part in the discussion. Practically 
all admired the ingenuity of the system, but there was 
a tendency to regard it as too complicated and too 
expensive. Other causes of criticism were that in the 
event of a failure of the local battery, the normal 
audible danger signal was not given, but only an en- 
tirely different visual indication, which the driver 
might easily miss. The use of same bell for both the 
danger and line-clear signal was also condemned, as 
well as the normal danger position of the miniature 
Semaphore arm in the cab instrument. While the 
consensus of opinion favoured indications in the cab, 
One speaker preferred loud audible signals alongside 
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the track. The possibility of extending the action of 


the cab apparatus to actually stopping the train 8s 
well as warning the driver was discussed, and also 

ow far such a system should be supplementary to, or 
how far it should replace, ordinary semaphore signals. 
One or two inventors of other systems referred to their 
experiences. The paper was discussed at Newcastle 
on Monday, when some criticisms were made, mainly 
on points of detail, to most of which Mr. Pigg was 
able to reply in a way which showed how thoroughly 
the details of the system had been thought out. (Page 
935. .. . - | | 

AMONG a large number of new companies of which 
we give particulars this week is the ‘‘ London Electric 
Supply (Joint Committee),’’ which has been promoted 
by the electric lighting companies of London to pro- 
mote the Electric Power Bill in the Parliamentary 
session of 1908, described in our issue for November 
2186, p. 791. All the chairmen of the existing com- 
panies are signatories. (Page 944.) 

A LETTER has been sent by the Board of Trade to the 
various electric lighting companies in which it is sug- 
gested that, in order to reduce the amount of work and 
inconvenience involved by the present double audit, 
the audit conducted on behalf of the shareholders 
should be used for the purposes of the official audit. 
This means that the company’s auditor shall be utilised 
for both audits, and not that the official audit is to be 
discontinued. (Page 944.) 


A PRELIMINARY meeting was held in Manchester on 
Friday, under the auspices of the Manchester Cham- 
ber of Commerce, in connection with the pro- 
posed electrical exhibition during October of next year. 
It was decided to support the exhibition, on the under- 
standing that it is to be a purely trade function, and 
that there be no. side shows or entertainments. Mr. 
H. Bevis (General Electric Co., Ltd.), Mr. D. N. 
Dunlop (British Westinghouse Co., Ltd.), and Mr. B. 
Longbottom (Electromotors, Ltd.), were elected upon 
the General Committee. A further five representa- 
tives of electrical firms will be elected at a second 
meeting, to be held in London to-day. (Page 944.) 

THE long Paper by Mr. V. А. Fynn discussed last 
night by the Birmingham Local Section of the Institu- 
tion of Electrical Engineers contained a treatment of 
the torque conditions in a number of types of alter- 
nating-current motors. The first part of the Paper, 
which is given in this issue, deals at considerable length 
with what the author terms the self-excited. partly- 
compensated single-phase induction motor, and traces 
the three different components into which the torque 
may be considered as divided, and also indicates some 
methods by which such motors may be fully compen- 
sated. Succeeding portions of the Paper, which will 
be dealt with in subsequent issues, consider other types 
in a less lengthy manner by a treatment based on that 
set forth in full for the type mentioned. (Page 945.) 


A TRANSMISSION line for a working pressure of 100.000 
volts three-phase is being erected in America. Steel 
tower construction is used, and the insulators are of 
the suspension “type. (Page 948.) 


Unpver “ Electrical Science,” British and American, 
are abstracts of an important new determination of the 
electrochemical equivalent of silver, and of a Paper on 
the thermoelectric properties of silicon. In the Papers 
abstracted in the Continental section, J. KoENIGSBERGER 
makes further contributions to the theory of conduction 
in solids. CorroN and Mouton have discovered a mag- 
netic double refraction in nitrobenzene and other aro- 
matic liquids. (Page 949.) 

AMONG the patents published this week is one by 
the British THomson-Houston Company for improve- 
ments in controllers and switches, which embodies 
insulating the main poles from the adjacent blow-out 
coils, for the prevention of arcing. Another patent by 
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the same firm relates to motor control systems, parti- 
cularly in the case of multiple-unit train equipment. 
A patent by G. P. Finnigan relates to an electric block 
signal system for railways in which any particular signal 
is actuated by the next succeeding signal, or can be 
actuated by a passing train. In the 1907 patents is 
опе by J. M. TounTEL relating to coin-freed electricity 
meters. The only expiring patent of electrical interest 
this week is one by NALDER, NALDER, CRAWLEY & 
SoAMES, which is for an automatic switch for joining 
together two circuits when the E.M.F. of one circuit is 
out of balance with that of the other. (Page 950.) 

A HEATED discussion took place in the Leeds City 
Council, on Wednesday last week, over a proposal to 
supersede the present Electricity and Tramways Com- 
mittees by one committee. This step has been de- 
cided upon, but the two departments are to be run 
separately until next February, when a report with 
regard to their management will be brought up for 
consideration. The Richmond Council have consented 
to the electrification of the trams across the Kew 
Bridge. The Wimbledon Electricity Committee have 
made new regulations for the charge for electricity to 
large consumers, and also for temporary lighting for 
Christmas. The proposal of the Birmingham Cor- 
poration Electric Supply Committee that an applica- 
tion should be made for sanction to borrow £231,000, 
has been passed by the Corporation. Orders may be 
looked for from South Africa in the near future for 
a considerable amount: of electrical machinery, and 
additional plant to the value of £14,000 is contemplated 
by the Wimbledon District Council. The annual re- 
port of the India Rubber, Gutta Percha and Telegraph 
Works, Ltd., for the year ended September 30th, 
shows a net profit of £56,809. There is also a net 
balance of £2,211 on the year’s working of the Manx 
Electric Railway. Several small changes in prices 
have occurred in the Stock Exchange, the most 
marked being a distinct rise in telegraph and telephone 
shares. (Pages 951 to 956.) 


THERE can be little doubt from the results of the 
illumination tests, which we publish this week, that 
electric lighting will hold its own in the streets of the 
City of London. It is true that the City Fathers will, 
in all probability, judge rather from the general effect 
of the lighting in the streets than from a study of 
photometric records, but, if the matter is viewed with- 
out prejudice, we cannot think that there will be much 
inclination to proceed with the experiment of gas light- 
ing. Even in price, electric lighting will have a dis- 
tinct advantage. This should be a matter of course, 
but unfortunately price is not always dependent 
on the cost of production, as other considerations 
tempt a company to light the streets of a Cor- 
poration at a far lower price than they could afford 
to supply a similar service under conditions that do not 
involve a free advertisement of their method of illumi- 
nation. In this respect the gas people have a decided 
advantage in the City, for while there is only one gas 
company supplying in that area, there are two electric 
lighting companies, and the benefits arising from this 
advertisement of electricity as the most efficient 
illuminating agent are therefore shared. On the other 
hand, even if the gas company were able to quote the 
Corporation the lowest price for their street lighting, 
there can be little doubt that the better general illumi- 
nation given by flame arc lamps, combined with the 
greater penetrative power of their rays through fogg 
atmosphere, is an advantage in their favour that could 
not be neglected. It is interesting to compare the two 
series of curves, which we are able to publish, for the 


—— 


lamps hung in the centre of the street and those placed 
on lamp-posts on the kerb. Each arrangement pos- 
sesses certain advantages, and the method to be pre- 
ferred will depend absolutely on the width and 
configuration of the street in which it is to be em- 
ployed. It is interesting to note the small difference 
between the average and, more particularly, between 
the minimum illuminations in the two cases, which 
have presumably been designed quite independently for 


streets of different widths. | 
—— flge——— 


Мв. Pica's Paper on cab signalling on locomotives, 
discussed before the Institution of Electrical Engineers 
in London last Thursday and at Newcastle on Monday, 
brings up a question which assumes increasing import. 
ance with the larger number of trains passing over all 
the busy railways, and the consequent loss and annoy- 
ance occasioned by fog and snowstorm delays. It has 
long been recognised that the present system of 
‘‘ fogging ’’ is not only an expensive and most trying 
duty, but that the interval between the call for the men 
and their arrival at their posts is a time of considerable 
danger, during which serious accidents have happened. 
To give the signal indications on the engine itself is an 
obvious remedy which has been attempted by many 
inventors, using both mechanical and electrical 
methods, for certainly forty years past. · Мг. Raven’s 
system has some distinctive points of practical advan- 
tage. Those which chiefly won the commendation of 
the railway men who joined in the discussion are the 
indication given to the driver of his whereabouts on 
passing the distant signal, irrespective of any action by 
the signalman. Such an indication is of the greatest 
value in the case of fog at night, when even an experi- 
enced driver may misjudge his position; and the repe- 
tition of contact bars between the distant and home 
signals, informing the driver of any change in the home 
signal indications, evidently appealed to the practical 
man. The strongest objection taken, and we think 
rightly taken, is the violation of the fundamental rule 
that any failure of apparatus should involve a danger 
signal. In the system described, a failure of the engine 
battery circuit leaves the cab signal at '' line clear,’’ 
and although it also gives a '' failure indication,’’ this 
supplementary signal is not sufficient for safety. 
Another point which was not criticised by the meeting 
is that for the driver to get his signals while standing 
-at the ‘‘ home ” or ‘‘ advance ” post he must draw up 
with the contact brushes on the contact rail, not always 
an easy thing to do in thick weather, especially with a 
heavy mineral train behind. The question of expense 
was made a good deal of by some of the railway men, 
but the necessities of increasing traffic will overcome 
opposition to future developments just as they have 
removed the objections raised to block and interlock- 
ing systems in the past. The true line of advance 
seems, however, to be in the direction of automatic 
track signalling, combined with receiving arrangements 
on the engine which will not permit of running past a 
'" stop ’’ signal, such as, e.g., the ''train stop ' in 
use on the London underground railways. Mr. Raven’s 
system, however, while interesting and probably useful 
as a stop-gap supplementary to the visual signals, 


seems to us to be rather off the true line. 
——— ————— 


. To those interested in that judge-made piece of 
patchwork, commonly called the law of rating, the 
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article in another column by Mr. J. F. C. SNELL will 
prove entertaining reading, presenting, as it does, a 
perfect picture of the confused tangle of contradictory 
principles and absurd hypotheses which in this region 
passes for sound learning. The law of rating is with- 
out & doubt full of anomalies, but we are not at all 
sure that the wide fluctuations in the ratio of the 
annual amount paid in rates (and taxes) to the capital 
expenditure are altogether a convincing proof thereof. 
To begin with, income tax is not levied upon the same 
assessment as are local rates. Moreover, the poundage 
of the income tax is fixed for all areas (and apparently 
for all time), whilst the poundage of the local rate 
varies from district to district. Finally, the Rateable 
Value, if we read Mr. Snell aright, must depend very 
closely upon the net earnings of a concern, but these 
do not always bear any very close relationship to 
capital expenditure; otherwise the investment of our 
nimble ninepences would be child's play instead of 
affording serious occupation for adult experts. The 
'' Snellian '' ratio for the Dublin United Tramways Со. 
is 1:04, and that for the Kidderminster Tramway Co. 
is 0°34. It does not seem to us that this is necessarily 
an anomaly. The Dublin undertaking is a 6 per cent. 
venture, the Kidderminster undertaking is barely a 
4 per cent. venture. Hence it is highly probable that, 
per pound of capital expenditure, Dublin is far more 
remunerative than Kidderminster, and therefore far 
more rateable. In and about Dublin, also, one would 
expect the total rate per pound of rateable value to be 
markedly higher than in Kidderminster. Hence both 
these undertakings may very well be quite fairly 
assessed, notwithstanding their widely different 
“* Snellian ’’ ratios. There аге many other noteworthy 
points in Mr. Snell’s article, but we have said enough 
to show that Mr. Snell has original ideas where mcst 
of us are content to know the bare law. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, DECEMBER 12ra. 
Electrical Exhibition, 1908. 

4 p.m. Meeting at Hotel Cecil to elect five members repre- 
senting firms upon the General Committee. Sir William 
Preece, K.C.B., F.R.S., will preside. 

Institution of Electrical Engineers: Dublin Local Section. 

8 p.m. Meeting at the Royal College of Science, Stephen’s 
Green, when a lecture will be given on ''The Utilisa- 
tion of Peat for the Production of Electrical Energy," 
by W. B. Lennox. 

Rugby Engineering Society. 

8 p.m. Ordinary Meeting. Paper to be read :—‘‘ Textile 

Electric Driving," by J. Shaw. 


FRIDAY, DECEMBER 13rn. 
Physical Society. 

7.10 p.m. Third Annual Exhibition of Electrical, Optical, 
and other Physical Apparatus, at the Royal College of 
Science, South Kensington, London. 

Electro Harmonic Society. 

8 p.m. Smoking Concert at King’s 

Restaurant. 
SATURDAY, DECEMBER 14тн. 
Junior Institution of Engineers. 

5 p.m. Visit to the Franco-British Exhibition Buildings, 
the Exhibition extension works of the Central London 
Railway, and the Central London Railway Power-house. 


TUESDAY, DECEMBER 17149. 
Institution of Electrical Engineers: Manchester Students’ 
Section. 
7.50 p.m. Meeting at the Municipal School of Technology, 
Whitworth Street. Paper to be read :—Electricity and 
Matter," by L. H. A. Carr. 
Faraday Society. 

8 p.m. Meeting at Institution of Electrical Engineers, 92 
Victoria Street, London. Papers to be read :—(1) “A 
Physico-chemical Study of the Complex Copper- 
glycocoll Sulphates,” by J. T. Barker. (2) ‘‘ The Cen- 


Hall, Holborn 


tenary of the Discovery of the Alkali 
Humphre Бату the 
Dr. F. Mollwo Perkin. 


WEDNESDAY, DECEMBER 18тн. 
Institution of Electrical Engineers: Students’ Section. * 
7.30 p.m. Meeting at 92 Victoria Street, London. Paper 
to be read :—'' Wattmeters and their Connections,” by 
J. C. Connan. 


THURSDAY, DECEMBER 19тн. 

Institution of Electrical Engineers: Leeds Local Section. 

7.15 p.m. General Meeting at the University. Paper to be 
read :—‘‘ The Commercial Aspects of Electric Power 
Supply,” by W. B. Woodhouse. 

Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at Institution of Civil 
Engineers, 25 Great George Street. Paper to be 
read :—'' Electric Power in Railway Goods Ware- 
houses," by H. Henderson. 


Metals by 
ustrial Developments," by 


CORRESPONDENCE 
BRITISH AND CONTINENTAL LAMP STANDARDS. 
To the Editor of ErkcrBiCAL ENGINEERING. 


SIR,—We think that your comparison of the British and Con. 
tinental standards of carbon filament glow lamps is a very fair 
statement of the bare facts, which have not been proper.y 
appreciated by many of the large buyers of electric lamps, and 
it should be of considerable benefit to British lamp manı- 
facturers generally. There have been many adverse criticisms 
made on the Engineering Standards Committee’s specification 
for carbon filament glow lamps, but as you have so clearly and 
concisely pointed out, it compares very favourably with that ot 
other European countries. 

Yours truly, 
CRYsELCO, LTD., 
H. S. Deacon, Managing Director. 

Kempston Works, BEDFORD, December Tth, 1907. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—À very interesting comparison between British and 
Continental incandescent lamps and their standard rating has 
recently appeared in your columns. The article is, I venture 
to think, more evidence as to the fallacy of ''Free Trade,” but 
apart from that there are matters which need attention. In 
general the ordinary consumer is entirely ignorant as regards 
the lamps he uses, and is consequently dependent on the word of 
the contractor. The contractor offers the consumer lamps at so 
much a dozen, a ''special line’’ specially made for him. and of 
course specially cheap! Sometimes he will admit the possibility 
of their being not quite so good as some other high-priced lamp. 
but adds that they are cheap and that he has never had a 
complaint as to their performance. This sort of thing often 
happens. I do not wish to say every contractor does it, but 
many do for the small increase of profit, regardless of the injury 
to the industry.. Where do the cheap lamps, with the con- 
tractor's name on, come from? 

It would be an interesting experience to follow the path of 
the lamps which do not come up to the makers’ standard ; where 
do these ‘‘fall outs" go to?—not the scrap heap, certainlv— 
that would not be business! Are these the lamps with the con- 
tractor’s name on, and with voltage marked but with no candle- 
power indicated ? 

Why do not the British makers combine to protect themselves 
from the importation of foreign lamps which obviously do not 
come up to the prescribed standard? А very large number of 
workers are employed in the lamp industry, and surely the Board 
of Trade, if approached, would lend a willing ear to their 
grievances, and some means would be found of brinzing before 
the consumer the fact that only lamps bearing certain marxs 
were British and up to standard. Is it because so few lamps 
even by British makers come up to standard that no action is 
taken? 

Yours truly, 
LUMENS. 
LowNpowN, December 10th, 1907. 


[WE have received a number of other letters from 
lamp manufacturers and members of the Incandescent 
Lamp Sub-Committee of the Engineering Standards 
Committee, expressing approval of the article and 
editorial note on this subject in our last issue.—Eb. 


E.E.] 


Owing to pressure on our space we are obliged to hold over 
until our next issue a letter from Messrs. Germann & Hills, 
referring to our comments on their recent article on testing 
insulating materials. 


Deg. 12, 1907. 
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ARC LIGHTING IN THE CITY OF LONDON 


ROM the present appearance of some of the streets 

in the City it is apparent that gas lamps, such as 
were placed experimentally in Queen Victoria Street, 
wil now have to stand a trial by direct comparison 
with arc lighting of the most modern description. The 
action of the Corporation in allowing the gas advocates 
to submit & somewhat extensive demonstration of in- 
candescent lighting (both low and high pressure) re- 
ceived considerable adverse criticism at the time, as 
while they undertook to pay for the cost of erecting 
these lamps they did not apparently make a similar 
arrangement with the City of London Electric Light- 
ing Co., who had pointed out that the arc lamps then 
in use had been provided in &ccordance with the terms 
of a contract entered into about 16 years аро. 1 is 
fortunate, however, that the active representations of 
this company have resulted in a demonstration of arc 
lighting which it is hoped will effectually prove that 
the lighting of main thoroughfares by gas does not com- 
pare favourably, either in cost or effect, with the satis- 
factory results now shown. 

The illumination curves here reproduced were pre- 
pared from actual tests and measurements. The top 
diagram in each case shows the position of the lamps 
in the street, and the observed illuminations at the 
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EXPERIMENTAL LIGHTING IN THE CITY. 


various points marked. From these have been plotted 
the curves showing graphically the distribution of the 
illumination along the lines A, B, and C in the dia- 
grams. The Trotter illumination photometer was 
used and checked by two other similar instruments, 
and everything was verified both before and after the 
tests by the usual photometric standards. 


CANNON STREET. 
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FARRINGDON STREET. 
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Tests or HORIZONTAL ILLUMINATION ON GROUND SUBFACE. 
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The arc lamps in Holborn are placed on ornamental 
brackets attached to the old lamp columns, and will 
be illustrated on a future occasion. The Oliver maga- 
zine lamp is used, with white flame arcs, taking about 
10 amperes, and the height of the arc from the ground 
is 20 ft. 6 in. These lamps are maintained by the 
City of London Electric Lighting Co., Ltd., and in order 
to provide a useful object-lesson, and a direct com- 
parison with the gas lighting of Queen Victoria Street, 
this company obtained the permission of the Corpora- 
tion to submit an example of enclosed arc lighting in 
Farringdon Street at a less cost, and giving more 
illumination than that obtained from the gas lighting. 
and also without the glare of a flame arc. The idea 
was apparently to give the effect of the sun in Holborn, 
and the moon in Farringdon Street. The enclosed arc 
lamps are of the Reason type, taking about 64 amperes, 
and are provided with unusually large ‘* opaque ”’ 
globes; the centre of the arc is 13 ft. 9 in trom the 
ground. Complaints had been made of the glare of the 
flame arc, and the unpleasant effect of the white arc 
when not obscured, and every means appears to have 
been taken to obviate any trouble of this kind. These 
lamps give & measured candle-power of 300 at all 
angles below the lamp level, with a large light flux in 
all directions, thus giving clear illumination without 
harsh shadows, and the comparatively low intrinsic 
brilliancy of these lamps in the line of vision has the 


© % С. BROWN'S SUBMARINE 


decision of Mr. Justice Neville, upholding the Patent 
No. 1434 of 1899; relating to a submarine telegraph relay, 
has been appealed against. Messrs. Muirhead and Co. had 
brought a petition for the revocation of the patent last February, 
and after a hearing occupying several days, the owners of the 
patent, Messrs. Clark, Forde & Taylor, were successful, and 
the patent was declared valid. The specification, together with 
the alleged anticipations and a report of the case at consider- 
able length, appeared in ELECTRICAL ENGINEERING, Vol. I., 
pp. 350, 594, 441, and 481 

The hearing of the appeal came before the Lord Chief Justice, 
Lord Justice "Buckley, and Lord Justice Kennedy on Wednesday 
last week, and continued on Thursday and Friday. Sir Robert 
Finlay, K.C., Mr. Cripps, K.C., Mr. A. J. Walter, K.C., and 
Mr. F. Sinclair (instructed by Mr. Alfred Withers), appeared 
for the appe canini Mr. Bousfield, K.C., and Mr. J. C Graham 
(instructed by Messrs. Trinder, Capro & Co.), were for the 
respondents on the appeal, and Mr. E Russell Clarke (instructed 
by Messrs. Budd, Johnsons & Jecks) appeared for the Com- 
mercial Cable Co. 

The seven claims of the patent are as follows :— 

1. A tongue connected to one end of a relay circuit and 
adapted to be moved by the arrival signalling currents so as to 
make and break circuit between itself and a moving surface in 
the relay circuit for the purpose specified. 

2. A moving surface connected to one end of a relay circuit 
and divided D. insulating partitions into sections for making 
and breaking circuit with a tongue or tongues connected to the 
other end of the relay circuit, for the purpose specified. 

5. A receiving instrument short circuited through a closed 
circuit inductive coil, for the purpose specified. 

4. An inductive coil having a closed magnetic circuit and 
provided with means for the initial excitation of its core sub- 
stantially as and for the purpose specified. 

5. A duplex line in which the sending current enters a closed 
circuit inductive coil in the ''bridge," which coil is adapted 
to short-circuit the receiving instrument and is provided with 
means for adjusting the ''bridge balance” for the purpose 
specified. 

6. A closed circuit inductive coil placed in the fork of the 
"bridge" of a duplex line and in series with the receiving 
instrument, for the purpose specified. 

7. Apparatus constructed, arranged and operating substantially 
as described with reference to any of the examples illustrated 
by the accompanying drawings for the purpose specified. 

Judgment was delivered on Monday morning, when the appeal 
was dismissed with costs. The three judges were unanimous. 

The Lord Chief Justice said the case was one of very con- 
siderable difficulty, and but for the fact that they had the most 
clear and exhaustive arguments from counsel, he certainly 
should have had much more difficulty in arriving at a con- 
clusion. He need hardly say that anyone connected with 
electrical science knew that, particularly in ocean telegraphy, 
there were few, if any, more experienced than Dr. Muirhead. 
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merit of enabling the even distribution of illumination 
to be more appreciated by the eye. 

The experimental lamps in Cannon Street (see 
ELECTRICAL ENGINEERING, October 21st, page 693), are 
suspended over the centre of the roadway at about 28 ft. 
from the ground, and have been erected by the Charing 
Cross, West End and City Electricity Supply Co., 
Ltd. In this case the lamps are of the Oliver and 
Gilbert types, and yellow flame carbons were used at 
the time of the test. This method of central suspen- 
sion is only possible where the width of the street is 
suitable; in spite of obvious advantages, it introduces 
difficulties in trimming and attending to the lamps, 
and it is argued by some critics that this position of 
the lamps is apt to be confusing in times of fog. From 
the tests it is evident, as is also obvious from first 
principles, that the illumination from these lamps 
would have been greater had it been practicable to 
place them closer to the ground. On the other hand, 
although the maximum illumination is less than in 
the case of lighting from lamps on the kerb, the drop 
from maximum to minimum between lamps is not so 
rapid. There is, in fact, little to choose between the 
results in the two cases, and both in Cannon Street 
and Holborn the effect is so pleasing that it is im- 
possible to believe any doubt can now exist as to the 
superiority of modern arc lighting for the illumination 
of such thoroughfares. 


TELEGRAPH RELAY PATENT 


He did not propose to refer at length to the existing state of 
knowledge, and would adopt as the basis of his judgment the 
admirably clear statements which were made by Mr. Justice 
Neville, supplemented by one or two observations of his own. 
It had been argued by Mr. Cripps and Mr. Walter that Mr. 
Justice Neville had attached too much importance to what had 
been called the success of Mr. Brown's. invention. He had 
pue out how no less a sum of money than £7,000 per annum 
ad been paid by competent and experienced people in order to 
use Brown's invention, and it was said by Mr. Cripps, and 
P by Mr. Walter, that success did not depend on 
that which Mr. Brown had found out. It depended, they 
said, upon the beauty of the manufacture of his instruments 
and on his using in those instruments things that were not 
covered by this patent, which were perfectly well known. 
Secondly, it was said Mr. Justice Neville had confused dis- 
covery with invention, and that which Mr. Brown had purported 
to claim as his invention was only the latent property of a 
known and existing machine. But, the Lord Chief Justice con; 
tinued, he had gone through the evidence in detail, and he did 
not find that anyone suggested that the work done by what was 
alleged to be new in those inventions was in fact performed by 
other parts of the machine. He did not find it suggested any- 
where that the payment made by the Cable Companies to 


: Mr. Brown was not for the use of what he would call the 


two important parts of the machine, that was to say that. which 
was the subject of the claim for shunting the receiver by means 
of the оа magnetic circuit, and the curing of what had been 
called the varving zero by having a very sensitive tongue which 
was very obedient to the signals that came, and gave them 
sharpness at the beginning, and brought them to an end with 
accuracy at the close. They were dealing with some of the 
most delicate scientific instruments, in which the difference 
between success and failure was sometimes extremely small. 
He wanted as part of his judgment to refer to Mr. Swinburne’s 
evidence, from which it appeared that Cromwell Fleetwood 
Varley was working on this project, as the specification showed, 
for many years; that Рога Kelvin had been working on it; that 
Delany (a man of brilliant scientific electrical attainments) had 
been working at it, and that Muirhead had been working at it 
himself. 

His Lordship then expressed surprise that Dr. Alexander 
Muirhead, who must have A been in Court, or at any 
rate at the end of a telephone, should not have given evidence 
himself, for such evidence would have been worth a great deal 
more than the criticism (which, nevertheless, he valued greatly) 
of those other experts who had criticised Mr. Brown's patent. 

His Lordship then went extensively through the alleged prior 
anticipations, and said he was already of opinion that what Mr. 
Brown had done was invention, and that he was clearly entitled 
to a patent for it. He therefore thought the petition ought to 
be dismissed and also the appeal. 

Lord Justice Buckley and Lord Justice Kennedy agreed, and 
the appeal was dismissed with costs. 
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Piste ca OF. ELECTRIC TRAMWAY UNDERTAKINGS 


‘HE: nature of the ‘problems sieh have to be - 


considered in the scheming of the organisation 
of electric tramway undertakings, varies & ‘good deal 
with the magnitude of the undertaking, and questions 
arise in the case of systems of large size which are 
not present in smaller undertakings. It has occurred 
to us that a review of the various aspects of the ques- 
tion would be of considerable service both to electrical 
engineers and managers, and the following article is 
based on an interview which Mr. A. L. C. Fell, Chief 
Othcer of the London County Council 
kindly granted to our representative 

It may be said, speaking generally, that the smaller 
the undertaking, & larger proportion of the probleins 
to be faced are of an engineering nature and a smaller 
proportion of a trathe nature than in the ease of a 
larger system, and the greater is the necessity for the 
absolute head of the concern to be himself an electrical 
engineer. The scope in a small undertaking for de- 
velopment of traffic is less, and the energies of a larger 
proportion of the total staff can be concentrated upon 
such questions as effecting refinements in engineering 
economies and studying the reduction of working ex- 
penses. In a large undertaking, of course, the probleme 
involving engineering detail are quite as vital, or per- 
haps even more so, but the trathe details requiring 
attention have increased in quantity more than pro- 
portionately, so that the subdivision of the different 
duties of the staff is somewhat altered. 

For а further consideration of this aspect of the ques- 
tion, it will be convenient to divide electric tramway 
undertakings roughly into three groups. First, those 
of a small size, fed from a local combined lighting and 
traction station; second, those of medium size, taking 


current from a large municipal power station or in- 


bulk from a power company ; and third, those of a large 
size supplied from one or more power stations of their 
own, and entirely independent of any lighting scherne. 

In the first case, the electrical engineer who has 
charge of the generating station may be himself also 
the tramway manager, with the assistance, perhaps, 
of a traffic superintendent under him and- directly re- 
sponsible to him. This arrangement will ensure the 
problems being treated, in accordance with what has 
been said above, from an engineering point of view, 
and may be held to give the best results in cases 
where the seheme is not tco large for the engineer him- 
self to keep personally in touch with practically all the 
details. 

In undertakings falling under the second heading, 
the power- -station engineer will be fully occupied with 
his own work, and quite unable to take part in the 
responsibilities of the tramways, so an entirely separate 
tramway manager is essential, and, indeed, the whole 
tramway business will be better run as a separate de- 
partment. whether the finaneial eontrol is in the same 
hands or not. The tramway manager in this case 
should, however, have & certain amount of electrical 
training, but mav have a separate assistant electrical 
engineer under him, to whom the supervision of the 
electrical details more particularly falls. This assistant 
electrical engineer should, however, be responsible 
solely to the tramways manager, and not in any way 
to the chief engineer of the pewer station. In other 
words there will be enough in the lighting and power 
department to oceupy the energies of the electrical 
engineer, so that an electrical engineer will also be 
required in connection with the tramways. 

The exact point of demarkation in the spheres of the 
supply and traction authorities in schemes of about 
the size we are eonsilering is debatable. In some 


czases the supply authority is responsible for everything 


QS 


Tramways, 


up to е UN {еер pillar, inaluding ite бойо] of 
the sub-stations, if there are any. From the tramway 
point of view, however, it is much more satisfactory 
for the control of the sub-stations to be in the same 
hands as the tramways. 

One or two examples taken from the practice of the 
London County Council tramways will serve to illus- 
trate this point, although this case, of ccurse, is not 
quite the same as if power were obtained from an 
entirely independent source. Asg the sub-stations are 
fairly widely distributed throughout the area served, it 
is possible for the sub-station men to attend to taults - 
on the line within their own section, withcut unneces- 
sary duplication of staffs. Again, it is possible for the 
charge engineer at the sub-stations to detect a faulty. 
car by watching the ammetcr, and to see it pass from 
section to section. Не can, therefore, by pulling out a 
circult-breaker, stop the faulty car just as it has eu: 
tered a section in order to identify it. This can in 
some cases be done near the sub-station itself, where 
it can be attended to at once, or at a traffic centre to 
which a telephone message can be sent, giving the 
information that the last car to enter the section is 
defective. This is actually done without entailing more 
than momentary stoppage of the trathe on the section. 

The case of a tramway receiving current in bulk frorn 
а power company is somewhat similar, and is there- 
fore included in the same class, although, of course, 
there is no question as to the independence of the two 
electrical staffs. 

In the third class, which embraces the largest tram- - 
way concerns with their own power stations, the case 
is somewhat different. A fully qualified electrical 
engineer is, of course, required, but here, again, in 
order to avoid duality of control, he should be respon- 
sible to the tramways manager, who should himse!f{ 
have a good sound knowledge of electrical work. 

An example of a tramway undertaking falling under 
this group is furnished by the system of the London 
County Council. In an undertaking of this size it is, 
of course, possible to employ experts in every branch 
in а way impracticable in a smaller undertaking. To 
take two examples, the electrical engineer is respon- 
sible for all matters connected with the power stations, 
sub-stations, cable system, and electrical equipment 
of the track, while all matters connected with the cars, 
including the electrical equipment, maintenance of car 
bodies, &c., and even advertisements on ears, are under 
control of the Rolling Stoek Superintendent, who is a 
skilled engineer with electrical training. No line is 
drawn either in the power-house or in the car-sheds be- 
tween the mechanical and electrical duties, as is (спе 
in some undertakings. It is considered that an un- 
divided responsibility in these respects is conducive 
to best results, and it is realised that a well-trained 
man can be at the same time a good mechanical and 
a good electrical engineer. 

The general principle underlying ie organisation Is 
thus the splitting up of the whole un: dertaking into a 
certain number of sections. and under the immediate 
control of a highly-trained head, and all more or less 
independent of each other, but directly responsible to 
the chief officer, who is enabled, through them. to 
keep fully in touch with details in all branches. 
Amongst these departmental heads are the electrical 
engineer, the traffic manager, the rolling-stock super- 


intendent, the permanent-way engineer, the claims 
superintendent, the accountant, the advertising as- 
sistant, and the chief officer’s general assistant. It 


should be pointed out that, although these depart- 
mental heads are mutually independent, they are re- 
sponsible, in a certain particular order, to the chief 
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officer, and in his absence take entire charge of the 
whole svstem in that order. Thus, if the chief officer 
is awav, the electrical engineer takes his place, and 
if both are away, the traffic manager assumes the 
whole responsibility, and so on These different sec- 
tions are kept in close touch with one another by a 
system of periodical conferences at which every de- 
partment is represented. Projected new work, for 
example, is thoroughly discussed, and can be con- 
sidered from every point of view to secure the most 
all-round suitability. 

In a large undertaking there is often some difficulty 
in keeping the central office in touch with the happen- 
ings all over the system, and it frequently happens, 
unless a special intelligence organisation is provided, 
that the first intimation of an accident or some similar 
occurrence reaches headquarters in the first instance in 
а more or less correct form by the newspapers. To 
obviate this state of affairs, a private telephone system 
is provided, with central exchanges at Camberwell, 
and at the head office, by means of which the 
chief office is informed of any accident or irregularity 
with as little delay as possible. Telephones for this 
purpose are provided at every feeder-pillar. The mes- 
sage is telephoned direct to the head office and taken 
down in writing, and a confirmation copy written out 
by the sender of the message, is forwarded immediately 
by car or messenger. In case of serious accidents, 
further copies of the message are sent to the Chair- 
man of the Highways Committee, and to the Chair- 
man of the Council itself. 

The arrangements for dealing with breakdowns are 
very complete. Petrol-driven breakdown lorries аге 
always kept ready for use, fully equipped with tools 
and appliances. The crews who accompany the lor- 
ries are picked men, and include experts in track re- 
pairs, car handling, and electrical equipment. Com- 
plete crews are always on duty, and an arrangement 
of shifts is adopted. The breakdown depots are at 
present at Camberwell and at Shoreditch. 


GLACE BAY WIRELESS TELEGRAPHY STATION 


ERY few particulars have been published with regard to 

either of the two new Marconi stations now in more or 
less regular use for transatlantic communication, but a few 
notes on the Glace Bay station are given in a recent issue of 
the Electrical World, New York. Close to the towers support- 
ing the aerial are two buildings of some size, said to contain 
the condensers, and a small building, within which are the 
operating rooms proper. The power-house is a short distance 
away. 

The four main towers are of lattice construction, and are 
215 ft. high, with small poles on the top of them about 50 ft. 
in height, giving a total height of about 265 ft. The aerial 
wires are about 50 in number, and are run from the top of 
the poles before mentioned, practically horizontally for several 
hundred feet in a westerly direction, dropping at the easterly 
end from the towers to the operating room, advantage thus 
being taken of Mr. Marconis directive system. 

At the time of the, erection of the station, it was expected 
that a large radial aerial would be emploved, and for this 
reason the towers were surrounded by circles of 8 and 16 
masts, each 175 ft. high, but this arrangement has been dis- 
carded for the present directive one, so that actually four 
towers and four masts only are now emploved. Indeed, the 
necessity for heavilv constructed wooden towers no longer 
exists. At the Clifden station in Ireland they are done away 
with. and six poles only are used for the support of the aerials. 

Employed at the Glace Bay station are the manager, Mr. R. N. 
Vyvyan. four assistant electricians, four telegraph operators, 
two enrineers, two firemen. two carpenters, two machinists, and 
two riggers, so that altovether. with the families of all these 
people, there is quite a little colony on the cliffs. 

As the source of prime power, the plant has а 500-h.p. 
Browett condensing steam engine, driving by direct couple a 
390-kw., 3-phase alternator, generating at 2,000 volts, although 
so far only 70 kilowatts is utilised for the transmission of 
messages, 


CATALOGUES AND PAMPHLETS RECEIVED 


CHLORIDE BATTERY PLATES.—The Chloride Electrical 
Storage Co., Ltd., have issued a circular letter, calling attention 
to a new complete range ot plates which they have standardised, 
and are particularly suitable for adding to existing batteries 
to increase their capacity. We understand that in all cases these 
plates will be arranged for suspension from the edges of the 
boxes, and the size of the plates has been so designed as to 
allow ample space underneath them, in whatever size of existing 
box they are to be contained. In all the types the active 
material of the positives is so arranged as to allow the ele: trc- 
lyte to circulate :ight through the plate from one side to the 
other. The negatives will be of the box type, the fran.e beinz 
made in two halves, rveted together after the insertion of the 
active material, the outside of the plate being covered with a 
finely perforated sheet of lead, which prevents the active 
АТИ from falling out. With this method of construction it 
is claimed that the capacity of the plate can be maintained 
practically constant over a period of years. АП types are fitted 
with wood separators, forming a continuous diaphragm between 
plates of opposite polarity, and entirely preventing any internal 
contacts. These separators also tend in a peculiar way to main- 
tain the capacity of the cells in a manner which is not possible 
with the older forms of separation. 

FIBRE CONDUITS.—A booklet from the American Conduit 
Co. describes the main features of the company's bitumenised 
fibre conduits for underground construction, and the condition 
for which it is suitable. Full details of the best methods ot 
laying are given, with illustrations of installations in progress. 
еш with some useful curves of costs of material used in 
aying. 

MAGNETO IGNITION APPARATUS AND MOTOR-CAR 
ACCESSORIES.—A pamphlet from the General Electric Co. 
describes the Coates' patent magneto ignition apparatus, the 
apparatus for which is manufactured by the company at their 
Manchester works. This system is of the ‘‘high-tension " type. 
but the coil and condenser are entirely separate. Indeed. the 
magneto can be used to supplant the batterv in any existing 
coil system, provided that the coil is of good quality. Again. 
with the special coil made for the Coates’ svstem. the battery 
may be retained for starting and as a stand-by. The macneto 
generator is very compact and runs on ball .bearings, and may 
be driven by belt, chain, or gear, as the timing contacts are 
not mounted on the magneto itself. Other accessories mentioned 
are the "Geeko'' sparking plug, which appears to be wel 
designed, ignition accumulators, coils, distributers, pocket 
ammeters and voltmeters, and charging apparatus. The рат: 
phlet concludes with a somewhat rambling non-technical article 
on motor-cars in general. 

SWITCH GEAR.—We have received from Messrs. A. Revrolle 
& Co., Limited, electrical engineers, of Hebburn-on-Tyne. their 
new and complete catalogue of electrical accessories, which com. 
prise almost all kinds of switch gear, transformers. motor 
starters, fuses, &e. There are several novel departures from 
the usual features in this firm's manufactures. Their teataliv 
enclosed motor starters, which are waterproof and dustpronf. 
will appeal to persons who are desirous of an efficient starte 
for motors on cranes and other outdoor appliances. Owing to 
the new form of resistance used in these starters. which 
acts as an electric valve, the resistance graduallv decreases 
until it allows only just so much current to pass through as is 
required for starting the motor. This firm also have manv 
interesting types of fuses, tubular and open types. and their 
switch type of fuse is completely enclosed in an iron box, which 
has a fireproof lining, the lid of the box holding the fuse con. 
tacts and fuses, which renders the replacing of the fuses 
extremely simple. 


B.T.H. Alternating Current Meter-—The Board ot Trade has 
a^n»roved of the British Thomson-Houston Co.’s alternating cur- 
rent meter, tvpe A.C.T. 

The Mussoorie Water Power Plant.— On page 780 of our issue 
for November 14th, we notified the laying of the foundation 
stone of the power-house in connection with the Mussoorie watr 
power scheme. A stream known as the Bhatta 15 being Фати! 
and a duplicate pipe-line, 4,500 ft. long. runs down the hill to the 
power-house, supplying water to three 300 h.p. pelton whee: 
under 990 ít. head. The pipe-line and pelton wheels were sup 
plied by Messrs. James Gordon, of London, as sub-contractors t» 
Bruce, Peebles & Co., Ltd. Each Pelton wheel is direct. coupled 
to a Peebles 150 kw. hich-tension alternator, the combination 
running at 500 r.p.m. Current is to be transmitted at 6.600 vo.ts 
by two overhead transmission lines, one running to the pumnirz 
station direct. and the other to the town of Mussoorie. and then 
оп to the pumping station, thus providing a loop system. The 
pumping station is being equipped with two 150 h.p. high" 
pumps. each driven by a Peebles induction motor, either un: 
being sufficient for the work, the second being a stand-by. Tre 
remainder of the load which the station can carry will be 
furnished by public and private lighting and motor applications 
The public lighting, by means of arc lamps in the main streets 
and incandescent elsewhere, is already arranged, and there is 1^ 
doubt that the remainder of the available power will eariy te 
taken up for private use. 
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ASSESSMENT OF ELECTRICITY AND TRAMWAY UNDERTAKINGS 
By J. F. C. Snell, M.Inst.C.E. 


HIS is a subject which is the cause of frequent 
dispute all over the country. The assessment 
of both electricity undertakings and tramway under- 


takings is very irregular, and gives rise to many 
anomalies. It is a matter to which the average pro- 


fessional man expresses indifference, and of which he 
has generally but little knowledge. The present law 
of assessment began a long while ago with an Eliza- 
bethan Act, and at a time when the country was in 
a very different condition to its present state, and 
the fundamental idea was that every inhabitant of a 
parish should contribute his just share to the relief of 
the poor. Since that age, many changes have been 
made, especially in such matters as exemptions from 
rating of personal property, household furniture, 
stocks in trade, &c. The main principle of the original 
Act, however, remains. The poor rate is a personal 
tax in respect of beneficial occupation of land, i.e., the 
land must be capable of yielding a profit after deduc- 
tions have been made for repairs, insurance, and other 
expenses which may be necessary to maintain the 
property erected on the land in such a state as to 
command a rent. 

At one time property for public purposes was 
exempted from rating. but that is not now the case. 
It must be understood that the poor rate is levied on 
the person or persons in the exclusive occupation of 
the property and not upon the property itself. It has 
first to be shown that some one has such an exclusive 
occupation. As the actual occupation of land is neces- 
sary to enable a rate to be levied, it follows that an 
‘‘ easement '' is not rateable. The mains of gas and 
water Companies and the lines of tramway undertak- 
ings, however. are not merely easements, but repre- 
sent an occupation of land in such & manner as to 
create liability to an assessment. In a decision in 
the Pimlico & Greenwich Tramway Company v. 
Greenwich Overseers, Lord Justice Blackburn said: 
‘* I do not agree in limiting the term ‘land’ to what 
js. in the popular sense, the earthy part. I think if 
they are occupiers of land in the sense that thev are 
in the exclusive occupation of any portion of it, 
whether above or below, they are liable to be rated.” 
This determined the liability of tramways to be rated, 
since tramway undertakers have, by the Act of 1870 
or the Light Railways Act, an exclusive use of their 
own rails which they lay down, and which continue 
to remain their property. 

The modern system of assessment began in 1836. 
and at that time was really a poor rate. Now it is 
only so nominally, for the money raised is applied 
not onlv to relief of the poor but to cleansing 
and other sanitary costs by health committees and by 
the watch committees for police purposes, and so 
forth. A Rating Act was applied to the London area 
in 1869. in which the annual value of an hereditament 
was defined as that rent which a tenant might reason- 
ablv be expected to pax if he undertook to pav all 
the usual tenant's rates and taxes, while the landlord 
on his part undertook to рау such repairs and insur- 
ance and other expenses which might be necessary to 
maintain the property in such a condition as would 
command the rent agreed to be paid bx the tenant. 
It is upon the question of annual value or rental of 
such properties as electricity undertakings and tram- 
ways that so many disputes arise. The assessment is 
not made so much on what the landlord can afford to 
take ns on what a tenant can afford to give. and pos- 
siblv may not bear any just proportion to the money 
expended. 


Thus, apart from the fact that an extrava-- 


gant capital expenditure on ornate and unnecessary 
buildings in the case of electrical stations and sub- 
stations or tram-sheds, or in the too lavish improve- 
ment of streets through which & tramway is to run, 
constitute a deadweight on an undertaking until the 
capital loan is redeemed, it may have an additional 
effect on the annual expenditure, unless & careful as- 
sessment be made, by the owner having to pay rates 
proportioned to the first cost rather than to the earn- 
ing power of the works. 

In the case of electricity works it is necessary and 
prudent to construct a station often much in advance 
of the immediate requirements of the time. That is 
to say, a larger area of land, larger buildings, and in- 
creased sections of mains are provided beyond those 
required to deal with the load at that time. It is 
true economy to do this reasonably. It will generally 
be found that the first few years show a loss on each 
year's working, but & decreasing loss, thus showing 
the undertaking to be growing and developing. How. 
then, is such a property to be rated? On the one 
hand, it may be said that it is unremunerative, and 
ought not to pay rates at all while it remains so; on 
the other hand, if it were to be assessed on its struc- 
tural cost it would be an injustice, because the assess- 
ment would be too great, and press unduly on a 
struggling business. ' 

This question at once brings up alternative methods 
of assessment, which are based :—(a) on the struc- 
tural value or contractor’s theory of rent; (b) on the 
principle of the '' hypothetical tenant.” 

If such a concern is built bv a corporation and 
leased to & company there are really two distinct in- 
terests to be considered, namely, that of the landlord 
and that of the tenant. It would be difficult during 
the earlv years of an undertaking to obtain a tenant 
who could make the concern pay, and it would be 
clearly unfair to assess the undertaking by a per- 
centage of the structural value for the reason that in 
such a case the prospective profits of the undertaking 
—which, as a fact, might never be made—would then 
be rated. On the other hand, the land is distinctly 
* improved ’’ by the electricity buildings and plant. 
and it is clear that a benefit is obtained from the occu- 
pation of the land, which means that it ought to be 
rated. It is fair, therefore, that during the early years 


-of such an undertaking the rating authorities should 


deal with the undertaking on generous lines. because, 
as the business progresses and improves, the assess- 
ment will then vary somewhat directly with the under- 
taking’s prosperity. Whatever assessment is paid 
during these non-profit earning years. together with 
such items as repayment of capital up to the time 
that the net profit-making stage is reached, is really 
а charge upon capital, and goes to form goodwill. 

The Court has ruled that the portion of the works 
not used is not to be valued. The judgment is one 
by the Master of the Rolls: and in the particular ap- 
plieation to electricity undertakings it cannot be said 
that апу one part of anv undertaking is not used. 
although the land, buildings, &c.. are much in excess 
of the immediate requirements. The Judge states that 
all the works of the undertaking are to be taken into 
account, and not such works onlv as are necessarv for 
the then supply, but that as the works in use are in 
exeess of the present requirements, 8 tenant ought 
nof. in justice. to be asked to рау the same rent as 
tf all the works are earning a profit: and he ruled that 
a smaller percentage was to be charged, thus making 
allowance for the excess plant. 
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The proper method now is to adopt that of the 
"hypothetical tenant.’’ This imaginary personage is 
not specially referred to in the Statutes, and is only 
inferred. An actual occupier has been decided by the 
Court of Appeal to be considered as an hypothetical 
competitor. An assessment is based upon the rent 
which might reasonably be expected to be paid for 
any concern as the result of a competition between an 
occupier and some other hypothetical tenant. All this 
means that a fair way to rate a going concern, such 
as an electricitv undertaking, is to take the gross 
revenue for any particular year and deduct from that 
the usual working expenses, such as coal and wages, 
&c. So far the matter is perfectly easy. This gives a 
figure from which certain further deductions have to 
be made. These are divided into:—(1) tenant’s al- 
lowances; (2) statutable deductions properly payable 
by the landlord. It is here where the difficulties 
usually arise. There is no definite settlement as to 
what constitute tenant’s allowances, but they usually 
include stock-in-trade, such as coal, stores: certain 
plant and tools properly belonging to the tenant for 
the carrying-on of his business, working capital, and 
so forth, upon which a percentage is allowed. All 
these, of course, require a special knowledge and much 
argument in order to convince an assessment com- 
mittee. 

The statutable deductions are less difficult, includ- 
ing as they do the cost of repairs actually charged in 
the books of the undertaking for the year in question, 
and insurance, and also an allowance for depreciation 
of plant, buildings, &c. It is this latter question 
which again gives rise to much argument. The author 
has found it wise to adopt, and with success in certain 
cases, the lives of plant which he suggested in a Paper 
read before the Incorporated Municipal Electrical Asso- 
ciation in 1905; they are given in Table I. 


Table I. 
Estimated Life of Plant for Electricity Undertakings. 
Years 
Land .. a к - T T .. 100 
Buildings ея wee T des кө ux 60 
Boilers al Vds x T "T - 20 
Engines if S es € zal 25 
Electrical generators es Bat E i. 25 
Accumulators SM en ее ГА aie 10 
Static transformers 20 
Rotary converters, switches, and instruments ... 20-25 
Mains— 
Ducts .. T TT Ms " ve 60 
Solid mains  ... T n "m us 25 
Cables... fax ds "m е 2 15 
Meters ЕР TS oe T e ao 15 
Arc lamps  ... ей bof b "T veh 15 


If the undertaking is an uncertain one, that is, 
variable or progressive in its revenue and expenses, 
it is usual to take a mean of three years, as is done 
with Income Tax. 

To show what difference there is in the assessment 
of different undertakings, let us take a few of the 
Metropolitan undertakings first. For a rough com- 
parison, the percentage of the rates and taxes to capi- 
tal expenditure is given. "This is not a correct method, 
but affords a rough idea of the relative values : — 


Per Cent. 
Westminster Electric Supply (шон px uf 
Metropolitan Electric Supply Co. Үз .. 0°85 
South London Electric Supply Co. ... e. (035 
St. Pancras Porough Council... m ux ^9 
Han mersmith Borough Council besa .. 0°58 
Hampstead Borough Council — ... EN .. 118 
Shoreditch Borough Council 0°39 


There is, therefore, a very great variation between 
the assessment of the above undertakings, even after 
making allowances for the differences in amounts of 
rates per £ in the different localities. 
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Turn next to some of the provincial undertakings : — 


Per Cent. 
Sunderland _... . 0°88 
South Shields 0°57 
Aberdeen 1:99 
Belfast . 032 
Croydon 0°83 
Portsmouth 0°48 
Edinburgh . 103 
Dundee 1°65 
Leeds .. 0°35 


These will surely suffita as examples to show the 
extreme variability of the rating of electrical under- 
takings up and down the country: and while such 
concerns ought, of course, to pay their just contribu- 
tion to the parochial rates, it is surely most unfair 
that such anomalies as the above cases should exist, 
for it will be found in many cases that undertakings 
are assessed at an abnormally high figure, and in 
others that they are abnormally low. There is, there- 
fore, room for great improvement. 

Let us now turn to tramways: Here again, the 
same method as that set out for electricity undertak- 
ings will be found to be fair, namely, to take the 
gross revenue and to deduct therefrom the general 
working expenses, and to reduce that amount by 
tenant's allowances and by the usual statutable deduc- 
tions. Again, the former part is easy as the figures 
are directly obtainable from the accounts. It is in 
the question of tenant’s allowances for goods and 
chattels, &c., and in the lives of the various parts of 
the plant from which to arrive at the correct amounts 
for statutable deductions, and the proportionate assess- 
ment within several parishes that differences of 
opinion arise, 

The writer has adopted the following lives for the 
various parts of a tramway undertaking, which have 
been successfully maintained before Assessment Com- 
mittees and Income Tax Commissioners. The main 
items of a tramway system are given in Table II. 


Table No. II. 


Estimated Life of Plant for Tramway Undertakings. 
Years. 
Rails. fish plates, sole en tie CURE and bolts ... 12 


Points and crossings 6 
Excavating and concrete,  &c. 30 
Wood pavement, average ... 1 
Granite pavement, average 16 
Bonds ... : " 12 
Poles and brackets 2 20 
Trolley wire, guard wire, ‘and fittings .. 8 
Frogs, switches, and crossings ... 5 
Cables laid “solid ” 25 
Cables drawn into conduits, &c. 15 

Jonduits, casings, and boxes 60 
Section boxes В wx Г) 
Land, &c.. for street improvement and sheds ... 100 

^uildines for street improvement and sheds . 60 
Car bodies A ae m 15 
Trucks 70 
Motors and electrical equipment 20 
Purchase of undertaking and cost of Act, &c. 30 
Tools and machinery " " T 10 


Tramway systems, however, frequently run into 
outlying districts, and through many parishes. In 


such cases an allocation of the total assessment must 
be made in just proportion to each parish. It has 
been decided by the Court that the proper method is 
first to ascertain the whole rateable value as in the 
manner above described, and then to apportion it to 
the several parishes—that is, to determine. as the 
judgment states, ‘‘ what amount a tenant of the whole 
hereditaments would give upon a fair division of the 
entire rent for so much of the rateable property as is 
situate in the particular parish.’’ Now, as a rule, 
tramway managers keep a record of the tickets sold, 
&e., on separate routes, and an analvsis of these is 
invariably kept. Thus, when a service route is en- 
tirely within one parish, the proportion of the whole 
assessment is easily ascertainable. But there are com- 
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plications to be considered in other cases, for instance, 
а service route шау run through two or three parishes, 
.and it is practically impossible to ascertain how much 
of the total receipts on that route have been earned 
in each separate parish. It has thus been ruled that 
the fairest way is to divide such total receipts by the 
lineal mileages of the track in each respective parish. 

A further complexity arises, however, in that there 
are almost invariably several routes which run over a 
common line for a part of their distance, and then 
branch away to their respective termini. ln such 
cases it is ruled that the earnings shall be distri- 
buted ‘‘ not in the proportion that the lineal track 
mileage in the parish bears to the whole system, but 
in proportion to the mileage on each distinct route, 
measured separately from end to end.” Objections 
to this method have been raised because it may be 
said that the populations of the several parishes may 
vary a great deal, and that an allocation on the above 
methods is unjustly low to the more populous, and 
unjustly high to the less populous district. Inas- 
mucn as statistics cannot be more accurately ascer- 
tained. these objections have been overruled. 

A difficulty then arises as to the apportionment of 
expenses: especially as the service on one route may be 
much heavier than on another, thus involving & higher 
load factor on the one with consequent lower propor- 
tionate expenses but greater wear and tear, involving 
heavier repairs and quicker depreciation. Therefore, it is 
customary to sub-divide expenses according to the 


cur mileage run in each parish, and this coincides with 
common sense and is certainly just. 

Of course, much argument can be used as to the 
proper amount of tenant's allowances, as, for instance, 
whether the usual percentage for risks and casualties 
is enough to cover compensation for accidents of 
various kinds. Or, again, the claims for depreciation 
vary greatly, as opinions may differ from the writer's 
scale of lives given above. 

To show the variations that now obtain in the as- 
sessments of different undertakings, the following list, 
giving the rates as percentage of the capital expendi- 
ture, is appended :— 


| Per Cent 
Belfast Corporation Tramways us к .. O11 
Dublin United Tramways Co. us а .. 104 
Ilford Corporation Tramways .. т T T 
Kidderminster & Stourport Electric Tramway Co. 0°34 
Liverpool Corporation ‘Tramways 1:28 
Manchester Corporation Tramways ... ha .. 190 
Newcastle Corporation Tramways... us .. 0°62 
Portsmouth Corporation Tramways ... 0°76 
South Shields Corporation Tramways 0°57 
Sunderland Corporation Tramways ... 1:035 


Here, again, the comparison is only of a rough 
nature, because the percentage of the assessment to 
the capital expended on the undertaking is taken as 
the basis. As was said above, this is only a rough 
guide, but shows the very wide limits between the 
assessments in different localities. The same remarks 
apply (for both classes of undertaking) to the Income 
Tax assessment. 


RECENT DEVELOPMENTS OF POWER AND LIGHTING SUPPLY IN 
WEST HAM 


HE development of supply for power purposes at 

West Ham has probably been more rapid than in 
the case of any other corporation electricity undertaking 
in the country or, indeed, we might almost say of any 
power company with statutory powers. Certain dis- 
tricts within the area of supply are particularly im- 
portant and rapidly spreading industrial centres, and 
form an almost ideal field of action for a supply under- 
taking. It is not the place here to diseuss the causes 
that may have led to the establishment of so many 
factories just outside the area of the jurisdiction of 
the London County Council, nor to discuss generally 
the pros and cons of municipal supply as against such 
business being carried out by private enterprise, but in 
view of the rapid increase in the application of electricity 
to power purposes due to the activity of the Corporation 
Electricity Supply Department, it may be interesting 
to consider some of the conditions under which this 
development has taken place. 

The most valuable district in the area of supply is 
that of Silvertown, where not only are there a number 
of existing works which have been or are being changed 
over to electric driving, but several large new electrically 
driven factories are being now erected. One of the 
largest of these is the flour mill of the Co-operative 
Wholesale Society for the supply of current to which, 
amounting to some five million units per annum, a 
contract has been arranged during the last fortnight. 
This is a case of a factory being changed over to electric 
driving, and the work is being carried out by the 
General Electric Co. We understand that in view of 
the magnitude of the load and the excellent load factor 
(85 per cent.), the price agreed upon is exceptionally 
low. The total horse power of the motors installed, 
which are 62 in number, is about 1000 h.p., all of the 
2-phase induction type. In common with practically 
all the power installations on the West Ham svstem. 
only squirrel cage motors are employed, and up to 40 
h.p. these are switched straight on the mains without 


any starters. A complete duplicated system of power 
mains, at 6000 volts, has been laid throughout the 
Silvertown district. Басһ consumer has a transformer 
sub-station on his own premises provided with switches 
for changing over to one or other of two systems of 
feeders, and the whole of this transforming gear is the 
property of and is maintained by the Corporation. It 
will be remembered that the Co-operative Wholesale 
Society has already an electrically driven flour mill in 
the north, at Dunstan-on-Tyne, the equipment of 
which was described in ELECTRICAL ENGINEERING, Vol. 
I., p. 42. The same company are also building a soap 
factory at Silvertown, which will be entirely electrically 
driven. Their ‘‘ products’’ factory had formerly its 
own continuous current generating plant, but the use 
of this is being discontinued in favour of two-phase 
motor drive. The last two factories are comparatively 
small in size, and bring the total amount for which 
the company has contracted for, up to about five and 
a half million units per annum. 

Another works taking a two-phase supply is that of 
Messrs. T. W. Ward, Ltd.. Engineers, where a load 
of about 250 kw. is required. These works have been 
running electrically for about a year. The nature of 
the work, however, is not such as to give a load 
factor much higher than 30 per cent. In the case of 
the works of Messrs. Henry Tate & Sons, the firm have 
their own three-phase power station, to which an 
auxiliary supply is given up to 500 kw., and which can 
run in parallel with the Corporation supply. For this 
purpose a set of ''Scott'' connected two to three- 
phase transformers is installed. 

The works of the Anglo-Continental Guano Co. have 
a motor load of some 500 kw. at about 80 per cent. load 
factor. In this case three-phase motors are employed 
and the transformers are arranged with the Scott 
connection. The firm have their own three-phase 
generating plant. but gradually the whole of the load 
is being transferred to the corporation supply, so that 
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ultimately their own plant will be entirely shut 
down. At the soap works of Messrs. J. Knight, Ltd., 
a 200-kw. day and night load at about 80 per cent. load 
factor is taken, and a further ordinary factory load 
of about 150 kw. This latter is converted to con- 
tinuous current from the 6000 volt 50-cycle supply 
by rotary converters and transformers on the premises. 
It may be remarked that in this and similar cases 
where running converting plant is installed on con- 
sumers' premises an extra rent is charged for this plant 
in addition to the price for current, although this is not 
the case where only stationary transformers are em- 
ploved in the consumer's sub-station. 

These typical examples by no means exhaust the 
list of large consumers in the district. There are 
several other large factories already taking power which, 
added to that contracted for but not yet running, bring 
up the total power consumption of the district to 
something like ten million units per annum, almost all 
of which represent the developments of the last eight 
months. A number more are making arrangements for 
supply, among them being four cases where the demand 
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wil be over 250 kw. A large load is growing up in 
electrolytic work, the current displacing steam pro- 
cesses. 

Another application to which it is anticipated that 
electricity may be put somewhat extensively in the 
district is for heating purposes in factories. We do 
not refer so much for the heating of the atmosphere of 
rooms as buildings as for such purposes as the heating 
of vessels in chemical works, heating of rolls in various 
classes of machinery, and other similar cases where 
heat has to be applied locally. For this kind of work 
the ease with which heat can be applied electrically 
exactly where it is wanted. and there only, with very 
small loss, gives great advantages over steam heating. 
There is every likelihood that as most of the work entails 
a steady 24 hour load, the price could be in the neigh- 
bcurhood of 4d. per unit, at which figure it is probable 
that, considering the wastefulness of steam heating, in- 
creased economy could be obtained. We understand 
that several chemical manufacturers in the neighbour- 
hood have expressed their willingness to co-operate with 
the Corporation Electricity Department iri experiment- 
ing in this direction, but it is to be regretted that the 
same degree of enthusiasm is not shown by the manu- 
facturers of electrical heating apparatus, who are slow 
to realise the opening which is presenting itself in this 
direction. 

Turning now to the Stratford district. we do not 
find quite such a rich field for power supply, nor are 
the factor!'»s of such large size as at Silvertown, but the 
variety of industrial concerns which have adopted elec- 
trical methods is very striking. as will be seen from a 
few of the examples mentioned below. Messrs. S. H. 
Johnson's works have been converted from steam te 


upon the mains without starters. 


electric driving, and an installation representing about 
105 kw. has been put in. Messrs. George Rice & Co., 
furriers and skin curers, have a 120 kw. installation. 
Where electric motors have displaced steam and gas. 
Messrs. Slater and Palmer’s printing ink factory has 
been recently changed over, and employs motors 
aggregating about 250 h.p., and in another factory of 
the same nature, that of Messrs. Weinschenk & Co., 
a 75 h.p. motor replaces two gas engines. The Zeta 
Wood Flooring Co. at present takes some 50 kw., and 
have extensions in hand which will soon double this 
figure. These are all examples of recent new connec- 
tions to the Corporation mains. There are, of course, 
a number of older power consumers, who are constantly 
putting down additional motors. a notable example of 
whom is the Dexine Packing Co. In Stratford the 
power load is for the most part taken, as in the 
Silvertown district, from separate two-phase power, 
mains, and practically everywhere two-phase induction 
motors are employed, which, as already mentioned, are 
all of the squirrel-cage type, as no variable speed 
machines are used up to 40 h.p. they are put direct 
The use of motors 
of excessively high speed is avoided, and no motors 
of over 4 b.h.p. run at more than 950 r.p.m. Where 
the speed allows the motors are directly coupled to their 
work, but otherwise belt or gear driving is employed. 

The Corporation make a great feature of motor 
hiring, and in practically all cases where new motors 
are put down in works, this arrangement is taken 
advantage of, even in the very largest works.  Main- 
tenance is. of course, included in the rental charged. 
We are informed that as many as 90 per cent. of the 
motors running on the mains are in this way the 
property of the Corporation, and forms a remunerative 
business. quite apart from the sale of current. — In 
addition to the hiring out of the motors, the Corporation 
have wide powers for carrying out installation work. 
and in the majority of the cases where their motors are 
used, have also fixed or sublet the wiring. 

In order to keep pace with this rapidly-inereasing 
power-load. the recent growth of which сап readily 
be seen in the accompanying load curves, considerable 
extensions of plant have been necessary to the generat- 
ing station at Canning Town. The whole of the supply 
is now given from this station, as the original Abbey 
Mills station was entirely shut down in 1903, after 
the last of the generating sets had been removed to 
the larger station at Canning Town. We do not pro- 
pose to give a full description here of the station, but 
may mention that the last new set to be installed, 
which has been set to work within the łast fort- 
night, consists of a Dick, Kerr two-phase 1500 kw. 
alternator, for 6,600 volts. 50 cycles, driven by a 
Willans-Parsons steam turbine. The main features of 
this set are similar to the Willans-Dick-hNerr set for 
Svdney, deseribed in ELECTRICAL ENGINEERING. Vol. 
I., page 959, although it is of slightly smaller size. 
It is the second set of this description, but is tor 
6,000 volts instead of 2.000 volts, which was the 
pressure of the first set. The Silvertown 6.000 
volt power cable system was formerly supplied from 
а generating pressure at 2,000 volts. through step-up 
transformers. As there is so far only one 6,000-volt 
machine, these transformers have been retained so that 
the 2.000 volt supply can be made use of as a stand-hy 
when required. The total plant capacity of the station 
is now 8,400 kw. 

The ordinary rate for power is ld. per unit, less dis- 
counts. It is needless to give in full the standard con- 
ditions upon which the agreements are based. but it 
may be of interest to reproduce the clause relating to 
the maintenance of the plant belonging to the Corpora- 
tion installed on consumers’ premises, which is as 
follows : — 


The consumers attend to the oiling and general cleaning down 
of the plant and apparatus fixed by the Corporation. as far as 


IF 
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low-pressure parts are concerned (high-pressure parts are locked 
up) and the Corporation inspect and keep in repair the atore- 
said plant and apparatus, it being understood that such repairs 
shall not, so far as is reasonably practicable, interfere with the 
supply or electricity to the consumers. The necessary oil will 
be supplied by the Corporation, and the general cleaning down 
of the plant and apparatus will be carried out by the consumers 
under the supervision ot the Corporation. In case of failure 
of the consumers to clean down the apparatus to the satisfaction 
of'the Corporation, the work to be done by the Corporation at 
the expense of the consumers. 


In conaection with power rate for factory supply, it 
may be remarked that units charged at power rates 
may be used for lighting purposes up to an amount 
equal to 10 per cent. of the units used for power. 
A good deal of factory lighting load has been the result 
of this arrangement, and in quite a number of cases 
firms have discontinued the use of gas engines and 
dvnamos which had been put in for lighting. 

In addition to the hiring out of motors and the 
carrying out of '' free’ wiring, the Corporation have 
several schemes for hire of heating and lighting 
apparatus. The latest arc lamp hiring scheme, for 
example. which is for flame arc lamps. is based on a 
quarterly rental for a minimum period of two years, 
ipcluding cost of current, carbons. lamp trimming. 
maintenance, and the use of the are lamps. no initial 
expense being entailed by the consumer. The follow- 
ing is extracted from the conditions of this hire 
system :— 

The Corporation supply, fix, maintain. supply with current 
for 800 hours per annum, supply with carbons and trim an 
ar» lamp consuming half a unit of electricity per hour (a 
standard size lamp) at an inclusive charge of £8 4s. per annum. 
in quarterly rentals of £2 1s., payable in advance. The Cor- 
poration do not supply the wiring, switches, and fuses, but 
they may be obtained either for cash or on the Corporation's 
hire purchase system (particulars of which can be obtained at 
the offices). The hours of use per annum are measured by hour 


meters, and for every hour in excess of 800 a charge of 254. per 
Pour is made. 


By this scheme, as many as 800 flame ares. have 
been put up in the last six months. A similar arrange- 
is їп foree for clusters of four Osram lamps, as 
below :— 


The Corporation supply, fix, maintain, supply with current 
for 80) hours per annum, and supply with lamps, a four-light 
fitting containing four metal filament lamps totalling approxi- 
mately 2CO candle-power at an inclusive charge of £4 105. per 
antrum, in quarterly rentais of £1 2s. 6d.. payable in advance. 
The necessary wiring, switch, and fuse are supplied in this case. 
subject to the approval of the engineer and manager. The hours 
of use per annum are measured by hour meters. and for every 
hour in excess of 8С0 a charge of 11d. per hour is made. ~ 


Both schemes involve the use of lamp hour-meters 
instead of watt hour-meters, and we understand that 
consumers much prefer this arrangement, as the 
“* hour meter " is simple and certain in its action, and 
does not depend upon electrical calibration. Schemes 
are also in force for the hire of heating and cooking 
apparatus, including electrical irons, which are proving 
extremely popular, and for the hire of fans during 
the summer. All the hiring prices, with the exception 
of motors, are based on a depreciation charge of 50 per 
cent. per annum, in order to include due provision for 
obsolescence. 

The arrangement upon which the hire of ordinary 
lighting installations is given is based on a quarterly 
rental, including cost of current, renewing lamps, 
cleaning, maintenance, and the use of the wiring. The 
conditions are given below :— | 

The Corporation supply. fix, and maintain wiring, clean and 


renew lamps, and supply with current for 1,000 burning hours 
per 'amp per annum :— 


30-c.p. Osram Lamps, 3/10 per quarter per lamp. 
20-c. p. TE 4/9 9) 75 
100-с.р. m 8/6 ” » 


The hours of use per annum are measured bv an hour meter 
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calibrated for 59-c.p. lamps. Thus the registered hours differ 
fiom the burning hours as follows :— 


600 hours recorded by the 
meter and payable by 
the consumer. 


1,000 hours use of one 30-c.p. lamp = 


1,000 - ii 50-c.p. ,, 1,000 hours recorded by the 
meter and payable by 
the consumer. >» 

1,000 ы: »  100-cp ,,  =2,000 hours recorded by the 


meter and payable by 
the consumer. 


and for every hour registered on the meter in excess of— 
600 for each ЗО-с. р. lamps per annum. 
1000 , 50-e.p.  , 4g 
2,000  ,,  1009-c.p. 2 " 
a charge is made of ld. for every five hours or fraction thereof. 


It will be seen from the above that the Corporation 
are pushing the use of the Osram lamp for all it 
is worth, and we understand that something like 1,000 
have been sent out within a single week. The lighting 
mains are partly 200 volts and partly 100 volts, so 
that in some cases single Osram lamps can be em- 
ployed. In a number of instances, however, small 
transformers have been installed, and the saving “due 
to the high ethciency of the lamps renders the small 
loss in the transformers negligible. In some cases 
where the 100-volt Osram lamp forms too large а 
unit of light to be convenient, advantage is taken ot 
the use of such transformers to obtain a lower voltage, 
which permits of the use of smaller lamps. 

There is no doubt that the enormous developments 
which have taken place in electrical supply at West 
Ham have been due to the extreme energy of what 
may be called the business-getting departments, which 
are as fully organised as in the ease of any commercial 
concern, both as regards advertising and canvassing. 
The advertising scheme carried on by Mr. C. Rockley 
is well known, but even more important is the way in 
which personal convassing is conducted. There are 
five men regularly engaged in nothing else but ean 
vassing for power and lighting business, and six other 
men who are engaged in supervising installation work 
also canvass. The general state of activity of the sales 
department is well shown by the fact that there is a 
staff of fifty in that department alone. It may be ol 
some interest to give the complete scheme cf corn- 
mission paid to canvassers, and the conditions under 
Which this is carried out. 

Salary, 30s. per week. | 

Commision for obtaining Lighting, Heating, and. Cooking.-- 
2s 6d. per kilowatt up to 5 kilowatts; and above 5 kilowatts, 
2s. 6d. per kilowatt for the first 5, and Is. per kilowatt in 
excess of 5. Pelow 4 kilowatt, Is. 

Commission. for obtaining Power.—1s. per h.p. up to 10 h.p. 
Above 10 h.p. and under 50 h.p., ls. for the first 10, and 6d. 
per h.p. in excess of 10. Above 50 h.p., 1s. per h.p. up to 10, 
6d. per h.p. up to 30. and 3d. per h.p. above 30. For reclaimed 
consumers, 25 per cent. in addition to these figures, and also on 
the Woodgrange Estate. where mains have been laid down each 
side of the street, and very few consumers connected. 

Commissien on Sales. 25 per cent. on the selling. price. 

Conunissicns are paid on the following conditions :— If. the 
salesman is the neans of getting the consumer by his own 
efforts, whether the consumer has the installation on any of 
the hire purchase arrangements, or has his own contractor 
independently of the Corporation. 

In every case signed application and agreement forms to be 
obtained fiom the consumer. If the salesman is unable to 
actually obtain the consumer, but carries on such negotiations 
that the sales manager or the engineer and manager are able 
to settle it. he gets two-thirds of the commission. Application 
and agreement forms, with full particulars as to rentals, de- 
posits, interest, and approximate prices, are always available. 
Acceptance of applications and orders for connecting to the 
mains to be subject to any necessary inquiries as regards 
financial stability, and in cases of uncertainty a reasonable 
deposit to be paid. Only under very exceptional circumstances 
does the department carry out wiring work, the rule being to 
sublet it. Only one payment for one consumer. The engineer 
and manager 1s the sole arbitrator in settling any disputes or 
concerning the interpretation of any of these conditions. 

Payinent is made as follows :—A list of commissions to be 
paid is brought to the Electric Lighting Committee each month 
(except during a recess). and upon their approval the amounts 
are paid. but not until the consumer is connected to the mains. 
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Any consumer discontinuing the use of electricity, the commis- 
sion paid to the salesman originally obtaining him is deducted 
from any commission due to such salesman. 

The Corporation reserve the right to revise these conditions 
or ot cancelling them altogether. 

Commussions will not be paid for consumers obtained by con- 
tracturs or by spontaneous apphcation from consumers. Any 
salesman attempting in any way by collusion with any con- 
tractor or consumer or by any unfair or unlawful means to 
obtain a commission or evade these conditions, or to obtain 
commissions from the Corporation or from any manufacturer, 
contractor or person in addition, will be summarily disinissed 
and lose any payment which may be due to him at the time, 
and in addition he will be liable to prosecution and imprison- 
ment under the Prevention of Corrupt Practices Act, 1906. 


The expansion of business which has taken place 
has been largely rendered possible by the fact that 
the Corporation allow the heads of the electricity de- 
partment a free hand, so that the delays attendant 
upon the continual reference of minor matters to the 
Electricity Committee are minimised, so that prompt 
action is able to be always taken. 

In conclusion, we wish to express our thanks to Mr. 
A. Hugh Seabrook, engineer and manager, aud Mr. 
H. H. Holmes, sales manager, for kindly placing at 
our disposal the particulars of the work under their 
charge, upon which this article is based. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N the electrolysis of chlorides to produce chlorates, one of 

the chief causes of low yields is caused by the reduction ot 
the already produced chlorate or of the hypochlorite, which is 
the first product ot the electrolytic reaction. Dr. Е. Капе, 
German Patent 190,626 (1906), has experimented to find out the 
cause of this reduction and a means of preventing it. He finds 
not only that the electrolyte should be kept slightly acid, but 
also that different acids have different effects. Thus, taking the 
three halogen acids, hydrochloric, hydrobromic, and hydriodic 
acids, when equivalent proportions of these acids are added to 
the electrolyte and the same quantity of current employed, 
hvdrobromie acid prevents reduction very much more effec- 
tively than either otf the other acids. Not only is almost all the 
oxygen liberated finally obtained as chlorate. but the E. M.F. of 
the electrolytic cell is lower by about 0°5 volt; consequently not 
only 15 the vield ot chlorate higner, but also the number of watts 
employed is less. 

According to the French Patent of St. Mizgier, 375,666 (1906), 
the amount of carbon electrode used up in the production of cal- 
cium carbide is very much less when, instead of employing an 
arc for heating purposes, the mixture of lime and carbon is 
кыы as resistance between two electrodes, and is thus heated 

y the resistance to the passage of the current. When heated 
in this manner the electrode consumption falls from 80-120 kilo- 
gram to 15-25 kilogram. The best mixture for the carbide pro- 
duction is 60 parts of lime with 34 parts of anthracite. 

From an American Consular report we learn what great strides 
are being made in France with the electro-refining of iron and 
steel and the manufacture of special alloys. One company in 
France, which in 1899 commenced with a small plant of 1,000 h.p., 
put in operation in 1903 one of 5.000 h.p. in Switzerland, and 
in the same vear another of 8.000 h.p. in France. In 1904 they 
increased the French undertaking to 5,000 h.p., so that at present 
it has at its disposal 18.000 h.p. This year the total power 
will be increased by 5,000 h.p. The enormous motive power 1s 
entirelv obtained by the utilisation of the rivers, mostly small, 
and waterfalls which have their sources in the Alps. The com- 
pany controls other power. so that in a short time, when bv 
means of damming and aqueducts thev have utilised their full 
»ower, they will have between 40,000 and 45.000 h.p. at their 
disposal. The metals and alloys produced are :—-Ferro-chrome, 
ferro-tungsten, ferro-molybdenum, ferro-vanadium апа pure 
vanadium, ferro-silicon. titanium and  ferro-titanium, ferro- 
manganese, cupro-vanadium, nickel vanadium, silico-chrome, 
siico-manganese,  ferro-boron,  ferro-tantalum,  ferro-uranium. 
cupro-silicon, &c. 

As is well known, magnesium is usually obtained by the elec- 
trolvsis of cryolite, magnesium-potassium chloride. The objection 
“appears to be that the metal. when fused, is specifically heavier 
than the electrolyte, and consequently sinks to the bottom. 
Tn order to get over this difficulty, G. O. Seward and F. von 
Knegelgen. American Patent 868,226, propose adding calcium 
"luoride (fluor spar) to the electrolyte, 6 rer cent. generally being 
enough to raise the svecific gravity sufficiently so that the 
molten magnesium metal may float on the top. It is then easily 
removed ty means of ladles. 

The  Aluminium-Idnustrie-Gesellschaft of Neuhausen have 
given notice that thev will lower the price of aluminium on 
January Ist, 1908, from 2 marks per kilogram to 1 mark per 
kilogram. 

In the last two numbers of The Times Engineering Supple- 
ment, Mr. J. B. Kershaw has articles uvon electrolvtic copper re- 
fining. The chief interest of these articles is the information given 
as to the present-day canacitv of the refineries in this country and 
in America. Messrs. T. Bolton & Sons’ refineries, at Froghall, 
in Staffordshire, have a producing сапасйу of 8.400 tons of 
refined copper ner vear, their works at Widnes being capable of 
producing 4.200 tons: the Elliots Metal Company refinery at 
Pembury, in South Wales. a cavacity of 6.500 tons. This works, 
which. originally started bv James Elkington in 1869. was the 
first electrolytic conver refinerv in the world. and in those days 
had an output of 250 tons per annum. Mr. Kershaw has omitted 
to mention the Leeds Conner Works. Ltd.. which have an ont- 
put of over 4,000 tons per annum, and mannfacture beside pure 


copper, seamless copper tubes. Compared with the output of 
the British. companies, that of the American companies is enor- 
mous. А point of considerable interest to electrical engineers 15 
that most of the plant, not only in this country, but also in 
America, 1s operated by steam power. 

A short time ago we referred to the Acheson graphite for 
lubricating purposes. Under the heading of "'Deflocculated 
Graphite," Mr. E. G. Acheson read a very interesting Paper 
before the American Electrochemical Society. In expenmenting 
with the production of crucibles from artificial graphite, Mr. 
Acheson found that German clays are much more plastic, and 
have a greater tensile strength than American clays. After 
experimenting, he concluded that the greater plasticity might be 
due to the presence of vegetable extracts. He therefore made 
experiments with vegetable extracts. such as tannin, upon 
clays. He found that, taking a fairly plastic weak clay and 
treating it with a weak solution of tannic action or with water 
in which straw had been steeped, it increased in plasticity. It 
further required only about half the quantity of water to inve 
ita given degree of fluidity, and it remained suspended in water, 
and would even pass through a fine filter paper. Clav treated 
in this manner Acheson calls Zgyptianised clay, because it will 
be remenibered that Pharaoh gave the Israelites straw with which 
to make bricks. 

Acheson then turned his attention to making a lubricant with 
graphite and water. Ordinarily when graphite, even when 
extremely fine, is ground up with water, it very rapidly 
separates out. By adding, however, a small quantity of tannic 
acid, this is prevented (with some waters the addition of a few 
drops of ammonia is also an advantage); the graphite no longer 
separates and assumes practically a colloidal form. in that it 
wil pass through a filter paper. If, however, a little hydro- 
chloric acid is added to this pseudo solution, the graphite 1s 
precipitated. "This is the well-known action of electrolvtes on 
colloids.. Deflocculated graphite, that is graphite in colloidal 
solution, makes a splendid lubricant, е... for chain gear. Mr. 
Acheson found that by lubricating a chain by means of drop 
feeders with deflocculated graphite and with oil, the chain 
running over a shaft running at 30.000 revolutions ner minute, 
it ran much warmer with oil lubrication than with the graphite. 
Pure water is no use owing to rusting, but the deflocculated 
graphite is a remarkable rust preventative. 

Acheson also in a similar manner adds graphite to oil. The 
friction of oil graphite is much less than that of oil per se. In 
an experiment, after running for 60 minutes the friction of 
graphite-oil was 55 ner cent. of oil alone. While during the 
run the oil friction had increased by 54 per cent.. the cranhite- 
oil only increased bv 30 per cent. After shutting off lubrica- 
tion the friction of the oil increased 125 per cent. in 30 minutes, 
but the graphite-oi] only increased 40 per cent. in 80 minutes. 

Tn the many experiments which have been made for producing 
steel directly from iron ore, one of the most difficult problems 
has been the heating of the charge to the necessarv temperature. 
This question is discussed in Electrochemical and Metallurgical 
Industry of November. Although with the electric furnace tt 
is not difficult to obtain the requisite temperature, the techniva’ 
difficulties are very great. In the “Lash” process for obtaininz 
steel directly from the ore, the ore is intimately mixed with 
finely divided carboniferous iron, such as steel borings, saw- 
dust. and suitable fluxes for the ore. Now in working the 
process, the mixture generally in the form of briquettes is 
worked in the open-hearth furnace. But it is necessary tô have 
а bath of molten metal, otherwise, were it charged into an emrty 
furnace, it would not be possible. or at anv rate practicable. 
to heat it to the requisite temperature withont losing carbon 
from the mixture bv combustion. But if the charze is put 
into an electric furnace, there is no difficultv, because the gas 
in an electric furnace is neutral. Experiments using the Lash 
mixture have been made on a small scale in an electric furnace, 
with satisfactorv results. The yield of metal in these experi- 
ments amounted to 98 ner cent. of the metallic content of the 
mixture. Electrical energy is more costly than heating bv fuel. 
but the saving in not having to use a molten bath of pig iron 
appears to well overtop the extra cost of the electrical energy. 


Dec. 12, 1907. 


ELECTRICAL ENGINEERING 929 


THE VIENNA-BADEN SINGLE-PHASE RAILWAY 


N a previous issue (see ELECTRICAL ENGINEERING, 

Vol. 1., p. 633) we gave a description of the rolling 
stock of the Vienna-Baden single-phase railway, which 
commenced its full regular service on May Ist of this 
year. A very complete description of the new elec- 
trical equipment has recently appeared in Elektro- 
technik und Maschinenbau (Vienna). 

The history of the railway dates back to 1886, in 
which year a steam-driven line connecting Vienna and 
Wiener-Neudorf was built. This line, however, was 
chiefly for goods trafic, and extended only into the 
outskirts of Vienna. In 1896 the line was extended 
southwards to Baden, and a proposal was made to 
electrify the whole line. The electrification was to 
have been carried out on the 550-volt continuous- 
current system, with a generating station at each end 
of the line. This plan, however, fell through, and the 
only portion of the line electrified, on this system, was 
the new extension to Baden, which was run in con- 
junction with the Baden tramways. In 1904 the elec- 
trification of the whole line and its extension into the 
heart of Vienna was again proposed. 

Permission to carry out this extension was granted 
by the Vienna authorities, on condition that the power 
for the trains within the Vienna district should be 
taken from the corporation’s own 550-volt continuous- 
current supply. In the same way, in order to extend 
the line into the centre of Baden, it was found to 
be necessary to use the existing tramway lines and 
overhead equipment for 550-volt continuous current. 
For the remaining 20 km. outside the town districts 
there were two alternatives, (a) high-tension alter- 
nating-current transmission and conversion by means 
of rotary converters to continuous current, or (b) high- 
tension alternating-current transmission and conver- 
sion by means of stationary transformers to low-tension 
alternating current. 

A higher pressure than 550 volts for the overhead 
contact line was not permissible, as the line passes 
through several small towns, and the rails are some- 
times laid along the streets. After a comparison of 
the above alternatives, the second one .was decided 
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OVERHEAD CONSTRUCTION ON OLDER PORTION or LINE. 


upon as being the less costly. As is well known, 
certain types of alternating-current series commutator 
motors can be driven with continuous current, as well 
as with alternating current, and, consequently, in‘ the 
town districts the trains could be supplied from the 
existing continuous-current overhead equipment. The 


transmission pressure decided upon was 10,000 volts. 
The generating station is at Leesdorf, about 1 km. 
distant from Baden. А 

At present the goods trains are still drawn by steam 
locomotives, and this for two reasons: first, the goods 
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trathe consists of infrequent but heavy trains, which 
form of trafic is amongst the least favourable for 
electric traction, and, secondly, if the goods trains 
were drawn by electric locomotives, the many sidings 
along the line, owned by the various factories, would 
have to be provided with overhead equipment, and 
this extra expense would not be justified. 

Track.—For a distance of 2°63 km. the trains utilise 
the tramway lines and overhead equipment of the 
Vienna Corporation; for another 42 km. the trains 
are still supplied with continuous current at 550 volts 
from the corporation supply, but run on their own 
rails. The trains are for the next 20 km. supplied 
with single-phase alternating current, 550 volt 15 
cycles. This 20-km.-long track is double throughout, 
and consists of 26 kg./m. rails on wooden sleepers. 

The track is laid alongside the military road to 
Trieste, and crosses it in four places. At the end 
of this 20-km. track, and 2:5 km. from the centre 
of Baden, the current is again drawn from the 550- 
volt continuous-current tramway supply. The total 
length of the railway is thus some 295 km., of which 
a length of some 95 km. is supplied with continuous 
current, and some 20 km. with alternating current. 
There is 27:5 km. double track, and 2 km. single track. 
The maximum grade is 2°75 per cent. The track is 
straight for the greater part of its length, there being 
22 km. of straight track, and 75 km. of curved track. 

Overhead Construction.—As has been mentioned, 
that part of the line extending 9 km. out of Baden 
had already been electrified in 1896. Fig. 1 shows 
the overhead construction on this part of the line, 
which, until this year, has been used for continuous 
current. The steel lattice-poles are spaced 35 metres 
apart and are located between the tracks. The con- 
tact wire is of 8 mm. diameter, hard-drawn copper, 
This 
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and is supported 5'5 metres above the rails. 
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arrangement has been used for the new section, with 
the exception that rolled-steel tubular poles are used 
instead of the lattice-poles. "The contaet wire diameter 
has been inereased to 9 mm., but the 8 mm. wire on 
the old traek will not be replaced until a later date, 
as it is still in good condition. 

Fig. 2 shows this new overhead construetion at a 
point some 7°5 km. from the Vienna end of the line. 
In some places (under bridges) the height of the con- 
tact wire above the rails is reduced from 5°5 metres to 
4 metres. 

In order to take up the unavoidable extra pressure 
of the current collected at these points, insulated guide 
rails are fixed so as to depress and raise the current 
bow gradually. The current is collected at these points 
also from the contact wire which lies on the bow with 
its own weight only. "There are six transformer sub- 
stations along the 20 km. alternating-current portion 
of the line, whieh is thus divided up into seven sec- 
tions. "These sections ean be insulated from one an- 
other, but under normal working conditions аге 
connected together. Between the continuous and 
alternating-current contact wires a length of 13 metres 
of insulated contaet wire is placed. Each section of 
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the contaet line is provided with lightning protectors, 
as are also the substations. 

Transmission Line.—The high-tension line consists 
of two copper wires of 30 sq. mm. cross section, 
70 em. apart, and supported on brown glazed porce- 
lain insulators. The insulators are fixed to the top 
of the pole by means of iron brackets, as is shown in 
Fig. 3. The high-tension wire is 72 metres above 
the rails, and the same pole which supports the contact 
wire is used to support the high-tension wires (see 
Fig 2). 

On both sides of the insulator an earthed galvanised 
ring surrounds the high-tension wire. If either the 
wire itself, or an insulator, breaks, the wire is brought 
into contact with the ring, and immediately earthed. 
Where the high-tension line crosses the street, and 
also at the stopping-places, an earthed wire net 15 
placed under the line. 

Fig. 4 shows the special protection where the line 
crosses the main road. The net totally encloses the 
high-tension wires and is suspended after the manner 
of a suspension bridge. As before mentioned, the 
high-tension line erossed the militarv road four times. 
The telegraph wires, which are along the road, are 
also erossed, and the telegraph authorities, not satis- 
fied with the protection shown in Fig. 4, compelled 
the railway company to enclose the high-tension wires 


in a rigid steel lattice framework as illustrated in 
Figs. 5 and 6. 

Where the high-tension wires cross the contact wires, 
the latter are proteeted by two earthed wires stretched 
just above them. All the poles carrying the high ten- 
sion wires are earthed on to the rails. 

Substations.—The substations, of which there are 
six, contain each one transformer and the necessary 
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switchgear. They are small, two-storey towers (two 
metres square, seven metres high), built entirely of 
iron and concrete. The transformer is for 110 k.v.a. 
(continuous rating), oil cooled, and weighs, with oil, 
about 4,000 kg. The lower room contains the trans- 
former and low-tension switchgear, also the handles 
for operating the high-tension switehgear, which, with 
the cut-outs and lightning protection apparatus, is 
situated in the upper room. Fig. 7 gives the connec- 
tions in the transformer house. The high-pressure 
eurrent is conducted through two double-pole oil-break 
switches, fuses, and overload cut-outs (which last can 
be set to operate after any time interval), to the primary 
of the transformer. One side of the secondary winding 
is connected to earth and to the rails; the other side 
through amperemeter, fuse, and switch to the contact 
wire. 

The secondary circuit is protected from lightning 
on the Dina system. 

An earth-plate is buried near each transformer 
station, and both rails and earth eonduetors from the 
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transformer station are connected to the earth-plate. 
By thus earthing the rails, which are on wooden 
sleepers, only at the feeding-points, excessive earth 
currents, and the consequent disturbances in the neigh- 
bouring telegraph and telephone systems are avoided. 
Power Station.—The power station at Leesdorf sup- 
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plies alternating current for the 20 km. line, and con- 
tinuous current for that part of the line in Baden, as 
well as for the Baden tramways. The boiler house 
(see Fig. 8) contains three boilers each of 105 sq. m. 
heating surface, and three each of 80 sq. m. heating 
surface. Steam pressure, 95 atm. abs.; no super- 
heaters. 

The engine room (see Fig. 9) contains three vertical 
300-h.p. compound engines and one horizontal 150-h.p. 
compound engine, all running at 180 revs. per min. 
The engines are worked condensing. Two of the ver- 
tical engines are direct coupled to 200 k.v.a. Siemens- 
Schuekert alternators generating at 10,000 volts, 15 
cycles. | 

The following particulars of these generators are of 


interest. Number of slots in stator, 90, 60 only of 
which are wound. The winding is drawn through 


micanite tubes (4 mm. thick). Тһе rotating field 
magnet has ten laminated poles wound with ccpper 
strip. The third vertical engine is direct coupled to 
a 165-kw. 550-volt continuous-eurrent generator, and 
the horizontal engine drives a 90-kw. continuous-current 
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Fic. 6.— STEEL FRAMEWORK PROTECTION NEAR VIENNA. 


generator. All machines are provided with heavy fly- 
wheels. 

The horizontal belt-driven set will soon be replaced 
by & larger set, and the station will be still further 
enlarged. In order to utilise as completely as pos- 
sible the available power of the machines, in spite of 
the heavy fluctuations of the load peculiar to traction 
work, the following niethod has been employed. The 
two supply systems are electrically connected by means 
of two synchronous motor-generator sets, one of which 
is illustrated in Fig. 10. On the alternating side is 
a 150-k.v.a. 10,000-volt 15-v. 450-r.p.m. machine; 
the continuous-current machine is rated at 100 kw 
550 volt, and is provided with interpoles. The machine 
is also compound wound, which prevents it from taking 
too large a current when working as motor. The two 
machines are mounted on the same shaft with an 
11-ton flywheel, the use of which will be explained 
later. The synchronous machine is paralleled with 
the steam-driven alternators, and the continuous-cur- 
rent machine is paralleled with the steam-driven con- 
tinuous-current generators and the accumulator battery. 
The two systems are thus electrically connected, and 
an interchange of power is possible. 

The most important use of the motor-generator sets, 
however, is for taking up the fluctuations in the load 
by means of the kinetic energy of the flywheel. The 
motor-generator set runs synchronously with the steam- 


driven alternators, and, consequently, any change in 
the load will tend to alter the speed, not only of the 
generators, but also of the flywheel on the motor- 
generator. 

In the case of a sudden excessive load, the speed 
drops somewhat, and the flywheel gives up part of its 
energy to the system. 

Thus for a 15 per cent. drop in speed (which is the 
drop in speed from no-load to full-load for the steam 
engines under consideration) sufficient energy is given 
up by one of the 11-ton flywheels to accelerate a 52-ton 
train from standstill to a speed of 50 km. per hour. 
If the overload on either system is prolonged, and the 
available energy of the flywheel used up, energy will 
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Fic. 7.—DIAGRAM ОЕ CONNECTIONS OF TRANSFORMER HOUSF. 


S. Switch. R. Resistance in oil. 
AC. Automatic cut-out. Fn. High tension fuse. 
L. Lightning protector. FL. Low tension fuse. 
DL. Dina lightning protector, AOs. Automatic oil-Lreak switch. 
H. Handles for operating oil-break 1. Section insulator. 
switches. М. Aimeter, 
4. Automatic cut-out relay. T. Transformer. 


OS. Olil-break switch. 


be supplied from the other system through the movor- 
generator. The way in which the load fluctuations ure 
taken up by the flywheel can be seen from the dia- 
gram of Fig. 11. 

The variation of the load on the alternating-current 
system is denoted by the dotted line curve marked 
‘* Traction Load." In the course of four minutes it 
varied between the extreme limits of 20 and 0°385 kw., 
i.e., 90 per cent. below, and 110 per cent. above the 
average value of 185 kw. The load on the alternating- 
current generator varied between the limits of 170 and 
340 kw., 1.е., only 32 per cent. below and 36 per cent. 
above the average value of 250 kw. 

This variation is shown by the full-line curve marked 
“* Load on Generators." The difference between these 
two eurves gives the power at any instant taken up 
or given out by the flywheel motor-generator set; this 
power is denoted by the lower full-line curve of Fig. 11, 
the average value of which is 65 kw. (250— 185). Part 
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of the energy taken up by the motor-generator set is 


The variation in speed of the set is also shown in 


passed over to the continuous-current system; this Fig. 11. In order to keep the voltage constant. in 
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Fic. 8.—PLaN or LeEsporF Power Hovsr. 


is denoted by the curve marked '' Power Delivered 
to C C system,” the average value of which is 39 kw., 


spite of this fluctuation in speed and load, a “ Dick ” 


voltage regulator is used, and the suecess attending 


Fic. 9. 


the remaining 26 kw. being friction, windage, and 
heating losses. 


INTERIOR OF ENGINE Room. 


its use is evident from the voltage curve of Fig. 11, the 
maximum variation being only +2°7 per cent. of the 
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average value. This regulator is illustrated in Fig. 12, 
and is constructed as follows:—A resistance is in- 
serted in the excitation circuit of the generators. The 
resistance is divided up into several steps, the con- 
tacts to which consist of metal rings insulated from one 


Fic. 10.—FLYWHEEL CONVERTER. 


another by rings of insulation, and shown in Fig 
12. Into the hollow cylinder thus formed mercury 
is forced up out of the chamber by a piston operated 
bv the solenoid. The mercury, as it rises in the 
cylinder, thus short-circuits portions of the resistance. 
The solenoid is in series with a non-inductive re- 
sistance, a regulating resistance, and the secon- 
dary of a transformer, the primary of which is connected 
to the high-tension bus-bars. Thus if the bus-bar vol- 
tage drops, the piston sinks, and part of the resistance 
in the excitation circuit is short-circuited, in conse- 
quence of which the excitation eurrent and the gener- 
ator voltage is increased. The sensitiveness of the 
regulator can be altered by means of a balance weight. 
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A. Voltage of Transmission Line. 

B. Load on Generators, 

C. Traction Load. 

D. Power delivered to C.C. System. 

E. Power taken up by Motor Generator. 


The exciting set is a 36-kw. 110-v. 850-r.p.m. 
dynamo, driven by a 550-volt C.C. motor. There is 
also a 180-volt machine, used for charging the battery, 
and this last could be used as an exciter for 110 volts. 
In order to make the machine quite stable at 110 volts, 
magnetic shunts are provided, which are placed between 
the pole shoes when required. The switchboard (see 
Fig. 9) is constructed entirely of iron and marble, with 
the exception of the platform. This last is constructed 
of wood, impregnated so as to be fireproof. The frame- 
work of the switchboard, the generator housings, the 
lead covering of all cables, and the earth conductors 
are all connected to an earth-plate buried in the bed 
of the river. 
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Rolling Stock.—The rolling stock was fully described 
in our issue of April 11th, 1907, but the following par- 
tieulars may be added to those already given :— 


Weight of motor-car body » 16°6 tons. 
ја electrical equipment т" ‘si 10:5 ,, 
i vacuum brake apparatus ... sa 0-4 


Total weight of motor-car (unloaded) ... 27:5 tons. 
T trailer à а 11:0 


„э 

The weight of the electrical equipment is rather high. 
There are four motors per motor-car, and each motor 
is rated at 40 h.p., t.e., 160 h.p. in all. This gives a 
weight of 65 kg. per h.p. for the electrical equipment 
only. The corresponding figure on the Hague-Rotter- 
dam single-phase railway, which has the same type of 
motor, is only 43 kg. per 
h.p., but the motors in = 
this case are rated at 175 | 
h.p. each, and there are | 
only two per motor-car. | 

Since in the Vienna- 
Baden equipment, there 
are four motors, each of 
which is rated at only 40 
h.p., one would expect | 
the weight of equipment | 
to be somewhat higher.  :- 
The corresponding figure | 
for continuous - current 
equipments is much 
lower; for equipments 
with motors rated at 150 
h.p., the total weight of 
electrical equipment is 
about 20 kg. per h.p., t.e., |! 
somewhat less than one- 
half of the weight per h.p. | 
for single-phase equip- 
ments, using motors of 
150 h.p. rated capacity. | 

At present there are 14 
motor-cars and 12 trailers 
in use, but 15 new and || 
lighter trailer-cars are | 
being built, and 5 out of | 
the 12 trailer-cars at pre- |p 
sent in use are to be 
provided with electrical | 
equipment. 4 

The power stations at р 
Leesdorf will also be con- p. 
siderably enlarged. А 

The motors were fully 
described in the issue of "M 
April 11th, and perform- ~~ 
ance curves were also 
given. Fig. 13 shows 
the speed-time curves over 
line between the two stations of Krattenbach and 
Wiener Neudorf, for journeys in both directions. 
Current, voltage, and power consumption curves аге 
also given in these diagrams. 

Working Results.—In December, 1906, a series of 
experiments were made during the night with a service 
of three two-car trains per hour in each direction. 

The following are some of the results obtained : — 
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Fic. 12.— VorrAGE REGULATOR. 


that portion of the 


Kw. hr. Percent. 
Energy delivered to high tension transmission 


lines during a period of four hours 1,260 100 

Loss in high tension and contact lines 88:2 7:0 
ui transformers ... is € ? 43:2 3:49 
Utilised for lighting stations i а 49:4 3:36 

» e and heating cars ; 157°6 12°5 
- braking purposes (pumps, &е.) 40:6 3:22 

et for accelerating and maintain- 
ing speed of trains ... iis 888 70:5 
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This works out at 38 watt hours per ton kilometre as 
an average for slow and express trains, or about 55 


WR.NEUDORF 


DISTANCE IN METRES (d; 
1450 


the Austrian Siemens-Schuckert Co., to whom the 
design and construetion of the new part of the system 
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Fic. 13.—SPEED-TIME AND POWER-CONSUMPTION 


watt hours per ton kilometre for slow trains and 30 
watt hours per ton kilometre for express trains. 
The complete electrical equipment was supplied by 


A 


NEW design of electric sign has recently been introduced by 

Messrs. Robson & Coleman, electrical contractors, of New- 
castle-upon-Tyne. A difficulty which presented itself was the 
difficulty of employing shaded lamps for the purpose of sign 
display and obtaining continuity of outline of lettering without 
using an undue number of lamps. On the other hand, if the 
lamps are placed behind a screen opaqued in parts and frosted, 
in order to show the letters, a large proportion of light is 
wasted and the sign does not look so brilliant as is desirable. 


jl Sheet Steel 
Wings 


М 3 


" 
$ Hardwood 


ARRANGEMENT OF LAMP IN TROUGH. 


There is no doubt that, especially for signs which are required 
to be seen at a long distance, the lamps themselves should be 
visible. 

The new sign obviates a considerable amount of expense in 
constructional work, and the amount of expensive wiring neces- 
sary for the completion of a sign containing a considerable 
number of lamps, and is claimed to secure an even distribution 
of light over any letter. Each letter is constructed of shining 
metal in the form of a shallow trough to the shape of the 
letter. In the bottom of the trough are placed at frequent 
intervals lamp-holders, the wiring for which is carried to the 
back of the letter and covered up solid with a layer of bitumen. 
For this purpose the wings of the letter, which are made of 
Sheet steel, are carried back to receive this compound, and this 


CURVES FOR 3-caR TRAIN. 


was also entrusted. The work was commenced in 
October, 1905, and in August, 1906, the first experi- 
mental trains were run. 


NEW ELECTRIC SIGN 


arrangement insures that each letter is perfectly weather-proof 
and watertight, there being no possible risk of the wiring being 
affected by wet or frost. The lamps are placed on the face of 
the letters, and the tips of the bulbs are either frosted or 
slightly tinted with red, the result being that the white hght 
of the lamps spreads out on to the inclined wings of the letter, 
and thence is deflected into the street. A section of the trough 
is shown in the figure. 

The chief advantage of this sign is that owing to the high 
reflecting properties of the metal surfaces the lamps can Бе 
spaced considerably further apart than if there were no trough, 
and has, therefore, a considerably lower current consumption 
compared with other signs which involve the use of naked lamps. 


Tramways and Light Railways Association.—The first annua! 
dinner of the Tramways and Light Railways Association was 
held on Wednesday at the Prince’s Restaurant, Piccadilly, and 
was presided over by the Duke of Argyll. In proposing the 
toast of ‘Тһе Tramway Industry," the president remarked that 
there were now some 560 tran.way and light railway undeitakings 
in the United Kingdcm, the total capital invested in which was 
about £60,000,000. There were over 2,200 miles of route open 
for traffic, and the passengers carried last year were 2,256 mil- 
lions. Mr. E. Garke, who replied, urged the need of a 
central organisation, and the importance of united action be- 
tween various sections of the industry. The profits on tramways 
at the present time, in spite of an enormous increase in the 
capital expenditure and the number of passengers carried, were 
less than they were ten years ago, and he felt that the cost of 
construction of lines in sparsely populated districts shou'd be 
reduced, and this could only be done by a more sympathetic 
treatment by the local authorities. The more companies and 
local authorities could work together the best for their united 
interests. 


Rhondda Urban District Council v. Taff Vale Railway Co.-— 
A case which is of particular interest to Councils, under which 
the Tramways Act, section 30, applies, was heard recently 
before Mr. Justice Bray. This case was one in which the 
Urban Council exercised their rights under the Act to alter at 
their own expense telegraph wires belonging to the railway 
company, and which were in places too low to permit the over- 
head trolley wire of the Council's tramways to comply with 
the Board of Trade regulations, namely, that the live wire 
should be 21 ft. above ground, and the guard wires should be 
some feet above the trolley wire. The case had been put to 
arbitration, and the arbitrator had decided for the Urban 
Council, and the case was brought for the court to decide 
whether the arbitrator was correct or not. His Lordship, in 
giving judgment, said he thought the Council were perfectly 
entitled to proceed with the work, and could alter the position 
of the wires at their own expense. He decided in favour of 
the Council, and gave them the costs of the case. Leave to 
appeal was not granted. 
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AUTOMATIC CAB-SIGNALLING ON LOCOMOTIVES 


PAPER read by Mr. J. Pigg before the institution of Elec- 

trical Engineers in London last Thursday, and before the 
Newcastle Local Section ot the Institution on Monday, com- 
menced by drawing attention to the small amount of progress 
which has been made in the way of supplementing the ordinary 
outdoor mechanical signals, especially under exceptional condi- 
tions of weather, noiwithstanding the many systems of ‘*cab- 
signalling” which have been put forward during the last few 
years, and considered generally, some of the possible causes of 
railway accidents, showing the importance of means being taken 
to ensure the driver receiving correctly the guiding instructions. 

During the last two years the author had been associated in 
experiments having in view the best means of supplementing the 
ordinary signals given to drivers. The apparatus had been de- 
signed by Mr. Vincent Raven, the Chief Assistant Mechanical 
Enginecr of the North Eastern Railway, by whose permission 
the author was enabled to give the details which follow, and to 
. show one of the instruments fitted to a model representing the 
locomotive and a section of line as used in practice. The sys- 
tem was essentially an electrical one, which aims at reproducing, 
in the cab of the locomotive, all the information that the driver 
now obtains from the present mechanical signals, but was not 
intended as a substitute for those signals. 

Before proceeding to describe the apparatus, however, con- 
tinued the author, it may be advisable to look a little n:ore 
closely than is usually done into the characteristics of the out- 
door mechanical signals, in order to ascertain. what is required 
from an efficient form of cab-signalling. The principal signals 
for main-line work are the ''distant," the ‘‘home,’’ and the 
*advance," the relative positions of which are shown by Figs. 
1-5. Signals may be divided into ‘‘stop’’ and ‘non-stop ’’ 
signals; the *home “and “advance ” signals are "stop " signals 
in that drivers must not pass them when at ‘‘danger’’; the 
* distant '' signal 15 a ‘non-stop ° signal inasmuch as the driver 
is not required to stop at it when at ‘‘danger.’’ The principal 
indications given by semaphore signals are “on” and “off,” 
indicating ‘‘danger’’ and ‘‘line clear” respectively, and the 
positions are the same for both ‘‘stop’’ and ‘‘non-stop’’ signals. 
In this respect the indications represent ‘‘condition of line” 
signals. A distinction, however, must be drawn between “stop " 
апа ‘‘non-stop’’ indications of this character. When ‘‘off’’ the 
information given to the driver is fuller than that given by a 
‘stop "' signal in the same position, inasmuch as the interlocking 
between the points and signals, at any signalling point, is such 
that the “distant” cannot be lowered to ‘‘off’’ unless the suc- 
ceeding *'stop"' signals have also been lowered. Hence a driver, 
when passing a ‘‘distant’’ signal which is ''off," is assured 
that the ‘“‘stop’’ signals are also ‘‘off’’ and the road is clear 
into the next section. If the signal is “on” he knows that 
the road is not clear, and he must be prepared to stop at the 
“home ”’ signal. Hence the "distant" signal may be considered 
as an indication at a distance of the ** condition '' of the “вор” 
signal. In addition to this characteristic of the "distant "' 
signal, it is a “position ”’ signal, in that it marks to the driver 
his position relatively to the signalling point he is approaching, 
and is to that extent a warning of his position. “ор " signals 
are also *' position" signals, but of a different character, in that 
they represent positions which must not be passed when thev 
аге at "danger." А further characteristic of semaphore signals, 
common to *distants"" and ** homes," is also shown by Figs. 2. 
3, and 5. As will be seen, there are as many “distants” and 
“home” signals as there are diverging lines at the junctions, 
and the signals are erected in the same order. relatively 
to each other, as the diverging lines are to each other. Thus: 
“distant” '' 1." and ‘home " ''1," refer to line “1.” and so on. 
Hence the “distant” and ‘home ” signals for a diverging junc- 
tion are ''route"' indicators in addition to their other charac- 
teristics. The duplication of sienals shown on Fig. 5--one high 
up on the post and the other lower down--is intended to allow 
the driver to see the high signals at as great a distance us 
possible in clear weather, and the lower signal is to facilitate his 
observing the indications exhibited when weather conditions do 
not admit of his seeing the higher signals. 

Many suggestions for providing supplementary indications 
have been made during the last twelve or fourteen vears, most 
of which have had as their object the giving of the indications 
directly on the engine, in the cab where they are most easily 
observed. Others, however, have aimed at producing a signal, 
ordinarily an audible signal, on the line. The latter are merely 
variations of the present supplementary explosive signal, with 
the added disadvantage that they are not so readily heard. The 
choice of means by which the indications shall be given is limited. 
Purely audible signals leave no record; and purely visual signals 


need considerably more attention than the driver can easily give. 
It seems imperative that both classes of signal should be em- 
ployed. the audible signal being of the nature of an alarm, 
or ‘‘call attention'' signal, and the visual signals giving the 
“condition of line” signals and ‘‘route’’ indications. 

The means by which the indications are produced, if a contact 
system is used, will necessarily be subject to severe shocks, and 
must be strong Mechanical systems, at their best, can never 
hope to reproduce in the cab, under the driver's immediate notice, 
all the information he obtains from the line signal. The use 
of electricity offers much greater advantages, and enables the 
effects to be produced at any required distance from the operator 
without effort. Nevertheless, mechanical means may be made to 
form a valuable auxiliary to electrical systems. 

Electrical systems have generally to provide some form of 
mechanical contact between the circuits on the engine and those 
on the track, but as they do not necessarily involve the move- 
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Fics. 1-5. -Various TYPES or SIGNALLING POINTs. 


ment of the apparatus, their design need not follow the same 
lines. If efficient contact is established that is sufficient. The 
collection of currents from the track has other points how- 
ever, which need to be considered. Metallic contact is neces- 
sary, and it has been thought that under the conditions of use 
snow and ice, or dirt, might form an objection by causing failure 
to make efficient contact. In any system whatever the design is 
the most important point. If the apparatus brought into con- 
tact is not such as wil! tend to clean, but rather to press and 
consolidate whatever the bar may be covered with, failure is 
sure to result. Considerations like these have given rise to 
suggestions for contactless systems of collecting indications, of 
which Mr. W. S. Boult's system is perhaps the best known. 
These systems depend upon magnetic influence for the opera- 
tion of the signalling apparatus on the engine, and are therefore 
independent of such conditions as have to be provided for 
in contact svstems. 

Rarere Electrical System of Cab-signalling.—As already 
stated, this system is electrical, and it is designed to collect 
indications by the rubbing of metallic brushes carried on the 
engine over metallic bars placed on the line. This method of 
collection is not essential to the system, since it is capable 


936 


of being operated equally well without contact, by causing electro- 
magnets on the line to influence magnets on the engine. This 
method of collection is not now being put forward. The system 
is one which uses visual and audible signals. The visual signals 
are (1) a small semaphore arm by which the ‘‘condition of line ” 


Fic. 6.—INsiRUMENT SHOWING FAILURE INDI- 
CATOR IN Acrion, Circurr Broken, Disc 
Rep, ARM AT DANGER. 


signals are given, and (2) two small pointers showing 1-2 and 
3-4 respectively, which are the **route " indicators. The audible 
signals, which are of the nature of “call attention " signals, are 
given by a bell. Besides these indicators, the instrument carried 
on the engine includes a visual ''failure"' indicator, by which 
the condition of the apparatus can be gauged. 
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The action of the apparatus is of the simplest possible char- 
acter. Considering Fig. 7, and leaving, for the present, con- 
sideration of the line of bars out of the centre of the space 
between the running rails, it will be found that the short-cir- 
cuiting of brushes 1 and 2 on say, bar A, causes a current to 
pass through the main magnet, 4', by which its armature 1s 
raised, putting the semaphore arm to ''danger." At the same 
time the armature closes the circuit of the springs c, d, diverting 
the current direct back to the battery after passing through 4’. 
Hence -the armature of the latter will remain attracted to the 
poles as long as may be necessary for the purposes of the 
apparatus. 

Besides passing through А! and the brushes, the initial cur- 
rent passes through the bell relay ('' during the continuan е 
of the short-circuiting of the brushes 1 and 2; the armature is 
attracted and breaks the circuit through the spring contact (¢). 
This contact forms part of the bell circuit, which itself is con- 
nected in shunt across the electromagnet A’. Hence when the 
armature of A’ is raised, the current from the engine battery 
tends to divide, part passing by А! and part by the bell. The 
connections, however, are such that current only passes to the 
bell when ('' is unenergised, and this condition only obtains 
when the brushes 1 and 2 are not short-circuited. When the 
brushes are on a metallic bar, say A, therefore, the bell is 
silent, but as soon as they pass off the bars it commenes to 
ring. 

In addition to passing through the electromagnets A' and 
(", as described, the current to the brush 1 passes through the 
springs c', d', and c, d’, each pair of which is normally in 
contact. These springs are opened by the raising of the arma- 
tures of D' and D? respectively. Opening the circuit at either 
c' d' or с? а? obviously releases the armature of A’, and, as a 
consequence, stops the ringing of the bell and lowers the sema- 
phore arm. Currents passing through D" are collected from the 
line by the brush 2, currents passing through D? are collected from 
the line by one or the other of the brushes 5 and 4. Between 
the poles of D' and D? are placed magnetised needles n, n>, pivoted 
to turn under the polarity of the poles when the electromagnets 
are energised. The spindles carry the pointers shown in Fig. 6. 
Each spindle also carries a small metal sector. slotted as shown 
by Figs. 7 and 9, in which rides a small metallic loop, pivoted 
at the other end. The passage of a current through, say, 7 
deflects the needle to one side, and the loop drops into a recess 
at the end of the slot, and locks the needle and pointer on 


Bell Relay 


Resistance 


Fic. 7.—DraAGRAM or ENGINE AND LINE CIRCUITS. 


Fig. 6 shows the latest form in which the indicator on the 
engine has been made. Fig. 7 shows in diagrammatic form 
the complete equipment of engine and line circuits, the latter 
being for a 3-way diverging junction. Fig. 9 is a photograph 
of the back of the engine indicator with the cover removed to 
expose the apparatus. 


the front of the instrument in the deflected position. At the 
same time that this occurs the lifting of the armature of D' 
breaks the contact сї d', and lowers the semaphore arm, and 
stops the bell as already stated. 

The engine carries, in addition to the apparatus described, 
two rotary switches, of which further details are shown 10 
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Fig. 10. Each switch consists of a cast-steel wheel free to 
rotate, the spindle of which carries a two-part commutator, on 
which bear two springs. The wheel is weighted so as to take 
up a normal position. In this position the springs bearing on 
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Fic. 8.—SreeL Wire PRUSHES CARRIED ON ENGINE. 
SHOWING ‘FAILURE’ INDICATOR CIRCUIT 
WIRE WRAPPED AROUND BRUSHES. 


the commutator are insulated from each other, but when the 
wheel is rotated they are connected through the commutator. 
The springs are connected with the brushes 1 and 2 respectively, 
and each rotary switch, when turned from its normal position, 
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Fic. 9. -INrTERIOoR or Back or INDICAIOR. 


connects the brushes in ihe same way as the latter are connected 
when on the bar А, or any subsequent bar of those shown in 
Fig. 7. The rotary switches 5 and 6 run over fixed bars on 
the line side ot the general form shown on the diagram, and of 
which more detail is shown by Fig. 12. These bars are fixed 


in close proximity to the bar A, as shown by Fig. 11. Hence 
the rotary switches are only actuated at or near the bar A. 

Turning now to the line equipment, the point represented as 
being approached is, as already stated, a 3-way diverging junc- 
tion. The six levers shown represent the ‘‘home’’ and ‘‘ad- 
vance’ signals for each of the diverging lines. Each ‘‘home”’ 
lever is fitted with a double-pole, and each **advance " lever with 
a single-pole switch, which are operated by the levers in the 
ordinary movement for operating the signals. The ‘‘home’’ and 
"advance" levers for the lines marked Nos. 1 and 2 connect 
the battery in the cabin with the bars B, C, D, E, placed in 
the centre of the track, the only difference being that the levers 
marked 1 apply the positive pole of the battery to these bars, 
and the levers marked 2 apply the negative pole to the same 
bars. The two levers, No. 3, connect the battery in the cabin 
to the supplementary bars, and if the junction was a 4-way one, 
other levers would reverse the polarity precisely as is done by 
levers No. 2. 

As will be seen, the batterv is not applied to the bars unless 
both the *home"' and the ‘‘advance”’ signal levers are pulled 
over. The mechanical interlocking prevents the levers for more 
than one line being pulled over at once, or tbe ‘‘home”’ signal 


Fic. 10.--Rorary SWITCH with Cover REMOVED, 
SHOWING COMMU!LATOR AND SPRINGS. 


for one line and the ‘‘advance’’ for another, and therefore in 
the case under consideration there is no need for more than one 
battery. 

A view of the bar 4 is shown in Fig. 11. It is mounted on 
wood blocks, which are in turn mounted on stoneware reels. 
The insulation is n.* high, as there is no need to aim at a high 
degree of insulation for this bar. It is necessary that bars 
should be well insulated, and they are, therefore, mounted 
upon double-shed porcelain insulators of the ordinary telegraph 
pattern. 

A further consideration of Fig. 7 will show that the prepara- 
tions made for signalling to trains are indicated in the signal- 
cabin. The two indicators required in the case of a 3-way or 
4-way diverging junction are shown in Fig. 7. When the levers 
are pulled over the current passes through a high resistance at 
bar B in a box fixed to a telegraph pole, which limits the 
current passing before and after the engine reaches the signal- 
ling bars, but which, being in shunt with the engine circuits 
when signals are being given, does not affect the current to the 
comparatively low-resistance circuits of the engine. The resist- 
ance of the indicator is kert low with the same object. The per- 
manent deflection is comparatively small. When the signals are 
being given the deflection is increased, and it can be used as an 
indicator to the signalman (1) of the position of the train which 
is approaching, and (2) whether the signals aie being giren on 
the engine. 


Consider now in further detail what takes places in a typical 
instance. Assume that an engine is approaching the junction 
shown in Fig. 7, and that line No. 1 has been prepared for it 
to pass forward. Тһе ‘‘home’’ and ‘“‘advance” signal levers 
No. 1 are both in the ‘‘off’’ position, and the battery in the 
cabin is connected positive to line. All the bars Æ, D, C, and B 


Fic, 11. 


Bar A in centre of track. Spring or Yielding Bars in advance. Bar B in centre of 
track in distance. Distance between 4 and B 100 yards, — ** Distant” Signals 
(in duplicate) “ОТ” for ‘‘Route” 1. Length ot Bars 4, B, C, D, 30 ft. 
Length of Bar E, 60 ft. 


are connected to the battery. Bar A is never connected to the 
battery, and is in no way under the signalman’s control. 

When brushes 1 and 2 are on bar 4, the current from the 
engine battery passes through c? «d^, c' d', A', C', brush 1, 
brush 2, and to the battery. At practically the same instant, the 
same circuit is separately established by each of the rotary 
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switches 5 and 6. The semaphore arm is put to danger, and 
as soon as the brushes are clear of the bar, the bell commences 
Ordinarily the time occupied in passing over the bar 
is from } to 1 second, so that the bell practically begins to 
ring simultaneously with the raising of the 


The visual and audible indications given at bar A 


to ring. 


semaphore arm. 
continue 
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until the brushes, or brush 2, comes into contact with the bar B. 
A current then passes from the bar B to brush 2, thence to the 
coils of D', and the engine frame, and the rails, &c.. to the 
battery in the cabin. The armature of a' /)! is raised and breaks 
the circuit through the springs c' d', lowering the semaphore 
arm and causing the bell to stop ringing. At the same time 
the polarised needle л is deflected so that its pointer indicates 1, 
and the wire loop drops into the depression and locks the pointe: 
in the position it has taken up. 


The visual and audible signal given at bar A is a “warning” 


signal indicating locality with reference to the signalling point 
being approac hed: the reversal of the “warning” signal is 
the ''off'" signal. If the further passage of the train on its 


journey to the '* home " signal be followed, it will be found that 
the bell will ring momentarily at the instant the engine passes 
over each of the bars C, D, E, but no change is made in the 
character of the visual indication. 

The indicator now shows the “off” signal by the semaphore 
arm, and route 1 by the pointer. "These indications continue 
until the next signalling point is reached, and are a reminder 
of the last signal received. 

Assume that the engine has reached another bar A. The 
same actions take place as described for the previous signalling 
point, but, in addition to raising the semaphore arm, the electro- 
magnet A, by the rod, # (Fig. 7), raises the wire loop out of 
its recess, and allows b pointer to assume its normal position. 
We assume again, also, that the road has been prepared for the 
train to pass forward, but, in this case, it is the right-hand road 
of a 2-way diverging junction. On reaching the bar B, the 
same operations are carried out, with the exception that No. 2 
route is shown. It happens, however, say, that at the time the 
engine obtains the ‘‘off’’ signal, and ‘‘route’’ indication, 1,00€ 
yards away from the cabin, the signalman is being informed of 
a circumstance which makes it imperative for him to stop the 
train if possible, and he instantly throws his * home ` signal to 
danger, and immediately afterwards the ‘‘advance.”’ The engine 
at the moment is just reaching bar C, say, and on passing on 
to it, the “off” signal shown by the semaphore arm is reversed 
and danger shown, the ‘‘route’’ indicator is displaced, and the 
bell commences to ring as soon as the engine is compleiely over 
the bar. These indications will continue as long as may be 
necessary. 

These actions constitute the receipt of a 
the ‘‘off’’ and ‘‘route’’ indications and an 
calculated to avert a disaster 
suddenly arisen. 

Assume now that another bar A, belonging to another signal- 
ling point, has been reached. Precisely the same effects are pro- 
duced there as have been already described. The line, however, 
has not been prevared for the passage of the train. On arriving 
at bar B the bell stops ringing momentarily, but the semaphore 
arm remains at danger. Immediately the brushes have left the 
bar the bell recommences. ‘The same effects are produced at bars 
C, D, and E if no other signal is obtained at either of those 


‘warning’ signal. 
emergency '' signal, 
from circumstances which have 
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‘home `` signal, and 


The last bar is placed close to the 
is double the length of the other bars, to allow of the train 
being brought to a stand easily with the brushes on the bar. 


points. 


signal is obtained by the continuance of the 


assed over bar B. 
|! 


Hence the **on' 
‘warning’ signal after the engine has 
and that indication is continued until subsequent indication 1s 
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given by the signalman. The ‘‘on”’ signal, moreover, is of such 
à character, considered in view of the momentary stoppages of 
the bell by the intermediate bars, as to enable the driver to 
locate his position between the point at which he obtained the 
" warning'' signal and the home” signal at which he must be 
prepared to stop. 

Assume that as the engine approaches the bar D, the signal- 
man lowers the ‘‘home’’ and ‘‘advance’’ signals. When the 
brushes come upon the bar the ‘‘off’’ signal and *'route indica- 
tion” 1 will be received precisely as already explained. 

Hence the ‘оп’ signal originally received at B may be 
reversed, and an ''off' signal may be obtained at points be- 
tween B and the first "stop '° signal just in the same way as 
the driver sees the line signal lowered before he reaches it in 
clear weather by the projection of his vision. 

Making another assumption, suppose that the engine has been 
brought to a stand on bar Æ close to the **home"' signal, and is 
waiting for the receipt of an ‘‘off’’ indication. The semaphore 
arm is at ''danger," but the bell is silent. The signalman 
lowers the ‘‘home’’ and “advance” signals for the train to 
proceed. Immediately the semaphore arm on the engine is 
lowered, the “route indication’’ 1 appears, and the bell com- 


MAIN SWITCH IN CENTRAL Position. DOUBLE LINE 
ENGINE OR TENDER FIRST. 
Warning signal given by centre brushes 1 and 2, 
Both rotary switches in use as supplementary switches, 
Release indicator and route indicator D! operated by brush 2, t 
$9 ” »9 ,? „, D2 ,! ,* Зог4 


Marin Switcu 1х Lerr Нло Position. SINGLE LINE 
ENGINE First. 
Warning signal given by brushes 2 and 4 by additional bar at 
side connected with centre bar, 
Rotary switch 6 in use as supplementary switch, 
Release indicator and route indicator D! operated by brush 2, 
Ы 9 ЫЈ , ,* D2 ” „ 4. 


Main SwircH iN Ricut HAND PosITION. SINGLE 
LINE TENDER FIRST. 


Warning signal given by brushes 2 and 3 by additional bar at 
side connected with centre bar, 
Rotary switch 5 in use as supplementary switch, 
Release indicator and rotary indicator D! operated by brush 2, 
p2 8. 
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The non-energised bars (warning signal bars) are double, 
B but electrically connected together; one bar is in the 
c centre ofthe track and the other on the left-hand side, 
looking in the direction trains travel in accordance with 


which it passes through the coils D°, deflecting the needle л! to 
3, and by the raising of the armature breaks the contacts c? d*. 
The wire loop drops into the recess at the end of the slot in 
the sector, and locks the ‘‘route’’ indicator in the position re- 
quired. The net result is precisely the same as described for 
the '"'route indications" 1 and 2, with the exception that 
the first of another pair of such indications is given. 
Had the junction been a 4-way one, the action of the 
levers for the signals for the fourth line would reverse the 
polarity of the bars, and the indication 4 would be obtained. 
The next operation of the electromagnet A frees the ‘route 
indicators," 3-4, precisely as described for 1-2. The double 
brush, 3-4, is to enable signals to be obtained whether the engine 
is running engine or tender first, towards a 3-way or 4-way junc- 
tion, and it is also used in connection with single-line working, 
to be described later. 

** Failure" Indicator on Engine.—The means for testing the 
condition of the circuits and battery on the engine have not yet 
been referred to. The actual indicator is a small disc or a grid 
(Fig. 6) appearing at an opening in the front of the instrument, 
which is white when the engine battery is in operation, and red 
if the battery fails or is cut off. The “failure indicator” cır- 
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Fic. 13.—DIAGRAM OF CIRCUITS, INCLUDING SWITCH FOR DOUBLE AND SINGLE LINE WORKING. 


mences to ring and continues to do so until the brushes have 
left the bar. 

Hence, the receipt of the ‘‘off*’ signal when standing at the 
‘“‘home’’ line signal is given, and the driver's attention is 
called to the change by the bell commencing and continuing to 
ring. 

Suppose, now, that instead of sending the train straight away 
after bringing it to a stand at the ‘‘home’’ signal, the signal- 
man wishes merely to call the train forward to communicate 
with the driver, or to bring the train forward to the advance "' 
signal, the signalman lowers the ''home"' signal and works the 
**advance"' signal lever back and forward. 

The semaphore arm on the engine will be worked up and 
down and the bell will ring intermittently and call the driver's 
attention to the character of the indication given. 

Hence a cautionary or ''calling оп’ signal can be given to 
trains standing at the ‘‘home”’ signal, and the indication is of 
a different character to other signals obtained in that position. 

In the foregoing description the signals have been given for 
a 2-way diverging junction, or for a straight road. Suppose a 
train travelling to the signalling point in Fig. 7, and that road 
No. 3 has been prepared for it. The brushes 3 and 4 are con- 
nected together so that either 1s available for the same purpose. 
As shown by the diagram, brush 4 will engage with the bars 
parallel to B, С, D, and E. The ''warning"' signal is given 
by brushes 1 and 2 on A as before. On the arrival of the 
engine at B, the brush 4 takes the current from the bar, after 


cuit is independent of the other apparatus. Current is taken 
to the coils of Ё! from one end of the battery, and thence to the 
brush 2, which completes the circuit. Interposed in this cir- 
cuit are two small electromagnets, the poles of which embrace 
the polarised needles n, n', and tend to preserve their mag- 
netism. As the ''failure"" indicator is always in action when 
the engine is in work, there is a constant current available for 
this purpose. In carrying the ‘failure indicator’’ to brush 2, 
the insulated wire is wrapped around all four brushes as shown 
in Figs. 7 and 8. Hence any obstruction on the line which 
displaces the brushes will break the ‘‘failure’’ indicator cir- 
cuit and bring it into action. The '"failure"' indicator magnet 
E' has a back contact, e', which is open when £' is energised, 
but is closed if the aramture, a’, is released. This contact simply 
bridges the open springs, с, d, of A', and if the armature а is 
released, through the breaking of the circuit of Z', the sema- 
phore arm rises to danger, the bell commences to ring, and the 
disc or grid (Fig. 6) shows red. When the battery fails the disc 
or grid shows red. 

Single Line Working.—Fig. 13 shows the engine equipment 
available for single or double line working. It only differs 
from Fig. 7 in the addition of a small 3-pole, 3-way switch. It 
is unnecessary to describe this in detail, as the side references 
afford sufficient information to follow the connections. 

The peculiarities of single line working require modifications of 
the track apparatus to obviate the receiving of signals on an 
engine proceeding in one direction, from the track apparatus 
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provided for traffic proceeding in the opposite direction, on the 
same pair of rails. A simple form of single line equipment is 
shown in Fig. 13, an examination of which will show that the 
bars A are double, but connected together electrically, and that 
only one spring bar for operating the rotary switches is provided 
near A, instead of two as in double line working as described. 
The additional bar connected to 4 is always on the left-hand 
side of the latter looking in the direction in which trattic passes 
for which the line signals are provided. Similarly the spring 
bars for the rotary switches are always on the left-hand side. 

An exainination of the switch-circuits will also show that the 
operation of the switch to right or left always cuts out of use 
the right-hand rotary switeh and the right-hand brush (3 or 4) 
looking in the direction in which the engine is travelling. It 
also puts out of action brush 1. Hence only the left-hand rotary 
switch and the left-hand brush (3 or 4 according to whether the 
engine is running engine first or tender first) are operative, and 
whilst the right-hand switch will be turned by the spring bars 
for trains going in the other direction, the brush 1 will always 
bear upon the centre bars, and the right-hand brush (35 or 4) 
will always bear on the right-hand bars. Their usual functions 
are in abeyance in consequence of the position of the switch. 
The ''warning'' signal is given by the short-circuiting of the 
brushes 2-3 (or 4) and the rotation of the left-hand rotary. 
The “off” signals are taken up by the brush 2 for the “route 
indicators ° 1-2, and by the brush 3 (or 4) from supplementary 
bars for the ‘‘route indicators `` 3-4. All other operations remain 
as described. Hence a simple movement of the switch to one 
side or the other, according as the engine is running engine 
or tender first, is all that is necessary in passing from double 
to single lines, or vice теге. 

Recording Indications | Obtained..—The system lends itself 
readily to the adoption of means by which the ‘‘condition of 
line" signals obtained may be easily recorded for each sig- 
nalling point. The length of time during which the semaphore 
arm is maintained at ‘‘danger’’ differs in accordance with the 
condition of the line. If an “off” signal is obtained at B the 
time is short; if the “on” signal is received the time will be 
longer, and will depend upon the point at which the “ofi” 
signal is ultimately received. In any case the difference is 
appreciable. This difference may be utilised in order to pro- 
duce marks of corresponding length upon a cylinder which rotates 
and travels longitudinally at the same time, by adding a marking 
pen or pencil to the rod b of A’, so that a mark is made as long 
as the armature (a) is raised. ‘The motion of the cylinder causes 
the marks to form a spiral. For places where the “off” signal 
is obtained at the bar Л, the mark is a dot only. Where the “on” 
signal is obtained at B, the mark is a line of greater or less 
length according to the time that elapses before the ‘‘off’’ signal 
is obtained. The drum carrying the paper cylinder is driven by 
clockwork, and is under the control of the signalling apparatus, 
so that it is only running when marks are to be made, and 
the driving mechanism and the marking cylinder are, therefore, 
kept of quite moderate dimensions. Arrangements are made by 
which the driver can produce a space longer than that provided 
by the design of the apparatus, and so distinguish between the 
marks made during one journey and the next. 

The experimental work in connection with this system, how- 
ever, has extended over the two last winters, and no difficulty 
has been experienced in collecting the currents from the presence 
of snow or ice. The surface of the bars is slightly rounded to 
allow water to run off. and only a thin film of ice can form. 
The contact between the brushes and the bars is of a particularly 
searching character, due to the construction of the former. 
They seem to clean the bars effectually at every operation, and 
if more engines were equipped this question would hardly appear 
at all. In any case, occasional rubbing of the surface of the 
bars with an oiled rag. which can easily be done by the plate- 
lavers when making their daily inspection, seems to prevent the 
formation of continuous films of ice throughout the lengths of 
the bars. 

During the two years’ experimental work, it has been found 
that the maintenance of the insulation of the energised bars, 
B. C, D, and Е, is of much greater importance than the con- 
tact between the bars and the brushes. "The first energised bars 
were insulated in the same manner as the bar А, and worked 
perfectly well in good weather. Long-continued rain was, how- 
ever, found to soak the sleepers and wood blocks supporting the 
bar to such an extent as practically to short-circuit the battery. 
Since the double-shed insulator has been adopted, nearly eighteen 
months ago. no trouble in this respect has been experienced, and 
the insulators have given no trouble from breakage, except when 
they have been used as targets by mischievous boys. 

This system is capable of being adapted to use of parts, 
instead of the complete system as herein described, on less 
fully developed railways where the conditions of service are 
not so onerous. It is capable of being adapted to show signals 
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for ‘‘distant’’ and ‘home ” signals, or, as already stated, it can 
be adapted to operate with the present ‘distant ' signal. 

The system has now been in use experimentally on the North- 
Eastern Railway for nearly two years, on what is the fastest 
short-distance train in the world, and on other express pas- 
senger trains. No attempt has been made to develop it by trials 
on slow trains. Under the conditions of use, the apparatus 15 
working pertectly. The directors of the North-Eastern Rail- 
way Company have arranged for the equipment of twenty more 
of their express engines and of about 14 miles of their main line 
between Newcastle and Durham. Dry cells have been found 
to give the best results on the engine, and have given pertectly 
good results in connection with the track-circuits. Six cells are 
required on the engine, and twelve cells are used in the cabin 
for the track-circuits. The wire for connecting the energised 
bars with the battery in the cabin is carried on the telegraph 


poles. 
DISCUSSION IN LONDON (DrcEMBER 5TH). 


Mr. J. №. Jacoms-Hoop (London and South-Western Railway 
Cu.) said that although the system described in the Paper was 
an admirable one, he did not think many people would regard 
it as meeung the requirements of the average railway man. It 
was not at all difficult to criticise the many details ot the paper, 
but, rather than criticise, he wouid einphasise that he was 
tairly satisfied in his own mind that, whereas in time to come 
all railway companies were bound to adopt some such system 
as that described, it was disappointing to find that Mr. Raven's 
system was nothing more than a supplemental system to the 
ordinary outdoor visual signal, and it would always be a 
question whether it was justifiable to add such a method to the 
existing visual signal mainly on the question of expense. 
Further, it did not remove the weak spot now existing, v1z., 
that the driver could please himself whether he regarded the 
signal or not. It would be found that a very large proportion 
of accidents were due to the disregard of signals. "This was 
really the most important point considered by railway people, 
and it was rather in the direction of preventing the driver dis- 
regarding the signal that advance would be made in the future, 
than by any supplen.ental system to existing methods. 

Mr. A. C. Brown said that he had been the first to introduce 
the steel-wire brush as a means of making connection between 
the engine and the track. In conjunction with Mr. Burn, 
such a method was used at Finsbury Park in 1898. and it had 
lasted for two or three years, and passed about 200 trains per 
day. He regarded this feature as the soul of all such systenis, 
as everything depended upon the connection being absolutely 
certain in spite of all things. The impact when a connecting 
piece having no inertia at all was brought against another piece, 
at the rate of 60 miles an hour or more, was so terrible that, in 
order to prevent the apparatus smashing, it was necessary to 
have something almost weightless, and flexible right up to the 
point of contact, such as a brush. He believed this to be the 
very best thing that could be used to make sure of contact on 
the train. He was surprised to see that Mr. Raven had intro- 
duced an auxiliary apparatus which did not appear to have 
anything like the efliciency of the wire brush, viz., the disc. 
At high speeds he was afraid this disc was going to cause 
trouble, more especially if snow, for instance, had dritted under 
the flexible rail. Further, what was going to happen it a stone 
or ballast got wedged in under the flexible rail. It would 
almost appear that the disc was going to fly to pieces. 

Mr. Pice said the reason of the disc was because it was the 
strongest form of lever that could be obtained with that 
apparatus. | 

Mr. Brown suggested that, if the disc were required, it 
should be made flexible, and this could be done by placing 
round the periphery of the disc a number of wire strands to 
form a brush. 

Mr. Рісс said the disc did not make any contact. It simpiy 
turned round and put into action a circuit-closing device within 
the cover. So long as it turned a quarter revolution, it was 
quite sufficient for all purposes. 

Mr. Brown repeated that a flexible brush contact would be 
the best for the purpose. On the general question of railway 
signalling, he agreed with the previous speaker that it was a 
pity, when the railway companies were taking up a new system, 
that they should continue on the new systems all the limitations 
of the visual system. "The reason for the distance and the 
home advance signal was that the driver could not see all along 
the line, but with an electrical system it would be quite possible 
to arrange for him to see the signals throughout the whole of 
the block section. This could scarcely be done by a contact 
system, but it could be done with an inductive system. 
As long ago as 1880, in conjunction with the then managing 
director of the United Telephone Co.. the predecessor of the 
National Co., he carried out an experiment with apparatus repre- 
senting the track and an engine on such a method, and they got 
perfect connection. For this purpose it was possible that the con- 
necting wires could be placed on the telegraph poles. А feature 
of the system was that the line-clear signal, which the driver 
would then have throughout the whole of the block section, 
would depend not merely on the momentary impulse of a conta t 
brush passing in the fraction of a second, but would depend 
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on the constant repetition of a characteristic signal from the 
box. E 

Mr. A. T. Brackatr (‘Great Western Railway Co.) said that 
any system of signalling on the locomotive must always give 
the driver the danger signal upon the failure of any part of 
the apparatus. The Great Western Railway Co.’s system, which 
had been tried for a long time at Fairford (see ELECTRICAL 
ENGINEERING, Vol. I., page 431). had been so successful that 
they were dispensing with the distant signals altogether, and 
were relying entirely on cab signalling. The signals on this 
system were a bell for all right and a steam whistle for danger. 
The steam whistle would always blow if it were not prevented 
bv an electromagnet forming part of a local circuit on the 
engine, so that any failure of the batteries, cr any failure of 
the working parts ol the apparatus, must result in the steam 
whistle blowing. The Paper did not make it quite clear that 
the svstem of Mr. Raven fulfilled this condition, viz., that of 
giving a danger signal in event of failure. He was aware that 
there was a visual indication given when the local battery on 
the engine was out of order, but he did not see how the 
driver would get his bell signal on arriving at the signalling 
point if the battery were out of order. In such a сазе, was 
there not a danver of the driver missing his distant signalling 
point altogether, and coming to his home signal before he knew 
lus location. 

Mr. A. Н. Јонххох (London and South-Western Railway 
Co.) said that but tor our liability to fogs, the need for someone 
to tackle this question. would not be so pressing. He entirely 
agreed with Mr. Blackall. It was absolutely necessary to 
remember first. principles, and one of these was to give the 
danger signal immediately any of the vital parts of the ap- 
paratus failed. The ideal system, of course. would be to have 
a continuous running rail, out financial considerations. came 
into play, with the result that at present we had these ex- 
pedients. He was rather inclined to think that Mr. Blackall 
and his friends had solved the difficulty as an expedient. Mr. 
Raven's system was most ingeniously safeguarded, but they 
must not overlook the fact that the engine driver was apt to 
forget that the batterv could fail, and would not look at the 
indicator. Mr. Pigg had mentioned the possibility of doing 
away with the contacts making contact on the road, and getting 
the indication by magnetic induction on the engine. This would 
practically mean going back to Mr. Boult’s system, but even 
this. with all its ingenuity, depended upon making a contact to 
give the additional signal. 

Mr. R. Burn said he had a letter from Mr. (now Sir) Henry 
Oakley, dated 1877, in which he had written to the general 
manager of the Brighton Company and the Midland Company 
to say that a signal had been given on the Great Northern 
Railway 300 vards bevond the distant signal. He thought that 
the system described in the Paper was exceedingly complicated, 
which meant that it was also an exceedingly costly one. He 
imagined that. for a single road. the cast of the engine fitting 
would be £25, apart from maintenance, and the signalling 
apparatus, with all the bars and batteries, would be quite £100 
per signal box. Economy must be shown before any of these 
systems would be adopted by the railway companies, and, 
indeed, a saving must be shown over the present detonator 
system. He ventured to think that the way to do it was to 
get the signal off the engine, and his reason for this was first 
on account of cost, and secondly on account of the number of 
foreign engines which ran over all lines, and which would not 
be fitted with apparatus on the locomotive. By having a 
post fixed at the roadside. which would duplicate the signal by 
a loud-sounding hooter like that on the tube railways--which 
could be intensified to any extent—there would be no ditficulty. 
if necessary, in waking up the driver. In fact, in experiments 
which he had carried out, the trouble was that they woke un 
the whole neighbourhood. As an instance of the influence «f 
the cost in these svstems, he mentioned that he once very nearly 
got a system adopted on the Midland Railway, but, althouch 
everybody else had been satisfied, the tratlic manager had still 
said he preferred a man | 

Mr. ALEXANDER SIEMENS thought the factor of cost mentioned 
by previcts speakers. although so important in all engineering 
matters, was somewhat modified in the case of railwav siv- 
nallinz by the requirements of safety. He had inspected the 
Great. Western Railway Co.’s system at Fairford, as the result of 
which they had done ахау with the use of distant signals 
altogether. This meant a great saving in maintenance, and so 
economical was the system that the general manager was satisfied 
to go on with it. Mr. Pigg, on the other hand, had rather 
treated the matter from an engineers point of view. He did 
not propose one bar for a set of signals, but four or five, and 
there were two extra ones outside. It was a verv beautiful 
tov and a very ingenious thing, but it was in his opinion 
expensive. Then the fatal fault was that the danger signal 
denended on the making of a contact. Mr. Blackall had already 
called attention to the fact that when the batterv failed there 
was an indication. But the driver might not be looking at the 
indicator, and, even if he were, he saw that the battery had 
failed. but that told him nothing. Tt did not tell him ‘at ail 
where he was: but in any system in which there was a 
mechanical indication at a certain point in the line—-inde- 


pendent of any electricity—an indication was received if the 
battery failed and even it the connection with the signal box 
tailed, and so the danger signal was received. It was very 
interesting to hear from Mr. Jacomb-Hood that the railway 
companies would entertain a system which did away with ail 
the usual signals, and which would only deal with indications 
ол the engine, especially it the indications not merely told the 
driver what to do, but did it for him. He did not believe there 
was the slightest ditliculty in doing that, but as he was going 
to patenc tnese ideas he would not tell them. 

Mr. ANDERSON (Great Western Railway Co.) said that Mr. 
Haven's system complied with all but two of the requirements 
laid down by the Great Western Railway Co. when they devised 
their system. One was that the danger signal, in order to Le 
absolutely reliable, must be mechanical, and, secondly, that 
ditterent signals should be used for safety and danger. Speak- 
ing from the tratlic man's point of view, a point which struck 
him was that the normal position of the visual signal, on Mr. 
Raven's system, given on the engine was “All Right,” whereas 
the normal position of the running-track signals was danger. 
This was an anomaly which was open to criticism. Another 
point was with regard to single-line working. A driver going 
trom double to single line had to reverse his main switch, and 
that seemed to him a weakness, and imposed upon the driver 
an additional duty to remember when approaching a junction. 
In the Great Western apparatus no change was necessary. He 
agreed with other speakers that the system would be too costly, 
and also too complicated, for any British railway company to 
face at the present time. 

Mr. H. J. JrrcoarE said he had been struck by the great 
complication of this system, which consequently affected the 
question of cost. He then gave some details of his system, 
which is principally mechanical in its action, and was described 
in ELECTRICAL. ENGINFERING for October 31st, page 674. 

Mr. Н. HayNaAR WirsoN supported Mr. Pigg in one matter. 
Mr. Siemens had dealt with the question of dispensing with 
the distant signal. In Mr. Pigg's Paper it was stated that this 
could be done with his system. As to whether what Mr. Pigg 
proposed was the better plan to that in use on the Fairtord 
branch, he was rather doubtful. On the Fairford branch the 
distant-signal lever was retained for electrifving the ramp, 
but Mr. Pigg coupled his connections to the home and starting 
si;nal levers. The result was that the driver always got a 
clear signal if these signals were oft. but there were cimes and 
seasons when the home signal might be lowered, and when it 
was advisable to keep the distant signals at danger. In that 
‘ase the Fairford scheme was the hetier. Objection had been 
reised to the large number of bars, but he thought these were 
one of the bright features of the scheme, inasmuch as thereby 
the signalman and driver could be in touch with each other 
directly the driver was within the zone of the signal box. But 
there was this objection. If the driver got a clear signal when 
he reached the first ramp, the bell rang and continued to ring 
al! the way through, and he thought he was right in saving that 
it would continue ringing even if the signal were thrown to 
danger, so that, if he had not noticed that the arm had been 
raised, he would not know but that the bell continued ringing 
as a clear signal. He wondered what would be done at posi- 
tions on the line where track tanks or water troughs were 
placed, 

Mr. J. P166 replied to a few points raised in the discussion, 
but reserved his main reply for the Journal. 1n reply to Mr. 
Jacomb-Hood's criticism that the system still left it open for 
t^e driver to disregard the signal, he thought that no one in 
charge of drivers would say that they deliberately disobeyed 
signals. If his attention was withdrawn from the signal and 
he passed it, it would call his attention to his mistake. He 
congratulated Mr. A. C. Brown on being the original user 
of steel-wire brushes. Mr. Raven. he was quite sure, claimed 
nothing in regard to this. With regard to the auxiliary rotary 
disc criticised by Mr. Brown, no trouble whatever had been 
fovnd from these The form given to the wheel was for the 
purpose of obiaining as strong a mechanical lever as possible, 
and not only was the bar which was run over flexible, but the 
wheel also was flexible, so that the question of inertia hardlv 
came in. "The reason for this auxiliary arrangement was that 
Mr. Raven had been asked what was going to happen if the 
brushes were carried away, and the auxiliary arrangement was 
added to obviate this difticultv. The arrangement of the 
auxiliary device was such that, whatever was likely to 
affect the brushes and tend to prevent them from performing 
their functions, such as ice, &c.. it would not affect the 
mechanical arrangement, and if it were an obstruction which 
would carrv away the brushes. it was not likelv to be an 
obstruction which would carry away the rotary switches on the 
outside of the engine. Referring to Mr. Blackall's remarks. he 
could only sav that the Great Western svstem was a very good 
svstem indeed, and he had a great admiration for it. Mr. 
Raven's apparatus, however, went just a little further than 
that. It provided route indications for facing or diverging 
iunctions. The question arose as to whether it was necessary 
to provide route indications, but nersonallv he thought it was 
very desirable. Mr. Johnson held to the idea should be 
given when anything haopened to the apparatus. That was a 
very good thing to hold to, but Mr. Raven in his system 
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wished to do a little more. First principles were very good 
things. but the ideal system was not necessarily a practical one. 
Having considered the matter from the practical point of view, 
Mr. Raven decided upon the normal off position, as it had been 
called. He did not regard it as such; it was really a repetition 
of the signal at the last signalling point. With regard to Mr. 
Boult’s magnetic system, Mr. Raven's system was capable of 
being used as a magnetic system, but he did not claim anything 
with regard to it. So far as Mr. Boult's system was concerned, 
no one admired the results more than himselt. 
A vote of thanks to the author closed the discussion. 


The following contributed remarks have been sent in for 
inclusion in the Journal :— 


Mr. J. A. F. AsriNarL (Lancashire and Yorkshire Railway) :— 
It is not generally known that an arrangement which has many 
oints in common with that spoken of in Mr. Pigg’s Paper was 
in use on the Northern Railway of France in 18/7, and Papers 
were read on the subject before the Institution of Civil 
Engineers of France, both in 1876 and 1877, by Mr. Lartigue, 
who was the inventor of the system. In the centre of the track 
a piece of timber raised above the rail level, and covered with 
sheet brass, formed what was called a ''crocodile," on account 
of the peculiarity of the shape, and suspended from the loco- 
motive was a brush made of a bunch of copper wires making a 
contact with the crocodile. The general effect of the arrange- 
ment was that the brake could be applied, steam could be shut 
off, and a bell rung in the signalman's cabin in the event of 
any trains running past signals. The arrangement was in use 
for many years on a certain section of the Northern of France 
Railway, and my still be in use, though 1 have no definite 
information on this point. The fact of the matter is that 
these arrangements of automatic control, whether mechanical or 
electrical, have keen invented over and over again, though the 
ditticulties of their adoption, however perfect they may be in 
themselves, have hardly ever been appreciated by those who are 
not actually connected with railway working. 

Mr. R. H. Warce:—The question has always arisen to the 
writer as to whether the adoption of any class of automatic 
signalling used in conjunction with the human element enhances 
the reliability in the working of trains in clear weather. In 
the case of fogs and snowstorms, it also appears very question- 
able whether the old-fashioned ‘‘detonator’’ can be surpassed 
as regards reliability. With reference to the system dealt with 
in his paper, the writer notes that no mention is made of any 
provision whereby, though brakes of the train might be auto- 
matically applied in the event of the driver ignoring а “ор” 
signal which is ‘‘on.’’ ‘This could be arranged to work in 
conjunction with any electro-magnetically controlled system of 
signalling in a variety of ways at a tritling extra cost. 

Mr. F. W. Сооке :--Тһе signals should undoubtedly be 
placed in the cab of the locomotive, where sutlicient space 
should be provided for them. They should also be both 
"audible" and ''visible." The system in question evidently 
meets this requirement. The route indicator is a very desir- 
able adjunct, but I think in the earlier stages might be dis- 
pensed with, as it somewhat adds to the complication. and 
might retard the adoption of an otherwise very valuable inven- 
tion. Wire brushes in various forms for picking up the current 
have, of course, been used more or less for 40 years, and there 
is no doubt that, if they are properly fixed and well looked 
after. they are the most reliable form of contact possible. But 
unfortunately in this climate snowstorms seriously interfere 
with any system of picking up current, where the power to be 
dealt with is so small. A great deal depends upon the method 
of attaching the brushes to the locomotive, and whether proper 
facilities are provided for replacing them quickly. A failure 
of these brush contacts has evidently been anticipated, hence 
the provision of ‘auxiliary rotary”? commutators. But it is 
posse the latter would be liable to derangement when travel- 
ing at a very high speed. "lhere is one method which might 
be utilised for employing the current for actuating this ap- 
paratus which does not seem to have been considered. That is, 
picking it up from a live insulated section of the running rail. 
This would do away with the necessity for extra contact bars, 
and would have the advantage of always being clean and ready 
for use. 

Mr. J. Bowman :—The present system of signalling has a par- 
ticularly weak point when we come to consider the distant 
signal. Consider for a moment the case of a driver approaching 
the distant signal at night, where that signal is the only light 
on the post, as in Fig. 1. If through any cause the driver 
should unwittingly pass the signal at danger, he has no warning 
signal to tell him so, and should he then sight the home signal 
at danger, he might easily assume it to be the distant signal 
and consequently overrun it, intending to stop at the next 
signal. Since there is no distinction between these signals at 
night. it is dithcult to see how he could be blamed for the error. 
I understand some railway companies have tried the illuminated 
arm. or a distinctive light, for the distant signal, but even if a 
distinctive licht were in universal use. T still should think it 
would be very advisable to give an audible and visible signal in 
the cab as the driver enters the block section. Whatever claims 
for consideration a cab-signalling system. may have, either as 


a supplementary system or to supersede the present main-line 
signals, there can be no doubt as to the advisability ot the 
distant signal warning arrangement. Of course, in foggy 
weather, as the author has remarked, the driver has a warning 
by detonator, but then it takes time to get the fogmen to their 
respective posts, and much may happen betore the audible 
warnings are in use. The author states that the system de- 
scribed is not intended as a substitute for the existing 
mechanical signals, but merely as a supplementary system, by 
which I understand him to mean that the driver would be 
required to look out for the usual semaphore signals in addition 
to observing cab signals. 1 cannot see why cab signalling 
should not ultimately be adopted as a substitute, since it can 
fulfil so completely the functions of the existing signals. I 
weuld not advocate it as a substitute for siding signals, as there 
is no call for such an arrangement. It would certainly take a 
considerable time to equip all the locomotives and track with 
the apparatus, and during that time it would be necessary to 
kave both systems in use. If cab signalling were adopted as a 
substitute for existing arrangements, it would still, of course, 
b2 necessary to provide fixed indicators by the side of the line 
to locate the point at which the driver must stop if he should 
get a danger "stop " signal in the cab. The obvious advantage 
of adopting it as a substitute would be the absene of 
mechanical apparatus between the signal lever and the signal 
post, and hence the economies on initial cost and maintenance 
which might help to balance the additional expenditure in cab 
and track equipment. If it were not for the serious question 
of cost, it would be much more satisfactory to have continuous 
ineans of communication between the signal box and the cab 
throughout the signalling section, so that the signalman could 
reverse the cab signals at any point in case of emergency. I 
quite agree with the author's opinion regarding the design of 
apparatus. An electrical system appears to be the only rational 
n ethol of transmitting the necessary information from the track 
to the cab when travelling at high speed. 

Referring to Fig. 7. 1 observe that the line circuits are 
operated by means of switches at the levers in the siena! box, 
so that when the signal levers for any one line are pulled, 
direction and line-clear signals applicable to that line are given 
in the cab. In this arrangement there appears to be no provision 
made for the proper detection of the facing points over which 
the train will pass. 

It is quite true that the signal levers cannot be pulled unless 
the locking bar and point levers are in tbe required positions ; 
any such error being made mechanically impossible by the 
interlocking between the levers. But experience has proved 
that it is possible to have the point levers in the correct posi- 
tion and yet the points may not be properly set for the passage 
of a train, This may be due to ballast between the point blade 
and the rail, or blades getting out of gauge. or perhaps a 
failure has taken place between the lever and the points. Even 
the pulling of the lock lever does not ensure that both poin: 
blades are in their proper position. In existing mechanical 
signalling the wires for the junction signals ure made to pass 
through a mechanical or electrical detector at the facing points, 
which ensures that, although the signal lever тау be pulled, no 
signal can be pulled off unless both blades of the facing points 
are in the correct position for such a signal. Not only is this 
the case, but the Board of Trade require that, where such 
facing points are more than 200 vards from the signal box. the 
lock-bolt must also be fitted with an eflicient detecting device. 
This arrangement guarantees that not only are the points in the 
correct position, but that they are rigidly bolted in that position 
before the signal can be pulled ''off." Considering that such 
precautions are taken with the existing signals, I think it would 
be very ‘advisable, if not compulsory, to detect in a similar 
manner the signals given in the engine cab, otherwise the driver 
might get a "line clear” signal in the cab when the facing 
points were in a dangerous condition. There is aiso the further 
objection to conflicting signals. Since it is impossible for the 
meccharical signal to be at ‘‘clear’’ when the points have not 
obeyed the point lever, the driver would be confused between 
the cab signal at ‘‘clear’’ and the ordinary semaphore signal at 
"danger, thus defeating the object of cab signalling. Detec- 
tion of the cab signals for junctions could be very simply 
obtained by leading the wires from the switches at the levers 
through a detection box at the points in which suitable contacts 
could be arranged. Such a detecting device would then ensure 
that the point blades were not in a dangerous condition when 
the “clear” and “‘direction’’ signals were given in the cab, 
and would further be a guarantee that the mechanical and cab 
signals would not contradict each other. Facing point detec- 
tion is, perhaps, the most important consideration in. modern 
signalling apparatus outside the signal box. and ought, there- 
fore, to be a feature in the design of anv system of locomotive 
cab signalling. It would be very interesting if the author could 
give any information regarding the approximate cost of the cab 
and track equipment he has so ably described. It is the 
question of cost which seems to be the onlv piausible objection 
that engineers can raise to automatic-cab-signalling as a prin- 
ciple. Tf the author could give any figures regarding current 
consumption and maintenance of apparatus, these weuld Бе 
acceptable. 
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DISCUSSION IN NEWCASTLE (DECEMBER 9тн). 


The Paper was discussed before the Newcastle Local Seciion 
on Monday, when a good number о! engineers, a considerable 
proportion representing the railway interest, were present. 

The discussion was opened by Dr. W. M. Тновхтох, who 
asked whether it was not possible that the drivers would in 
course of time come to rely upon the visual signals on the cab 
indicator, and disregard the varying times during which the 
bell rings (which calls give the ‘‘condition’’ and ''position "' 
signals to the driver). He also pointed out that although the 
calls gave notice of the position which the engine occupied with 
relation to the signal cabin, it might be ditticult for the driver 
to remember the-particular cabin with which he was in reference. 
He suggested that specific signals should, if possible, b» given 
for specific points on the line. Mr. Pigg had referred in his 
Paper to the fact that the line wires for the experimental instal- 
lation were carried on the telegraph poles, and Mr. G. RALPH 
suggested that underground wires were better in case of trouble 
on the railway. He also asked if it would not be sutticient to 
operate the cab signalling arrangements during foggy weather 
only. 

Mr. F. O. Hunt inquired as to the extent to which the noimal 
railway loading gauge is interfered with bv the combination of 
contact brushes under the engine, and auxiliary rails at signal 
ling points. Could the apparatus pass over a man lying flat 
on the permanent way? With the ordinary trains it was pos- 
sible for a man to avoid death in this way. Mr. Hunt attri- 
buted the fact that electrical continuity of the contacts could 
be maintained during frosty weather by means of rubbing the 
contact rails with a piece of oilv cloth to surface tension. A 
uniform coat of ice could not be formed as the surface moisture. 
before freezing, must gather up into globules which on being 
frozen, could be easily swept off the rail by the contact brushes 
in passing. 

Mr. C. TunNBULL (Electrical Engineer, Tynemouth Corpora- 
tion) argued from his experience in central station work that 
the ordinary man in charge of plant cannot tolerate any increase 
to appliances under his contrcl. Even the addition of an or- 
dinary burglar alarm to indicate the operation of a circuit- 
breaker, is regarded bv a central station assistant with passive 
hostility, and will probably be quietly shelved. In the appara- 
tus described by Mr. Pigg, there was an immense mass of com- 
plicated mechanism, which would require, if adopted through- 
out a main-line service of trains, a large staff to look after its 
upkeep. 

Mr. W. Cross followed somewhat on the same line, pointing 
out that in the cab there was a tapper switch, a contact switch. 
and another specia] switch ; and asked whether there was no 
risk of these switches being disarranged by tampering. 

Mr. T. M. Cuacue, who had had previous special experience 
on the same problem, asked Mr. Pigg whether any provision 
had been made in the design of the signalling apparatus to 
overcome the exceptionally heavy demands of the situation in 
which that apparatus was placed. 

Mr. J. R. Anprews (Post Office) pointed out that Mr. Pigg 
in his Paper stated that ‘‘contact of the line wire with telegraph 
wires on the same poles is not likely to give a false signal, as 
the apparatus on the engine requires stronger currents than 
are to be met with in telegraphy." In view of the fact that 
the Post Office used, for its Wheatstone high-speed sets, cur- 
rents of considerable pressures, he would like to know the 
strength of current required to operate the cab signalling 
apparatus. 

Mr. Рісс, in his reply, pointed out to Dr. Thernton that 
the engine driver is not a dreamy individual, but a very re- 
sourceful person. He holds his position as the result of a very 
long apprenticeship, and only on account of sustained efficiencv. 
He would, therefore. not be likely to disregard any signals, 
audible or visible. that might be given him. As regards the 
provision of specific signals for specific points, that would be 
difficult, if not impossible, even if arranged on a cyclic prin- 
ciple similar to that adopted for the variations adopted in flash- 
ing to distinguish one lighthouse from another along the coast. 
Besides this, a driver generally knows within 300 or 400 yards 
where he is at any time. By constant travelling over the same 
route he knows the succession of sounds produced by bridges, 
points, cuttings, and stations in passing them. Cases of loss of 
perception of position bv drivers usually occur at low spe:ds. 
when these sounds are modified. With reference to Mr. Ralph's 
remarks, the accident at Slough, for example, indicated that 
the cab signalling system, if adopted at all, should be con- 
tinuously in use. In answer to Mr. Hunt, the load gauge allowed 
for about six inches under the train, while the brushes could b» 
approached to three inches from sleeper level. The brushes are 
now running over water troughs on the route, dipping into them, 
but the resistance of the water is too high to interfere with the 
signalling. Mr. Pigg exhibited surprise that an electrical engineer 
should refer to the Raven system as complicated. He defined 
complication as that which requires constant adjustment, which 
did not occur in this case. As regards the alleged attitude of 
aversion on the part of mechanics to gears of this sort, he men- 
tioned that the particular engine driver in charge of the ex- 
perimental gear was proud of it to the point of prevaricatory 
laudation. Concerning the question. of tampering, this is im- 


possible on the track, as the engine drivers are grown men. 
To prevent tampering in the sheds, which was possible, the 
engine driver is provided with a master key, by which all cir- 
cuits can be switched off by him when he leaves the cab. In 
reply to Mr. Clague, the special provisicns against vibration, 
which is the chief trouble on an engine, were to make the 
gaps of the controlling magnets specially long, and to sling the 
armatures vertically so that the vertical movement due to 
vibration would affect the lengths of the air-gaps as little as 
possible. With reference to Mr. Andrews’ question, the current 
required by the apparatus is half an ampere. It is true that 
any danger of a false “off” indication on the cab signal due to 
contact between the line wire and the telegraph wires could not 
be tolerated, but in the experimental installation, due to the 
careful erection of the wires, no data are available as to the 
possible trouble due to such contact. 


Institution of Electrical Engineers.—' l'he following is the result 
of the ballot for new members at the Institution of Electrical En- 
gineers on Thursday :—Associate Members: Brady, Wiltred Bow- 
man, Borough Electrical Engineer, Harrismith, Orange River 
Colony; Brooks, Ernest Edward, 202 East Park Road, Leicester ; 
Eadie, John Charles, Erection Department, British Westinghouse 
Co., Ltd.. Trafford Park, Manchester; Havelock, John Henry, 21 
Elms Road, Heaton Moor, Stockport; Seymour, George Edgar, 
Messrs. Sir W. G. Armstrong, Whitworth & Co., Elswick 
Works, Newcastle-on-Tyne. 


A New Incandescent Lamp Cap.—' Ihe Edison & Swan United 
Electric Light Co., Ltd., are introducing a new type of lamp 
known as the '' Black-cap," which has been placed on the market 
to meet the demand for a high-grade lamp, of standard pattern, 
suitable for use in all exposed s:tuations, where the ordinary 
type would be unreliable owing to corrosion from damp ог 
chemical fumes. The lamp is specially suitable for use in such 
places as mines, chemical works, breweries, laundries, cellarage, 
and all similar places where the lighting is exposed to either 
damp, or fumes which would have a corrosive effect on the 
lamp caps, if left unprotected with the exception of the ordinary 
lacquering. The new cap type is enamelled with an acid and 
waterproof enamel of high tlexibility and insulating qualities, 
and in addition to the protection afforded by this, the cementin 
of the cap to the bulb is effected by means of a waterproo 
cement, thus rendering the lamp impervious to moisture or 
fumes. 


A Successful Rating Appeal.—On Friday, in the King’s 
Bench Division of the High Court, the case ot the Metropolitan 
Electric Supply Co. v. the Assessment Committee of the Metro- 
politan Borough of Paddington, and the Surveyor of Taxes for 
the district comprising the parish of Paddington with the said 
Borough, came up before Mr. Justice Bray on a special case stated 
by arbitrators. The appellant company were formed to supply 
electric energy under the Metropolitan Electric Act of 1889, and 
occupied certain hereditaments known as the Amberley Road 
Electric Lighting Station, and certain mains, wires, and other 
electrical apparatus in the borough ot Paddington. The appel- 
lants appealed to the general Quarter Sessions of the Peace for 
the County of London against the valuation made on May 23rd, 
1905, whereby the applicants were assessed as occupiers of the 
premises in Paddington at the gross value of £24,584, and the 
rateable value of £17,976. By an agreement of April 2nd, 1907, 
between the appellants, the respondents, and the Surveyor of 
Taxes for the district, it was agreed that the appeal should be 
referred to Mr. Alfred Littleton as arbitrator. Prior to July 
oth, 1904, the appellants carried on as part of their undertaking 
on their premises other than Paddington an electrical undertaking 
and business in Marylebone. On July 5th. 1904, an agree- 
ment was made between the appellants and the Marylebone 
Borough Council for the transfer by the appellants to the Council 
of Marylebone the undertaking for the temporary supply of elec- 
tricitv as agents for the Council to all consumers іп the Borough 
from (1) the date of the agreement to March 31st, 1905; (2) from 
March 315%, 1905, to March 31st, 1906. The appellants contended 
that in valuing the undertaking the circumstances that the Mary- 
lebone undertaking was before March 5154, 1906, in process 
of being severed, and was at that date to be wholly severed from 
the appellants’ undertaking, should have been taken into 
account. It was contended by the respondents that the valuation 
must be made on the basis of the published accounts of the 
appellants for the year 1904, that the fact of the partial sever- 
ance referred to in the Marvlebone undertaking, which would 
be completed in March lst. 1906. should not be taken into 
account. The arbitrator held that the contention of the appel- 
lants was right. If he was right in so holding, then he found 
as a fact that the assessment annealed against would be reduced 
to £21.377 gross value and £11.076 rateable value, and he directed 
that all costs, which were in his discretion, should he paid by 
the respondents to the appellants. After hearing arguments on 
both sides, Mr. Justice Bray said he agreed. with the contention 
of the appellants that the arbitrator was right in holding that 
the contention of the appellants was good law. He therefore 
decided in favour of the appellants, and allowed the costs of 
the argument. 
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NEW COMPANIES 


The following new companies have been registered during the 
past month :— 


LONDON ELECTRIC SUPPLY (JOINT COMMITTEE).— 
Registered, with a capital of £10,0C0, in £1 shares. To promote 
a Bill or Bills in Parliament (a) making further provisions for 
the supply of electrica] energy in the County of London and 
in the surrounding districts in Kent, Surrey, Middlesex, and 
Essex; (5) providing for the incorporation of a Joint Committee 
and defining its constitution, powers, and obligations ; and (c) 
altering, modifying, or revising the existing statutory provisions 
applicable to the companies or local authorities empowered. to 
supply electrical energy within the said area, and conferring 
other powers on them, &c. ‘The signatories are pex F. Flad- 
gate, 60 St. Martin's Lane, W.C., Chairman of Charing Cross. 
West End and City Electricity Supply Co., Ltd.; J. Harrison 
Cripps, 16 Stratford Place, W., Chairman of Metropolitan Elec- 
tric Supply Co., Ltd.; H. Stewart Bain, 254 Cockspur Street. 
S.W., managing director of London Electric Supply Corporation, 
Ltd.; F. Irving Courtenay, 19 Cadogan Gardens, S.W., Chair- 
man of Chelsea Electricity Supply Co., Ltd.; H. R. Beeton, 
Richmond Road, Earl's Court, S.W., Chairman of Brompton and 
Kensington Electricity Supply Co., Ltd. ; H. St. J. Winkworth, 
37 Tranquil Vale, Plackheath, S.E., Chairman of South Metro- 
politan Electric Light and Power Co.. Ltd. ; J. B. Braithwaite, 
1-2 Great Winchester Street, E.C., Chairman of City of London 
Electric Lighting Co., Ltd.; R. P. Sellon, Moorgate Court. 
E.C., director of County of London Electric Supply Co., Ltd. 
No initial public issue. The shares (except those issued to the 
signatories) shall be held by the following companies :—The 
Brompton and Kensington Electricity Supply Co., Ltd.; the 
Charing Cross, West End and City Electricity Supply Co., Ltd. ; 
the Chelsea Electricity Supply Co., Ltd.; the City of London 
Electric Lighting Co.. Ltd.; the County of London Electric 
Supply Co., Ltd.; the London Electric Supply Corporation, 
Ltd. ; the Metropolitan Electric Supply Co., Ltd. ; and the South 
Metropolitan Electric Light and Power Co., Ltd.; or some of 
them, or such other companies as may become shareholders. The 
Board of Directors is to consist of one representative of each of 
the suid companies. At Board meetings each director shall have 
cne vote for each share held by the company he represents, and 
at general meetings one vote for each share. 


CASTOLIN REPAIRING CO.—Registered with a capital of 
£2,000 in £1 shares, to acquire the business now carried on by 
T. W. Shettield and W. H. Lillenfield as the Castolin Ropa 
Co. No initial public issue. Registered office, 11 Queen Victoria 
Street, E.C. 


CHRISTIAN & PHIPPS (1907).—This company has been re- 

istered to acquire the business, carried on at 25 High Street, 
Han pon Wick, Midd'esex, of electricians and manufacturers 
of electric appliances, &c. Registered offices, 25 High Street, 
Hampton Wick. 

ELECTRIC STORES (WOLVERHAMPTON).—Th:s company 
has been registered with a capital of £2,000 in £1 shares to 
adopt an agreement with J. H. Whittaker, and to carry on the 
business of suppliers of electric light and power, electrical 
apparatus, &c. 


HOOGHLY RIVER ELECTRIC POWER.--This company has 
been registered with a capital of £100,000 in £1 shares to carry 
on in India the business of suppliers of electricity. The signa- 
tories аге A. J. Boughton, Parliament Chambers, Westminster, 
S.W.; J. M. T. Horne, 78 Cicada Road, Wandsworth, S.W.; 
H. C. Stewart, Ebor House. East Sheen, S.W.; F. A. H. 
Walker, 12 Vicarage Road, Frindsbury, Rochester: G. Heath, 
Brooklands, Cobham, Surrey: R. E. Hall, Greenside, Hampton 
Court; B. J. Nichols, Wemblev Croft, Wembley. 


NORTHERN ENGINEERING AND CONSTRUCTION CO. 
—Tegistered with a capital of £3,000 in £1 shares, to adopt 
an agreement with C. A. Esmarch and J. S. T. Walton, and to 
carry on the business of electricians and mechanical engineers, 
&c. No initial publie issue. Registered ottices, 17 Coll ngwood 
Street, Newcastle-on- Tyne. 


J. & К. OLDFIELD.- -This company has been registered with 
a capital of £5.000 in £1 shares, to acquire the business carried 
on by J. & R. Oldfield at Warwick Street, Birmingham, and to 
carry on the business of manufacturers of electrical and scientific 
instruments, &c. 


J. ROBINSON.— This company has been registered with a 
capital of £5.000 to take over the business of steam and hydraulic 
engineers, now carried on at Openshaw, Manchester. Registered 
оћсеѕ. Field Works, Old Lane, Higher Openshaw, Manchester. 


SAMUEL WHEELER.—This company has been registered 
with a capital of £7,000 in £1 shares. to acquire the business 
carried on by S. R. Wheeler in Smethwick, Staffs., of boiler 
manufacturer, electrician, &c. Registered — otlices, London 
Street, Smethwick, 

F. W. SMITH & CO. (1907).— Registered with a capital of 
55.000 in £1 shares, to carry on the business of electricians. 
electrical and = mechanical engineers, &c. No initial public 
issue. Registered. office; 33 Chapel Street, Southport. 


SPENSERS.—This company has been formed with a capital of 
£10,000 to take over the business of electrical and generai 
engineers, carried on by S. Flower and G. C. F. &*zékacs. 
No initial public issue. 

WADDLE PATENT FAN AND ENGINEERING CO.—Rezis- 
tered with a capital of £20,000 to acquire the b:siness of the 
Waddle Patent Fan Engineering Co. No initial public issue. 
Registered offices, Llanmcre Works, Llan:lly. 


A Large Indian Electric Power Scheme.—The Bengal Coal- 
fields Electric Licence, 1907, just granted to Messrs. Hoare, 
Miller & Co.. cf Calcutta, provides that the generation of 
electric energy shall be on the alternating system, and the pres- 
sure shall not exceed 10,000 volts, at a frequency between 
20 and 50 cycles per sec.; and the pressure shall not exceed 
500 volts for general distribution, or 600 volts on the traction 
side. The undertaking can be purchased by the Government ot 
Bengal at the end cf 42 vears, cr at the end of pericds of ten 
vears after that time. 


Wireless Telegraph Installation in Colombo (Ceylon).—<A sug- 
gestion recently made by the Ceylon Chamber of Commerce. to. put 
Colombo and Minicoy (an island between the Maldive ала 
Laccadive Islands) into direct communication by means otf 
wireless telegraphy, has been approved by the Colonial Otħce. 
At present, from the time steamers leave Aden or Suez, no 
news is received of them until they reach Colombo Harbour, and 
arrangements for the handling of the cargo, running of boat 
trains, &c., are made under dithculties. Minicoy being one day's 
steaming distance from Colombo, the installation would greatly 
facilitate the preparation for the unloading of vessels. 


Audit of Electric Supply Companies’ Accounts.— The following 
letter has been sent by the Board of Trade to the secre. 
taries of electric supply companies throughout the Kingdom : 
“I am directed by the Board of Trade to refer to the provi- 
sions of the above-named order, requiring that the accounts of 
the undertaking shall be examined and audited by an audivor 
appointed by the Board of Trade. The Board have now under 
consideration the question of appointing the ofticial auditors of 
the accounts of electricity undertakings for the year ending De- 
cember 3lst next, and, among other questions, they are consider- 
ing how far it would be possible or expedient to utilise for the 
purposes of the official audit the audit conducted on behalf of 
the shareholders, and so to reduce the amount of work and in- 
convenience involved by the double audit. It would assist the 
Board in coming to a conclusion on this point if vou would be 
good enough to favour them with the name and address of the 
auditor appointed to audit the accounts of your company on 
behalf of the shareholders for the year under notice, and with 
information of the amount of the remuneration payable to him 
in respect. of the service. The Doard will be glad to receive 
a reply as soon as possible.” 


Next Year's Electrical Exhibition. —At the meeting held in 
Manchester on Friday, in support of the Electrical. Exhibition 
to be held in that district in the autumn of 1908, Mr. E. H. 
Langdon, President of the Manchester Chamber of Commerce. 
who presided, said that the proposition had heen discussed bv a 
Comnuttee of the Chamber, and it had been decided to give 
all possible assistance, short of committing the Chamber to any 
expenditure, provided that the exhibition was not turned into 
а saleroom, and that there were no side shows or entertainments. 
The Manchester Chamber of Commerce desired an exhibition 
which would be purely scientific and practical, and upon this 
undertaking he moved that the meeting approve of the circular 
already sent out (ELECTRICAL ENGINEERING, November 28th. p. 
855). Mr. C. S. Northcote stated that funds were coming 
in satisfactorily, and no guarantee fund had be:n attempted or 
desired. During the discussion it was stated that no site had 
vet been selected, but several were under consideration. and this 
matter will be settled when the full Committee meets. It was 
unanimously resolved to proceed with the scheme on the lines 
set forth. In view of the fact that another trade meeting is to 
be held in London to-day it was decided to elect only three repre- 
sentatives to serve on the General Committee, and the following 
gentlemen were nominated and accepted office: Mr. H. Bevis 
(General Electric Co., Ltd.), Mr. D. N. Dunlop (British West- 
inghouse Electric & Manufacturing Co.. Ltd.). and Mr. B. Lonz- 
bottom (Electromotors, Ltd.). At the meeting convened in 
London by Sir William Preece, and which will be held at the 
Hotel Cecil to-day at 4 p.m., a further five representatives of 
electrical firms are to be elected to serve on the general comnut- 
tee. At the Manchester meeting the following firms were re- 
presented :—The Aron Electricity Meter, Ltd., Messrs. 
Berry, Skinner & Co., British Westinghouse Co., Bruce. Peebles 
& Co.. Messrs. Drake & Gorham, the D.P. Battery. Ltd., Messrs. 
Dugdill & Co., the Electricity & Ordnance Accessories Co., Ltd.. 
Electromctors, Ltd., Messrs. Ferranti. Ltd., the General Electric 
Co.. Ltd.. Lancashire Dynamo & Motor Co.. Ltd., Liverpoo! 
Electric Cable Co., Ltd., Messrs. Mather & Platt, Ltd., Messrs. 
B. & 5. Massey, New Brotherton Tube Co., Ltd., Messrs. Parmi- 
ter, Hope, & Sugden, Messrs. Reyrolle & Co., Lid., and Messrs. 
Steinthal & Boydell. 
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THE TORQUE CONDITIONS IN ALTERNATE-CURRENT MOTORS 


V R. V. A. FYNN read a Paper before the Birmingham 
| Local Section of the Institution of Electrical Engineers 
last night, in which he dealt with the torque conditions obtain- 
ing in some of the most important types of single and poly- 
phase commutator and squirrel-cage or slip-ring motors. Не 
endeavoured to bring out their several characteristic features 
so as to render possible a comparison ot the various types, and 
to enable an opinion to be termed as to the relative degree in 
which the active material can be utilised, and as to their rela- 
tive weight efficiency as distinct trom their conversion or trans- 
formation etliciency :— 

(a) The Self-excited, partly Compensated, Single-phase, Shunt 
Induction Motor.—The motor in question is shown diagran.- 
matically in Fig. 1. The machine, along its axis a a, is nothing 
but a transformer, and when the rotor is not revolving it behaves 


Fic. 1. 


exactly like a short-circuited transformer. Let 7^ be the poten- 
tial difference at the terminals of the stator or primary winding 
having z, turns, and let i, represent the current flowing through 
that winding. Now i, can be looked upon as the vector sum ot 
a magnetising current i, lagging far behind P, and of a current 
i,’, which is equal and opposite to the current 1, flowing along 
the axis a a in the short-circuited secondary, the number ot 
effective turns of which 15 z,. As long as the rotor is stationary 
the magnitude of i, will depend on e,, which is the E.M.F. 
induced in the rotor along a a, by the flux N,", set up by fo 
and on the impedance of the rotor along that axis; whilst the 
phase relation between i, and e, will depend on the ratio of the 
inductive to the ohmic resistance of the rotor in the axis a a, t.e., 
on tangent w, 

Both i, and i will produce fluxes along every available path, 
the magnitude of these fluxes standing in inverse ratio to the 
reluctance of the various paths. If the motor is devoid ot 
leakage, then the only path having a finite reluctance is that 
followed by .V,9, or the path for the flux of mutual induction ; 
consequently the fluxes set up by 7, and i’ respectively will 
only have that same path open to them, and since i, and 7,’ are 
equal and opposite, the fluxes set up by them will cancel out— 
therefore thev are not rcally present in the machine, are not 
avallable for any purpose whatsoever, are termed imaginary, and 
need not be further considered. If, however, the motor is not 
devoid of leakage, and in practice such is always the case, then 
over and above .V,? and the two imaginary fluxes just referred 
to, there will exist others both in stator and rotor; these others 
closing over leakage paths having as a rule a very high reluct- 
ance as compared with the path of mutual induction, and being 
known as leakage fluxes. It is vital for the proper operation 
of the motor under consideration that these leakage fluxes be as 
small as possible. 

The actual leakage fluxes for both stator and rotor can be 
broadly classified under the headings ‘‘ peripheral" and “flank " 
dispersion. The ‘‘peripheral’’ leakage can further be subdivided 
into slot and zigzag leakage. This whole question of leakage 
teems with difficulties, enters into every alternate-current pro- 
blem. and always requires very careful consideration; in the 
present case it is of particular complexity. 

The reluctances of the various leakage paths differ, and the 
M.M.F.'s acting on each of these paths are also different, then 
the reluctance of each path is not constant for all values of the 
corresponding M.M.F., and, finally, it is a difficult matter to pre- 
determine the various reluctances. It can, however, in most 
cases be assumed that where the leakage fluxes thread iron, that 
iron will he saturated, in which case the reluctance of all 
leakage paths may be taken to be constant for all values of the 
acting M.M.F.’s. А fair approximation to the actual facts can 
then be arrived at by assuming equivalent leakage paths for both 
primary and secondary. such paths having constant reluctances р’, 
and p,", as compared to the variable and very much smaller reluct- 
ance p of the path of mutual induction, it being understood that 
the whole of the ampere-turns (à, z,) + (à, z,)-- (7, гу) acting on p's 
produce a leakage flux .V,', equal, for all conditions. to the sum 
of the true primary leakage fields as they actually exist in the 
motor, and that the ampere-turns (i. z,) acting on pg," produ: e 


a leakage flux .V,' equai, tor all conditions, to the sum of the 
true secondary leakage fields as they actually exist in the motor. 

{t has been stated that p is variable; strictly speaking this is 
true, for one part of the ampere-turns producing the mutual 
flux goes to overcome the reluctance of the iron path, which 
reluctance varies with the density, whilst the rest of these 
ampere-turns is expended on forcing \,° twice through the air- 
pap. The iron ampere-turns are, however, as a rule, so small 
compared to the air ampere-turns that their variable nature may 
be neglected within the range within which .V,? is likely to 
vary, so that no serious mistake is made in further simplifying 
matters by assuming p constant as well. We then have at any 
instant a flux N, produced in the stator where V =N OHN; 
of which AN,? threads both stator and rotor windings, whereas 
.V,! only threads the stator winding; in addition we have JX,’, 
which only threads the rotor winding. 

The phase relation existing between a M.M.F. and the cor- 
responding flux depends on the presence or absence of iron in 
the path ot that flux. When there is no iron in that path, then 
M.M.F. and flux are cophasal, if iron is present the flux lays 
behind its M.M.F. by an angle Ө depending on the losses arising 
in that iron and due to the oscillations of the flux. This angle 
is appreciable but not very large as a rule, and depends on 
the volume of iron involved, on its thickness, quality, and on the 
Яах density: within the practical limits 0 may be taken as 
constant for not widely differing values of the M.M.F. As a 
rule. the leakage fluxes. which involve little iron, are taken to be 
cophasal with their M.M.F.'s, thus N,’ may be said to be co- 
phasal with (i, z,), and N,’ with (i, z,) On the other hand, 
N,? lags behind (1, z,) by the angle Ө, which can be taken аз 
constant for the motor shown in Fig. l. and within the range 
of its normal operation, but which ought not to be neglectea. 

Every flux induces in the winding which it threads an E.M.F. 
lagging 90° behind itself. Thus in the stator winding there will 
be e,°, due to V,°, and е,’ due to N’, so that P must at any 


instant equal and oppose the vectorial sum of ¢e,°+e,’+t, w, 
where 1, w, is the primary ohmic drop. In the rotor we have e, 
due to N°, also e, —i, x, due to ХҮ.’ and i, w,, so that at any 
instant e,+e,.+1, w,=0. A consideration of Fig. 2, where these 
conditions are depicted in an exaggerated manner and for the 
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case of the rotor standing still, will readily show that the 
magnitude of the mutual flux .V,°, and therefore the 
magnitude of i,, must vary with every variation of the magnitude 
of i, or of the phase of i, relativelv to e,, in other words, with 
the angle $,, and even if P is kept constant. It is important tu 
get an idea as to the order of magnitude of this variation of 
N O, for it will appear later that the actual value of N° is a 
determining factor in the starting and running performance of 
some of the motors which will be considered. 

Any method which leads to the predetermination of the ratio 


P* also allows of the magnitude of .V,? to be determined for any 


xalite or phase position of the primary current. When a motor 
is connected across the mains whilst standing still with its rotor 
short-circuited, as for instance at starting, then the no-load value 
of .V,? will fall to т, .V,9 where v, is always smaller than 1, 
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and may easily be as small as 0°3, or sometimes even less. If 
the secondary has ohmic resistance only, then v, increases with 


w, and for a given current also varies directly with?! When 
P 


the secondary has reactance as well, then for a given current v, is 
the greater, the greater r,. In addition N,? may be said to vary 
proportionally with the E. M.F. at the terminals of the primary. 
It is to be further noted that the better the power factor, i.e., 
the smaller the phase difference between i, and /’, the smaller 


is the ettect of P" on +, V,°, and the greater the effect on w, ; 
p 

on the other hand, the worse the power factor the greater the 

effect of - and the smaller the influence of w,. Ina tolerably 


good T er, N,9 wil, under running conditions, differ very 
little from ,V,9 for any value of the stator current within the 
working range of the machine. 

It is now clear that as long as the motor in Fig. 1 is at rest 
no torque can result. The only fields which are piesent are 
the local leakage fields N,', N}; in stator and rotor, and the 
transformer field +, N,? threading both stator and rotor. These 
three fields are co«ial, and their axis coincides with that of z,. 
This axis will in future be referred to as the transformer or 
armature axis. In the rotor there is only a current i, flowing 
from a to a. this is the armature current, but as it is distributed 
on the rotor symmetrically on either side of the transtormer 
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axis it can produce ro torque with any cf the cxisting ficlds, for 
they are all coaxial with the current distribution in the rotor. 
Even if V,’ or ve, ,V,? were of the same phase аз i,, the torque 
produced by the ampere-turns on one side of the armature axis 
would be cancelled by an equal aud opposed torque produced 
by the opposite ampere-turns on the other side of a a. 

As soon as the motor is somehow brought up to a nearly syn- 
chronous speed the conditions undergo a material change. The 
diagram shown in Fig. 3 represents these altered conditions. 
although in a slightly exaggerated manner, in order to gain in 
clearness. For the same reason many of the vectors such as 
1, w,, e,', e,?, Vi and V, of Fig. 2 have been omitted, and it 
has simply been assumed that r, №0 lags by a little less than 
90* behind P. 

By rotation of the rotor conductors in r, N,° an E.M.F. (e,,) 
is generated (as distinguished trom induced) at the brushes b b, 
and the phase of this E.M.F. will, according to the direction of 
rotation, be the same as the phase of v, .V,9 or opposite to it. 
In Fig. 5 the direction of rotation of the motor is supposed to 
be such that the phase of e, differs from. that of viN, by 
180°. Further, by rotation of these same rotor conductors in А, 
an E.M.F. (e4) is generated, which, for the same reason as 
before. differs from the phase of N,’ by 180° and is shown at 
GJ. The leakage flux V,’ is cophasal with i, and is shown at 
OF. Since these two E. M.F.'s appear in the same circuit, that 
along the axis b b, which axis will hereinafter be referred to as 
the motor field axis, it is their resultant e, +e, which will deter- 
mine the flow of current in that circuit. This resultant is OJ, 
and it produces a current i,, shown at OA, which current is 
nothing but the magnetising current of a transformer on open 
circuit, the primary of which is disposed on the rotor between 


the brushes b b, and has no secondary either on the rotor or 
on the stator. It follows that i, will lag behind OJ much as +, 
lags behind P. | 

The ampere-turns i, z,, the axis of which is perpendicular to 
that of the ampere-turns i, z, and i, z,, produce a field .V, along 
the axis b b, which will lag behind i, by an angle of the same 
order of magnitude as 0,; this is the motor field N, and it is 
shown at OL. Now N, induces in the rotor conductors and along 
its own axis an E. M.F. e,, purposely omitted from the diagram, 
which together with i, w,, end e,' (neither of which are shown) 
must be equalled and opposed by enten or OJ. Finaily. by 
rotation of the rotor conductors in №, an E. M.F. (e). shown 
at ОЛ is generated at the brushes a «a; its direction is always 
such as to oppose the armature current t,. When ел is ot oppo- 
site phase to r, V~, then e,, 15 of the same phase as N, and rice 
versed, It is seen that there are two E. M.F.'s in the rotor along 
the axis a «a. the first is the working E.M.F. (e,) which only 
depends on the magnitude and phase of v, .V,?. the second is 
the back 14.M.F (e) which depends on the magnitude of № 
and on the speed, theretore on the square of the speed. The 
resultant OX ot these two E.M.F.'s is the one which, together 
with the time constant of the rotor, determines the phase and 
magniiude of the armature or working current 1,, so that at any 
instant О = УХО where AS=i, x, and SO=1, w, Fig. 3 
approximately illustrates the conditions for such a motor operat- 
ing near its tull load, and it is now possible to recognise the true 
torque conditions. 

The production of a torque in such a machine has been ascribed 
to the interaction of all sorts of currents and fields, the theory 
which has perhaps been most generally accepted. distinguishes 
between the following three torques :— 


D, between v, №, and 1, 2, 
n, » М, 12, 
and Dy b: М, n 525 


where v, X, is supposed to be that part of the field due to 4, 2, 
which threads the rotor, where V, is supposed to be a field link- 
ing with both rotor and stator and due to 1, z,, and where №, 
links with both rotor and stator and is due to г, z.. Acording to 
this theory D,=— D, and the actual effective motor torque 
D, zl. 

From what has already been said, and by reference to Fig. 3, 
it must be clear that no field such as .V, exists in the motor at 
all. so that /J,=0, and it will be shown that 1),, which is sup- 
posed to be cancelled by D. is the main torque, whereas D, is 
cither zero or verv small indeed. As a matter of fact, three 
torques can exist, but they are due to the interaction of other 
tactors than those which have been just enumerated. 

The ampere-turns i, z,, like any other, can produce a torque 
with апу field. the axis of which does not coincide with their 
own axis, which in this case 1s b b; they can, therefore, pro- 
duce a torque with any of the fields in the transformer axis as 
long as these actually thread the rotor and are either in phase 
with 1, or differ from т, by a phase angle Э, 90°. 

Thus ғ, z, can produce a torque D, with v, №0, f.e., OX with 
OB in Fig. 3, апа ғ, 2, can produce a torque J, with №”, 1.6., 
ON with OF in Fig 3. 

We can write- - 

Di 4 ,.)(1,2,) 608 буу. ice um cu ws Д1) 


where 8,, is the phase angle between v, .V,9 and 14,; for 
ё ,=90°, D, z0. but ON is practically at right angles to OB, and 
1), is therefore very small, if not zero. Itis further to be noted that 
the phase relation between ОЛ and OA hardly changes during 
the operation of the motor, so that D, is of little impoitance as 
a rule. 

Any change in the magnitude of D, is almost entirely due to 
the fact that the phase of OA alters slightly with varving load, 
the angle BOA increasing with the load. If it were not for 
this phase variation /), would be practically constant under all 
loads, for the ‘motor field "" v, .V,? and the ‘‘armature current "' 
1,. which determine the torque 7,, change but little from no load 
to full load. 


D, NS ig 2.) COS б. nee sae oes LEX eee (2) 


The phase angle 6,, between №. and i, in Fig. 3 15 nearly 1807, 
both toraue factors are therefore fully effective. Notwithstanding 
D. can never be very large, for т, is only of the same order 
of magnitude as s. Strictly speaking, ғ, is, as а rule. some- 
what greater than т, because although the reluctance of the 
path for У, is about equal to the reluctance of the path for 
v, N°, yet the winding in which +, flows is generally distri- 
buted over the whole pole-pitch, whereas z, is generally only 
distributed over 3 of the pole-pitch. As а rule $, is only about 
1 to 4 or the value of т, at full load and №, being only a leak- 
өңе held is not only very small as compared to v, N,° or N. 
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but little of it links usefully with the whole of i, z,, so that D, 
is never likely to be of any appreciable magnitude. 

The character of D, differs from that of D,; in this case 1, 
must again be looked upon as the ''armature current” and 
remains materially constant for all loads; strictly speaking, it 
decreases proportionately with the speed, whereas the *''motor 
field " N,’ increases with the load. These conditions are exactly 
opposite to those existing as a rule in a shunt motor, where it 
is the field which is constant and where the armature current 
varies with the load. The phase relation between i, and У, 
varies somewhat with the load, but the direction of D, remains 
constant. 

Finally the rotor ampere-turns in the axis a a can produce a 
torque D, with N,, which appears along the axis b b, thus— 


D,==Ng (ty 2,) cos бу, i wes ua cuo d) 


where 5,, the phase angle between N, and i, or OL and OD, 
is all but 180°. Now J, is all but equal to v, N,? in magni- 


tude, whereas i, is all but equal to 4,, so that both are large; © 


D, therefore is the real torque of the motor, and that is why 
the author has always designated +, as the armature current, and 
iV, as the motor field of this machine. D, is a true “shunt 
torque," for the motor field is practically constant for all loads, 
and the armature current varies with the load. 

If it is desired to express the torque of the motor as a func- 
tion of the primary current i, and not of the secondary current 
$,, then it need only be remembered that here, as in every trans- 
former, i, is the vectorial sum of the working current 4, and the 
magnetising current i, thus— 


42-1 2,-1,2, 
=v, t 21 
where г, is a coefficient which varies with the variation of the 
magnitude of and the phase relation between i, and i,; v, is very 
small indeed at no load, and approaches unity without ever 
equalling it as long as no phase compensating device is made use 
of. If the motor is, however, compensated, then v, may easily 


become equal to or greater than 1; a glance at Fig. 5 will make 
this clear. We can also write :— 


D= №, (à, z, — i, гу) сов 44 А, (0,4 гу) cos б»... ... (4) 


If it be desired to determine the actual value of D, іп kgm., 
then we must write :— 


i, 
Dy= Bj 5.21 тп COS 0... .. .. ... (5) 


where 1, is the maximum and m the effective amplitude of the 
armature current on the assumption that this current varies 
according to a sine function, where / and d are the useful lengths 
and diameter of the rotor in centimetres, and B the mean space 
value of the effective density of that portion of the field N, 
in which are immersed the ampere-turns i, z,. In this case 
1, 2, are distributed over the whole pole pitch so that B will be 
the same as the mean effective magnetic density of N, as a 
whole. 

This same formula (5) is applicable in the same manner to all 
the torques discussed in this paper, and need not again be 
referred to in detail; it only introduces constants which enable the 
absolute value of the torque to be determined. These constants 
are. however, not the same in all cases. 

The relative directions of the three torques just dealt with 
must next be considered. For that purpose the phase and diree- 
tion. or the relative signs of the determining factors, must be 
taken from Fig. 5 for the same instant in all cases and plotted 


Н? 


as in Figs. 4, 5, and 6 on the assumption, for instance, that 
from top to bottom and from left to right of the paper be posi- 
tive, also that the current distribution on the rotor is such as 
to tend to produce a field in the same direction as the arrow 
showing he sign of the current vector in the rotor. Care must 
be taken to consider only those components of the two factors 
(current and field) involved which are in phase with each other. 

One can take any arbitrary line passing, for instance, through 
O and # in Fig. 3, and count all the vectors to the left of it 
as positive, all those to the right of it as negative. Fig. 4 refers 


to the torque D,; for the instant chosen, vc, .V,? is positive, 
whereas the effective component of i, or OA is negative, for it 
is represented by the projection ОЛ’ of OK on OB, and since 
< BOK > 90° then OA’ coincides in direction with OG. Fig.5 
refers to the torque D, for the same instant, 1, is clearly positive 
and WV,’ negative, whereas in the case of Fig. 6, which refers to 
the torque D, it is easily seen that №, is positive and i, negative. 

Since D, is by far the greater torque, it can be referred to as 
the positive torque; this is indicated in Fig. 6 by placing a plus 
sign near a long direction arrow. "The two other torques, being 
much smaller and opposite in direction, have smaller arrows and 
minus signs. 

It should be noted that whereas there is no practical possi- 
bility of the direction of either D, or D, being reversed in normal 
operation, it is quite possible and even probable that D, may be 
so reversed. The effective component of OA changes its sign as 
soon as ¢ LOK < 90°; in Fig. 4 the direction i, is thereby re- 
versed, and with it the direction of the torque D,. Ag will be 
seen from what follows, this reversal actually does take place 
when the author's method of phase compensation is made use of. 

In an ideal motor without leakage or resistance, e,4 is, at syn- 
chronous speed, exactly equal to and exactly opposed in phase to 
e,, for №,’ does not exist, and there is theretore only e,, acting 
in the field circuit b b. It cannot be sufficiently emphasised that 
6,1 is the exciting E. M.F. of the motor; it 1s to that the 
motor field is due. Now e, is generated in the motor itself 
by rotation, and is practically in quadrature with P, therefore 
with e,, which is the working E. M.F. There exist consequently 
in this machine the necessary conditions for a true alternate- 
current shunt motor, and this motor 15 self-excited. 


Fic. 8. 


The presence of leakage in the rotor along the armature axis 
is most detrimental to torque and power factor; happily the 
leakage field N,’ gives rise, as has been explained, to the 
E.M.F. (em), the effect of which is to alter the phase of the 
motor field V, so as to bring the armature current 7, more into 
phase with the working E.M.F. (e,), as can be well seen from 
the diagram in Fig. 3. This small E.M.F. (e) therefore tends 
to compensate the motor, but since e, depends on the speed, 
and since under load that speed is always below the syn- 
chronous, it is never possible for e,, to compensate the motur 
fully. Even if е, sufficed to bring i, into phase with e,, the 
reactance of the stator would still remain uncompensated, and 
this is why the machine has been referred to by the author as 
partly compensated. The method of fully compensating such 
motors, which was devised by the author, 1s based on the con- 
siderations just set forth, and simply consists in introducing into 
the field circuit an E.M.F. which will assist C Since e, 
is nearly of the same phase as P, this auxiliary compensating 
E.M.F. is conveniently derived from the mains, and by way ot a 
transformer 7', which may obviously be separate from the 
motor, as in Fig. 7, or embodied in it. 'as m Fig. 8. If en 
is sufficiently increased to get a very high power factor, then 
D, becomes positive; there is, however, a danger in improving 
the power factor too much. It is true that D, keeps increasing 
as the power factor rises, but then D, is very small, and it 1s 
quite sufficient if it be made zero. What is much more im- 
portant is that OL or .V,, and OD or 1,, both tend to approach 
the phase of OB, and thereby to get more and more out of phase 
with each other, causing the motor to yield a smaller torque 
D, per ampere, thus lowering its efficiency. Discretion in the 
use of the compensating E.M.F. in the exciting circuit is clearly 
of importance, but when required the motor can be not only fully 
compensated but also over compensated, when i, will lead P. 
Apart from the auxiliary compensating E.M.F. the power factor 
of the motor for a given speed depends on the time constant of 
the rotor in the axis 6 b; this time constant should be such 
that №, may lag as far behind the exciting E.M.F. (en) as 
possible, which will reduce the no-load current and improve the 
power factor. 

The transformer in Fig. 7, and the winding z, in Fig. 8, are 
not introduced for the purpose of exciting the motor, the motor 
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is self-excited as was shown with reference to Fig. 1, and Т, 
or z,, only serve to fully compensate the machine. The machine 
in Figs. 7 or 8 is therefore, without doubt, a ‘‘self-excited com- 
pensated single-phase shunt induction motor,’ and so far as 
torque is concerned, does not differ fundamentally from the 
motor shown in Fig. 1. 

The resultant torque of the partly or fully compensated motor 
under consideration may therefore be as written as— 


D,-D,-D,D, .. .. e 0 e (6) 


where both D, and D, are very small as compared to D,, so 
that it is sufficiently accurate to say that— | 


Da- Da -. Ní (1, з„) cos Bgg- № (2, 2, — Uy 21) соз 8g, 


=N; (t, Ù 21) COS 95, e.. eae ese eee see coe eee (7) 


Disregarding the very small torques D, and D;, it can be said 
that the motors in Figs. 1, 7, or 8, although they have two 
current axes per pole pair on the rotor, namely a a and b b, and 
also two fields per pole pair threading all the rotor windings, 
i.e., the transformer field v, МО and the motor field N,, yet 


Fic. 9. 
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only one current and one field axis is effective as far as torque 
production is concerned. These machines may therefore be said 
to have only one effective armature, and only one effective field 
axis per pole pair, in which particular they closely resemble the 
ordinary neutralised continuous-current motor or generator dia- 
grammatically illustrated in Fig. 9. 

This Fig. 9 may serve to illustrate either the continuous-cur- 
rent series or the continuous-current shunt motor, according to 
whether the armature circuit a a including the neutralising wind- 
ing z, is connected in series or in parallel with the field winding 
b b. It is no secret that there is no theoretical reason why the 
field winding 6 4 of such a continuous-current motor should not 
be disposed on the rotor as in the case of the alternating-current 
machine under discussion; if this is done the analogy becomes 
more striking still, as will appear from an inspection of Fig. 10 
which shows this modification. The arrangement in Fig. 10 is, 
of course, quite suitable for a continuous-current shunt motor 
provided armature and field windings be connected to indepen- 
dent sources of energy. In the case of a continuous-current 
series machine a further and obvious precaution is necessary 
when two sets of brushes per pole pair are used; this precaution 
consists in the provision of two independent windings on the 
rotor when the connections shown in Fig. 11 can be made. But 
it is not necessary in this last case to use two sets of brushes 
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per pole pair; it is sufficient to displace the brush set a a from 
its position of coincidence with the axis of the neutralising 
winding z, so as to neutralise only that part of the rotor wind- 
ing in which Fig. 12 is shown in heavy lines, and the remainder 
of the rotor winding will then excite the motor field in a 
direction perpendicular to the axis of the neutralising winding 
2,; the direction. of rotation is shown by the curved arrow. 
If =. is the total number of effective turns on the rotor, and if а 
is the angular displacement of л, the perpendicular to the neu- 
tralising winding, and o£ », the perpendicular to the brushline 
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aa, then those rotor ampere-turns which do duty as armature 
ampere-turns AT, and are distributed on the portion of the 


rotor distinguished by heavy lines, can be expressed as— 
4а \. 
TU ss = 12] 
d (1 3; ^ Za 


whereas the expression for the remainder of the rotor ainpere- 
turns which do duty as field ampere-turns, is— 


ia. 
A T. = 360? 29» 


(To be continued.) 


SUSPENSION INSULATORS FOR 100,000 VOLTS. 


FS some time a wooden pole-line system, erected by the 
Grand Rapids-Muskegon Power Co., has been in useto trans- 
mit electrical energy at voltages over 70,000. In order to pro- 
vide a duplicate line over the most important link in this 
company's extensive transmission system, $5 miles of steel tower 
line is now being built between the Croton power plant, on the 
Muskegon River, to a sub-station in Grand Rapids. This line 
is designed for operation at 100,000 volts. It is being built 
over a right of way some distance from that of the wooden-po!e 
line, in order that local thunderstorms may not affect both lines 
at the same time. 

Some details of the new line are given in the Electrical World 
(New York). 

The triangular steel towers used on this line are from 40 it. 
to 60 ft. high, and were built by the Aermotor Co., of Chicago. 
They are spaced about 500 ft. apart. Each leg is anchored to 
a 3-in. steel angle, 7 ft. 10 in. long, buried in the ground. The 


Ес. 2.—CROSS-SECTION OF 
STRAIN INSULATOR. 


Fig. 1.—Suspension INsv- 
LATOR ASSEMBLED. 


steel angles are enclosed in concrete to prevent corrosion, except 
for about 10 in. at the bottom, which is left bare to provide 
an effective ground for the steel towers. Stranded copper cables 
with hemp centres, and having a conductivity equal to No. 2 
solid wire, are used for conductors. 

The most interesting part of the line is the insulators, which 
are of the suspension type, and from which the conductors are 
hung from cantilever arms, two arms being placed onone side of 
the pole, and one on the other. 

The construction of the insulators is shown in Figs. 1 and 2 
Five of these links are suspended in series to insulate the line. 
The diameter of each porcelain link is 10 in., and the rated 
voltage that each link will withstand is 25,000, although the 
links arc over when wet at approximately 65,000 volts each. 
Fig. 2, while showing the interior construction, also shows the 
form of petticoat on the insulator used in a horizontal position 
as a strain insulator at curves and at intervals to anchor the 
line. 

'The steel angles to which the links of the tower are anchored 
were set in concrete at à mixing plant at one end of the line, and 
were afterwards transported to points needed. Each complete 
anchor weighs about 275 lb. The concrete envelope is elliptical 
in section, the axes of the ellipse being 4j in. and 6 in. respec- 
tively. One 3-in., 4Ib. steel channel and several short rein- 
forcing rods were fastened horizontally near the bottom of 
each main angle as anchors. These channels and rods also were 
enclosed in concrete discs, sheet-iron molds being used for that 
purpose. 
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ELECTRICAL SCIENCE - 


British and American 


The Silver Voltameter.—At the meeting of the Royal Society 
on November 2lst, two Papers on the silver voltameter were 
read. One, by Г. E. Smith and T. Mather, was оп a comparison 
of many forms of silver voltameters, and gave a new deter- 
mination of the electrochemical equivalent of silver. The re- 
search is of value because it has been known for many years 
that the measurement of electric quantity by the deposition of 
silver is liable to inaccuracies which appear to be dependent on 
the size and nature of the anode and the cathode, and on the 
electrolyte of the voltameter employed. Very large voltameters 
were experimented with; in general, 300 to 400 c.c. of electrolyte 
were employed. With a Rayleigh form of voltameter contain- 
ing an electrolyte of pure silver nitrate, 52 determinations of 
the electrochemical equivalent were made, the current being in- 
directly measured by the British Association ampere balance. 
The mean ot the 52 determinations was 1:1182/ millizrainmes per 
coulomb, the mean error being 2'4 parts in 100,000. With a 
Richards form of voltameter, in which the anode liquid was 
separated from the cathode liquid by a porous pot, constant 
results were obtained if the pots were огош, baked, to 
destroy acid, before their use. The mean of many determina- 
tions was 1:11828 milligrammes per coulomb. Slight variations 
of the gas pressure in the voltameter made no difference, and the 
deposits obtained at 909 C. showed the existence of a (fallacious) 
temperature-coeflicient of the order 10-*. The range in the 
current intensities among all the voltameters was from 05 
ар to 8 amperes, and for this range there was no appre- 
ciable irregularity. The authors conclude that their form of the 
Rayleigh voltameter is reproducible to one or two parts in 
100,000, and that the best value of the electrochemical equiva- 
lent of silver is 1`11827 milligrams per coulomb. А second 
Paper, by F. E. Smith and T. M. Lowry, dealt with the chem- 
istry of the silver voltameter. 'The aim of the authors has been 
to demonstrate the possibility of preparing again and again, 
from silver nitrate of different origins, solutions which should 
give identical weights of silver when electrolysed under identical 
conditions. They find that the observance of ordinary chemical 

recautions ensures a sufficiently constant product. Their exam- 
ination of various samples of commercial silver nitrate showed 
that, except in measurements of high precision, the commercial 
salt may bs used without purifying. The found that high 
values are obtained for the electrochemical equivalent if the 
solution contains oxide, carbonate, chloride, nitrite, or hypo- 
nitrite. Low values are caused by acid. The impurities that 
raise the electrochemical equivalent appear to be those which 
are insoluble in water, but soluble in silver nitrate solutions; 
they are, therefore, precipitated from the impoverished solution 
at the cathode. The comu only believed statements that repeated 
electrolysis of a solution causes deposits from it to grow heavier, 
and that a complex silver salt forms at the anode, were not 
confirmed bv these experiments. Silver chlorate and silver 
perchlorate give normal deposits, but are more troublesome in 
use, and have no advantage over the nitrate. 

Thermo-electric Properties of Silicon.—In the Physical Review 
for November, F. G. Wick describes a series of measurements 
of the thermal E.M.F. between silicon and copper throughout 
the temperature range 350° to --1909 C. The silicon used is one 
of the recent products of the Carborundum Company, and is 
quite 95 per cent. pure, the chief impurities being iron and 
aluminium. Tt was cast into sticks about 50 cm. long and 3 mm. 
diameter. The спаѕ of a rod were first copper plated, then 
two wires, one of copper and one of constantan, were placed 
on each end, and the plating process continued till the wires 
were firmly fastened to the silicon. By soldering copper wires 
to the constantan wires to form other copper-constantan junc- 
tions than those fastened to the ends of the silicon rod. it was 
easy to use these junctions to measure the temperatures of the 
copper silicon junctions, that is to sav, the ends of the silicon 
rod. The terminals of all the thermo-elements mentioned dipped 
into mercury cups. which were separated by only a thin film 
of mica to avoid differences of temperature. Since silicon is a 
good conductor of heat, it was not easv to maintain a great 
temperature difference between the ends of the rod. Of course, 
one end was always kept about 0° C.; the other end was heated 
by an asbestos-covered coil, or was cooled bv liquid air, accord- 
ing to the measurement in progress. The direction of the 
current is from silicon to conner throuch the hot innction, that 
is, silicon is thermo-electrically negative with respect to copper. 
The author gives curves of the thermal E.M.F. between lead 
and silicon, between copper and silicon, and curves of the 
thermo-electric power of conner-silicon iunctions. The extremel« 
large value of the thermal E.M.F. of silicon is worthy of note. 
A lead-silicon circuit at a mean temnerature of 20° C. gives a 


thermo.electric power of about —409 microvolts per degree 


centigrade. For bismuth the corresnonding value is —89, for 
antimonv +76. Tellurium and selenium are comparable with 
silicon, but of opposite sign, being +502 and +807 respectively. 


Continental 


Complex Zeeman Effect.—W. Voigt employs his powerful 
analysis to the elucidation of the well-known irregularities of 
the Zeeman effect which resist Lorentz's simple electron theory. 
In the course of a lengthy Paper in No. 12 of the Annalen 
der Physik. he shows what happens when the isotropic character 
of the magnetic field is abandoned, and when ‘wo or more 
electrons are supposed to be "coupled," so that an oscillation 
parallel to the field produces another normal to it. This hypo- 
thesis, recently put forward by Hobb, leads to quintets and 
nonets. such as are actually observed. But the author's main 
guidance is derived from the remarkable rule recently discovered 
by Runge, according to which all components into which a 
simple Zeeman line is decomposed are displaced from the original 
position by multiples of the same fraction of the ''normal" 
distance, which normal distance can, if necessary, be calculated 
from the known specific charge of electrons e/m. The author 
succeeds in deducing several complex effects from considerations 
of 2, 5, or 4 coupled electrons, and also reduces an unsym- 
metrical triplet to the case of a quintet in which two com- 
ponents fall below the limit of visibility. 

Conduction through Solids.-—‘‘ Metallic" conduction is not 
confined to metals. Many chemical] compounds show metallic 
conduction, as evidenced by the absence of polarisation and 
of electrolysis. This is probably the case in galena, tinstone, 
and most of the opaque oxides and sulphides of the metals. 
A few of these have even, like the metals, a positive tempera- 
ture coefficient of resistance. Мапу apparent anomalies in 
the conductivity of crystals and castings are found to be due 
to traces of water contained in them. J. Koenigsberger, in 
the Physikalische Zeitschrift for November 15th, goes so far 
as to say that metallic conduction is the normal type for all 
solid conduction, except in the case of bodies of a saline 
character, where dissociation into heavy ions takes the place 
of the splitting off of electrons. The decidedly electro-negative 
elements, being unable to liberate electrons, are naturally in- 
sulators. The balance of probability goes to show that at the 
absolute zero all metals are perfect insulators. But by the 
time they are heated to —200°C., all detachable electrons are 
split off, so that the conductivity is constant, and only slightly 
changes on further heating. In graphite, this process is not 
completed till a temperature of 8009 C. has been attained. 

Magnetic Double Refraction.—The magnetic double refraction 
and other magneto-optic effects observed by Majorana in certain 
colloidal liquids may. according to Cotton and Mouton, be 
explained by ultramicroscopic particles in susoension. The 
same authors have, however, as announced in Bulletin No. 968 
of the French Physical Society, obtained a positive bi-refraction 
in a pure liquid like nitrobenzene, the same substance that 
presents such a very well-marked Kerr effect. In a uniform 
field of* 18.500 units, containing a vessel 42 cm. in thickness, 
a rectilinear vibration, making an anele of 45 degrees with 
the magnetic lines of force, is transformed into an elliptic 
oscillation, and the angle whose tangent measures the ratio 
of the axes of the ellipse is 36 min. of arc at a temperature 
of 249 C., using the yellow mercury line. This dovble refrac- 
tion is proportional to the square of the field. There ік no 
indication of a ''saturation"" as in the case of colloid iron. 
The phenomenon is not due to snsnended particles. as it is 
not changed by filtering. It is only found in lianids of the 
aromatic series, and is absent in some twenty liquids of the 
fatty series studied hy the authors. 


Royal Institution.—' The following are among the lecture ar- 
rangements before Easter :—Fridav evening discourses, Januarv 
jist, “Recent Researches оп Rad'o-Activitv," by Prof. E. 
Rutherford, F.R.S.; March 27th. ''Rad:o- Active Change in the 
Earth," bv the Hon. R. J. Strutt, FR S; April 10th. ** The 
Carriers of Positive Electricitv," by Prof. J. J. Thomson, 
F.R.S. Afternoon lectures at 3 pm.: January 18th and 25th, 
“The Electrification of Railwavs." by Prof. Gisbert Kano; 
March 7th, 14th. 21st. 28, Avril 4th and llth, “Electrice Dis- 
charges through Gases,” bv Prof. J. J. Thomsen, F.R S.; March 
19th and 26th, “Standardisation in Various Asnects: (1) Mech- 
anical Envineering, (2) Electrical Engineering,” by Dr. R. T. 
Glazebrook. 


New Electrical Schemes at Buenos Aires.—' The Wireless 
Telegranhy installatiens at the North Basin and on the two 
light ships in the outer Roads, are now complete, and have 
been onened to public service. Messrs. P. Chambers & Co. 
have advised the Bucnos sires MMunicinalitv that thev have ac- 
quired the concession granted on February 16'h, 1907, to Messrs. 
Newbury & Kempt for an avtomatic telephone installation. It is 
revorted that the electric licht avd power station, end electric 
tramway concession granted by the Tucuman Municipality to 
Mr. B. S. Garcia will be taken over on comnletion by the 
Compaüia Alemana Transatlantica de Electricidad. 
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Specifications Published Dec. Sth 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 


a 
1906 Patents 


25,202, Tue British Тномѕом-Носѕтох Co. Relates to im- 
provements in electric controllers or switches, and consists in 
separating the main poles of blow-out coils from the coils 
themselves, by insulating, and providing auxiliary pole-pieces 
for inductively magnetising the main poles, by which means an 
efficient magnetic circuit is secured, while at the same time the 
insulation between the coils and the main pole-pieces serves to 
effectively insulate adjacent blow-out coils from each other, thus 
securing in a compact structure both an effective magnetic cir- 
cuit and necessary insulation to permit unobstructed movement 
to the expanding arc. Four claims, three figures. 


25,203, British THoMsoN-HovsTON. This invention relates to 
electric motor control systems, particularly for use in multiple- 
unit train equipment, in which single-phase alternating electric 
current motors are used, and applies to controlling systems in 
which a protective resistance is used in the motor circuit between 
successive charges of voltage for the purpose of preventing short- 
circuitings of the sections of the winding of the transformer, &c., 
by connecting and operating with the protective resistance, so 
that it is used to gradually increase the voltage app ed to the 
motors between each slip, and also an improved locking system 
for the separate switches of the controller, so that short-circuit- 
ing is absolutely prevented. Four claims, one figure. 


25.569, G. P. FiNNIGAN. This is an arrangement which pro- 
duces an electric block signal system for railways, in which the 
electric circuits are normally open-circuited, and the signals are 
automatically set and cleared. Апу particular signal is adapted 
and actuated by the next succeeding signal, and can also be 
actuated directly by a passing train. The block signals are 
automatically set and cleared, and if the source of electricity 
fails, the proper block signal is automatically set at danger. 
Electro-magnetic mechanism may be set on the engine, which 
will be energised in case the driver, by oversight, runs past a 
signal set at danger. Seven claims, seven figures. 


1907 Patents 


6.603, J. M. TovnrEL. This is an improved method of regula- 
tion for coin-freed electricity meters, and refers more particularly 
to the motor type of meter, and consists of a means of closing the 
switches, when operated by hand and of releasing them by im- 
proved form of trip levers, which are operated by a spring 
wound through an epicyclic gear by the operator, each P 
lever being arranged to hold separate pivoted levers, and whic 
keep the switches in closed position until the current paid for 
is consumed and the trip levers released, thus freeing the locking 
levers and allowing the switches to spring away from their 
contacts. Four claims, four figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


18.624, Fry. Method of and apparatus for producing electricity 
bv steam. 

25.334, Cootipce. Manufacture of electric conductors more 
especially applicable for use as incandescing bodies for 
electric lamps. | 

23,335, Ansem. Manufacture of electric conductors more especi- 
ally applicable for use as incandescing bodies in electric 
lamps. 

23.5336. CootipGE. Manufacture of electric conductors more 
especially applicable for use as incandescing bodies in 
electric lamps. 

26.219, Scorn. Electric signalling-apparatus. 

26.301, Jaurs (Automatic Electric Co.). Automatic telephone 
district system and means for use in automatic tele- 
phony. i 

26.524, Maas & GowiNG. Time alarm electric signalling. 

26.620, HrapraNp & PrvrTE. Electric аге lamps. 

26.872, Granam. Telephonie receivers. 

26.982, Boscnu. Electromagnetic ignition devices for internal- 
combustion engines. 


27,685, CALLENDER'S CABLE AND CONSTRUCTION Co. & ACKERY. 
Apparatus for the calculation of the correct size of 
cables or wires used for the transmission of electric 
ower, or for the solution of similar mathematical pro- 
lems. 

27,726, ВкосктЕ. Electric arc lamps having mutually inclined 
carbon holders. 

27,762, ARMISTEAD. Ventilation or cooling of dynamo-electric 
machines. 

28,637, WALTHO. 
like. 

29,567, Bruun. Process of treating negative pole plates and the 
product thereof. 


1907 Patents 


1,456, De Faria. Electrolytic rectifiers. 

5,189, AsTAriEFF. Supports and connections of electric con- 
ductors and cables. 

4,685, FAIRWEATHER (Brown Hoisting Machinery Co.). 
for wireless telegraphy and the like. 

5,565, MersHon. Alternating-current dynamo-electric machines. 

6,755, Triquet. Electrical accumulators or secondary batteries. 

6,967, British THomson-Hovuston Co. (General Electric Со.). 
Motor-controlling rheostats. 

7,254, GÁTI. Method for detecting and measuring alternating 
currents. 

8,474, SmitH. Electro-mechanical control of hydraulic lifts and 
like apparatus. 

8,660, Szex. Electric primary batteries. 

12,711, Davis. Electric conductors for use in connection with 
installations of electric light. 

13,140, SaHULKA. System of controlling and operating motors 
for electric railwavs and power plants. 

14,413, MansHarL. Tension adjustment for electrical brush gear. 

14,440, ALLGEMEINE  ErEKTRICITÀTS Ges. Control of electric 
motors. 

15,219, LiRowr. Driving-gear of electric tramcars. 

16,501, SrEvENsoN. Method of electric lighting for lighthouses, 
beacons, or buoys. 

16,732, MaNpERS & Honce. 
electric tramways. 

18,462, RosERTSON. Means for attaching electric conductors to 
carbon brushes. 

18,922, WesTiInGHOUSE METAL FirAMENT Lamp Co. 
tungsten dioxide. 

19,077, Osman. Apparatus for use in connection with electric 
wave telegraphy. 

20,500, ALLGEMEINE ELEKTRICITÄTS Ges. Pneumatic distributing 
systems for electrically-propelled vehicles. 

21.252, MAicHE. Wireless telegraphy and telephony. 


The following complete Specifications are open to Public Inspeotion 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


24,670, ErgkTRIZITATS-AKT.-GkS. VORM. ScutcKert & Co. Ar- 
rangements on electricity meters for determining the 
maximum consumption. 

25,509, FELTEN & | GuiLtLEAUCME-LAHMEYERWERKE 
Dynamo-electrical machines. 

290,018, ALLGEMEINE  ELEKTRIZITATS-GES. 
commutating electric machines. 

25.402, Wuitxry. Telegraph sounders. 

20,695, VoN SEEMEN. Processes of manufacturing bodies cap- 
able of conducting electricity in a cold state. 


Expiring Patent 

24,254, December 16th, 1893. Automatic electric switch. bv 
NALDER, NALDER, CHRaAwLEY & Soames. This automatic switch 
is designed for the purpose of joining together two circuits 
when the electromotive force of one circuit is a predetermined 
amount in excess of and opposed to that of the other circuit, and 
disconnecting them when the electromotive force of both is in 
the same direction. The positive ends of both ciremts are 
joined directly together, and the negative ends are joined throuzk 
coils of an electro-magnet. Another electro-magnet of higt 
resistance is excited from the second circuit; and its N. pole 
is placed against the pole of the first magnet, which is made 
N. when the current flows from the first to the second currents. 
and rice rersa. Thus when the current is the greater in the 
first current, the magnets repel one another, and vice versa. and 
bv suitably pivoting the magnets are caused when repelled to 
close a mercury or other switch, and thereby to connect the first 
and second currents. Two claims, three figures. 


Electrical fittings, bottle stoppers, and the 


Aerials 


Conduits, particularly conduits for 


Production of 


AKr.-Grs. 


Alternatiny-current 
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BLACKBURN: Electricity Committee.—Alderman W. Thomp- 
son has been appointed Chairman of the Local Electricity Com- 
mittee, and Councillor C. Higham Vice-Chairman. 


BLACKPOOL: St. Annes and Lytham Tramways.—The ninth 
annual report of this company states that the very wet season 
i АРЕ саар the past year seriously affected the receipts; 
still, the .net profit is only £244 less than in the previous year. 
The receipts were £27,490, and the balance from revenue 
£6,500. Debenture interest takes £7,500, and £1,500 is put into 
the sinking fund. The debit balance from the previous year has 
been increased to £13,053. 

BRIDGEND: Electricity Scheme.—The 
Council, representing the rural parishes in the neighbourhood ot 
Bridgend, considered on Saturday the draft Provisional Order 
to be applied for the Bridgend Urban Council, which will 
enable them to take over the local undertaking of the South 
Wales Power Company, and to supply electricity in three 
parishes in the Penybont district. 


FREMANTLE (WESTERN AUSTRALIA): Tramways 
Accounts.—The second annual report states that, although this 
is the second annual statement of accounts, it is the first dealing 
with a complete year’s working, and therefore comparisons can 
only be made on a car-mileage or kilowatt output basis. The 
system has yielded a gross profit of £8,550 for the year’s opera- 
tions, and atter paying interest, &c., a net profit of £4,080 
cannot be considered other than satisfactory. The car-miles 
run totalled 484,071; passengers carried, 22,291,055; passengers 
per car-mile, 4/3; average journey per head of population, 
2605; average fare per passenger, 2`364.; car revenue per car- 
mile, 11:19d. With regard to the northern extension of the 
tramways, negotiations have been brought to a successful issue 
and agreements have been entered into. It is anticipated that 
the new section will be open for traffic in the early spring. | 
In the electric lighting department the load has increased con- 
siderably during last year, as the following figures will show :— 
Consumers connected, 1907, 351; 1906, 203; incandescent 16 c.p. 
lamps, 1907, 6,559; 1906, 35,822; motors, 1907, 34; 1906, 12, or 
141 h.p. in 1907 against 464 in 1906; motor fans, 1907, 22; 
1906, This is exclusive of street lighting. 

GLASGOW: Tramway Returns.—The Corporation cars have 
run 392,349 miles during the last week as compared with 394,016 
in the corresponding week of last year, and carried 4,154,420 
passengers as against 4,555,825 for the corresponding week last 
year. The revenue since June lst was £461,543 as compared 
with £446,745, and the number of passengers for that period 
was 114,489,292 as against 112,511,167. 

HODDESDON: Electric Lighting.—The Hoddesdon Urban 
District Council being the undertakers for the purposes of the 
Hoddesdon Electric Lighting Order, 1901, in execution of the 
powers conferred upon them by Section 18 of the North Metro- 
politan Electric Power Supply Act, 1905, and any other powers 
enabling them in that behalf, propose by deed approved by thə 
Board of Trade to transfer to the North Metropolitan Electric 
Power Supply Company the undertaking authorised by the above 
Order, ad the powers, rights, and privileges of the under- 
takers thereunder. The consideration money payable in respect 
of the transfer is £222. 

HOUGHTON-LE-SPRING: Electricity in Mines. — At 
Houghton on Thursday last a miner was ordered to pay costs 
for having broken a special rule in connection with the use of 
electricity in mines. It appears that the man failed to cut off - 
thə electricity between a coal-cutting machine and trailing cable 
at the Lambton “D” Pit. This is the first case taken under 
the new rules. 


KARACHI: Zlectricity Scheme.—Mr. T. Wilson, of Bombay, 
is at present in Karachi in connection with a scheme for the 
electric lighting of the city, civil lines, and cantonments, the 
concession for which is to be granted to the firms of Messrs. 
Killick, Nixon & Co. and John Fleming & Co., and is engaged 
in discussing the project with the municipal authorities. 

LEEDS: Amalgamation of Electricity Supply and Tramway 
Committees.—A proposal, brought forward without sufficient 
joint consideration by the two committees at Leeds, was con- 
sidered at the Council meeting last week. At Leeds the tram- 
ways are run from their own power-house with current 
generated directly at 500 volts continuous, while the electricity 
supply is alternating current generated by two-phase machines 
at high pressure. In 1904 a tramway sub-station was required 
at some distance from the centre of the city, and two three-phase 
sets at 25 cycles per second were added at the tramway power- 
house. Some friction was caused between the two committees 
in this connection, for it would obviously have been far more 
economical. for the electricity committee, with its existing 
high-tension two-phase system, to have supplied the tramways at 
this point, thus saving the cost of separate sub-stations for 
lighting and traction, and, what is even more important, saving 
the erection of new plant in duplicate at the tramway generating 


Penybont District 


NOTES 


station, for it was found necessary to erect duplicate alternating- 
current generators at the tramway station so as to have a 
machine in reserve. Comparative estimates in the two cases 
are quoted in the debate we report below. 

The tramway committee have, however, turned the tables on 
the electricity committee. They worked out a scheme tor the 
absorption ot the Electricity Committee, with obviously the 
ultimate object of the combination of the two undertakings 
under one management—needless to say, the tramway manage- 
ment. This scheme was sprung upon the Electricity Committee 
without proper notice, and has naturally given rise to strong 
feeling. The tramway department is under the control of Mr. 
J. B. Hamilton, the general manager, who has shown great 
ability in its management, and has undoubtedly contributed 
largely to its being one of the most successful tramways in 
the kingdom. But Mr. Harold Dickinson, the City Electrical 
Engineer, has shown no less skill not only in the engineering 
but also in the commercial management of the electricity supply 
department, and it would be a distinct loss to Leeds if he were 


. to be superseded as a result of reorganisation arising out of the 


jealousies that seem inseparable from municipal politics. 

ou: following is a report of the debate that took place last 
week :— 

Alderman C. Н. WirsoN moved the resolution :—'' That 
the resolution passed by this Council on November 9th, 
1907, appointing an Electricity Committee be and the 
same is hereby rescinded, and that the powers апа 
duties referred to in such resolution be delegated to the Tram- 
ways Committee, which shall be styled ‘'‘framways and Elec- 


tricity Committee.'" He explained, however, that he would not . , 


oppose the following amendment, which was moved by Alderman . 


KINDER :—'' That the resolutions passed by this Council on `. 


November 9th, 1907, appointing an Electricity Committee and a 
Tramways Committee be and the same are hereby rescinded, 
and that the powers and duties referred to in those resolutions 
be delegated to a Tramways and Electricity Committee, such 
committee to report to the Council not later than the February 
meeting as to the manner in which the powers and duties hereby 
delegated are to be exercised and carried into effect.” 

Alderman KINDER explained that the resolution, as moved by 
Mr. Wilson, made it appear that the Tramway Committee had 
swallowed the Electricity Committee. He thought it was in the 
best interests of the city that the amalgamation should be 
brought about. 

Alderman MATHIESON (Chairman of the Electricity Com- 
mittee), said that, although he was quite content to leave the 
matter for discussion later, he objected to the Electricity Com- 
mittee having been already put down as a sub-committee in the 
list of committee meetings before Mr. Wilson’s resolution had 
been passed. | 

The Town CLERK expressed his regret, and referred to the 
matter as a clerical error in his department. 

Councillor R. ARMITAGE sec. nded Mr. Kinder’s amendment, 
but thought that the matter had come before the Council in a 
manner contrary to the spirit of the Standing Orders. 

Councillor C. WiLsoN asked for the reasons for the 
abolition of the Electricity Committee, as no single one had been 
given. 

Councillors C. OGDEN and O’CONNELLAN supported this re- 
quest for information. "a 

Councillor A. WHILLEY said that at the last Council meetin 
most excellent reasons had been given. It had been admitte 
thatthe two committees were quarrelling and could not agree, 
and in such an event the public were bound to suffer. Instead of 
having two committees, the greater part of whose work was the 
manufacture, consuming, and the supply of electricity, this 
work should be controlled by one committee only, and the 
friction between the two bodies should be done away with. 

Councillor A. SHaw (Deputy Chairman of the Electricity 
Committee) said that in 1904 the Tramways Department found 
it necessary to make & new line to Rodley and Bramley, and 
found it necessary to generate high-tension current for this pur- 
pose. They put down a high-tension scheme against the advice 
and strong opinion of Alderman Wigram, who was then the 
Chairman of the Electricity Committee. They spent £22,500 on 
plant alone, and it was very likely indeed that in addition to 
that they expended £12,000 in buildings, and that £40.000 was 
the cost of the whole scheme. The Electricity Committee had 
down at their own works evervthing that was required for con- 
ducting the electricity to Bramley and Rodley, and they need 
not have spent more than £3,000 instead of £40,000 of the 
ratepayers’ money. The Tramways Committee then promised 
to supply the Electricity Committee at а certain price 
with the current the latter would require at Rodlev, but when 
this was asked for a year ago the Tramwavs Committee refused 
to supply at the price promised in 1904. During the last month 
the whole of the Electricity Committee had been disbanded 
withont the slightest exnlanation. Alderman Mathieson, a- 
skilled engineer, was replaced by a gentleman whose trade 
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was entirely foreign to the work in hand. It was asked that 
a great department, with a million of capital employed, should 
be disbanded and put entirely into the hands of the Tramways 
Committee, who would certainly look through tramways spec- 
tacles. He contended that they could no more work the two 
systems together than they could run a confectionery business 
and a soap works by the same manager. If they placed at the 
head of affairs Mr. Hamilton (the ‘Tramways Manager), what 
would become of Mr. Dickinson, one of the finest electrical 
engineers they had in the country. There were some station 
engineers who would prefer the more showy method of handing 
that £14,000 over to the rates, but there was no question which 
procedure is the best for the citizens in the long run. He 
asked them to allow the two committees to remain as they were. 
The Electricity Department was as efficient as it could possibly 
be made, and it is going on until, in the course of two or three 
rears, they would have one of the finest electricity departments 
in the country. | 

Councillor H. Brown thought that the last speech must have 
convinced every member of the Council, and every ratepayer of 
the necessity of doing something on the lines suggested by the 
amendment. He had never heard a speech delivered in the 
Council Chamber that was so contradictory. Councillor Shaw 
said how £40,000 were absolutely wasted by the Tramways Com- 
mittee in taking a high-tension svstem to Rodley, and inferred 
that if the electric lighting department had done that work 
this £40,000 would have been saved. Well, the idea of mery- 
ing these two committees was to prevent another £40,000 of the 
ratepavers money being wasted. Councillor Shaw had said that 
it would be impossible for the two committees to work together, 
and yet, in the first part of the speech, he said that if the 
Tramways Committee had fallen in with their suggestions they 
would have been able to work together. 

Sir Jons Warp (Chairman of the Tramways Committee) 
thought that the matter would be fought out very well by the 
February meeting. He desired, however, to correct some of 
Mr. Shaw's statements upon the Bramley high-tension scheme : 
£351,644, and not £40,000, had been spent, and included in that 
. was a sum of £5,455 for a cable that had been laid down with 

the approval of the Electric Lighting Committee but had 
never been used. Twelve men would do the work much better 
than it was now done by 24 men with interests conflicting from 
time to time. 

Councillor RATCLIFFE said that while he strongly favoured the 
amalgamation of the two committees, he would not support any 
scheme to swallow up the Electricity Committee or its staff, or 
replacing them by the staff of the Tramway Committee. The 
arguments used by Councillor Shaw were much more in favour 
of amalgamation than against the proposal. He was satisfied 
that there was nothing but personal jealousy in the way of 
this amalgamation. 

Councillor J. S. HiNCHCLIFFE, speaking as an engineer, said it 
was desirable from the point of view of efficient and 
economical working that the two departments should be under 
one committee, as the plant at the clectricity supply works 
was largely at a standstill in the daytime when they had the 
maximum demand for the tramways, and the tramways plant 
was doing little or nothing at night when the general supply 
was at its highest. He strongly objected to the name of any 
man having charge of a department being dragged into a debate 
in this Council Chamber. There were no technical difficulties in 
the way of amalgamation; the only difticulties were those made 
by the officials of the various departments. 

Councillor H. Watson asked why, if the Electricity Depart- 
ment had sufficient plant, thev had come to the Council six 
months ago and asked for sanction to spend £15,000 on a cable 
to Rodley? 

Councillor WarrER Woon said that it was not technicalities 
these men were troubled about. It was because the Electricity 
Department used its profits to keep the works up to date in- 
stead of handing them over to the relief of the rates. 

Alderman Cuas. Н. Witson (Chairman of the Finance Com- 
mittee) said that the new committee would comprise members 
from both old committees, including Alderman Mathieson and 
Councillor Shaw. He was not going into the silly talk about 
making the apparatus fuse or mix, but would leave it to the 
two committees to work out their own salvation, and had not 
the slightest doubt that in the end they would sink these 
quarrels and differences. If they could not do so they would 
have to appeal to the Council. 

The amendment was then put and carried, only Councillor 
Shaw voting against. 

The new committee was then appointed as follows :— The 
Lord Mayor, ex officio; Aldermen Sir J. Ward (Chairman of 
the Tramwavs Commitee), Tetley, and Mathieson (Chairman of 
the Electricity Committee); Councillors Smithson (ex-Chairman 
of Tramways Committee). Towers, Hampshire, Hemingway, 
Firth. Nicholson, Hepworth, Shaw, and Conyers. 

LINCOLN: Tramway | Undertaking.—The report of the 
Electricity Committee for the four weeks ended November 
16th showed that the number of passengers carried was 
101,753 and the receipts £400 3s. 9d. The committee 
intend applying to the Board of Trade for a permanent permit 
for the tramway system, as at nresent their order has to be 
renewed from year to year. The committee have started a 


parcels collection system in connection with the trams, at a 
charge of 2d. per parcel, with definite collecting stations. 


LONDON: London County Council.—AÀt their meeting on 
Tuesday, the L.C.C. sanctioned the advance to Bermondsey 
Borough Council of £2,000, on account of a loan of £11,357 
for extensions of mains and house services in connection with 
the electricity undertaking. 


The Highways Committee reported that the electrification of 
the Holloway Road tramways having been completed, they 
were considering the advisability of electrifying immediately 
the horse-car services at Finsbury Park and the Archway 
Tavern. Unless this were done, the Holloway Road tramways 
would be seriously afiected financially. The committee promised 
a report before the Christmas recess. 

The Highways Committee recommended that, in view of the 
progress made in the construction of the tramway subway from 
the Strand to the Embankment, arrangements be now made 
for the construction of the tramways. ‘The estimated cost, in- 
cluding £760 for rails, would be £10,000, but no extra cables, 
cable ducts, rolling stock, or other plant or equipment would 
be required, and the cost of the rails was provided for in the 
estimate. The committee suggested that the work be carried 
out by direct labour, and that special trackwork for one ad- 
ditional cross-over be obtained from Hadfield’s Steel Foundry 
Co., Ltd., at rates contained in existing contracts. Under 
standing orders, the consideration of the report was adjourned 
for one week. 

Hackney: L.C.C. Tramways.—The General Purposes Com- 
mittee of the Borough Council have approved of the working of 
the Lea Bridge portion of the tramways being worked on the 
overhead system of transmission. The tramways were formerly 
worked by the Leyton U.D.C., and now have been taken over 
by the L.C.C. The Council had formerly decided to oppose the 
working of the line on the overhead system by any authority 
which Super the Leyton Urban District Council. The tele- 
graph poles on the public footpath on the south side of Lea 

ridge Road are to be remove 
tion is commenced. 

Chelsea: Electricity Supply.—According to the annual report 
of the Borough Surveyor, which has just been issued, the num- 
ber of premises in Chelsea lighted by electricity for the last 
three years were as follow :—Chelsea Electricity Supply Co., 
(1) 1904-5, 3,214; (2) 1905-6, 3,492; (3) 1906-7, 5,650. London 
Electric Supply Corporation, п) 5; (2) 9; (3) 10. Westminster 
Electric Supply Corporation, (1) 64; (2) 65; (3) 65. Kensing- 
ton and Knightsbridge Electric Lighting Co., (1) 7; (2) 13; 
(3) 9. The pressure records of the Chelsea Electricity Supply 
Co. have been examined from time to time, and their high 
standard of efficiency has been fairly well maintained. The 
Council, as authority under the Chelsea Electricity Supply Co.'s 
Order, received during the twelve months five applications to 
test meters. The tests were carried out by Mr. Morgan Wil- 
liams, A. M.I.C.E., and the results showed that four were over- 
registering and one under-registering. The greatest variations 
were 44 per cent. over-registering, and 1'2 per cent. under- 
registering. 

Islington: Street Lighting.—The Lighting Committee has 
appointed Mr. Vorley chairman and Mr. Spiller vice-chairman 
for the ensuing year. The Committee mention that on June 
17th, 1904, the Council entered into a contract with Messrs. 
Crompton & Co., Ltd., for the supply of 78 double carbon arc 
lamps for use in the Highbury district at a cost of £680 12s. 
These lamps were erected, but not having proved satisfactory 
no payment has yet been made. The Committee were of 
opinion that the existing contract should be cancelled, and 
the ‘‘Excello” lamps lately ‘taken into stock utilised. The 
contractors were willing that the contract should be cancelled 
on condition that they were paid £150 for the hire of the 78 
lamps which have been used since October, 1904. Regarding 
the proposal as a satisfactory solution of the difficulty, the 
Council has decided to pay the contractors the sum they ask for 
the hire of the lamps, and to erect 91 ‘‘ Excello” lamps, now 
in stock, in the Highbury district (including Petherton and 
Grosvenor roads). 

Shoreditch: Electricity Commattee.—Mr. J. T. Bibby has 
been appointed chairman, and Mr. G. W. Bailey vice-chairman, 
of the Lighting Committee for the ensuing year. 

Woolwich: Electricity Committee.—Mr. W. H. Dawson has 
been elected Chairman, and Mr. J. Horne Vice-Chairman of 
the Electricity Committee for the ensuing year. The L.C.C 
wrote asking whether the Borough Council would be prepared 
to supnlv them with further energy to an extent not exceeding 
an additional 100 kilowatts for the proposed tramways from 
Abbey Wood to Wickham Lane. It was resolved to inform 
the L.C.C. that the additional supply required would be given 
conditional upon the whole supply being taken for a period of 
three years. On the L.C.C. agreeing to these terms. one of 
the 100 kilowatt motor generators at Shooters Hill sub-station 
is to be removed and re-erected at Plumstead. 

MELBOURNE: Cable Rates.—The Commonwealth intends to 
negotiate with the Pacific Cable Board for a reduction of the 
Press cable rates, with the object of popularising Australian 
news in the British Press. 


before the work of reconstruc- 
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NEWCASTLE: Tramway Returns.—The returns of the New- 
castle municipal tramways tratlic for November showed a falling 
off in the receipts of nearly £70 for the corresponding month 
of last year, although a larger number of passengers had been 
carried. It was stated that the present system of workman's 
tickets was in need of revision, and that facilities now given 
to үш men ought to be extended to working women and 
girls. 

RICHMOND (Surrey): Tramways | Extensions.—The newly- 
appointed Tramways Committee has agreed to recommend the 
Council to give their consent to the proposal of the London 
United Tramways Co. to construct a new tramway line across 
Kew Bridge on an improved surface contact system in the Kew 
Road. "These projects will probably be carried out during the 
next eighteen months. 


SEOUL (Korea): Electric Street Railways.—The only street 
railway in Korea is at Seoul, and is worked by the American- 
Korean Electric Co. On this railway the average number of 
passengers carried in 1904 was 11,422; 1905, 12,965; 1906, 
15,714. The car mileage was 145,110 miles in five months of 
1904; 326,793 in 1905; 598,616 in 1906. The equipment includes 
57 passenger cars and 18 freight cars. The company operates 
12 miles of track with overhead electric equipment. The gross 
receipts in 1906 were £24,560, and the net earnings were 
£6,351, the increase of the net earnings in 1906 over 1905 being 
48 per cent. The company announces that the operating costs 
oM been reduced from 80 per cent. in 1905 to 74 per cent. in 


WEST HAM: Lighting and Tramways.—The Electric Lighting 
and Tramways Committee of the County Borough has ap- 
proved the erection of an emergency switch box at the junction 
of Barking Road and Green Street, so that in the event of a 
failure in the supply of current at East Ham a'supply can be 
given from the West Ham tramway feeders. A writ has been 
issued against the Council by Mr. F. Osman in connection with 
an agreement for laying and bonding copper bonds from Can- 
ning Town Station to the end of the double track in Barking 
Road. Mr. Osman claims £615 under the agreement, and as 
damages for breach of contract as to the laying of certain tram- 
ways, and for delay on the part of the Corporation in permit- 


TENDERS INVITED AND 


AUSTRALIA: Adelaide.—Mr. Cresswell, the Board of Trade 
correspondent at Adelaide, reports that the Adelaide Municival 
‘Tramways Trust have decided to call for tenders immediately 
for the supply of special steel work for switches, crossings, and 
turn-outs generally for the new lines, and also for the supply 
of rail fastenings tor the whole of the tracks. In order to eli 
the number of rail joints in the permanent way, it has been 
decided to adopt Thermit welding. 

The South Australian Postmaster-General's Department re- 
quires tenders for a common battery switchboard and 3,000 sub- 
scribers' telephones by January 8th; a common battery switch- 
board, 400 subscribers' telephones, and 400 protectors, by March 
11th. 

The New South Wales Postmaster-General's Department in- 
vites tenders by January 8th for the supply, delivery, and 
erection at the Newcastle Post Office of a branching metallic 
multinle magneto switchboard. 

BUENOS AYRES.—The Review of the River Plate states 
that the Buenos Ayres Municipality are calling for tenders for 
a period of six months—May 1st, 1908—for the construction of 
two tube railways, and also for the renting and working of same 
when built. Full particulars can be obtained in the Argentine 
Legation in the following cities :—London, Paris, Berlin, Brus- 
sels, Rome. and New York. 

BELFAST.—The Belfast Harbour Commissioners invite: 
tenders for the supply of about 100 tons of best rolled steel 
girder tramway rails, with fish plates and bolts to suit.  Parti- 
culars from the Harbour Engineer, Mr. W. Redfern Kelly, and 
tenders to the secretary by December 28th. 

BIRMINGHAM.—The proposals of the Electric Supply Com- 
mittee to apply for the sanction of the Local Government Board 
to borrow £231.000 in connection with extensions to the elec- 
tricity undertaking, have been passed by the Corporation. In 
presenting the report of the committee, Mr. Ellaway stated that 
the estimated expenditure for the coming year was about 
£99,000. It is proposed to discontinue the use of the Dale End 
generating station, and to utilise it as a substation. We gave 
full details of the committee's proposals in our issue of 
November 28th. 

BURNLEY.—A new generating set will shortly have to be 
installed owing to the recent rapid increase in the demands upon 
the existing nlant. 

CITY OF LONDON.—The church of St. Katherine Cree is to 
be wired for the electric licht. 

ЕЮ АОИ plant is necessary at the electric light 
works. 
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ting the contractor to commence the work. The Town Clerk 
has been instructed to defend the action. Having regard to 
the increasing demand for power from factories, a site has 
been rented on Messrs. Young and Marten's premises for the 
erection of a transformer chamber. The Electricity Committee 
is to undertake the lighting of certain new streets with single 
50 c.p. Osram lamps. | 

WIGAN: Tramways Receipts.—We learn that there is а de- 
cided improvement being manifested in the working of the 
municipal tramways at Wigan. From an officia] return it ap- 
pears that there has been an increase in the receipts during the 
last oficial half-year of nearly £3,000 over the corresponding 
period last year. Over 200,000 more passengers have been 
carried. 

WIMBLEDON: Electricity Station Extensions.—' The Elec- 
tricity Committee of the Town Council reports, in connection 
with the application now before the Local Government Board, 
for a loan of £14,000 for installing additional plant, that since 
the commencement of the supply the average increase in the 
demand has been about 24 per cent. per annum. On this basis 
the Committee estimates that the maximum demand during the 
winter of 1908-9 will be approximately 2,015 kw. The present 
capacity of the station is 2,685 kw. condensing, so that, if no 
new plant is installed, there would be spare ү of 6/0 kw. 
This would be insufficient, for, should the largest generator 
of 1,000 kw. break down, the Council would be unable to 
meet the anticipated demand to the extent of 330 kw. In 
reply to complaints of insufficient lighting, the Committee has 
replied that they are considering generally the question of 
the better lighting of the*streets of the Borough. The Com- 
mittee quote the following terms for supplying energy for manu- 
facturing purposes :—(1) For a minimum quantity of 30,000 
units per annum for a period of not less than three years, 14d. 
per unit; (2) for a minimum quantity of 50,000 units per 
annum for a period of not less than ‘three years, ld. per unit. 
A charge of 2d. per unit is to be made for energy supplied 
to tradesmen in the Borough for the purpose of Christmas 
decorations, provided their premises are wholly lighted by elec- 
trical energy supplied by the Corporation. The erection of 33 
flame arc lamps in certain roads in the Borough has been com- 
pleted. The cost is about £675. 


PROSPECTIVE BUSINESS 


DUBLIN.—Tenders are invited by the Board of Public Works 
for electrical supplies. Full particulars from the Secretary 
(fee £1. returnable), to whom tenders by December 23rd. 

GORTON.—An application is to be made to the Local Govern- 
ment Board for sanction to borrow £11,349 in respect of ne 
tramways. : 

HEREFORD.—The Electric Lighting Committee recommend 
the Council to apply to the Local Government Board for powers 
to borrow £1,500 for cables and services. 

KEIGHLEY.--A motor generator is required by the Elec- 
tricity Committee. Particulars from the Engineer, and tenders 
to the Chairman, by December 16th. 

LONDON: City of London Guardians.—An order for electric 
lamps has been placed with Messrs. Pinchin & Walton, at 
£4 17s. 3d. 

Hackney.—The Finance Committee report that loans to the 
extent of £33,815 are required for electricity purposes (public 
lighting and mains). The Committee recommend that in view 
of the high rate of interest at present charged by the L.C.C. in 
respect of loans to local authorities, and having regard to the 
fact that the repayment of the loans will be extended over con- 
siderable terms of years, tenders be invited for a loan of the 
whole or part of the amount required, repayable on the instalment 
or on the annuity system. An electricity feeder pillar is to be 
moved from the carriage-way to the footway at the junction of 
Morning Lane and Berger Road, and the cost will be £80. | 

Hampstead.—The Electrical Engineer has been authorised to 
obtain meters and other stores at an estimated cost of £195. 
A main is to be laid in Kinsford Street. The cost will be £56. 

Southwark.—The crushing plant at Manor Place depot is to 
be extended at an estimated cost of £1,500. "This includes pro- 
vision for two motors at a cost of £235. 

LEEDS.—The purchase of twelve new tramcars has been au- 
thorised by the Corporation, and Mr. J. B. Hamilton, the 
General Manager, is inquiring as to latest improvements.. 

MONTREAL.—Tenders for the supply of electrical energy for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of the City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, (a) 
public lighting of the streets, parks, squares, &c., from the 
expiry of the present contracts; (b) the supply of electrical 
energy -for lighting, heating, and industrial purposes. Each 
tender should be accompanied by a deposit of $50,000, which 
will be retained by the City as a guarantee of good faith on the 
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part of the accepted tenderer. The: contract will- include a 
deposit of such sum as may be deemed sufficient by the Council 
to ensure the dne performance thereof.: LUN 
"NEWCASTLE.—The Usworth Parish Council i$ desirous of 
entering into a contract for the lighting of certain roads by 
electricity. "Persons desiring to tender are requested to: send 
in their names to. J. R. Elliott, Clerk to the Council, Fern 
Hoose, New Washington. - 

NEW ZEALAND.—The installation of electric pumping plant 
is contemplated by the New Zealand Crown Mines Co., Là. 


‘ PONTYPRIDD.—A Local Government Board inquiry was held. 


last week into an application by the Urban District Council for 


sanction to borrow £3,600 for the purposes of the electrical. 


undertaking. | | 

 REDDITCH.—An application is to be made to the Local: 
Government Board for sanction to a supplemental loan of £500, 
of which £300 are for cables, and £200 for meters. 


"SOUTH AFRICA.—Both the Cape Town and Bloemfontein 
Corporations are expected to. be in the market shortly for small 
electric motors. 

The British and South African 
while the realisation of the 
absorbs most of the interest in the electrical progress of 
South Africa at the present moment, it should not be forgotten 
that, in spite of .the prevalent policy of retrenchment, the 
adoption of municipal and industrial electrical schemes is going 
steadily on all over the country. In the Cape Peninsula, for 
instance, the installation at Muizenberg is now practically com- 
plete, the system being three-phase, with a primary voltage of 
4,000; while in the adjacent municipality of Woodstock an agree- 
ment has been entered into with the Cape Town Corporation for 
the supply of power, and 300 ''Osram"' lamps of 25-c.p. are to 
be erecte If the load increases as a result of a larger number 
of private consumers, it is probable a booster will be found 
necessary. At Uitenhage an agreement has been signed with the 
firm of Ellis & Ballard for the electric lighting of the town, 
the plant to include two 55-kw. generators and two 54-b.h.p. 
horizontal type producer gas engines, the total cost being esti- 
mated at from £10,000 to £12,000. At Durban it is contem- 
plated to extend the electric tramways and lighting, and also the 
telephones to the suburbs within a radius of 10 miles. Mention 
also should be made of the success of the experiment bv the 
Cape Government in regard to the electric lighting of railway 
carriages. Only nine suburban trains have hitherto been in- 
stalled, but the expansion of the system. to the trunk lines is 


Gazette states that 


ictoria Falls poer scheme: 


imminent. ‘It is evident, therefore, that both: for large plant 
and small fittings South Africa continues to be a very active 
market. © : ^... - e ee i 

SOUTHEND-ON-SEA.—The promoters of a new estate have 
applied for a supply of electricity, and it is expected that the 
growth of the town in this direction will necessitate the laying 
of about 10 miles of mains and increase the demand ‘on the 
Corporation Electricity Works by 300 kilowatts. | 

SPAIN.—The Gacetu de Madrid of November 26th contains 
an application by the Compania de Tranvia Urbano of Bilbao 
for a concession for the construction of an electric tramway from 
the “Plaza Circular" to the North railway station. One month 
from the above date is allowed for the presentation at the 
Directorate-General of Public Works (Dirección general de Obras 
püblicas), Madrid, of other applications for this concession, on 
terms more favourable to the Government. 

The same Gaceta further announces that the above-named 
** Dirección " has granted a concession to ‘‘La Compañia general 
de Tranvais y Ferrocarriles vecinales’’ of Alicante to instal 
electric traction on the tramways in Alicante, of which they are 
concessionaires. 

A report from the Commercial Attaché to H.M. Embassy at 
Madrid calls attention to the great field offered by Spain for 
electrical schemes. "There are more than 400 towns and villages 
of over 4,000 inhabitants where there are no electric power 
stations, and immediate action by British capitalists should bring 
good results. р 

STOCKPORT.—The Electricity Committee invite tenders for 
a 140 kw. 430-volt shunt-wound generator, direct coupled to a 
Willans triple-expansion engine, working at 200 lb. pressure. 
Full инь from the Borough Electrical Engineer, Electri- 
city Supply Works, Millgate, Stockport. 

WIGAN.—Tenders are to be invited for the supply of slack 
coal to the Pemberton station during the next twelve months. 

Tenders are also invited by December 16th for stores, including 
electrical accessories, meters, and motors. 

WIMBLEDON.—The Electric Lighting Committee recommend 
the Council to instal the following additional plant at the Elec- 
tricity Works :—A 1,000 kw. turbo-alternator, £8,500; platforms 
and gangways for above, £100; two water tube boilers and pipe- 
work, £4,000; two. economisers of 160 tubes each, £1,200; and 
boiler foundations, £200. In connection with the matter the 
Committee also recommended the Council to direct the Town Clerk 
to apply to the Local Government Board for sanction to borrow 
514,000, the estimated cost of the plant. . 


TENDERS RECEIVED AND ACCEPTED 


BOLTON.— The Electricity Committee has accepted the tender 
of a local firm, Messrs. W. Burrow & Son, for the erection of 
a new sub-station. 


LONDON: City of London Guardians.—An order for electric 


lamps has been placed with Messrs. Pinchin & Walton, at 
£4 17s. ód 


plies of electric fittings, lamps, cables, &c., for the year 
1908, have been accepted :—D. 
estimated value of goods to be supplied, £22; G. Braulik, £94; 
Britannia Electric Lamp Works (1905), Ltd., £305; British 
Westiaghouse Electric & Manufacturing Co., Ltd., schedule of 
prices; City Glass Co., £22; Concordia Electric Wire Co., Ltd., 
£76; Electrical Co., Ltd. (London branch), £104; Geipel & 
Lange, £153, and schedule of prices: General Electric Co., 
Ltd., £641. and certain items to schedule of prices; Hooper's 
Telegraph & India Rubber Works, Ltd., £5; Wm. McGeoch & 
Co., Ltd., £82; Mackey's Electric Lamp Co., Ltd., £594; 
Micanite & Insulators Co., Ltd., schedule of prices; Neville 
Williams & Co., £30; Geo. Schultz & Co., £47; Sloan Electrical 
Co., Ltd., schedule of prices;. Sperryn & Co., Ltd., schedule of 
nrices; G. Straus & Co., Ltd., £41; Arthur Terry, £96; 
Veritys, Ltd., £50. . 

Holborn.—The Special Committee dealing with the erec- 
tion of the new offices for the Borough Council has 
accepted the tender of Foote & Milne, the contractors for 
the electric lighting work throughout the building, for the 
provision of a service of telephones and bells at a cost of 
£131 for telephones. and £29 10s. for bells. Three tenders 
were received, and that of Foot & Milne was the lowest. 

Woolwich.—The Borough Council has received the following 
tenders for cable required for an extension to the Ordnance 
Colleges :—St. Helens Cable & Rubber Co.. Ltd., £175; British 
Insulated and Helsby Cables. T.td., £169; Siemens Bros. & Co., 
Ltd., £167 5s.; Johnson & Phillivs, Ltd., £167 5s. ; Callender's 
Cable and Construction Co., £166 10s.; Henley's Telegraph 
Works Co., Ltd., £166; Western Electric Co. (accepted), £164, 
delivery in 14 davs. 

METROPOLITAN ASYLUMS  BOARD.- The following 
tenders for alterations and extensions to the fire-alarms and tele- 
phones at Gore Farm Hospital have been received :—T. Potter 


London County Council.—The following tenders for sup-. 
H. Bonnella & Son, Ltd., 


& Sons, Ltd. (accepted), £225; W. G. Cannon & Sons, Ltd., 
£226 8s.; Electrical Engineering & Maintenance Co., £259; 
Private Wire & Telephone Installation Co., Ltd., £278: J. 
Bryden & Sons, £287; Bell Telephone & Electric Co., £355; 
H. Hooper, £373; Revy, Phillins & Co., £396 15s.. The En- 
gineer-in-Chief's estimate was £235. 

SOUTH AFRICA.—The ^ои African General Electric Co. 
has secured an order from the Johannesburg Corporation for 
1,000 consumers and fuse boxes. 

STOKE-ON-TRENT.—Subject to the sanction of the Local 
Government Board, the Corporation has accepted the tender 
of Messrs. Callender’s Cable & Construction Co., Ltd., for 
cables at £4,775. . 

WIGAN.—The tender of Mr. F. E. Moss for the supply of 
200 tons of best washed slack at the Wigan station has been 
accepted. 

WIMBLEDON.—A supply of carbons has been purchased 
as follows :—5,000 from the Union Electric Co., 200 from 
Messrs. Falk, Stadleman, & Co., and 200 from Messrs. H. G. 
Maver & Co. | 

WEST HAM.—The Electric Lighting Committee has author- 
ised the purchase, subiect to the usual sanction, of 50 tons 
of copper for one years supply, the price to be based on a 
fixed price of £60 for copper, instead of £90, with a sliding 
scale as under the existing contract. 

The Electric Lighting and Tramways Committee has approved 
the extension for two years, from March 31 next, of the con- 
tract with the British Westinghouse Co. for the supply of 
transformers and meters, and of a new contract being entered 
into with the company for the supply of two-phase motors. The 
contract with the Fuller Electrical Co. for the supply of single- 
phase motors is to be extended for two years from March 51% 
next. 


Telegraph Traffic.—The cables between Cueta and Tangier 
and Falmouth and Bilbao, the latter belonging to the Direct 
Spanish Telegraph Co., ceased working on Saturday and Mon- 
day respectively. The Fao route to the Fast was also down 
from Saturday to Sunday. The Trinidad-Demerara cable is 
again in working order. ; | ` 
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. COMPANIES’ MEETINGS AND REPORTS | 
INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH 
WORKS.—The directors’ report for the year ending Sep- 
tember 30th, 1907, shows, after provision for doubtful debts, 
a net profit of £56,809 14s. Od. Adding £42,224 5s. 10d. brought, 
forward, and deducting £12,500 interim dividend paid in June, 
there remains a disposable balance of £86,533 19s. 10d. The 
directors recommend the distribution of a dividend of 15s. a 
share, free of income tax, amounting to £37,500, making, with 
the interim dividend paid in June, a total payment of 10 per 
cent. for the year, and leaving £49,033 19s. 10d. to be carried 
forward. The general business of the company shows an in- 
crease compared with the results of.last year. The prices of 
raw material remained at a high standard until the end of the 
summer quarter, but since them prices have declined. The elec- 
trical installation in Dumfries has been completed, and in the 
future a revenue from this source may be expected. The laying 
of a cable between New York and Havana, manufactured to 
the order of the Commercial Cable Company, has been com- 
pleted since the closing of the financial year. The cable steamers 
Nilvertown, Dacia, and Buccaneer, have had employment during 
the year, and are in an efficient condition. The works at Silver- 
town and at Persan have been maintained in their usual state of 
efficiency and the electrical equipment of the latter has been 
completed. | | 


BLACKPOOL, ST. ANNES & LYTHAM TRAMWAYS.—The 
directors' report and balance sheet for the year ended October 
31st shows that no additions have been made to the capital cost of 
the undertaking during the year. The invariably wet weather 
experienced. during almost the whole of the year seriously 
aftected the traffic receipts, but, despite this, the nett profit 
on revenue account is only £224 short of last year. Failing 
to come to a satisfactory agreement with the Corporation on 
their charges for cost of junctions, &c., made by them in 
connection with the through running arrangements, the directors 
had no option but to refer the question to arbitration, the result 
being entirely satisfactory to the company. The company's 
costs in connection with these proceedings loot been charged 
against the year's profits. The trustees for the debenture 
holders have generously reduced their fees to one-half of the 
amount to which they are entitled, and the year's revenue 
account is credited with the amount surrendered, the full fees 
having been included in previous accounts. The trustees on 
the recommendation of the board have intimated their intention 
of paying 24 per cent. on account of interest accrued due cn 
the debentures. The whole of the cars and undertaking have 
been maintained in a satisfactory condition out of the year's 
revenue. 


ELECTRIC CONVERSION.—The directors’ report for the 
year ended September 30th shows a net balance of £685, which 
is carried forward. The work of the syndicate during the past 
year has been mainly the necessary task of reducing the con- 
siderable amount of the liabilities outstanding at the com- 
mencement. The general loans have been reduced from 
£25,409 to £9,530. Contingent liabilities amounting to £34,577 
have also been discharged. 


MANX ELECTRIC RAILWAY.—The directors’ report for 
the year ending September 30th, 1907, shows gross receipts 
amounting to £35,345, and gross expenditure of £16,772. To 
this is added balance from last year, £1,269, making a total 
available for distribution of £19,842. Debenture interest, in- 
terim dividend of 23 per cent. per annum on preference shares, 
and amount placed to reserve for special renewals amount to 
£14,065, and, deducting balance of preference share dividend 
due in respect of the year ended September 30th, 1907, there 
is a balance of £2,211, out of which the directors propose to 
pay a dividend of one per cent. on the ordinary shares, 
which will amount to £1,000, carrying forward to next year 
the amount of £1,210. The capital expenditure during the 
year amounted to £749, which was the balance due for rolling 
stock purchased in 1906. In spite of bad weather, the number 
of passengers carried during the past twelve months totalled 
546.666, ase compared with 535,021 during the previous twelve 
months, an increase of 11,645 passengers. Working expenses 
amounted to 516,172, as compared with £15,756, and the ratio 
of working expenses to receipts was 47 per cent. in 1907, as 
compared with 46 per cent. in 1906, the increase being largely 
due to increased cost of coal. 'The number of miles run during 
the year was 360,079 with passengers, and 34,526 with goods. 


APPOINTMENTS AND PERSONAL NOTES 


The Carlisle Corporation will shortly advertise for a Borough 
Electrical Engineer at a salary of £500 per annum, rising by 
annual increments of £20 to a maximum of £400. 

Mr. R. Q. Seymour has been appointed Chief Assistant at the 
Grantham works of the Urban Electric Supply Co., and Mr. F. 
Evans, of Market Drayton, has been appointed General Assistant. 

Mr. A. M. Mulliner, of Southport, has been appointed assis- 
tant electrical engineer to the Corporation of Eccles. 


> MISCELLANEOUS CITY NOTES 


COUNTY OF DURHAM ELECTRICAL POWER DISTRI- 
BUTION CO.—Subscriptions are to be invited to an issue ої 
£250,000 five per cent. first mortgage debenture stock. ‘Fhe 
list will open on Saturday and closes on Wednesday. ‘The 
interest is unconditionally guaranteed by the Newcastle-upon- 
Tyne Electric Supply Co., Ltd., who bave taken up the whole 
issue, and on whose behalf it is to be made. | E 

LAUNCESTON ELECTRIC TRAMWAY CO.— This company, 
which has acquired a concession obtained from the Launceston 
Council, is about to issue £50,000 in £1 shares. Of this sum 


- £8,000 goes to the vendor in full satisfaction of the tights 


transferred. The concessions obtained include the right to con- 
struct and carry on electric tramways throughout the city of 
Launceston and suburbs for a period of 25 years, when (or 
at recurring periods of seven years) the Council may püfchase 
the lines and stock at cost price. The Council has bound itself 
to furnish all the electric power required for running and 
lighting at a uniform price of one-halfpenny per unit. Arrange- 
ments have been made by the vendor with the Commercial 
Bank of Tasmania whereby the bank agrees to underwrite 
£25,000 of the debentures. The provisional directors are ‘Messrs. 
H. Weedon, M.L.A. (Lord Mayor of Melbourne), V. J. Saddler, 
E. M. Law, Lindsay Tulloch, of Launceston, and W. G. Sprigg. 

WOLFRAM (TUNGSTEN) METAL FILAMENT LAMPS.— 
The Financial News states that the shareholders in the’ German 
Incandescent Gas Light Co. of Berlin have just sanctioned an 
increase in the share capital for the purpose, among others, of 
participating in an English lamp factory for the manufacture 
of osram metallic filament electric lamps. It was stated at 
the meeting that the sum of £50,000 would be required for' 
this particular porpora, The company in question is the Wolf- 
ram (Tungsten) Metal Filament Lamps, Ltd., which was regis- 
tered some time ago for the purpose above referred to (ELEC- 
TRICAL ENGINEERING, October sath, р. 664). 


NEW PUBLICATION 


"Proceedings of the American Institute of Electrical Еп. | 
gineers," November, 1907. (New York: The Institute.) 50c. 


MISCELLANEOUS BUSINESS , NOTES 


PRICE OF COPPER.—Messrs. George Smith & Son, of 5 


Philpot Lane, London, E.C., inform us that the price of elec- 


trolytic wire bars, net c.i.f. port of arrival, quqted on Tuesday 
night was £61 to £62 per ton 

LIQUIDATIONS, BANKRUPTCIES, &c.—A meeting of the 
P. M. Electric Manufacturing Co. will be held at the offices 
of the liquidator, Mr. E. Hill, 79 Mark Lane, London, E.C., 
on January 4th, 1908, at 2 p.m., for the purpose of hearing the 
liquidator's account of the winding-up. - AE 

The British and South African Export Gazette states that 
Messrs. Harris, Lee & Co., Ltd., electrical engineers and im- 
porters of electrical machinery and fittings, have been forced to 
consult their creditors, and that a liquidation of the business 
has been advised. A notice has been issued by Messrs. Josolyne, 
Miles & Blow, chartered accountants, stating that considerable 
loss has been made in the trading during the last 12 months, and 
that a power of attorney on behalf of all the creditors has been 
given to Messrs. Aiken & Carter, Johannesburg, so that the — 
interests of all parties shall be protected. The total liabilities 
are given at £52,273, but the assets include, among other items, ` 
stock, £9,931; book debts, 85,156; unfinished contracts, less : 
payments on account, £267; bills receivable, less held as per 
contra, £1,349; cash at bank and in hand, £208; and fittings, 
furniture, and tools, £426. A sum of £8,500 is also claimed for 
good will. | 

A petition by the Flour Oxidising Co., Ltd., for the wind- 
ing up of the Alsop Flour Process (1906), Ltd., came before 
Mr. Justice Parker in the Chancery Division of the High Court 
on Tuesday. Counsel did not appear in support of the petition, 
and it was accordingly struck out. 


Another New Tramway Brake.— The Municipal Tramways 
Association Brakes Sub-Committee visited Burton-on-Trent last . 
week to inspect the new brake designed by Mr. P. J. Pringle, 
the borough electrical engineer and tramways manager. The 
deputation consisted of Mr. J. Aldworth (general manager, Not- 
tingham Corporation Tramways), Mr. A. R. Fearnley (general 
manager, Sheflield Corporation Tramways), Mr. J. M. McElroy.. 
(general manager, Manchester Corporation Tramways), Mr. Н. 
Mozley (general manager, Burnley Corporation Tramways), and 
Mr. C. J. Spencer (general manager, Bradford Corporation 
Tramways). The main feature of the brake is that it is а . 
mechanically worked track brake acting in the groove of the rail, | 
and it can be applied either by the motorman or conductor. А ` 
number of tests were carried out, and the details of the brake ~ 
were carefully examined. . · | | aos 
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didi STOCK AND SHARE LIST . 
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' AMOUNT x^ da . Stock FALL AMOUNT por ede 
К NAME. . or EXCHANGE | SINCE NAME. ОЕ "€ 
| | SHare.| *— Interim. |©ботлтїой. JI Buake.) *= Interim. 
"n A - z EEK. - a — — 
Á 1906 1907 
ELECTRIC SUPPLY. "nx | 2 b id bs: 
ces & Poole E. S. Co. uL 10 7 5J-* 94—10} Dublin United Trams Oo. ..............- x 
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Brompton & Kensington E. 8. `бо., Ld. 5 10 44%* 7—8 London Street Tramway OD. «<3 ai 
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SUMMARY 


Г.око lxXELvIN died at about 10 o'clock on Tuesday 
night. (Page 959.) 


REVIEWS appear in this issue of :—Callender’s Slide 
Rule for Determining the Sizes of Cables; ‘Tramway 
Bookkeeping and Accounts Simplified, by D. McColl; 
A Text-book of Electrical Engineering, by A. Thcmalen 
(translated by G. W. O. Howe); The Elements of Elec- 
trical Engineering, by T. Sewell (Page 961). 


AN important letter by Mr. C. J. ROBERTSON, of 
Robertson Electrice Lamps, Ltd., carries our recent 
comparison between the ofticial British and Continental 
carbon filament lamp standards still further. It points 
out that the fact of the preliminary test being carried 
out at nominal candle-power on the Continent instead 
of at nominal efficiency as here, gives far more lati- 
tude. Thus in the case of a 200-volt, 16-c.p., 63-watt 
lamp, the percentage variation in candle-power allow- 
able abroad is from — 151 per cent. to + 182 per cent., 
while here it is +124 per cent. Moreover, there is 
nothing in the Continental test to prevent the maker 
sending out lamps all to one end of the sorting limits, 
and the foreign specification for the life test is far 
less stringent than the British. Other letters are froma 
the Gesellschaft für Drahtlose ‘Pelegraphie, Messrs. 
Germann & Hills, '* A Fellow of the Physical Society,’ 
and The British Westinghouse Electric & Manufactur- 
ing Co. (Page 961.) 


A MEETING in connection with the Electrical Exhibi- 
tion, which it is proposed to hold in Manchester next 
year, was held at the Hotel Cecil on Thursday, Sir 
WiLLIAM PREECE presiding. Mr. T. Grainger, of the 
and Mr. O. H. Bishop, of 
the Edison & Swan United Electric Light Co., were 
elected to the General Committee. The National Elec- 
trical Manufacturers’ Association have nominated the 
following: —Mr. H. H. Berry (Messrs. Berry, Skinner 
& Co.), Mr. F. H. Nalder (Messrs. Nalder Bros. & 
Thompson), and Mr. H. Oppenheimer (International 
Electric Co.), whilst the following have also accepted 
office : —Councillor Kaye and Mr. S. L. Pearce (Man- 
chester Corporation), Councillor Barrett and Mr. 
V. A. H. McCowen (Salford Corporation), Mr. A. A. 
Day (Bolton), Mr. T. Roles (Bradford), and Mr. C. D. 
Taite (Lancashire Electric Power Co.) (Page 964.) 


At the same meeting remarks were made by Dr. 
R. T. GrazkBRook, F.R.S., and Mr. CUNLIFFE OWEN 
(Metropolitan Electrice Supply Co.) concerning the 
Franco-British Exhibition. It was stated that the gas 
industry contemplate a collective exhibit of lighting, 
heating, and cooking appliances, and an appeal was 
made te the electrical trade to counteract this by a 
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similar demonstration of electric power. 


companies would co-operate. (Page 963.) 


= Mer. Т. F. Watu’s Paper, read last week at the 
Manchester Local Section of the Institution of Elec- 
trical Engineers, on the reluctance of the air-gap in 
dynamo machines, contained the results cf a series 
of experiments on the distribution cf flux with vary- 
ing proportions of air-gap tooth and slot, with a special 
model apparatus, from which results of use in pre- 
determining machine characteristics were deduced. 
A certain amount of criticism was offered in the dis- 
cussion by Mr. Miles Walker, Prof. Marchant, and 
others, and a few points were further explained by 
Mr. Wall in his reply. (Page 965.) 


On Wednesday of last week Mr. LEON GASTER read 
a Paper before the Society of Engineers-in-Charge on 
the subject of ''The Province of the Illuminating 
Engineer," in which he advocated the training of 
engineers in the special capacity of ‘* Illuminating 
Engineers," to advise and to instruct the con- 
sumers as to the best methods of utilising the means 
of lighting at their disposal. There was a good assembly 
of engineers present, and a discussion followed, in 
which a number of well-known gentlemen participated. 
(Page 969.) 


THE annual report of the directors of the Under- 
ground Electric Railways Co. of London, which will 
be submitted to the meeting on Monday, states that 
the average output from the Chelsea generating station 
now amounts to about one hundred million units per 
annum. The report deals briefly with the prospects 
of the affiliated companies, viz., the Metropolitan 
District Railway, Baker Street & Waterlco Railway, 
Great Northern, Piccadilly & Brompton Railway, Char- 
ing Cross, Euston, & Hampstead Railway, and the 
London United Tramways. The very unsettled state 


of the money markets of the world, the report con- . 


tinues, has seriously hampered the development and 
operations of the company, a state of unrest which 
still continues. Stocks all over the world have depre- 
ciated in price, and those dependent on London traffic 
have, owing to severe competition and excessive reduc- 
tion in fares, fallen lower than many securities of in- 
trinsically less value. (Page 971.) 


Мв. Joun ALLcock, the City Treasurer and Con- 
troller at Cardiff, has presented a report to the Electric 
Lighting and Tramways Committee in which he dis- 
cusses the question of the depreciation of the tram- 
ways and lighting undertakings. It appears that the 
annual charge upon the tramways undertaking for sink- 
ing fund charges amounts to £14,637, whilst the esti- 
mate of Mr. Ellis, the City Electrical Engineer and 
Tramway Manager, places the annual charge in respect 
of depreciation at £29,159. Mr. Alleock recommends 
that the difference between these two sums, viz., 
£14,522, should be set aside as sufficient provision for 
depreciation, and that the first payment should be 
made out of the current year's accounts. This would 
still leave the early years of the undertaking, viz., 
from 1902, unprovided for, but it is pointed out that 
no funds are available for setting aside this annual 
sum as from the commencement. On the same basis, 
the sum to be set aside annually on account of depre- 
ciation of the electric lighting undertaking would 
amount to £2,823. (Page 972.) : 


Ах article by Mr. J. Н. Riper (Electrical Engineer 
to the London County Council Tramways) deals in 
а practical way with the design of steam-pipe systems 
for generating stations. The chief requirements which 
should be fulfilled bv a good steam-pipe system are 
discussed, and drawings are given showing some of 
the methods by which these can be met. Simplicity 


If this were. 
taken up seriously by the trade, the electric supply 


is specially advocated, and the ring main system is 
viewed with disfavour. Pipe coverings and questions 


of steam-pipe drainage are considered, as well as the 


design of joints and provision for expansion and con- 
traction under varying temperature. (Page 973.) 


A NEW electricity works has been erected by the 
Derby Corporation adjacent to the existing works. It 
supplies continuous current both to the three-wire net- 
work in the central portion of the town, and the tram- 
ways. The boilers are fitted with the new pattern of 
Babcock & Wilcox chain-grate. Natural draught is 
used at light loads, and induced draught at full loads. 
The generating plant at present consists of two 750-kw., 
two-pole Parsons turbo-dynamos. In the extensions of 
the tramway system recently opened, a new method 
of trolley wire suspension is employed, devised by Mr. 
P. J. PRINGLE. (Page 979.) 


WE publish drawings showing the arrangements of 
the lamps and fittings employed for the electric light- 
ing of Manchester Cathedral, and an article de- 
scribing the practical details of the work. (Page 985.) 


THE second portion of Mr. V. A. Fynn’s Paper, read 
last week before the Birmingham Local Secticn of the 
Institution of Electrical] Engineers, treated fully of 
the torque conditions of the separately excited series 
induction motor, the neutralised series conduction 
motor, and the partly compensated, separately excited 
series induction motor. The opening section of the 
Paper, containing a lengthy discussion of the self- 
exeited, partly compensated single-phase shunt induc- 
tion motor was published in our last issue, and the 
conclusion dealing with further types of alternate 
current motor, and eontaining some general compari- 
sons of weight efficiencies of alternating and continuous 
eurrent motors, will be dealt with in our columns next 
week. (Page 989.) 


IN ''Electrochemistry and Eleetrometallurgy " we 
notice two patents by Mr. S. O. Cowper Cotes for 
the deposition of pure copper. The interesting point 
about these processes is that three electrodes are 
used. In the one ease there are two cathodes, one 
stationary outside the anode, and the other rotating 
rapidly and within the anode, which is cylindrical 
in shape. By this means, two classes of deposit are 
obtained, one fairly smooth on the outer cathode, and 
a tough and polished one on the inner cathcde. In 
the second patent there are also three electrodes. 
The outer one is the anode, the inner one a rapidly 
rotating cathode, and between them there is a dipolar 
electrode, so that after & certain portion of copper has 
been deposited upon the rotating electrode, the rest 
will have been twice deposited by the time it arrives 
at the rotating electrode. At the Faraday Society on 
Tuesday there was a highly theoretical Paper bx J. T. 
Barner upon ‘‘ А Physico-Chemieal Study of the Com- 
plex Copper-Glycocoll Sulphate.” Also Dr. Е. M. 
Perkin lectured upon ''The Centenary of the Dis- 
covery of the Alkali Metals,” and the industrial develop- 
ments which have followed. Other subjects dealt with 
are the possibility of manufacturing aluminium in 
Spain, the cause of alternating current passivity, and 
the electrolytic reduction and oxidation of inorganic 
substances. (Page 995.) 


Unper '' Electrical Science” appear notes on the 
recent Physical Society Exhibition of Apparatus, and 


-a short notice of Sir WiLLIaAM RaMsavr's lecture cn 


radioactivity at the Society of Arts. In the Papers 


. dealt with in the Continental section, STARK proposes 


the recognition of an elementary quantity or ‘‘ atom " 
of energy.  LiGNANA describes a new method of 
measuring inductance, and ANGERER disposes of the 
belief that atoms ean be broken up by Róntgen rays. 
(Page 994.) Ea | di ЕЁ 
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AwoNG the patent specifications published this week 
is one by J. BRockizE, relating to arc lamps of the con- 
verging carbon type, which has several interesting 
features. Another patent, by the British THomson- 
Houston Co., relates to an improved motor regulator, 
in which the starting and speed control switches are 
combined on the same arc. J. SAHULKA has a patent 
for controlling motor and shafts on electrically equipped 
railways, in which the driving motor is in two sections, 
one of which actuates a dynamo which supplies power 
to a small motor, so that no principal resistances are 
needed. The A.E.G. have patented a method of con- 
trol for motors having their armatures connected per- 
manently in series with a generator. The WEsTING- 
HOUSE LAMP Co. have a new method of preparing tung- 
sten for incandescent lamp filaments. (Page 996.) 


THE ratepayers of Barnes have decided against muni- 
cipal working of the tramways. At Bordeaux the elec- 
tricity and gas works employees are on strike. At 
Dundee there is some friction between the local elec- 
trical contractors and the electricity committee depart- 
ment over tenders. The Ealing and Hampton Wick 
Councils are complaining of the noisy tramcars. At 
Caledonian Road Baths, Islington, the old steam plant 
has been entirely superseded by electrical plant with 
satisfactory results. Lowestoft Council are applying 
to the Board of Trade for powers to supply Oulton 
Broad with electricity. The Bermondsey Council are 
protesting against the Beard of Trade allowing the 
auditing of accounts by electric light company’s own 
auditors. The Fulham Council object to the testing 
stations ordered by the London County Council, and 
also to the overhead system for the trams. The 
South Metropolitan Electric Supply Co. are objecting 
to the local rating committee increasing their assess- 
ment for the extensions of their works. The Board of 
Trade have confirmed the Maidstone Light Railways 
Order. Manchester Council is considering the exten- 
sion of the tramway to Clayton. The municipality of 
Tokio have taken over the tramways from the com- 
pany now working them. (Pages 997 and 998.) 


LARGE sums are to be expended by the Cardiff Cor- 
poration in respect of the supply to the Docks area 
and the Great Western Railway Co. Copies of the 
specifications in connection with the supply of special 
work, points, and crossings for the Adelaide tramways 
may be seen at the Commercial Intelligence Depart- 
ment of the Board of Trade, 73 Basinghall Street, Е.С. 
The Hammersmith Borough Council have accepted 
tenders for the transforming machinery in connection 
with the supply of electrical energy to the Franco- 
British Exhibition. (Page 998.) 


At the ordinary general meeting of the Aron Elec- 
tricity Meter Co. last week Mr. Hugo Hirst, who pre- 
sided, advised the holders of ordinary shares to be 
patient a little longer, for he firmly believed that in 
the long run they would be rewarded for holding on. 
Since October 1st they had booked orders equal to 
50 per cent. of the whole of last year. (Page 1000.) 


THE report of the Adelaide Electrie Supply Co. for 
the year ended August 31st shows a profit of £9,319. 
A dividend of 24 per cent. has been declared. The 
Delhi Electric Tramways are to be handed over by 
the contractors in January. A final distribution of 
£1 2s. 7d. per share has been made to the shareholders 
of the London Southern Tramways Co., the under- 
taking having now been acquired by the London County 
Council. (Page 1000.) 


Unper ‘‘ The New Telephone Charges '' the proceed- 
ings of different Chambers of Commerce are given, and 
the actions taken by them. (Page 1001.) 


THE comparison of British and Continental standards 
for carbon filament lamps, published in our issue of 
December 5th, certainly showed that the British 
standard lamp offered considerable advantages to lamp- 
buyers. A comparison of initial efficiency alone, as 
specified in the two standards, made it clear that the 
foreign-made carbon lamp is not to be recommended 
when a British-made one is obtainable. In one of the 
sizes of lamp most used in this country there is a 
difference of 24 per cent. in efficiency in favour of the . 
British lamp. In a letter which we publish this week 
Mr. C. J. Robertson goes even further than we have 
done, and points out that the methods of testing and 
the '' sorting limits ’’ are far more lax on the Continent 
than here. Technical matters such as this are difficult 
to make clear to the consumer, but it behoves all 
electrical contractors and lamp manufacturers to make 
themselves well acquainted with the facts we have 
published. That the consumer will be better pleased 
in the long run with British 8 and 16 c.p. lamps, even 
at a considerably higher price, there can be no doubt. 
The Continental maker must remain content with sup- 
plying us with metallic filament lamps, in the manu- 
facture of which he still holds undisputed sway. 


— i d 


THOSE who attended the meeting in London in con- 
nection with the Electrical Exhibition to be held at 
Manchester next October were surprised to hear at 
the conclusion of the meeting two long speeches de- 
voted, not to the Manchester Exhibition, but to the 
Franco-British Exhibition. As we have already an- 
nounced, the proposal for an electrical section at the 
Franco-British Exhibition has not met with & cordial 
reception in the electrical industry, and, desiring to 
profit by an occasion which brought together repre- 
sentatives of several electrical manufacturers, an 
attempt was made by Dr. Glazebrook and Mr. Cunliffe 
Owen to induce some firms, at any rate, to reconsider 
their decision to reserve all their energies for their own 
trade exhibition. It appears that there is at any rate 
one reason why it is desirable that British electrical 
engineering should be one of the features of the show 
at Shepherd’s Bush. It is thought desirable that they 
should defend their interests against a two-sided at- 
tack. On the one hand, the meeting was informed 
that French electrical engineering firms would be well 
represented; but, what is more important still, it 
appears that the gas industry is to make a great en- 
deavour to show their very best results, and that the 
gas trades are taking up the question with some energy. 
Thus, while no great enthusiasm has been promoted 
in the minds of electrical firms, it appears that, as a 
defensive measure, a good representative exhibit would 
certainly be welcome. Unfortunately, there has been 
mismanagement from the start, and before the present 
suggestion of a joint exhibit was made, notices were 
spread broadcast that the latest date on which applica- 
tions for space at the Franco-British Exhibition can be 
received was November 15th. Electrical firms who 
have decided not to exhibit independently are asked 
to take up the question entirely afresh, and, even 
now, Mr. Northcote, whose services were apparently 
only requisitioned late in the day, has not yet any very 


definite scheme to place before them. 
c2 
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Lord KELvIN died at about 10 o'clock on Tuesday 
night, after several days’ illness. The sad news, which 
was announced in London yesterday morning, will be 
received with the utmost regret in every branch of the 
electrical profession. Lord Kelvin was the greatest 
of the pioneers of that modern electrical science which 
has given rise to the development of the great elec- 
trical industry—the most important industry by which 
mankind is benefited. Although the most direct bene- 
fits arising from his work have been in the realms of 
submarine telegraphy, there is not a section of the 
electrical engineering industry that cannot trace its 
ultimate origin to the principles that he has taught, and 
the school of thought of which he was the distinguished 
centre. A full biographical notice will appear in our 
next issue. 


ARRANGEMENTS FOR THE WEEK 
TO-DAY (THURSDAY), DECEMBER 19ra. 


Institution of Electrical Engineers: Leeds Local Section. 


7.15 p.m. General Meeting at the University. Paper to be 
read :—''' The Commercial Aspects of Electric Power 
Supply,” by W. B. Woodhouse. 


Institution of Electrical Engineers. 


8 p.m. Ordinary General Meeting at Institution of Civil 
Engineers, 25 Great George Street, London. 


P. & О. Batti-Wallahs Society. 


1.45 p.m. Second Smoking Concert of the season, at the 
Holborn Restaurant, London. 


Birmingham and District Electric Club.—At the third annual 
meeting of this club last Thursday, the following otticers were 
elected for the forthcoming session :—P resident: Mr. Edward 
С. R. Marks. bice-l’residents: Mr. R. Coles and Mr. H. 
Roberts. Committee: Messrs. John J. Inniss, Joseph A. Jeckell, 
R. G. Mercer, E. R. Phillips, G. A. Pope, R. ‘Thompson, and 
Vincent E. Walters. 7'reasurer: Mr. E. A. Morgan. Serre- 
tary: Mr. W. G. L. Riddle. Assistant Secretary: Mr. R 
Thompson. 


Action by Electromobile Co.—The action by the Electromobile 
Co., Ltd., against the British Electromobile Co., Ltd., and 
others, which raised the question whether the word ''Electro- 
mobile" meant any motor-car propelled by electricity, or 
whether it meant an electric car of the plaintiff company, came 
before the Court of Appeal last week ind concluded on Monday. 
The Electromobile Co. claimed an injunction to restrain the 
British Electromobile Co. from using the word *'' Electroiiobile ”’ 
in their title or carrying on business under any name or style 
which included the plaintiff's name, or so nearly resembled it as 
to be calculated to deceive and confuse the public. The original 
action was heard before Mr. Justice Warrington (ELECTRICAL 
ENGINEERING, Vol. I., page 1114). Mr. Justice Warrington 
gave judgment for the defendants, holding that the word 
"electromobile " was a descriptive term, and did not mean the 
goods of any particular person or company. It was from this 
decision that an appeal was made. At the conclusion of the 
arguments for the appellants, and without calling upon counsel 
for the respondents, Lord Halsbury gave judgment. He said 
the question was simply one of fact, and, viewed as a matter 
of fact, there seemed to him to be no reasonable probability 
of confusion between the two names. In this case an injunction 
was asked to restrain a new company taking two words. 
* Mobile" was a good classical French word, and ‘electro”’ 
was applicable all over the world to electricity. Those names 
signified the qualities of the carriage. He did not believe that 
the word ''electromobile," which was admitted to be a generic 
word, describing a car driven by electricity and having the 
pcwer of motion, had from 1902 (the date of incorporation of 
the Electromobile Co.) been so specifically appropriated by any 
particular company, that it would lead people to be deceived if 
two companies having that word in their registered name were 
permitted to co-exist. The question was always one of fact. lf 
the name sought to be restrained was one which merelv con- 
veyed, whether accurately or not, the qualities of a thing, at 
required clear evidence to establish the fact that it would lead 
to deception. Proper names were distinctive enough, although, 
as a matter of fact, he did not deny that even a person might 
be restrained from using his.own name, if in point of user a 
particular thing had become identified with the proper name. 
He was unable to disagree with the learned judge. Indeed, if 
he had been called upon to decide the case in the Court of first 
instance, he should have arrived at the same conclusion as Mr. 
Justice Warrington. Lord Justice Vauchan Williams and Mr. 
Justice Bigham concurred. The appeal was dismissed with costs. 


CORRESPONDENCE 


BRITISH AND CONTINENTAL LAMP 
STANDARDS. 


To the Editor of ELECTRICAL ENGINEERING. 


S1R,—With reference to the article in your issue 
of December 5th on the comparison of glow lamp 
standards of different countries, 1 think these com- 
parisons are extremely interesting, and clearly show 
the poor class of Continental lamp which has been 
dumped down in this country during the last few 
years. 

The difference in candle-power between the Hefner 
and the English unit, 13 per cent., is quite sutlicient 
in itself to throw the average of all Continental lamps 
outside the limits allowed by the British standards 
specification (+124 per cent.). There is little doubt 
that lamps of almost any candle-power have been 
dumped down here, and it is a good thing that this 
practice is now shown in its true colours, and that such 
lamps are dear at any price. 

Now that the Continent is working on a definite 
table which enables comparison, it is pleasing to note 
that the English manufacturers agree to a specification 
within very much closer limits than agreed by the 
Continental manufacturers. 

To go more carefully into this specification, and 
compare it with the British standards specification, will 
require à good many tests to be made, in order to 
compare the various figures for running at a nominal 
candle-power (Continental specification) with  thcse 
which would be given by running at a fixed voltage 
(British standards specification). The following figures 
show the equivalent percentage variations allowed 
by the Continental and British specifications fcr a 
200-volt., 16 c.p., 63-watt lamp at 3:04 watts per 
(Hefner) c.p., with а +5 per cent. variation of volts 
allowed: Range in (Hefner) c.p.—134 to 19, т.е., – 
15} per cent. and 4181 per cent. in the case of the 
foreign specification, as against —124 per cent. and 
+124 per cent. British standard specification. 

There is also no provision made in the Continental 
tests, as there is in the British, to prevent the maker 
sending out lamps all to one end or the other of his 
sorting limits. Also the shape of the life-curve is 
quite ignored in the former table, but in the latter 
this is fully covered by the stipulation as to the total 
c.p. hours to be reached (11,600 for h.v., 16 ¢.p.). 
Finally. in estimating the c.p. hours, the cutting off of 
the useless rise in c.p. is & most material point, and 
is quite ignored by the Continental specification. 

In any case, without going further into these figures, 
it can be seen, as you point out, that on all important 
points the strigency of the British specification is 
greater than that of Continental practice, and ensures 
8 consumer having a lamp which is very much better 
in every single point. 

In many ways this is a natural outcome, as the 
h.v. lamp has been more generally adopted and used 
in Britain than on the Continent; consequently, the 
leading British makers have devoted more energy, and 
have acquired more experience, in its manufacture than 
has been possible by the Continental makers. 

That the good quality of British lamps is appreciated 
on the Continent is shown by the increasing sales that 
my company (Robertson Electric Lamps, Ltd.) are 
finding among Continental buyers. 


Yours faithfully, 
C. J. ROBERTSON. 


Brook GREEN Works, HAMMERSMITH, W. 
LoNpoN, December 12th, 1907. 
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WIRELESS TELEGRAPHY IN SWITZERLAND. 
To the Editor of ELECTRICAL ENGINEERING. 


Dear Sik,—In your issue of ELECTRICAL ENGINEERING 
of December 5th we find on page 914 an article stating 
that the Swiss military administration conducted ex- 
periments with Marconi wireless telegraphy instru- 
ments. This, however, is a misunderstanding on your 
part; these experiments were conducted by the '' Tele- 
funken '" Company, and not by Marconi. Since this 
autumn we have conducted extensive trials under the 
supervision of the Swiss military authorities, and 
erected stations at the Righi and St. Maurice, the 
distance between which is about 145 kilometres. These 
stations are in the possession of the Swiss military ad- 
ministration. Furthermore, they have two transport- 
able military Telefunken stations, having a range of 
about 200 kilometres, with aural receiver and with 
Morse recorder, 100 kilometres. All these stations are 
working to the entire satisfaction of the military au- 
thorities. We should be glad if you would publish this 
correction in your next issue. 

Thanking you in advance for your kindness, we beg 
to remain, Sirs, 

Yours faithfully, 
GESELLSCHAFT FUR DRAHTLOSE 
TELEGRAPHIE, M.B.H. 
BrnLIN, December 13th, 1907. 


——— "5 ———— 


A METHOD OF MEASURING DIELECTRIC 
STRENGTH. 


To the Editor of ELECTRICAL ENGINEERING. 


Dear Sır, —We should be obliged if you would in- 
sert the following in the next number of your journal. 

Having noted with interest the criticism re the above 
article, which appeared in this journal of November 
28th, 1907, the authors would like to point out that 
the figures given are averages of many tests, and that 
the method has been used by us for some time past. 

It has been stated that it is expected that the break- 
downs occur at the upper edges of the slot, or else at 
the sharp corners at the bottom of the slot. The 
position of the point of fracture was carefully noted on 
every specimen which was tested, and we regret that 
the results we obtained were inadvertently omitted 
from our article. 

For the sake of convenience one side of the slot was 
denoted by '' A,’’ while the other side was denoted by 
** B." For convenience we express them as follows :— 


Portion of Slot. 
Side “А.” 
Side “ B.” 
Bottom. 

We are, dear Sir, 
Yours faithfully, 
THOMAS GERMANN. 
STANLEY M. HILLS. 


Percentage of Breakdowns. 


40:4 per cent. 
855 per cent. 
24 per cent. 


Finsbury Park. 
December "Ith, 1907. 


— ———————— 


WESTINGHOUSE-BREMER PATENTS. 
To the Editor of ErEcTRICAL ENGINEERING. 


SIR,—- Our attention has been called to a statement issued by 
Messrs. D. Santoni & Co. (1906), Ltd., respecting the infringe- 
ment of a patent of Hugo Bremer in connection with flame arc 
lamps, which patent is owned by this company. 

Messrs. Santoni & Co. are in error in suggesting that the 
claim made by us has been finally settled in their favour. The 
amendment of this patent has been already substantially allowed 
by the Comptroller-General, whose decision with regard to the 
mere details of the wording we are daily expecting. As soon as 
possible, thereafter, we shall proceed to enforce our claim. 

We are dear Sir, 
Faithfullv yours. 
THe British WresTINGHOUSE ErECTRIC & Mre. Co., LTD. 


PHYSICAL SOCIETY EXHIBITION. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—The names of some of the exhibits at the Physical 
Society Exhibition were not self-descriptive : Inferometer, vita- 
scope, barretter, calortometer, and so on, convey little to the 
mind. The White-Bean Area Scale, on the other hand, at once 
suggests “ʻa convenient and inexpensive method for giving the 
areas, rapidly and accurately, of regular and irregular figures," 
to quote the wording of the catalogue. Draw a rectangle 5 
inches by 2, or 10 centimetres by 10, and place as many white 
beans on it as will fit the space. Then fit the white’ beans on 
the regular or irregular figure to be measured, and calculate the 
proportion. For small figures, millet seed or sago might be 
used. But on examining Messrs. C. F Casella & Co.'s stand, 
we found that the title had given quite a wrong idea, and the 
ingenious celluloid scale bearing this name seems to be the joint 
invention of Messrs. White & Bean. 

Yours, &c., 
A FELLow or тне PnHrsicAL SocrETY or LoNDOoN. 

London, December 12th, 1907. 


Tramways and Light Railways Association.—The December 
circular of the Tramways and Light Railways Association con- 
tains the Council's report for the year ended December 515%, 
1906. ‘The subscriptions and donations for the year 1906 
amounted to £417 16s., as against £349 2s. 6d. for 1905. The 
expenses for 1906 amounted to £506 10s. 4d., as against 
£408 155. 2d. for 1905. In moving the adoption of the report 
at the annual meeting on December 5th, the Hon. Arthur 
Stanley, M.P., said that the reason for the expenses amounting 
to £506, as against £408 for the preceding year, was due to the 
fact that during November and December of last year they had 
two secretaries, and various expenses connected with the partial 
reconstruction. The subscriptions amounted to £291, to which 
should be added 125 guineas received in December from several 
generous members, with a view to clearing off existing liabilities. 
Since January of this year they had secured seventy new mem- 
bers at the higher subscription. The first Committee on Income 
Tax held many meetings early in the year, and presented their 
report in June. A copy was sent to the Chairman of the Board 
of Inland Revenue at Somerset House, and later on he received 
a deputation from the association. 'The matter would not be 
allowed to drop there. In regard to the Brakes Inquiry, this 
Was SO ни ар that it was impossible to unduly hasten the 
proceedings. The final report, which was now nearing comple- 
tion, would be an extremely valuable one, and would be de- 
signed to afford the Board of Trade every possible assistance. 
In addition to these two matters, they had been happy in their 
negotiations with His Majesty's Postmaster-General as to a 
standard clause which it was proposed should be included in all 
tramway bills. . (ErECrRICAL ENGINEERING, Vol. I., р. 1028.) 
They now had an arbitration on with the Post Oftice on the ques- 
tion of fuses and heat coils put up for the protection of the 
Government's wires; the question was an involved one, affecting 
many separate undertakings, in each case legal expenses, time, 
and much trouble being wasted. They circularised the members 
with a view to acting on their behalf, and having the question 
decided once and for all. Over seventy undertakings responded, 
and they arranged with His Majesty's Postmaster-General to 
go to arbitration. (ELECTRICAL ENGINEERING, August 8th, 
гр. 240 and 782.) He thought they could be satisfied with the 
vear, seeing that they had been making a great change in rais- 
ing the subscription, which was always an unpopular thing to 
do. They had lost about seventy members; a good many of 
these were going in the ordinary way, but they had got seventy 
more. They lost seventy £1 members and they got seventy 
£2 members, so that if they could always continue on that scale 
they would do very well Mr. J. Devonshire seconded the 
resolution. 


Fatal Tramcar Collision.—A woman has been awarded £300 
damages against the London United Tramways Co., Ltd., for 
the loss of her husband, who died from injuries received in a 
collision between a tramcar and a horse and cart he was driv- 
ing. The accident happened during a fog on the night of 
January 18th. It was alleged that the car was driven too 
quickly, and that no proper warning was given of its approach. 


Telegraph Traffic.—The Eastern Telegraph Co. have now 
established telegraphic communication with Quelimane by means 
of a cable between that port and Mozambique. "This cable later 
will be continued to Beira. The telegraph route vió Helampo 
is also again open for the transmission of messages to China. 
During the past week breaks have occurred in the Sierra Leone- 
Accra and Lagos-Bonny cables, but repairs were effected on the 
day following the interruption, viz., December 12th. Consider- 
able dislocation was caused in the working of telegraphic com- 
munication to the Continent, by reason of the recent storm, but 
{гас is being handled as usual, with the exception of messages 
for Paris, there being only one line available in good working 
order between that town and London, but repairs will be 
specdily effected. 
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REVIEWS OF BOOKS 


Callender's Slide Rule for Determining the Sizes of 
Cables. (Callender’s Cable & Construction Co.) 


THE routine calculations of engineering, whether in 
electrical or in other branches, are carried out by 
different men in different ways. One who is quick at 
figures will run out the arithmetical working of a 
formula and produce the result before another man 
has time to get labour-saving contrivances set for 
the problem. Some men draw up tables in advance, 
and by their help reduce the work of special cases to 
& minimum; others make similar preparations in the 
form of curves. Some use four-figure logarithms, 
others grind out the figures on the Brunsviga or similar 
machines, and an increasing number use the slide 
rule. An expert with a slide rule will always leave 
the result of each step of a calculation in such a position 
on the rule that it may be ready for the working of 
the next one, and he will not put pen to paper until 
the final result is obtained. Some men take readily 
to the slide rule late in life; others never appreciate it, 
fearing a reciprocal, or being distrustful of the posi- 
tion of the decimal point. 

Some years ago the ‘‘ Callender ’’ Cable Calculator, 
invented by Mr. Harold Hastings, was made by Mr. 
R. W. Paul. This machine consisted of seven discs, 
having logarithmic scales on their edges. A crank 
and six brake keys enabled these discs to be set rela- 
tively to each other, and the last dise accumulated 
the algebraical sum of the movements of the others. 
The machine was in effect a compound slide rule, pre- 
senting some advantages, but certain disadvantages 
over a set of flat rules. 

Several compound slide rules have been produced for 
Special purposes, one of the oldest and best known 
being Hudson's horse-power slide rule. One advan- 
tage of such special rules is that there is in general 
no doubt about the position of the decimal point, the 
numbers being clearly printed with the proper number 
of zeros; another is that when the result has been 
found some of the terms may be slightly varied, and 
the effect is immediately seen. For ordinary opera- 
tions of multiplication, division, proportion, squares, or 
square roots, simple logarithmic scales are used, but 
special scales can be employed for special functions. 
There is no limit to the number of scales which can 
be used side by side. 

The new slide rule, which forms the subject of the pre- 
sent notice, seems to be almost identical in object with 
the earlier Callender machine, but it is a flat cardboard 
'' rule," 8} in. by 18 in. Owing perhaps to the con- 
structional difficulty of arranging six slides, and pre- 
venting them from tumbling out, it is made with two 
horizontal slides, a diagonal table, and two slides at 
right angles. They are clearly printed on glazed card. 
The directions for use are simple, and they are said 
to be applicable to the following systems of supply :— 
A, two and three wire continuous current or single 
phase; В, common return in two-phase three-wire 
system ; C, three-phase, two-phase, and neutral of three- 
wire system A; D, three-phase common return. when 
volts have been given between outers. with four-wire dis- 
tribution; E. three-phase (star-winding) outers, when 
the volts are given between an outer and the central 
point; F. common wire for svstem E, with four-wire 
distribution. The setting for the following problem is 
given as an example:—‘‘ Tt is required to transmit 
2.000 kilowatts a distance of 8.000 vards. on the three- 
phase mesh svstem, at 6.600 volts (between outers): 
power factor 0:9, loss in volts to be 5 per cent." The 
slides ean be set. and the result found in less than 
half a minute. The result is 0:2 square inch ercss 
section for each condueter. That result is useful, and 
it is the only one suggested in the directions. But 


this is by no means the only result that may be ob- 
tained. In 1890 Messrs. Crompton & Co. brought out 
& cardboard compound slide-rule invented by the pre- 
sent writer, the idea being taken from the Hudson rule. 
It was for ordinary wiring or simple transmission. It 
is out of date now, for the highest volts were 150, and 
the smallest wire 7/20. It was soon found to be 
capable of showing a good deal more than the right 
size of wire to use in any case, and after the direc- 
tions for use were printed, other uses continued to 
be discovered. How much more, in the present 
case, will a compound rule with so many slides be 
found to give many other results than the section of 
conductor? Do not engineers as frequently have to 
calculate how much power they can send to а certain 
distance with a cable already laid, or else in stock; or 
when more closely pressed, and the load, distance, and 
cable are given, what the inevitable drop will be, as 
to choose a cable for a given case? With the rule as 
set for the example, it can be seen that, given 8.000 
yards of 0°15 cable, 2,000 kw. will entail a drop of 
6:8 per cent., while if only 5 per cent. can be allowed, 
the load must be reduced to 1,500 kw. A little ex- 
perience with this useful rule will probably reveal 
a good many more applications. 

The logarithmie or ordinary slide-rule scales leave 
room for no discussion, for the simple rules of arith- 
metic admit of no opinion. But the scale correspond- 
ing to the various systems is of another character, 
especially where neutral wires of three-wire systems 
or other balaneed systems are concerned. No doubt 
the factors in these cases have been well chosen to 
represent typical conditions. This scale is, in fact. a 
graphical representation of the order of merit of econoiny 
of the various systems of supply, 

A. P. T. 
—— —"Ü!——— 
Tramway Book-keeping and Accounts Simplified. By 
Donald McColl. 44 pp. 8} in. by 5} in. 
(London: Gee and Co.) 2s. 6d. 


THIS is a volume of '' The Accountant’s Library.” 
supplementing an earlier volume which made the 
author generally known as an authority on tramway 
accountancy. Whilst its stated purpose is to indicate 
some improvements in the direction of simplicity, which 
later experience in a different environment has led the 
author to make, it stands as a fairly complete guide 
to a system of book-keeping which satisfies at once 
the requirements of the accountant, the manager, and 
the statistician. 

The system is based upon the standard form of 
tramway accounts approved by the Municipal Tram- 
ways Association, and the Institute of Municipal 
Treasurers and Accountants, and adopted by the 
majority of municipal tramway undertakers. The value 
of such uniformity in facilitating comparison and indi- 
cating the possibilities of improvements need not he 
insisted on. The instructions for the proper allocation 
to the various accounts of the items of receipts and 
expenditure are very full, and should form an appendix 
to the standardised forms, to ensure uniformity in sub- 
stance, as well as in form. There is little fault to he 
found with the allocations, although we might have 
slightly altered some of them. 

The author's special contribution now is a system of 
dealing with the allocation of wages and materials. for 
which he claims that, as compared with the Expendi- 
ture Ledger System. explained in his former book. (1) It 
saves work. (2) It is simpler and easier. (3) It 
ensures nbsolute and frequent agreement. 

The system may be shortly described as one of 
mechanical analvsis or allocation, and of making the 
first or original record the immediate basis of all subse- 
quent book entries. For example, wages are allocated 
on a '' Time Allocation Return.” which takes the place 
of Time Sheet. Wages Analysis. and Wages Allocation 


Dec. 19, 1907. 


ELECTRICAL ENGINEERING 


963 


Sheets. The return is divided into horizontal strips 
for individual account numbers, and into vertical strips 
for the separate days. Each horizontal strip has a 
space for the workman’s number, rate, and occupation. 
When properly filled up and totalled, the time spent 
on each account is shown, as well as the total hours. 
After serving as a time sheet, the horizontal strips are 
divided and collected into their proper account bundles, 
so that the totals of each bundle give the debit against 
each account of the week’s or fortnight’s wages. The 
wages sheet need then be no more than a register of 
names, hours, and amounts. The economy of clerical 
labour and stationary is obvious. 

Again, the store requisition is also made the receipt 
form, saving separate dispatch notes and receipt forms, 
and, therefore, the sorting up and scrutiny of these 
to ensure agreement; and, with the proper expenditure 
account marked on it, is pasted to a '' Stores Issued 
Sheet,’’ marked with the stock account number, proper 
to the material, thus giving the posting allocation for 
both credit and debit entries. As the requisition form 
is made out in duplicate, it is not apparent why the 
double allocation should not be made mechanically 
by collecting one set into expenditure account bundles, 
and the other into stores stock account bundles, and 
dealing with each in the same way as the ‘‘ Time Allo- 
cation Returns." Mr. McColl provides an ‘‘ Allocation 
Abstract of Stores Issues ’’ for the expense accounts, 
and posts direct from the receipts to the stores stock 
accounts, requiring in each case a separate entry for 
every requisition. We make him a present of the sug- 
gestion to extend his ingenious wages allocation method 
to the materials. 

It is an allied question, too big for discussion here, 
whether tlie system of moneyed stores stock accounts 
does not cost a great deal more than it is worth. Evi- 
dently the crediting of all stores issued to a general 
stores account would save much work. The quantity 
checking of stock is, of course, essential in either case, 
and may be made nearly automatic by well-known 
methods. 

The important object of making the four weekly 
statements from the main book entries, ensuring a prac- 
tical balance at the end of every period, is secured by 
the author’s system, so that the totals of the thirteen 
statements agree with the year’s accounts as published. 
The advantage of this can only be fully appreciated by 
anyone who has had to try to reconcile the two sets 
of figures prepared without such precautions. 

The success of tramway undertakings is so dependent 
upon the management having a constant knowledge 
of current results that Mr. McColl’s work in simplifying 
the means to that end cannot fail to find wide appre- 
ciation. 

эй == 
A Text-book of Electrical Engineering. Translated 
|. from he German of Dr. Adolf Thomalen by G. W. 
O. Howe (Lecturer in Electrical Engineering at 
the Central Technical College, South Kensington). 
456 pp. 92 in. by 6 in. 453 illustrations. (Lon- 
don: Edward Arnold.) 15s. 

BnEviTY is the soul of wit, and an excellent thing 
in a book. A keener sense of humour might have pre- 
vented Dr. Thomilen explaining to a third-year student 
how to connect primary cells; might, indeed, have 
spared us well-nigh the whole of the first 100 pages 
of this otherwise very useful treatise. The title, 
'* Electrical Engineering." is somewhat misleading, 
since much that is understood in this country 
as electrical engineering is not even mentioned. The 
building of electrical generators is not by any means 
the whole of an engineer’s function; and, indeed, it 
would be difficult to select from a list of our notable 
engineers more than a small proportion who could 
design an electric machine. Understanding this, and 
not asking for something which apparently there was 


no intention of ever putting there, the general im- 
pression made by the book is one of usefulness. The 
information is clearly given both in language and in 
diagram, and there is the very considerable merit of 
actual concrete cases wrought out; which must be 
an extremely valuable aid to the student working 
through its pages. 

The subjects, armature winding, commutation, and 
testing of dynamo machines, are all well set forth, 
and the methods used are modern and useful. Perhaps 
a little fuller treatment of the subject of dynamo 
characteristics might have been useful, but the method 
of pre-determiation is explained. The chapter con- 
cerned with continuous-current motors explains with 
great clearness the principles at issue, and gives much 
useful information about the starting and regulation 
of shunt and series motors. The second half. of the 
book, which deals with alternating current, is some- 
what diffuse in parts, but is, nevertheless, satisfactory. 
We note that no mention has been made of tempera- 
ture rise in transformers, nor of the characteristic 
‘hook ’’ curves in the treatment of the synchronous 
motor. The author has been unable to resist the 
temptation to write at length when he comes to the 
induction motor. 

Mr. Howe has done his work as translator thoroughly 
well, even to the extent of retaining some curious 
turns of phrase which are apt to raise a smile in a 
scientific treatise. Such, for instance, as ''it may be 
surprising to know, but it is nevertheless true." He 
has taken liberties with the text, as he tells us in 
his preface, and has given a most notable and service- 
able appendix, setting forth the use of the American 


improvement in treating alternating questions, 
using the operator J. Опе wishes he had 
carried this a step further. In giving measure- 


ments, the units employed are at times not 
familiar. but that is only bv way of saving that 
the book, being already so useful, it might have been 
even more valuable. The Central Technical College 
students are to be congratulated. We are informed 
that their needs induced the translation, and the result 
is a book which no engineer can afford to be without. 


— fp] —————— 


The Elements of Electrical Engineering. By Tyson 
Sewell. Fourth Edition. 450 pp. 8 in. by 54 in. 
277 illustrations. (London: Crosby Lockwood & 
Son.) 5s. | 


Тне fourth. edition of this book has been consider- 
ably improved by the addition of descriptions of modern 
forms of electric lamps, and an appendix on the three- 
wire system. Although the rest of the work has been 
subjected to revision, yet & number of points still re- 
quire attention. The definition of some of the units 
is unsatisfactory, the change of resistance of metals 
with temperature has not been referred to, and in work- 
ing out some of the sample questions, methods have 
been assumed that require demonstration. 

In the chapter on alternating currents, several of the 
proofs of important theorems are fallacious. It is 
pointed out that there is a particular instant at which 
the power in a circuit has the value E C cos ¢, but 
it dces not follow from this that the average power 
for a complete period has this value, the method 
adopted to calculate the magnitude of the e.m.f. of 
self-induction of a circuit is not sound, and the opera- 
tion of the addition of vectors is freely used without 
8 previous explanation being given. The statements 
that transformers with large magnetic leakage must 
necessarily have a low efficiency, that gas-engines are 
out of the question for driving alternators in parallel, and 
that all rotaries should be provided with damping rings 
require modification. The utility of the book for teach- 
ing purposes is enhanced by the inclusion of a large 
number of examples with answers. 


964 


ELECTRICAL ENGINEERING 


Dec. 19, 1907. 


THE MANCHESTER ELECTRICAL. EXHIBITION, 1908 


IR WILLIAM PREECE, K.C.B., F.R.S., presided over a 

meeting of the electrical trade on Thursday, at the Hotel 
Cecil, in connection with the electrical exhibition which it is 
proposed to hold in Manchester in the autumn of next year. 
A similar meeting has already been held in Manchester (ErEc- 
TRICAL ENGINEERING, December 12th, page 944). At that meet- 
ing the following representatives of electrical firms were elected 
to the General Committee:—Mr. H. Bevis (Genera! Electric 
Co., Ltd.), Mr. D. N. Dunlop (British Westinghouse Electric & 
Manufacturing Co., 144.), Mr. B. Longbottom (Electromctors, 
Ltd.). Since then the National Electrical Manufacturers’ Asso- 
ciation have nominated the following :—Mr. H. H. Berry 
(Messrs. Berry, Skinner & Co.), Mr. F. H. Nalder (Messrs. 
Nalder Bros. & Thompson, Ltd.), and Mr. H. Oppenheimer 
(International Electric Co.). The following have accepted office 
in the North :—Councillor Kaye (deputy chairman, Manchester 
Corporation Electricity Committee), Mr. S. L. Pearce (chief 
electrical engineer, Manchester Corporation), Councillor Barrett 
(chairman, Salford Corporation Electricity Committee). Mr. 
V. A. H. McCowen (chief electrical engineer, Salford Corpora- 
tion, Mr. A. A. Day (chief electrical engineer, Bolton Cor- 
poration), Mr. T. Roles (chief electrical engineer, Bradford Cor- 
poration), Mr. C. D. Taite (chief engineer, Lancashire Electric 
Power Co., Ltd.). 

The meeting in London on Thursday was for the purpose of 
electing two further representatives of firms to the General Com- 
mittee, upon which, when it is finally constituted, the organisation 
of details will devolve. The preliminary matters have been carried 
through by Mr. C. S. Northcote and Mr. Walter Davenport, 
the secretary of the National Electrical Manufacturers’ Asso- 
ciation. There was not a large attendance, only twenty-five firms 
being represented, but Councillor Kaye and Mr. S. L. Pearce 
of Manchester, Councillor Barrett and Mr. V. A. H. 
McCowen, of Salforl, and Councillor Hustler and Mr. T. Roles, 
of Bradford, made a special journey to London to attend. The 
following is the list of firms represented :— 


Armorduct Manufacturing Co., Albion Clay Co., Berrv, Skinner 
& Co., British Prometheus Co., Easton Litt Co., Electromotors, 
Edison & Swan, United Electric Light Co., Electric Fittings Co., 
Electrical Power Storage Co., Falk, Stadelmann & Co., General 
Electric Co., Hart Accumulator Co., Samuel Heath & Sons. 
International Electric Co., Johnson & Phillips, Langdon-Davies 
Motor Co., A. B. Lord & Co., A. P. Lundberg & Co., Marsh, 
Sons & Co., Nalder Bros. & Thompson, Sunbeam Lamp Co., 
Sterling Telephone Co., Siemens Bros. Dynamo Works, Union 
Cable Co., Union Electric Co. Dr. R. T. Glazebrook, F.R.S., 
represented the Institution of Electrical Engineers, and Mr. 


E. Cunliffe Owen represented the Committee of London Electric 
Supply Companies. 

Sir WILLIAM PREECE said he had been asked to take the chair, 
as he had been President of the Exhibition at Olympia 1р 
1905. In proposing that a similar exhibition should be held in 
Manchester next year, it should not be forgotten that Man- 
chester was the centre of a population as great as that of 
London. Нг had been connected with the first electrical exhibi- 
tion in Manchester in 1887, but present-day exhibitions were 
very different affairs. In the olden davs exhibitions were held 
for honour and patriotism, but now they were held to secure 
orders. 'There were stil many pcople who believed in the 
advocacy of printed and published advertisements, but there 
was no advertisement so successful as a well-conducted exhibi- 
tion. He regretted to have to say that what was wanted 
amongst British manufacturers was co-operation and mutual 
assistance. Other nations were very successful in their business 
transactions because of the co-operation and mutual assistance 
which exists, and it was in developing this spirit of co-operation 
amongst British manufacturers that he hoped electrical exhibi- 
tions would be a great success. Their severest competitor was 
gas. Here there was a body of nien helping each other and work- 
ing for each other and co-operating in every way, and it was per- 
fectly marvellous how that co-operation had succeeded in bring- 
ing gas to the front. The gas companies had copied the ele - 
trical industry in the distribution of light, and we should copy 
the gas industry in co-operation. 

Councillor Kaye (Manchester) said the Manchester Corporation 
viewed the holding of an electrical exhibition in that district 
purely from a business point of view, in getting the advantages 
of electricity placed prominently before the public, and it was 
upon this understanding that they supported it. 

Nominations were then taken for the two vacancies on the 
General Committee, and the result of the ballot was Mr. J. E. 
Kingsbury (Western Electric Co.), Mr. T. J. Grainger (хип- 
beam Lamp Co., Ltd.). Assurances have been received from 
all firms whose representatives have been elected that they will 
exhibit, with the exception of the Western Electric Co., and it 
was decided, in the event of that firm not exhibiting, to elect 
Mr. O. H. Bishop, of the Edison & Swan United Electric Licht 
Co., Ltd., in his stead. [As Mr. Kingsbury has since signified 
his inability to act on the committee, Mr. Bishop is elected in 
his place. | 

This concluded the business of the meeting so far as 
the Manchester Exhibition was concerned, but the chair. 
man announced that Dr. R. T. Glazebrook wished to say 
a few words on another subject. These remarks, which related 
to the Franco-British Exhibition, are reported below. 


THE FRANCO-BRITISH EXHIBITION 


S announced above, an appeal to the electrical trade for 
support to the electrical section of the Franco-British 
Exhibition was made at the meeting on Thursday at the Hotel 
Cecil in connection with the proposed Manchester Electrical 
Exhibition. | 
Dr. R. T. GrazEBRook thanked the meeting for permission to 
address them upon the Franco-British Exhibition. He said he 
knew it was a difficult matter to ask firins to take part in two 
exhibitions running practically at the same time, but there was 
nothing antagonistic in the two. They both had the same 
object in view, viz., to help forward the electrical industry. 
The electrical section of the Franco-British Exhibition had dis- 
tinguished support, and they ventured to hope for the assistance 
of the trade. It was not being held for any private benefit. 
All the funds were guaranteed, and if there were any profits 
atter all legitimate expenses had been paid, they would be put 
to some public purpose, such as the establishment of a fund 
which would aaka exhibitions of this kind more easily possible 
in the future. He knew that great efforts were being made to 
bring over representative exhibits from France, and it would 
not be well for Great Britain if her exhibits were less prominent. 
Furthermore, the gas industry was to be represented on a very 
large scale. There was to be a collective gas exhibit to illus- 
trate as fully as possible what could be ae in the way of 
lighting, heating, and cooking, and one suggestion he had to 
put before the meeting was that it might be possible to organise 
a similar collective exhibition of the electrical industry. There 
was good reason to suppose that if this were done the electric 
supplv companies would be ready to come forward with sub- 
stontial support. He was confident that there would be ample 
opportunities for obtaining orders, as a great number of Colonial 
representatives were coming over. 


Mr. CUNLIFFE OWEN (Metropolitan Electric Supply Co., Ltd.) 
said that the electric supply companies felt that something 
ought to be done to counteract the exhibit of gas companies. 
He had no definite mandate from the electric supply companies, 
but he could not help feeling that if some definite feeling were 
expressed by the trade that they would go seriously into the 
matter, the assistance of all the supply companies would be 
forthcoming. With a bad cause the gas companies had done 
wonders by organisation and co-operation. 

Both speeches were received with stony silence. 

Any firms desiring to take part in the exhibition were asxed 
to communicate with Mr. Northcote, who is organising secretary 
of the electrical engineering section. 

In connection with the above, Mr. C. S. Northcote writes us 
that, as organising manager of the committee responsibie tor 
the electrical section of the Franco-British Exhibition, he 1s 
desirous of obtaining support from electrical manufacturers in- 
terested in special or proprietary articles daily required by the 
publie in connection with electrical installations. The possibili- 
ties of making a striking advertisement in conjunction. with 
electric supply undertakings of London inacollective exhibition 
or demonstration of electricity is one, the thinks, which will 
doubtless appeal to many, and although the committee are fully 
aware that an undertaking of this description cannot be looked 
upon as an ordinary exhibition, yet it certainly affords a direct 
means of bringing the maker's or supplier's names of special 
apparatus before the public. Не has been assured by several of 
the supply companies' officials that if he can make an application 
to them for support from a representative number of electrical 
manufacturing firms, the same will be forthcoming. and then 
arrangements could be made whereby the cost to each exhibiter 
or advertiser would be by no means excessive. 
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THE RELUCTANCE OF THE AIR-GAP IN DYNAMO MACHINES 


HE Paper by Mr. T. F. Wall on the above subject, 

read on Tuesday, December 10th, before the Manchester 
Local Section of the Institution of Electrical Engineers, con- 
tained the results of some experiments which were 
carried out іп the Electrotechnical Institute at Karlsruhe in 
order to find the increase of the reluctance of the air-gap due 
to slotting the armature by the methods generally used. The 
apparatus speciaily designed and made for these experiments 
is shown in Fig. 1. It was made in two parts, a “‘pole-piece”’ 
built up of iron laminations and containing the exciting coils, 
and an '" armature," consisting of a rectangular piece of lamin- 
ated iron slotted on one side and smooth on the opposite side. 
All the slots were of the same dimensions, namely, 1:5 cm., and 
the teeth were made so that two were 1 cm. wide, two 175 cm., 
and 1:55 cm. wide respectively, two 1:95 cm. and 1°96 cm. 
wide respectively. and one 3 cms. wide. When it was desired 
to measure the flux distribution on the pole-piece when used 
with the slotted armature, the latter was placed on the pole- 
piece with the slot opposite the smooth portion A B. The air- 
gap could be varied at will by inserting plates between the 
armature and pole-piece at C and D, each plate being 2 mm. 
thick. When the flux distribution on the smooth surface of 
the armature was to be found, the pole-piece was turned over 
and the armature laid on it with the smooth side opposite 
the large polar projections. The air-gap could be varied as 
before. In order to explore the field a search-coil was made 
of 2 mm. width and having two turns. The sides of this coil 
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Fig. 1.—EXPERIMENTAL MODEL FOR THE DETERMINATION OF THE 
Frvx DISTRIBUTION ON THE FLANKS AND SURFACES OF THE 
TEETH. 

Dimensions in Centimetres. 
Width of Apparatus perpendicular to Plane of Yaper=11 ems. 
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Fic. 2.—SEARCH COIL. 


were laid in grooves in a strip of vulcanite, and tlush with 
the surface (see Fig. 2). By this arrangement the coil could 
be placed on the surface of the pole-piece or the surface of 
the armature as desired, and by means of ballistic measure- 
meats the distribution of flux could be completely examined. 
The ballistic throw was measured when the circuit of the ex- 
citing cols was broken, this having been found to give the 
most satisfactory results. 'The galvanometer had a period of 
swing of about 35 seconds. 

It was found that if the current in the exciting coils was 
large enough to cause much temperature rise in the iron, the 
change in permeability thus produced was sufficient to affect the 
throw, and the measurements had to be taken in every case 
when the iron had assumed a steady temperature. 


I.—ExrERIMENTS ON THE SURFACE AND FLANKS OF THE POLAR 
PROJECTIONS. 


Experiment 1.—This experiment was made to examine the flux 
distribution on the surface and flanks of the polar projections 
E F (Fig. 1), and also the corresponding flux distribution on 
the smooth surface of the armature. Although in practice pole- 
tips would never be so sharp as in this case, but would be 
more or less rounded off, yet these polar projections may be 
looked upon as large teeth, and the curves obtained will be 


similar to those for teeth of more normal dimensions, but having 
the same ratios of width of tooth to width of slot and width 
of tooth to length of gap. 

In this experiment the ratio of the width of the pole to the 
length of the air-gap was 1 to 58. 

Fig. 5 shows the tlux distribution curve on the surface and 
tank of one of the polar projections. The characteristic feature 
of this curve is the large peak at each pole-tip. This indicates, 
of course, that the flux is much denser at the tips than at the 
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Fic. 4.—CURVE SHOWING 
Frux DISTRIBUTION 
ON SURFACE OF ÁRMA- 
TURE. 


Air-gap=lem. Lengthof Arina- 
ture perpendicular to Piane of 
Paper=1) cis. 

Averace Flux Density under the 
Pole 16,000 lines per cm.. 


Fic. 5.—-CuRVE SHOWING Frux Dis- 
TRIBUTION ON Pore FACE AND 
FLANK. 


Air-gap=lem. Width of Pol. Face =5^'8 ems, 
Leseth ot Pole. perpendicu ar to Plane of 
Paper = 11 cms. 

Average Flux Density over Pole Surface = 
16,000 lines рег ciu.2, 


middle of the pole surface. The explanation of the existence 
of these tips may be looked for in the fact that the flux tends 
to spread out on the armature surface in order to take up 
the path of least reluctance, and thus concentrates on the pole 
surface at the tips. The case is, in fact, similar to that of 
electrified metallic plates separated by an air-gap, the density 
of the electric charge being greatest at the corners or edges. 
The peak on the tip adjacent to the existing coil is somewhat 
different to the peak at the other tip, owing to the presence 
of this coil and the consequent unsymmetry of the arrangement. 

Fig. 4 shows the curve of flux distribution on the smooth 
surface of the armature. This curve has the shape usually 
shown, and it is seen that the flux density at a point imme- 
diately opposite the pole-tip is much smaller than it is at a 
point under the middle of the pole. ‘The point at which the 
flux density falls off rapidly appears to be at a distance equal 
to the air-gap, from the point just under the pole-tip. The average 
flux density at the surface of the pole was about 16,000 lines 
per cm.?, and the ratio of the maximum density at the pole- 
tip to the density at the middle of the pole was found, by 
measuring the curve, to be 1°32. , 

Experiment 2.—This experiment was similar to the previous 
one, except that the air-gap was 23 mm., and the flux density 
was approximately 5,000 lines per cm.?. In this case the 
ratio of the width of pole to the length of air-gap was 252. 

The curve for the distribution of flux on the polar face 
shows again the peaks at the pole-tips, although they are now 
very much smaller than was the case in Experiment 1, with 
a large air-gap. This indicates that the peaks are dependent 
on the size of the gap, or, more correctly, on the ratio of slot 
width to gap. The curve of flux distribution on the armature 
surface has the usual shape, and the point at which the flux 
density begins to rapidly fall off is at a distance equal to 
about twice the air-gap from the point on the armature just 
opposite a pole-tip. It is interesting to note from these curves 
that with a large gap the maximum flux density on the pole. 
face is greater than the maximum flux density on the armature 
surface. With a small gap the maximum flux density on the 
pole-face is about equal to the maximum flux density on the 
armature surface. The curves also show how much flux leaks 
out of the flanks of the pole and also how much passes from the 
root of the gap between the poles. 

In Fig. 3 the part a b c d gives the flux issuing from the polar 
surface, the part a b f g represents the flux issuing from the 
pole flank, and the part f g h j shows the flux issuing from half 
of the root of the gap between the polar projections. Thus, the 
ordinates of the curve b f give the flux density at the various 
points of the flank measured from X X as abscissa. For 
example, at a point 2 cms. down the pole flank the flux density 
is measured by the ordinate yy’ where a y=2 cms. This 
method of plotting the curves has been adopted throughout. 


IT.—-EXPERIMENTS WITH THE SLOTTED SIDE OF THE ARMATURE 
AND SMOOTH SIDE OF THE POLE-PIECE. 


In these experiments the flux distribution on the surface of 
the pole-piece due to the armature teeth was ascertained for 
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various values of the air-gap, and also the complete flux dis- 
tribution over the surfaces and flanks of the teeth. 

Experiment l.—Airgap-2Z3 mm. Ratio of slot to gap = 65. 
Ratio of tooth width to gap for the various teeth = 455, 651, 
6:66, 8:48, 8°52, 13°05. Average flux density on the tooth sur- 
face: 5,000 lines per cm.*. 

The curve in Fig. 6 shows the flux distribution on the pole 
surface. It is seen that the density varies very considerably 
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Fic. 5. 


Flux Density (average: at. the surface of the Pole about 5,000 
lines perem 2. 
Length of Pole perpendicular to. Plane of Paper 
—llens. 


Alr-gap= 273 mm. 


Width of Pole Faee 5S cuis. 
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Кє. 6.—Frvux DISTRIBUTION CURVE ON THE SMOOTH SURFACE 
or PoLE-PIECE. 


Air-gap 2:3 mim... A erage Flux Density under a Toeth zx 5,000 lines per cm 7. 
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Fic. 7T.—Frvx DISTRIBUTION ON THE SURFACES AND FLANKS OF 
THE TEETH. 
` Alr-gap = 273 mm. 
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Fic. 8.—FxLux DISTRIBUTION CURVE ON THE SMOOTH SURFACE 
OF THE POLE-PIECE. 
Air-gap 25 3 min, Average Flux Dessity at Surface of a Tooth 6,600 lines per cm.” 


at points under the teeth and under the slots. This really 
gives the case of the flux distribution on the surface of the 
pole in a direct-current machine when the slot and gap rela- 
tions are as shown. <As the teeth pass across the surface of 
the pole-shoe this wave moves with them and corresponding 
eddy currents are set up. It is noticeable that if the tooth 
is too narrow relatively to the air-gap. the flux. wave never 
becomes flat under the tooth. "The points at which the curve 
of Пих density on the pole-piece surface begins rapidly to 
diminish is approximately at distances from the tips of the 
teeth about equal to the width of the gap. 

In Fig. 7 the Пих distribution on the surfaces and flanks of 
the several teeth has been plotted- -the air-gap and Пих density 
being the same as for the curves of Fiz, 6. The characteristic 
feature of these curves is the high Мах density at the tooth 
tips. Thus in Curve I.. Fig. 7. the density at the tooth tio 
is greater than the density at the middi* ot the tooth surface 


by about 10 per cent. Moreover, the flux density at a point at. 
the middle of the tooth surface is greater than at the point 
just opposite on the pole-piece, and the same features can be 
observed for all the teeth. The curves also show to what extent 
the Пих leaks out from the tlanks of the teeth into the pole 
piece. 

Experiment 2.—A\ir-gap=5'3 mm. Ratio of slot to cap z285. 
Ratio of tooth width to gap for the various teeth = 1:89, 2:85, 
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Fic. 9.—Frvx DisrrisBceTion ON THE SURFACES AND FLANKS ot 
THE TEETH. 


Average Flux Density ou Surface of a Tooth Ze бкн Laes 
per cme. ‹ 
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Fic. 10.— Curve знохпхс Frvex DISTRIBUTION ON SMOOlH 
SURFACE OF POLE-PIECE. 


Average Flux Density at Surface of a Tooth z& 5,000 lines 
per em”, 


Аіг-уар-= 23 uu. 


Аіг-дар - 773 mm. 
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Fic. ll.—Frvx DISTRIBUTION ON SURFACES AND FLANKS OF 
THE TEETH. 
Average Flux Density at the Surface of a Tooth 2 15,000 hues 
per ca’, 


Air-gap=7°3 mm. 
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Fic. 12.—Frvx DISTRIBUTION CURVE ON SMOOTH SURFACE UF 
THE POLE-PIECE. 


Ап-рар= 23 mun Avera e Flux Density at the Surface of a Tooth 2 0, t dines 


per еш." 


2°89, 3°69, 37, 5°66. 
6.600 lines per cm... 

In Fig. 8 the Hux distribution curves are given for the surface 
of the pole-mece under these conditions. It will be noticed 
that the flat tops of the curves have almost disappeared, and 
the distribution takes a definite wave shape. Further, the tluv- 
tuations of the flux at any point on the pole.piece surtace are 
much less than was the case with a smaller air-zap. Fiz. G 
shows the tlux distribution on the surfaces and flanks of the 
various teeth for the same gap and tlux density as for the 
curve in Fig. 8. In this case the peaks of flux concentration 
at the teeth tips are more marked than they were for the 
smaller air-gap. 

Ecperiment 3.- Air-gap=73 mm. Ratio of slot to vap= 205. 
Ratio of tooth width to gap for the various teeth = 1:57. 2b. 
2:09. 2767. 268. 41. Average tux density on the tooth surtace 
- 5.000 lines per em.. 


Average tlux density on the tooth surface = 


Dec. 19, 1907. 


ELECTRICAL ENGINEERING 967 


Fig. 10 shows the curve of tlux distribution on the pole-piece 
surface, and it is seen that the effect of increasing the air- 
gap has been again to diminish the tluctuation of the field. The 
flux distribution on the surfaces and tlanks of the teeth for 
the above air-gap and density is shown in Fig. 11. The effect 
of the larger gap is to further increase the relative flux density 
at the tips of the teeth. These curves also show that the 
leakage of flux from the tlanks of the teeth to the surface ot 
the pole-piece is increased with increased gap, as would, of 
course, be expected. 

Experiment 4.—A second experiment was made with a gap 
of 53 mm., but with a much higher Пих density than pre- 
viously, viz., 15,500 lines per ст.2? The curves so obtained are 
plotted in Fig. 12. The curves of Fig. 13 show the corre- 
sponding flux distribution on the surfaces and flanks of the 
teeth. The increase of flux density has apparently had the 
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Fie. 138.—FLvx DISTRIBUTION ON THE SURFACES AND FLANKS 
OF THE ‘TEETH. 


Air-gap=5 3 пш. Average Flux Density at the Surface of a Tooth zx 13,500 lines 
per ст.“ 

effect of increasing the relative magnitude of the flux peak 

at the tooth tips. 

The results of the foregoing experiments may be used to find 
the effect of slotting the armature on the reluctance of the air- 
gap. It is necessary to know this in order to calculate the 
ampere-turns, and there are two methods of considering the 
matter, 

First, when the armature is slotted the number of ampere- 
turns necessary to send the flux through the gap is determined 
hy the maximum flux density under the teeth; the average flux 
density, however, is smaller than this maximum value, and the 
ratio of the maximum density to the mean density is the ratio 
of the number of ampere-turns necessary to send a given flux 
through the air-gap with a slotted armature, to the number of 
ampere-turns necessary to send the same tlux through the same 
air-gap with a smooth armature. This ratio is a factor which 
Arnold calls k, and is a kind of contraction coefficient; which 


v. 
Fic, 14. 


The Full-line Curve shows the Values obtained Experimentally. 
The Dotted Curve shows the Values as given by Arnold. 


enables the necessary ampere-turns to be at once calculated. For 
a smooth armature А, is, of course, equal to 1, and for all other 
cases is greater than 1. 

Arnold has given a curve showing how to find the value of 
this co-eflicient for all practical values of slot, gap, and tooth 


: + . : Ї с 
width. "The factor Кү is given as equal to 1.2. where 4, is 


га 

the slot-pitch; z, is the tooth width at the circumference of the 
armature; X is a factor dependent on the ratio of slot to gap, 
and 5 is the length of the air-gap. ‘The factor X was deter- 
mined by drawing the lines of force between the armature teeth 
and pole surfaces for various proportions of slot, gap. and tooth 
width. The lines of iorce are drawn by trial so that the totai 
flux as measured from the drawing has a maximum value. By 
this means a curve was obtained showing the relationship of 
X to slot/gap. This curve is reproduced in Fig. 14. 

From the experimental results given in the first part of this 
paner it is easy to deduce the values of X for different values 
of the ratio slot/gap, for Ау can be obtained from the figures already 
Thus ЖН flux density i air-gap 

mean flux density in air-gap 
be remembered that the maximum Нах density in the air-gap is 


given. It must 


to be taken as the mean of the flux density at the middle of 
the surface of a tooth and the maximum flux density at the 
surface of the armature just opposite. For, as was pointed out 
above, the tlux density at the middle of the tooth face is, in 
general, higher than at a point on the pole surface just opposite, 
especially if the gap is large compared with the slot width. 


All the factors, except X, in the expression k,=- is are 
z,+X. 
thus known. 

In the following table the values of the ratio of slot to gap 
and the values of k, obtained from the curves are given. In 
the third column the corresponding values deduced for X are 
to be found. In this table the ''equivalent"" slots have been 
used to find the ratio of slot to gap, i.e., the slot width has 
been taken as equal to the distance between the minimum 
ordinates in the curves of flux distribution on the smooth face 
of the pole-piece. 


Ratio of slot to gap. k NS 
1:99 1:15 1:19 
2:05 1:18 143] From Figs. 
2:05 1715 1:51 ( 10 and 11. 
9:05 111 1 59] | 
9:88 1:26 1:88) 
203 1:26 ]:88 | From Figs 
2°77 1°23 1°69, 12 and 13. 
2:83 1:23 1 cul 
2°92 1°31 1:79 
2:33 1:28 161] From Figs 
2:83 1:25 1:'60[ Запа. 
9-83 1:34 1:59] 
ШЕ 1:55 281 
6:10 1:37 2-70 From Figs. 
6°30 1°40 2:900| бапа 7. 
6:70 1:35 2-78 | 


Thus each of the Figs. 6, 7, 8, 9, 10, 11, 12, 13 give a set of 
value for slot/gap and X, and the means of the values for 
each set have been plotted as the full line curve in Fig. 14, the 
ratio slot/gap being denoted by V. it is seen from this curve 
and the corresponding curve for the values as deduced from 
pictures of the lines of force that the experiments give slightly 
higher values for X than the graphical method; that is, the 
experimental values of k, are less, and, therefore, the reluc- 
tance of the air-gap 1s less. 

Another method of taking account of the presence cf slots 
in the armature and their effect on the reluctance of the air- 
gap is as follows: The total flux issuing from a tooth being 
known, the effective width of the tooth is taken as that width 
which would give the same Hux if the density were constant and 
equal to the maximum density actually existent under a tooth, 
and the width of the pole is taken as equal to the number of 
teeth under the pole multiplied by the effective width of a 
tooth as given above. The amount of fringing from the flanks 
of the teeth as dependent on the proporticns of slot, tooth. and 
gap, was given by Carter as a coefficient. From the formula 
given by him a curve has been deduced showing how the 
amount, which must be added to the actual width of the tooth 
in order to get the ideal width, may be found for any practical 
value of the ratio of slot to gap. 

From the experimental results this effective width is found 
as follows: Amount by which the actual width of the tcoth is 
aren of flux curve 
maximum ordinate 

_amount added 

В slot 

In this way the values of A have been deduced for the 
various ratios of slot to gap. 


to be increased = minus the tooth width, and 


Thus— 
Slot gap. A Experiment A (Carter). 
9:85 0:574 Q:640 
2:84 0:620 0:640 
2:03 0:530 0:712 
6:45 0:455 0:435 
0-0 == 1:000 


When both the stator and rotor are slotted, as in an induction 
motor, the flux distribution curve for the air-gap becomes very 
complex, and, moreover, changes its shape as we proceed from 
the stator surface across the gap to the rotor surface. Further, 
the curve of flux distribution on the stator periphery has a 
period of pulsation corresponding to the movement of the rotor 
over a distance equal to the pitch of the rotor teeth, and the 
curve of tux distribution on the rotor periphery has а period 
of pulsation corresponding to the movement of the rotor over 
a distance equal to the pitch of the stator teeth. In order to 
draw the Пих distribution curve on the periphery of either the 
stator or the rotor, the following may be considered :—Suppose 

p 2 
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it is desired to find the Hux distribution over the periphery 
of the stator. First imagine that the stator has a smooth 
surface; we can then draw the tlux distribution curve on the 
surface due to the slotted rotor (Curve 1., Fig. 15). The method 
of drawing curves of flux distribution has been already indi- 
cated, and an examination of the various curves given will be 
of assistance as a general guide as to the shape of the curves 
for any given proportions of slots, teeth, and gap. After a 
little practice these curves of flux distribution сап be drawn 
With considerable rapidity. Next suopose that the rotor has 
a smooth surface and the stutor is slotted; we can then draw 
the flux distribution curve on the surface of the stator teeth 
from the results of the experiments previously described. ‘This 
curve is shown in Fir. 15 as Curve II. Now take the actual 
case in which both the stator and rotor are slotted, then the 
actual curve of flux distribution on the stator surface will be 
found from a combination of the two curves. Thus in Fig. 15 
the ordinates of Curve I. are to be reduced in the ratio of the 
corresponding ordinate of Curve 1I. to the value the flux density 
would have if both stator and rotor were smooth. In this 
manner the resultant Curve 111. has been deduced from Curves 


Rotor 
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Fic. 15.—S8nowixG FLux DISTRIBUTION AT THE PERIPHERY OF 
THE STATOR. 


The Full-line Curve shows the Values obtained Experimentally, 
The Dotted Curve shows the Values as given by Arnold. 


I. and IT, ie., the ordinates of Curve III. are equal to the 
corresponding ordinates of Curve I. multiplied by the ratio 
of the corresponding ordinates of Curve 11. to the height of 
the horizontal hne, which gives the constant density which 
would exist in the air-gap if both stator and rotor had smooth 
cores, This horizontal line touches the peaks of Curve I. Curve 
III. only holds for the relative position of stator and rotor teeth 
shown, and the curve will vary in shape as the rotor surface 
moves through a distance equal to the pitch of the stator teeth. 

The corresponding curve for the tux distribution over the 


periphery of the rotor may be found in a similar way. It has 
been assumed їп the above that the magnetic force 15 


constant at all points of the air-vap. For any given curve of 
magnetomotive force a simple modification must be introduced. 

In order to find the reluctance of the air-gap in induction 
motors, we may say that if the reluctance 1s unity when the 
rotor and stator surfaces are smooth, suppose А, is the coefficient 
when the rotor alone has slots, t.¢., the reluctance of the gap 
with slotted rotor and smooth stator is А. Suppose further 
| the. gap coefficient to be А, when the stator is slotted and the 
rotor has a smooth surface. Then the reluctance of the gap 
when the stator and rotor are both slotted will be given without 
any great error by the product k,—k.. Now k, and k, can be 
fount by the method previously described, from the dimensions 
of the teeth, slots and air-gap. and, therefore, the reluctance 
of the gap can be at once determined. 

In conclusion, the author expresses his appreciation of the 
facilities placed at his disposal for this work by Professor E. 
Arnold; for the valuable advice given and the interest shown 
in the experiments by Professor Bragstad, and further acknow- 
ledges Dr. Kloss’s kindness in critically reading the Paper 
through. 


DISCUSSION, 


Mr. Mites WALKER said :—We are indebted to Mr. Wall for 
this interesting Paper, and for the experimental work which 
has led up to it. Although the method of calculating the re- 
luctance of the air gap of a slotted armature is well known to 
engineers, “it is interesting to have our theories confirmed by 
curves such as those given in Figs. 6 and 7, obtained experi- 
mentally. The horns at b and c in Fig. 3 are to be expected. 
If a permanent magnet is dipped into iron filings, we always 
find more filings adhering to the corners than to the faces. The 
reason may be shortly stated by saying that the magnetic lines 
will crowd each other at the corners, because by getting out 
there they find more room to spread than if they came out on 
the pole face into a path which never grows any wider. The 
points of the horns in the curve should be, however, more 


Width of Slot. 
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Length of Air Gap. 
Fic. 16.—CurvE SHOWN BY Mn. MILES WALKER. 


rounded. I think that the definition of k.i. given in the Paper 
is not quite accurate. The maximum flux density in the gap 
with a slotted armature is not necessarily the same as the tux 
density there would be with a smooth armature. ‘This 4s seen 
from the hump 1 in Fig. 12, where the width of the tooth is 
not very great compared with the length of the gap. When a 
great deal of mathematical calculation and experimental work 
18 necessary to aid the designer, it is desirable that the results 
of the work be put into such a form that they can be quickly 
and accurately applied in commercial calculations. For this 
reason every designer has his own quick method of calculating 
the effect of the armature slots and armature ducts. 
bor the benefit of students who may be interested in 
this matter, I give in Fig. 16 a curve which has stood the test 
of many years in practical design, and which gives the value 
of k.i. with the minimum amount of calculation. The only 
quantities involved аге :---у = Гће length of the gap in any 
units. х= Тһе width of the slut in the same units. g=The 
pitch of the slots. s..=the "reduced width" of the slot, 
which is the slot width multiplied by a factor obtained from 
Then ki= -? 
pr 5.1 

The method of finding s, 15 as follows :—Place one edze 
of a set-square so that it lies on the point on the vertical slot 
line which represents the width of the slot. and so that it also 
lies on the point on the horizontal gap line which represents 
the length of the air-gap. Slide tne edge parallel to itself until 
it cuts the “ratio point." Turn the point on the air-gap line 
now cut by the edge, run up verticis: and read off a factor 
from the curve which, when multiplied by s gives s.i. 

Prof. E. W. MancHawNT said :—1n the first. place. I must 
make a small criticism. In the first part of the Paper Mr. 
Wall states that the measurements were made by brani the 
cucuit only in his field coil. That method seems to me to be 
open to objection, because the actual change in tlux which 
is measured when the circuit is broken does not represent the 
total flux. which is passing through the search coil. It repre- 
sents the flux passing through the search coil, less the permanent 
flux which passes when the exciting current is switched off. I 
think that explains one of the effects that Mr. Wall has ob- 
served. In describing the experiments, he said that when he 
made a measurement at one pole tip, and went to another pole 
tip, and came back to the first, he got a different result in the 
second position to what he got in the first position. T think that 
was due to the change in the residual magnetisation of the 
iron. which would tend to increase with time. When he 
switched his circuit on, the flux through the coil at its pole tip 
was a certain amount, when he switched off it fell to a certain 
other amount. Now since the amount of residual magnetism 
retained after the magnetising force has been kept on for some 
time is greater than at first, the amount of tux change through 
his search coil should be less than it was before. It seems te 
me very doubtful whether a temperature change imn the iron. 


the curve. 
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and the very small effect which it produces in the permeability 
of the iron, is sutlicient to produce any noticeable result. It 
seems to me, therefore, that the change in permeability you 
would get for the small temperature variations which would be 
obtained in this case, would hardly account for what Mr. Wall 
found. I think the tips in the curve on Fig. 5 are very in- 
teresting; І have certainly not seen anything of that kind 
before, and one would hardly have expected the fringing effect 
to be so strong as it actually is. With reference to the state- 
ment that “the point at which the flux density falls off rapidly 
appears to be at a distance equal to the air gap, from the point 
just under the pole tip." A httle further on the author makes 
the same statement for a different width of air gap, in which 
the effect appears to fall off at twice the distance. 1s there any 
simple expression for the distance from the edge of the pole at 
which the flux becomes uniform in terms of the air-gap? I 
think the curves in Fig. 7 are very interesting. The etiect of 
the slot width in reducing the maximum magnetic flux is very 
noticeable. When you have a narrow slot or tooth, the magne- 
tomotive force which is required to send the tlux across the 
air-gap for a given mean tlux density appears to be reduced. In 
one place I must confess I have had a good deal of dithculty 
in following Mr. Wall. That is in the paragraph in which 
he states that the ratio between the magnetomotive force and 
the ampere-turns required to send the flux across the air-gap 
when the armature was smooth and when it was slotted was 
in the ratio of the main flux density to the maximum flux 
density under the teeth, I think that might be made a little 
clearer. In speaking of the maximum flux through an air-gap, 
one generally speaks of the maximum tlux in the direction of 
the length of the air gap; in this case one is dealing with 
variations in the flux from side to side the air-gap and not 
along it. 

Mr. W. Horrr complained of not having had the oppor- 
tunitv of reading the Paper before the meeting. He said he 
had been very interested in the flux distribution curves show- 
ing the pointed tips, but remarked that it was news to him to 
learn that the flux was much denser at the tips than at the 
middle of the pole surface. 

Mr. C. Е. міти also referred to the delay in printing the 
Paper. At first sight the curves of flux distribution on the 
pole face given in Figs. 3 and 5 appeared remarkable on 
account of the high peak at the tips, and, on a casual inspec- 
tion, they hardly appeared to follow the distribution corre- 


sponding to the lines of electrostatic force due to a charged 
body or the stream-line distribution obtained by various 
methods. The falling off in intensity along the flank of the 
pole looked much more rapid then would be expected; the 
density on the tlank seemed to fall almost at once to prac- 
ticully half its value on the face. Possibly this change is only 
apparently more sudden than in the distribution one would 
sketch, and he would like to ask the author whether he had 
compared the actual Нах distribution with that plotted accord- 
ing to Arnold’s method. Could the small discrepancy between 
the calculated and experimental curves in Fig. 14 be attributed 
to a difference between the actual and assumed distribution 
of the flux? The other point he would like to ask Mr. Wall 
was as to the exact meaning of the change in the sign of the 
flux, which he referred to in connection with the curves in 
Fig. 7. 

Mr. Т. Е. Watt, in reply, said :—With reference to Prof. 
Marchant’s remarks as to the shape of the curves of flux dis- 
tribution, I do not think any general rule can be given as to 
the distance under the tooth at which the tlux distribution curves 
on the pole-piece surface begin to rapidly fall off, for this will 
depend on the proportions of the slot and gap. and probably also 
the tooth width. The maximum flux density under the teeth, 
referred to, is represented by the maximum ordinates of curves, 
such as those in Fig. 12. Results obtained by the stream-line 
method agree well with the values given by Arnold. In reply 
to Mr. Smith, I may say that since the width of the search 
coil was 2 mm., it was not possible to obtain a point on the tlux 
distribution curve at a distance less than 1 mm. from the tooth 
tips, and a reference to Figs. 3 to 5 will show how the curves 
have been completed by drawing them through these points 
and producing them backwards. Mr. Walker has referred to 
the difference between the maximum ordinate of curve 1 and 
the maximum ordinates of curves 2 to 5 in Figs. 6, 8, 10, and 
12, for it is clear that curve 1 has, in nearly every case, a 
smaller maximum ordinate than the other curves 2 to 5, and 
it is not quite easy to explain the cause of this. I would like 
to emphasise the fact that by the use of a curve such as Fig. 
14. the coetticient 4.7. can be found very easily; all that is 
necessary is to find the ratio slot gap to read off from the curve 
the corresponding value of x, and then to substitute in the 
formula for Д. Tt would be interesting to compare the values 
given by using Mr. Walker’s curve with those obtained from 
Fig. 14. 


THE PROVINCE OF THE ILLUMINATING ENGINEER © 


N a Paper read before the Association of Engineers in Charge 

on Wednesday of last week, Mr. Leon Gaster Бата :- ~ 
Until the last few years the question of proper illumina- 
tion has not received sufficient recognition as being of any 
special interest or concern of the gas or electrical central station 
engineer; his business has been to supplv gas or electric: energy 
to the consumer, but not illumination, and it was left to the 
consumer to make the best he could with the illuminant adopted. 
Needless to sav. the result in most cases was very poor indeed. 
When we takë the broad standpoint that it is only by me»ns 
of light that we are able to see surrounding obiects at all. the 
importance of the careful utilisation of the light is evident. 
On account of the enormous improvements which have been 
made during recent vears with the different illuminants, the 
proper application of them have somewhat taxed the ordinary 
lighting contractor, and therefore a great deal of discussion has 
taken place in the technical Press as to the advisability of 
establishing a new specialist, to be called “The Illuminating 
Engineer." He wil have to deal with gas, electricity, oil, 
acetylene, &c., and know how to make the best use of anv or all 
of them. But even these qualifications do not constitute all that 
is required of the illuminating engineer. He must nossess a 
sound grounding in physics and chemistry, and some knowledge 
of phvsiolovical optics, he must be well up in the science and art 
of photometry, and, above all, he must have a lively sense of 
the artistic. The distribution and intensitv of illumination, in 
the neighbourhood of a sinzle source of licht, can be easilv 
calculated by well-known methods. and plotted in the form of a 
curve. When, however, the illumination is the result of several 
sources of licht in different directions, the question becomes more 
complicated, and the difficulty is further increased when the 
diffusion from the walls, &c., of an enclesure has to be con- 
sidered. "The illumination of a room or other enclosure may 
be divided into two factors—that derived from the direct radia- 
tion from the source of light, and the diffused light resulting 
from the combined reflection from the surrounding surfaces, and 
this varies verv considerably. Recently, Dr. Louis Bell, of 
Postan, made a series of tests to determine the coefficients of 
diffused reflection, obtained bv using wall papers of different 
finishes and various colours. (Here Mr. Gaster gave a table of 
Coefficients of diffuse reflection.) 

Light and its effect, illumination. having to do with the 
eyes, are peculiarly subject to fallacious misunderstandings. The 


whole subject has a rather abstruse scientific basis, in conse- 
quence of which there is more general ignorance concerning 
it than any other subject of similar importance. An instance 
of an innocent misconception of the nature of reflected images 
is to be found in a patent granted about 100 years ago. The 
invention consisted іп a device for ‘multiplying and increasing 
the light” of a gas jet. and was to be applied to street lighting. 
It consisted of a number of ordinary glass bottles filled with 
water, which were to be placed round the gas flame at suitable 
distances. The inventor states that in each of these bottles 
will appear an imago of the flare, nearly as bright as the flame 
itself, and hence proportionately effective in illuminating the 
streets. "Thus, if four such bottles were used, nearly four times 
as much illumination would be produced as that given by the 
bare gas jet. "The idca that light can be increased by reflection 
is one of the most persistent fallacies of the whole subject, and 
devices are by no means unknown to the trade to-day, which in 
reality are based upon this principle, though none may be openly 
declared. The new light sources are excessivelv intense or 
bright. Take the incandescent electric lamp for example. If 
you look at such a lamp when it is burning, the image of the 
filament on the retina is so intensely brilliant that if you cover 
vour eyes with the hand you will continue to see the bright form 
of the filament floating in a dark field for some time. This 
shows that the excessive brilliancv of the image strained that 
part of the retina upon which it fell, so that it required some 
time to recover. While the light is to be used for careful vision, 
such as reading or writing, it should either be enclosed in some 
sort of globe which will produce a diffused light or be placed 
so that the eve cannot see the source of licht. Tt was with a 
view of avoidine serious waste of licht that the Holophane 
globes have heen invented, and it will suffice to know that 
these globes are made of the purest crystal glass, having both 
inner and outer surface for» ed into series of prismatic rays and 
flutines accurate to the thousandth part of an inch. These 
prisms are of such forms as to soften and diffuse the light. and 
at the same time turn the rays into a useful direction. This 1з 
accomplished by forming the prisms in accordance with the 
established laws of optics. The use of tantalum lamps and 
Holophane globes, while throwing the larger part of the licht 
in the direction required for special use, allow a sufficient amount 
to shine in other directions ta produce a soft and pleasing 
general illumination effect. The artistic and decorative effect of 


the globes and shades used in the home must also be considered 
as carefully as their utility. England being an industrial 
country, the average [factory requires artificial lighting during 
10 to 20 per cent. of the working hours, not including overtime 
or night work. ‘Therefore the illumination should be sutlicient, 
and the lamps so arranged that the quality and quantity of work 
accomplished during these hours should be as well done as that 
which is performed by daylight. There are thousands of 
skilled mechanics handicapped by insuflicient and ill-directed 
light. In the case of bad lighting in a factory or workshop, the 
personal inconvenience means a reduction both in quality and 
quantity of the output, thus producing a loss to which in com- 
parison the entire cost of illumination is trifling. In many 
cases a lighting installation which would be adequate if properly 
maintained is allowed to run down and become seriously defec- 
tive for lack of care. Very often one sees electric lamps and 
reflectors taken from machine shops with the reflector absolutely 
black from accumulated soot and grease, and the lamp sh: wing 
hardly any light on account of the age. The expense of the 
necessary lamps, to be regularly inspected, cleaned and kept 
in order would be a mere tritle compared with the loss of time 
of the higher paid labour of the operatives in keeping it in 
order. 

Mr. W. H. Patchell in his presidential address before your 
Association rightly remarked that good illumination is conducive 
to economy in both engine and boiler rooms, as plant in a 
badly-lit room never gets properly looked after or cleaned. Dirt 
is about the worse disease a plant can suffer from, as it invari- 
ably means neglect of small indications and warnings, timely 
attention to which would prevent the otherwise inevitable break- 
down. Not onlv is the plant better cared for. but men all work 
better in cheerful surroundings and lose less time through sick- 
ness. There is, perhaps. no case in which light is so ineffec. 
tively squandered as the lighting of the shop windows in our 
streets. One cannot walk down the best streets of London 
without constantly seeing light not only wasted, but actually 
defeating its own object. Brilliant lights are frequently distri- 
buted either in the front of the window or among the contents 
of it. in such a way that the prospective customer cannot gaze 
into the window without discomfort. The shopman who places 
any such lizht in his window not only wastes his light, but 
actually defeats his own object. This illumination seems to 
have arisen through a confusion between two separate and dis- 
tinct objects. Firstly, to attract the attention of the purchaser, 
and, secondly, to exhibit the contents of the shop window to 
him, when he has been attracted. Unfortunately the two ob- 
Jects are not kept distinct. 'The salesman who crowds a row 
of flame arcs or intense gas incandescent lights into a frontage 
of about 20 ft., and fills his window with naked glow lamps 
with the object. of attracting customers, also paralvses their 
power of observation when they have arrived. Although shop 
lighting at present offers a glaring example of the misuse of 
lighting, the same confusion as to the exact purpose for which 
the light is installed, and the same defect of placing brilliant 
sources of light between the observer and the objects thoy аге 
intended to illuminate, is apparent everywhere. Men are often 
put in charge of existing installations, of which they hid no 
previous knowledge or had anything to say regarding th> dis- 
tribution of lights or working arrangements, and are therefore 
at a loss to trace the circuits on account of the common fault 
of not possessing the necessary plans, showing the method of 
the wiring adopted, so as to enable him to trace the entire 
distribution and arrangements of circuits. I would recommend 
vou most strongly to adopt the rule of keeping proper plans 
of the complete wiring installation, so that any additional 
alterations which are to be made could safely be undertaken. 
'earing in mind the difficulty the engineers in charge have 
often of testing the value of the lamps ordered, I would re- 
commend them to take advantage of the carbon lamp specifica- 
tion drawn up bv the Engineering Standard Committees and hy 
doing so thev will obtain the right sort of lamp, with a guaran- 
teed useful life. and a certain efticiency—securing therebv creat 
savings for their emplovers and give them greater satisfaction. 
But one has to bear in mind the fact that the requirements 
for proper illumination are not only concerned with cthiciency 
as regards current or gas consumption. but we have to study 
the physiological and the æsthetical effects produced, the pro- 
blem becomes a little more complicated. The enermous pro- 
gress which is constantly being made with the different methods 
of illumination brings the necessity for a closer study of the 
relative merits and faults of these methods empl ved. net only 
in the selection of the nroner tvne of lamp to be nsed, but also 
the proper method of the illumination to be adopted. and 
which gives the best results from every point of view. Т know 
of many cases where gas and electricitv are used side bv side, 
each in its proper place, giving the consnmer the hest possible 
result under the orcumstanees, Tt is useless to deny that а 
specialist if he has made a thorough study of the different illu- 
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minants, and is not identified with any illuminant in any 
shape or form, or connected with the sale of accessories 
applied thereto, will be a very welcome element, acting as a 
connecting link between the architect, contractors, central 
station engineer, and consumer, who has a right to see that he 
gets value for his money, and as illumination is an absolute 
necessity, the question under consideration is how tu determine 
the correct quantity, and quality required for different purposes, 
and who is to do it. 

The purchase and selling of light has from the beginning 
presented a curious anomaly of commerce. Its correlative 
money value has never been based upon a measurement of the 
thing itself, but upon the measurement of the commodity from 
which the light is produced. The two important steps inter- 
vening between the delivery of the illuminant and the produc- 
tion of illumination have been entirely neglected. The whole 
question reduced itself to the one simple proposition, Can illu- 
mination be measured with sufficient accuracy and with sutt- 
ciently simple apparatus to make it a practical basis for money 
values? The technical side of the question has been receivinz 
a great deal of attention during the past vear, and a number of 
new Hlaminometers have already been brought ont, with a 
proniise of others to come in the near future. The only way 
in which illuminometers can be improved is by their practical 
use. If we are to wait until they are perfected before use, then 
we may as well dismiss the matter altogether. Assuming, then. 
that we have an instrument by which illumination can be 
measured at any given point, and on a plane in апу position, 
what measurement should be taken as a basis of the paviment 
for illumination? 

Thanks are due to Sir W. H. Preece and to Mr. Trotter, who 
were amongst the first in this country to devise illuminometers. 
In one «f the Papers read by Мт. Trotter before the Institu- 
tion of Civil Engincers as far back as 1892 he states that the 
art of illumination is a matter which comes into the province 
of the civil engineer, being the art of directing this c.-p. for 
the use and convenience of man. He rightly stated that the 
study of light belongs to the science of optics, but very litte 
information is available on matters of illumination, and em- 
phasised that when illumination is required it ought to be 
possible to express intelligibly how much is wanted, and if a 
specification is given it ought to be known how to execute И. 
How will those data which are most essential for our guidance 
ever be obtained; and how weuld the recommendation made 
receive the necessary acknowledgment by those who have to 
apply them? The reply may be given by securing a freer 
exchange of opinion and a friendly intercourse between the yas 
and electric lighting engineers. Attempts have been made to 
bring about this desired result in the United. States by the 
formation of a society which they called the Illuminating En- 
gineering Society. 

The attitude of the Press in this country regarding the 
formation of illuminating engineering as а new profession was 
on the whole, I am gratified to say, satisfactory. In one of 
the recent numbers the following quotation was made: “Day 
by day the question of scientific illumination becomes of greater 
importance. There can be no doubt that this point kas not 
in the past received that careful attention which the subj.ct 
deserves: but with the introduction of high eticieney amps. 
installation engineers all over the country are rapidly cominz 
to recognise illuminating engineering as а most important 
branch of installation work.” 

In conclusion, let me say that in my opinion the Enzineers 
in Charge could be easily educated on the general principles 
of illumination if they only could afford the time for it. I hope 
that they will in the future pay more attention to this subject 
than perhaps many have been able to do before. By the co- 
operation of the ophthalmists, architects, gas and electrician 
engineers, manv of the illuminating engineering problems could 
be solved. and some better understanding arrived at as to the 
relative merits and fau!ts of the different illuminants, and to 
determine their prover snhere of usefulness, to the benefit of all 
concerned. 

The necessity for this new professional has only been felt 
during the last few vears, and T hope that T have made it pretty 
clear to you that the subiect of Ulaminating engineering is 
one of great consequence to the nation at large, by assisting us 
to preserve our sight, and for making economies without sari- 
ficiny either the requirements of the architects or any sanitary 
considerations. 

What the public want is best illumination. for the money 
spent, and it is quite unconcerned whether this is produced by 
gas or electricity, with ares or incandescent, er what not. For 
street lighting or lighting of public buildings which are lit at 
the expense of ratepayers, this is of great economic importance. 
Ignorance of artificial conditions mav for a time restrain the 
march of progress, but the fittest will always survive aud come 
to the front. A reform, therefore, which works to the advan- 
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iage of all parties and to the disadvantage of none is worthy 
ot at least a most careful and serious consideration. That 
there is ample need of reform in the general practice of illu- 
mination, both professionals and laymen must agree. 


DISCUSSION. 

The Chairman, Mr. A. P. TROTTER, on rising to open the dis- 
cussion, expressed his regret that the intended Chairman, біг 
W. Preece, was unable to be present owing to ill-health. He 
considered that Mr. Leon Gaster had struck the right note 
when he advocated the specialisation of an illuninating 
engineer. He thought that there had been plenty of attention 
given to lighting as regards efficiency and candle-power and 
accuracy of meter, and that too little had been given to the 
illuminating effects and measurement of light. In 1885 he met 
Sir W. Preece, who had just invented and constructed a photo- 
meter which, although simple, was quite as accurate as most 
of the modern instruments. He considered that elaborate means 
of obtaining illuminating effects did not so much require instru- 
ments as the use of common sense on the part of the engineers. 

Mr. A. Davery called attention to the tables of the ditterent 
co-etlicients of diffusion, given in the Paper, which stated the 
different effects of colours and walls, and took exception to the 
authors remarks on the illuminating of shop windows, where 
the variety of colours would make that test inelfective so tar 
as colours went. He considered that there ought to be a 
proper standard of illuminants. 

мг. H. Hastincs thought there would be great difficulty of 
getting men who could instruct consumers as to the proper 
use ot light. Gas engineers had been greatly handicapped 
owing to the restrictions placed on them by Councils as to the 
amount of gas allowed per burner. He instanced the case of 
Mr. W. R. Herring, of the Edinburgh Gas Co., who was only 
allowed 2 cubic teet of gas per hour. Рог several years Mr. 
Herring had tried to get his company to use the upright incan- 
descent gas mantle, and he ultimately succeeded in getting 
them to use the inverted burner, and to get 70 c.p. out ot 
2 cubic feet per hour. 

Мг. С. WirsoN (Robertson Electric Lamps, Ltd.) thought 
that he did not see how an illuminating engineer was going to 
exist, as there were quite enough specialists already. He said 
that the general consumer had quite suthcient experts, what 
with architects and distributing engineers. He suggested that 
the electrical and gas engineers should form a mutual society 
for the consideration of illuminating, so that each side could 
discuss the methods of the other. 

Mr. W. R. Cooper thought that the illuminating engineer 
would not be welcomed by the architects, who at present seem 
to prefer to instruct engineers as to the distribution of light. 
He did not consider that there should be a title of illuminating 
engineer, or a specialist, or the formation of a special society, 
as there were quite enough societies in existence already. He 
thought a committee composed of the difierent illuminating 
societies might be formed, and get together data from which 
to work, and a good deal might Be done by discussing the sub- 
ject in the institution journals. 

Mr. К. W. Соорехоосн (Gas Light and Coke Co.) did not 
consider that Mr. Gaster had proved his case for a society, but 
had done so for the illuminating cause. He stated that the 
public ask the engineers as to the best illuminants to use, and 
how they can be best applied, and look to the distributors of 
the light for advice. The consumer will decide for himself 
which kind of illuminant he will use, and expect the supplier 
to advise him as to the best distribution. His company have 
for several years held classes for the instruction in the art of 
illumination, so that their engineers could be in a position to 
advise and furnish information as to the best methods of use, 
&c. He advocated that if the suppliers of ilhuninants, gas 
and electricity, were in touch and concord with one another 
they could best serve one cause by meeting and discussing the 
most economical methods of illumination. He thought it would 
be extremely difficult to find a man who was absolutely im- 
partial as to the use of gas or electricity. 

Mr. C. E. Le Maistre said that there was not room for 
such a society, as if each manufacturer of light supplied the 
best he could the consumer would use that which suited him 
best. The electrical engineer was hampered by an Act of Par- 
liament (section 18 of the 1882 Act), which states that the 
undertakers shall not prescribe any special form of lamp. 
He thought that, therefore, an illuminating engineer, so far 
as electricity was concerned, would be illegal under that Act. 

Mr. J. S. Dow considered, that in view of the evesight of 
the present generation of children being so bad, 50 per cent. of 
whom were afflicted in some way or other with imperfect sight, 
something ought to be done by way of altering the present 
methods of illumination, especially in schools, and he thought 
that the architect and оссо should also combine and give 
their views as to the method of illumination. 

Мт. К. BioapnENT said that the provision of an illuminat- 
ing engineer was hardly feasible, as if they were to go 
by the “tables” given in the Paper he did not see how the 
illuminating engineer could be a success, as people would still 
persist in choosing whatever colour they wanted for their wall- 
papers and ceilings. notwithstanding the advice of the ''illu- 
minating engineer." 

Mr. L. Gaster briefly replied. 


UNDERGROUND ELECTRIC RAILWAYS 
COMPANY OF LONDON 


W? give below the fifth annual report to June 30th, 1907, 
of the directors of the Underground Electric Railways 
Co. of London, Ltd. Since the date ot the last report, with the 
exception of a short length of line mentioned below, all the 
construcuon work undertaken by the company has been com- 
pleted, as will be seen trom the following sunimary. 

Chelsca Power House.—Klectrical power is now being fur- 
nished to the Metropolitan District, the Baker Street and 
Waterloo, the Great Northern, Piccadilly and Brompton, and 
the Charing Cross, Euston and Hampstead Railway Companies, 
as well as to a section of the London United Tramways. The 
average output of the power house is now about one hundred 
nullion units per annum, and these are sold at a price which, 
whilst reasonable from the point of view of the railway com- 
panies, yields a satisfactory profit on the expenditure by the 
company on their power house undertaking. 

Metropolitan District Railway Company.—The results for the 
past year have shown a slight improvement. The train services 
are now being increased and improved, and it is expected that 
next year's receipts will, in consequence, show a substantial 
increase. 

Baker Street and Waterloo Railway Company.—In March last 
another section of this line was opened to the Great Central 
Station, Marylebone, and in June a turther section to Edgware 
Road was opened for public traffic. It has been decided to 
postpone the construction of the further section. from Edgware 
Road to the Great Western Station, Paddington, for the present. 
The results from the operation of this railway, which was the 
first to be opened of those constructed by the company, now 
show an increase of about 20 per cent. in the mileage receipts 
over last year, and the directors have every reason to relieve 
that the increase will continue as the public are appreciating and 
using more and more the rapid and frequent train service being 
run on the railway. 

Great Northern, Piccadilly and Brompton Railway Company.— 
This line was opened for public traffic on December 15th, 19506. 
the opening ceremony being performed by the Right Hon. Davie 
Lloyd-George, M.P., President of the Board of Trade. "rhe 
railway is nine miles in length, and serves several districts in 
which there is a large movement of trafice. Since the opening 
of the line, and as it has become better known, the tratħe 
receipts have increased month by month. and the directors feel 
confident that, as in the case of the Baker Street Company, 
this increase will continue. On November 30th last, the last 
section of the line from Holborn to the Strand was opened to 
the publie. This branch will serve as a feeder from the Strand 
district to the main line. 

Charing Cross, Euston and Hampstead Railway Company.— 
This railway was opened to the public on June 22nd last, the 
opening ceremony being performed by the Right Hon. David 
Llovd.Georze, M.P., President of the Board of Trade. The 
railway is eight miles in length. and extends from Charing 
Cross to Golder's Green, with a branch from Camden Town to 
Highgate. The object of the railway, the receipts of which 
are now about £2,900 per week, was not only to serve the 
traffic moving along its route, but also to open out a new resi- 
dential district at and beyond Golders Green, which had no 
railway connection with London. Passengers can now travel 
from Golders Green to Charing Cross in 21 minutes, and to 
the City, bv changing at Euston or at Oxford Street, in 4 
minutes. These facilities will, it is believed, lead to a rapid 
development of building in the Hampstead and Golders’ Green 
neighbourhood. A growing traffic should also be obtained on 
the Highgate branch. 

London United Tramways, Limited.—All the construction 
work in connection with the Wimbledon extension has been 
completed, and this section has heen in operation for some 
months past. The earnings of this company are increasing, 
though suflicient time has not vet elapsed for the tramway com- 
pany to derive the full benefit which must ultimately accrue 
from new construction and development. 

General.—In. April of this year the directors secured the ser- 
vices of Mr. Albert H. Stanley, who was up to that time general 
manager of the Public Service Corporation of the State of New 
Jersey, a railway company operating about 300 route miles 
of urban and suburban street railways in that State. He is now 
the general manager of the company, as well as of the District 
and the three Tube companies above mentioned, by which 
means co-ordination and uniformity of operation are secured. 
The very unsettled state of the money markets of the world 
has seriously hampered the development and onerations of the 
company, and this unrest still continues. Stocks all over the 
world have depreciated in price, and those dependent on London 
traffic have. owing to severe competition and excessive reduc- 
tion in fares, fallen lower than many securities of intrinsically 
less value. The competitors for London passenger traftie in- 
clude the London County Council, on whose growing network 
of tramways passengers are carried at fares which it is believed 
are in many cases unrenumerative, and the motor omnibus com- 
panies, who have come into the field since the incorporation of 
the company, but who can. probably not operate profitably on 
the basis of their existing fares. It seems at last, however, to 
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have been universally recognised that for a large number of 
companies to carry passengers at a loss is not sound business. 
The responsible heads of the principal London passenger trattic 
companies have therefore recently constituted a ‘Traffic Confer- 
ence under the chairmanship of the company’s managing direc- 
tor, Sir George N. Gibb, for the purpose of discussing the best 
means by which injurious competition can be, as far as possible, 
avoided. The board has been for some time considering, in 
conjunction with Messrs. Speyer, a plan for dealing with the 
£7,000,000 notes which will beccme due on June Ist, 1908. 10 
is hoped that within a short time, probably early in 1908, the 
plan will be published and submitted to the shareholders and 
noteholders for their approval. In the meantime, Messrs. Speyer 
offered to purchase at their face value the coupons on the notes 
due December 1st, 1907. 
The meeting will be held on Monday. 


DEPRECIATION OF CARDIFF ELECTRIC 


TRAMWAY AND LIGHTING UNDERTAKINGS 


N a report to the chairman and members of the Electrica, 

Lighting, and Tramways Committee, Mr. John Allcock, the 
Cardiff City Treasurer and Controller, deals with the question 
of depreciation in regard to both the tramways and lighting 
undertakings as follows :— 

Tramways.—1 have recently given further attention to this 
Mn and have been supplied by the City Electrical 

ngineer and Manager with the rates of depreciation which he 
considers represent fair wear and tear, based upon his expert 
knowledge of the condition of the Cardiff plant, and the under- 
taking generally. I have extracted the expenditure of the 
various sections of the work as shown by the following table, 
and against such cost I have calculated the annual amount of 
depreciation which is necessary, and in a further column the 
sinking fund, which has been set aside to redeem the loans 
which have been raised on those parts of the undertaking which 
are subject to depreciation. 


Sinking fund 


| | Deprecation" istne 
Expen- a b MR M 
Purpose. diture, ү 
| PUE Amount.. 2 Amount, 
cent., TED 
м 
4 t 
Track and bonding .. 209,369 5 10,468 30 | 4,225 
Cars LAU dur. wur ey Aad. TGO 10 | 7,960 15 | 4,202 
Buildings 115,365 21 2, 884 30 2.3258 
k ia. Baul obs 8,5000 21 212 , 25 230 
Engines and generators 11.501. 5 2,019 30 839 
ey - ‚. 22,500 8 1.125 25 597 
Boilers, pumps, economisers 15,044 5 тет 30 313 
Е) E P 0,300. ð $17 20 165 
Mechanical stokers and coal | 
bunkers... 1,736; 95 | 86 30 35 
a - s 5. X550 5 127 25 67 
Steam and other pipes ... R455 5 424 , 30 171 
Fr - 6,314 5 318 | 25 169 
Nwitelibonrds and instru- 

КООП ЖООШ s. ee sS IUE. T 414 | 30 119 
Tools, plant, &c. ... 4,268 T} 320 30 хб 
Conduits and cables 53,937 3 | 1,618 30 ! 1,088 

| 
582, 124 29,159 | | 14,637 


In the foregoing calculations, nothing has been provided for 
the depreciation of the accumulators. The reason for this is 
that they are being maintained by the Tudor Accumulator Co. 
for a period of ten years from July, 1901, and it does not 
appear necessary during the continuance of this contract that 
further provision should be made. 

lf, however, the present conditions were altered, it would 
be necessary for me to submit a further report on this par- 
ticular expenditure. 


£29.159 0 0 
£14.007 0 0 


Annual depreciation as per foregoing table 
Annual charge tor sinking fund 


Annual amount to be provided in addition 
to sinking fund 


£14,522 0 0 


AOTE.—Of this amount the committee have already approved 
the provision of £5,500 as per resolution dated February 22nd, 
1907, leaving a further annual sum of £9.022 still to he pro- 
vided, 

LI do not think I need labour the point as to whether a pro- 
Vision tor depreciation is necessary- this, I feel, wil] be 
readily conceded. There is, however, a question as to how 
such depreciation should be calculated, and D. recommend that 
the committee approve the principle of setting aside as a 


depreciation fund the difference between the actual depreciation, 
based on the life of the several parts, and the sinking tund, 
which has been set aside in respect thereof. 

The argument has been advanced that the Corporation, in 
addition to maintaining a sinking fund, should also provide 
for the tull depreciation on their various undertakings, but 
I do not agree with this contention, as the outcome ot such a 
practice would mean that the present generation would redeem 
the loans, and at the end of the time an amount equal to the 
whole of the capital invested would be in hand in addition, in 
the shape of a depreciation fund, notwithstanding the tact 
that the undertaking had been kept up to date as far as this 
was possible out of revenue. To provide sinking fund and 1и 
depreciation would inflict a double burden upon the present 
generation which I do not think fair, and 1 feel that it a 
certain amount is set aside each year, based upon the difference 
between the depreciation and the sinking fund, that the Cor- 
poration will have done all that can reasonably be expected. 

Some portion of the existing materials could be utilised 
when the track is reconstructed, and there may possibly be a 
sum in hand on this particular section which would exceed the 
actual amount required for reconstruction, calculated at £4.000 
ре. mile, but the sum in hand would not exceed the balance of 
oan remaining due on the track, and which had not already 
been provided by means of a sinking fund. The question of 
obsolescence of plant may in the future operate on the sub- 
ject ot depreciation, but, as a matter of fact, it is impossitie 
to state with any degree of definiteness the liability which 
might accrue under this heading as it entirely depends upon 
improvements in^machinery and also the introduction of labur- 
saving appliances, &c. 

Electrice LigAting.—The City Electrical Engineer and 
Manager has kindly supplied me with the various rates of de- 
preciation which, in his opinion, represents the annual fair 
wear and tear of the various portions of the electric lisht 
undertaking. In this case, also, I have extracted the expendi- 
ture of the various sections of the work which are subject to 
depreciation, and they are shown by the following table, with 
the annual amount of such depreciation and the annual charzes 
for contribution to sinking fund. 


SS RS PPE CA AA RA 


| 


ne Sinking fund 
i Depreciation. | D 


б instalment. 
Expen- |. —— | ae 
Purpose. diture. | P 
ror Amount. = Amount 
cent. WE . 
5 
| £ | | t 
Buildings 20.342 24 559 | 25 uud 
Machinery ... ... 41980 5 2,099 25 — 1.114 
Mains and services .. 105,361 3 , 3,160 25 2.56 
Transformers, motors, &e.... 30,430 5 ^ 1.521 25 | SOT 
Meters FTU коо Taj омо | 25 | её 
Electrical instruments 4.660 T$: 349 25 123 
913,519 | 8,478 | $5,055 


A provision has not been made for accumulators, as the con- 
ditions are similar to those which obtain in the tramways 
department. | 

Froin this it will be seen that the loan charges necessitate 
payments to the sinking fund amounting to £5,655 per annum. 
‘Lhe period sanctioned for the loans does not reoresent the ivo 
of the various sections of the undertaking and the full depre- 
ciation works out at £8,478 per annum. The difference between 
these two sums, namely, £2,823, із the amount which I recom- 
mend to be set aside in addition to the sinking fund, in order 
that when the effective life of the various portions of the plant 
and machinery comes to an end, due provision will have been 
made for the repayment of the original Joan, viz., sinking fund 
in hand, plus depreciation fund. 

Grenerally,—The rates of depreciation are based upon the sup- 
position that they will operate in each case from the date of the 
opening of the works. This in the case of the tramways would 
he 1902, and electric light 1895, and the committee may be met 
with the statement that such depreciation should be provided 
from these dates, calculated on the capital expenditure at the 
end of each financial vear. I would, however, point out that 
there are no funds available for this purpose, and. under all the 
circumstances, I recommend that the first payment to the fund 
be dealt with in the current year's accounts, and that tle 
future profits be also transferred to depreciation funds until 
such time as the amount standing to the credit thereof equals 
the amount. which should be in the fund. If in any year the 
nrefits should be insutficient to meet. the charges recommended 
for depreciation, I suggest that such lability should be the 
first charge on future profits, 

Mr. Arthur. Effis, Citv Electrical. Engineer and Manager, 
entirely acis s with the views expressed in this report. 

At a mecting of the committee on Thursday, the repert was 
adopted, 
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STEAM PIPE SYSTEMS FOR GENERATING STATIONS 
By John H. Rider, M.Inst.C.E. 


(Chief Electrical Engineer, London County Council Tramways) 


HE degree of excellence of the general design of 

an electric generating station may be gauged by 
the possibilities which the ‘lay-out of the plant gives for 
a good arrangement of the steam pipe system. The 
site may be a good one from the points of view of 
water carriage for. coal, ample water for condensing 
purposes, &c., but the design of the station itself, which 
includes the inter-relations of the various units of steam 
raising and steam using plant, may generally be safely 
judged by the steam pipe system. Steam pipes form 
the connecting link between the boiler house and the 
engine room, and, like all links, have to bear the full 
weight of the burden of responsibility carried by the 
chain. It is convenient and customary to provide a 
certain proportion of spare boilers, engines and genera- 
tors, and if boiler and engine units of the same size 
could be economically used, or if boilers could be 
started up as readily as engines, then the simplest 
possible arrangement of one boiler, one pipe, and one 
engine, repeated as many times as necessary, would 
form an ideal system. Boilers, however, are more 
liable to stoppage from a variety of small causes than 
steam engines, and have to be periodically shut down 
for comparatively long and frequent periods for cleaning 
and inspecting. It is not always convenient to shut 
down the corresponding engine or boiler when either 
is under repair, and, therefore, the simple arrangement 
mentioned above cannot be recommended, although in 
some few stations groups of boilers are connected to- 
gether to one engine without any means of cross- 
connecting to other sets. 

This method may be considered as one extreme, and 
othe other is met with in those stations where multiple 
pipe ranges and complicated designs are used, in the 
apparent attempt to provide for. feeding amy engine 
froin any boiler. It cannot be stated too clearly that 
a properly designed and constructed steam pipe system 
is not only perfectly safe, but will give no trouble in 
working, and here, as in so many other things, sim- 
plicity is the key-note of success. The writer proposes 
in this article to discuss briefly the principles which, in 
his opinion, must be adhered to in order to approach 
that seldom reached goal, a perfect steam pipe system. 
In so doing it must be remembered that some of the 
desired features are mutually destructive, and that a 
compromise must be the result. The skill of the 
designing engineer will be shown in settling the terms of 
the compromise. 

The main principles underlying a good steam pipe 
system are eight in number, as follows :— 

(1) The pipes should be as short and as few as 
possible. 

(2) The failure of any pipe should only effect one 
engine or one boiler (or group of boilers). 

(3) The pipes should be as small in diameter as 
possible, to reduce with (1) the radiation losses. 

(4) The pipes should be large enough to keep to a 
minimum the fall of pressure between the boilers and 
engines. 

(5) The joints should be as few as possible. 

(6) Proper provision must be made for 
drainage. 

(7) Proper provision must be made for expansion and 
contraction. 

(8) Proper provision must be made for cutting off 
various sections in eases of eniergency. 

Taking the first principle, riz., that the pipes should 
be as short and as few as possible, it will be obvious 
that this will depend entirely upon the relative positions 
of the boilers and engines, and the chief feature in 


water 


the desigu of the generating station is at once involved. 

When the generating units are of comparatively 
small size, such as from 300 kw. to 500 kw., no diffi- 
culty will be experienced in arranging the boilers and 
engines in two parallel rows, the relative spaces 
occupied by the boilers and engines being comparable. 
As the generating units get larger, say from 1,500 kw. 
to 3,000 kw., a double row of boilers, with the firing 
space between them, will be found necessary, with one 
parallel row of engines. When turbines are used in- 
stead of reciprocating engines, the space occupied (in 
the direetion of the length of the engine-room if the 
turbine shafts are at right angles thereto) will be much 
less, and the difficulties of arranging a sufficiency of 
boiler power in the same length space, even with two 
rows of boilers, will be increased as the generating units 
get larger. One of the means adopted to meet this 
difficulty in the United States, and in this country at 
Lots Road, Chelsea, has been to build the boiler-house 
in two or more floors, with one or two parallel rows of 
boilers on each. The complicated pipe system resulting 
is more than sufficient to condemn the design. 

In the writer's opinion, one row of engines should be 
the maximum, and, when this cannot be supplied with 
sufficient steam from not more than two parallel rows 
of boilers in the same boiler-house, the boilers should 
be set in blocks at right angles to the engine-room, 
and each row of boilers should feed one generating 
unit through the medium of a common header. This 
arrangement is practically compulsory in large turbine 
staticns. 

As an example of the two schemes mentioned in the 
preceding paragraphs, Figs. 1 and 2 are given. Fig. 1 
shows the arrangement “of the steam piping at the 
L.C.C. Generating Station, Greenwich, and will be re- 
ferred to later in connection with the other main 
principles of steam pipe design. Fig. 2 shows the 
arrangement for a turbine station of 120,000 kw. 
capacity, such as was proposed by the writer and his 
colleagues in connection with the London County 
Council Electrie Supply schemes. 

Anything which inereases the distance between the 
engines and boilers inereases the length of steam piping 
required, and should be avoided wherever possible. 
Main flues and economisers are frequently placed behind 
boilers, and the engineer should carefully consider 
whether it would not pay in such eases to arrange the 
flues, &e., either below or above the boilers instead of 
behind them. An example of this may be seen in 
Fig. l. Incidentally it may be pointed out that two 
expensive items in the cost of generating station build- 
ings, viz., land and roof, may be both reduced by such 
expedients as placing main flues and economisers over 
or under boilers, and condensers in engine-room base- 
ments. In other words, it is generally cheaper to 
build high than wide. 

The steam pipes should also be kept short by taking 
them directly to their work, and by avoiding all such 
designs as ring mains, &c. The pipes from the boilers 
should go directly to & main header, from which the 
pipes to the engine separators are taken. The sand- 
wiching of the boiler and engine branches on the steam 
header will result in reducing the size of the header 
practically to the diameter of the largest branch, and 
give such intimate interconnection among the boilers 
and engines as will do away with any necessity for 
either duplicate pipes or ring mains. It will be seen 


that. by the use of valves in the header and in the 
boiler and engine branches, the second principle laid 


that the failure of any pipe should only 
E 


down, viz., 
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affect one engine or boiler (or group of boilers), 


entirely met in the scheme of piping outlined above. Б 


and shown in Figs. 1 and 2. It would be quite possible 
to design a system of piping by which the supply of 
steam from and to each boiler and engine would be 
quite independent of the failure of any pipe. This 
would mean not only a duplicate systení throughout, 
but also double steam branches on the boilers and 
engines, a complication not only prohibitive in its cost, 
but absolutely unnecessary. 

The cost of steam piping has not only to be rec Е 
from the point of capital expenditure, but also from the 
point of the cost'of the coal consumed to supply the 
heat which is continually radiated from the pipes and 
valves. "The annual cost of this lost heat will depend 
upon three things, viz., (a) the cost of coal, (b) the 
area of the pipe surface ‘exposed to the air, and (c) the 
steam pressure or temperature. With a constant steam 
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as it is practically impossible to find any absolute cure 
against the formation of water under ordinary working 
conditions. Water is not only bad from the point of 
view of loss of efficiency, it is positively dangerous, and 
many pipe systems and steam engines have been ruined 
by it. | 

The first thing to do is to minimise the condensation 
by reducing the number, length, and sizes of the pipes 
as far as possible, and the second to cover the whole of 
the pipes, valves, and flanges, with an efficient non- 
conduetor of heat. 

Too much care cannot be exercised in the choice 
of a pipe covering. There are dozens of varieties on 
the market, none perfect, and many bad, but each kind 
is claimed by its makers to be the best, and the results 
of tests are often produced to substantiate their elaims. 
The writer, however, has never seen the results of any 
tests taken on non-conducting covering after several 
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Frc. 1.—ARRANGEMENT OF STEAM PIPING АТ L.C.C. GENERATING STATION, GREENWICH. 


pressure and a fixed amount of piping in use, the 
radiation losses will be independent of the load upon 
the generating plant, and, therefore, their relative 
value will decrease as the load factor of the station 
increases. 

The first item, the cost of coal, cannot be controlled 
by the designing engineer, and the third item, the 
steam pressure, is fixed by more important considera- 
tions than its effect upon the heat radiated from the 
steam pipes. The area of the pipe surface (or its 
covering) exposed to the air can, however, be con- 
trolled within limits, and to this point careful considera- 
tion should be given. 

The cost of the heat lost by radiation in its effect 
upon the coal bill is not, however, the whole matter, 
as one of the most serious results is the condensation 
of the steam within the pipe system, and the formation 
of water. The question of the proper arrangements 
for draining condensed water away will be dealt with 
later, but these must be looked upon only as remedies, 


years’ work. It is not sufficient that it should still 
be mechanically sound. What is wanted is that it 
should continue to retain its non-conducting properties 
unimpaired. This latter point is of extreme import- 
ance, since the best coverings are those which are com- 
posed of the greatest number of minute air cells, and 
are, therefore, of a porous nature. Age, accompanied 
by vibration, frequently destroys this porosity with the 
result that, in a few years, the covering has lost its 
efficiency, and should be renewed. 

The writer does not attempt to indicate in this 
article which pipe covering he considers to be the best, 
as he has had no opportunities of making thermal 
efficiency or time tests, other than that it should be of 
the sectional and removable type, with all flanges and 
valve bodies covered, and with the outside surface 
protected by a cover of planished steel. Users should 
take with the proverbial grain of salt many of the 
statements which are made by some of the interested 
parties. Incidentally it may be mentioned that many 
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of the illustrations in the catalogues of pipe covering 
firms show designs of steam pipe systems that can only 
be described as '' fearful and wonderful.’’ 

Since any increase in the diameter of a pipe increases 
its cross-sectional area at a greater rate than its 
circumference, we are easily able to choose a pipe of 
such a size that it will pass the necessary quantity of 
steam without undue fall of pressure. A steam velo- 
city up to 6,000 ft. per minute is quite practicable, 
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culated for steam at 180 lb. gauge pressure per sq. inch, 
and, as the density (or weight) of a given volume of 
Steam varies practically directly as the pressure, it will 
be easy to make any adjustments required for different 
steam pressures in the values given by the curves. 
For example, if the gauge pressure be only 90 lb. per 


sq. inch the quantity of steam passed at a given velo- 


100 


D 


N 


Y, 


SNNNNNNNSNNNNNNNNNNNNNNNNNNNNN 


im’ 
1 
E 


= 
a 


XNA ARRAN GEHEN 


20000 


TT B Bg PP PM BB BBg PB ggg P B pg gà à g EABKMM PB M M ABB Gg УУЛУУ MLB Gs AL 
[MÁS ed 


z | | 

| | l | 

KEES c 
e 


PLAN 


city would only be about one-half that indicated. с 
Steam pipes should be made of wrought steel with 
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Fıc. 2.— ARRANGEMENT OF STEAM PIPING rom BULK SUPPLY STATION. 


and, in some cases, a velocity much greater than this 
is allowed. The fall of pressure in the short lengths 
necessary between the boilers and engines of a well- 
designed station may be neglected, and is not likely to 
be greater than 2 per cent. or 3 per cent. In Fig. 3 
are given four curves showing the relation between the 
weight of steam passed per minute through pipes of dif- 
ferent diameters, expressed as velocities in feet per 
minute. Knowing the quantity of steam required and 
the velocity at which it is intended to flow, the size of the 
pipe is readily ascertained. The curves have been cal- 


lapwelded longitudinal joints. Cast-iron and copper 
pipes are unsafe for high pressure, and, although the 
latter were at one time frequently used for bends, they 
have been entirely superseded by steel pipes in modern 
work. Branches are usually formed by means of tees, 
which should be made of & special tough mixture of 
cast steel. Where the sizes of the pipes will permit, a 
much better job is made by riveting the branch directly 
on to the pipe. In this case the branch itself is formed 
of steel, flanged out to fit the pipe closely, and, after 
double riveting, the joint should be carefully caulked. 
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Electric welding has been tried instead of riveting, 
but the results have not been uniformly reliable. 
However well designed a steam-pipe system may be, 
it will usually be found to give more trouble at the 
joints than at any other place. The number of joints 
should, therefore, be kept small by using pipe lengths 
as long as possible. Steel pipes up to 20 ft. long are 
now readily obtained, but the necessary interposition 
of valves, tees, &c., in the pipe ranges seldom allows 
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Fic. 3.—VELOCITIES OF STEAM IN PIPES or DIFFERENT DIAMETER. 


such long lengths to be used. А great deal can, how- 
ever, be done in this direction by careful design. 

Flanges should be made of steel pressed out of the 
solid, and be either rivetted or welded in place. The 
dimensions of steam and other pipe flanges have been 
the subject of much careful consideration by a Sub- 
Committee of the British Engineering Standards Com- 
mittee, and Report No. 10, dated December, 1904, 
issued by that body, contains full particulars of 
standard diameters and thicknesses of flanges, with the 
pitch circle, numbers and sizes of bolts to be used. 
It is to be hoped that all new pipe-work will be carried 
out to the standard dimensions referred to. All flanges 
should be turned, both on the faces and rim, after fix- 
ing on the pipes. Whether facing strips are provided 
or not depends upon the fancy of the engineer and upon 
the kind of joint made. In the writer’s opinion they 
are unnecessary. There are various methods of making 
the actual joint between the pipe flanges. Corrugated 
gun-metal rings, with mastic cement, make, perhaps, 
as good a job as any, but some engineers prefer a 
softer and more elastic packing, such as '' Klingerite.’’ 
Nothing should be used for jointing material which 
will soften under water or contract with heat, and the 
last word on joint-making has not yet been written, 
as, at the best, joints are always liable to give trouble. 

More mistakes have probably. been made in the 
design of the draining arrangements of steam-pipe 
systems than in any other point in connection with 
them. The mistakes have been due principally to a 
failure to appreciate properly a few simple facts re- 
lating to the flow of water in steam pipes. These 
are:—(a) Water, when left to itself, will always flow 
downhill; (b) water will flow uphill when it has a force 
behind it stronger than gravity; (c) steam will supply 
such a force. 

While the use of superheated steam reduces to a 
minimum the risk of water forming in the steam pipes, 
so long as there is a rapid transference of steam from 
the boilers to the engines, there are nearly always 
certain lengths of pipe in the system which are idle. 
Here the steam is bound to condense if the pipes are 
kept “© alive," and, if they are shut off, there is always 
a great risk of water forming in them when they are 
again ope ned to the steam. 
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The draining plier igi must, therefore, satisfy 
two conditions, viz. : 

(1) They must heap: the steam-pipe system entirely 
free from water when no steam is passing to the 
engines. That is, it should be possible to open the 
stop valve of any engine at any time without risk of 
water following. 

(2) Should any water form in the pipes while carry- 
ing steam to the engines, or should any water come 
over from the boilers, it must be prevented from (a) 
reaching the engines, or (b) causing ‘‘ water hammer ”’ 
in the pipes. 

To meet the first condition, the pipes must be 
arranged so that all water will flow by gravity to 
certain defined points, where it can be collected and 
drained off. To meet the second condition the pipes 
must be arranged so that the water will flow naturally 
in the same direction as the travel of the steam. Both 
conditions are satisfied in the pipe systems illustrated in 
Figs 1 and 2, and a referenee to them at this point 
will, perhaps, make the writer's meaning clear. 

It will be observed that the pipes from the boilers 
fall towards the steam header in the engine-room, the 
boiler-stop valves being at the highest points. The 
steam header is horizontal, and is drained by the same 
pipes which take the steam to the engines. These 
pipes branch from the bottom side of the header, and 
continue downwards to large steam separators, which 
are described later. The engine pipes come out of the 
top of the separators, and rise vertically until they 
bend over to the engine-stop valve, which is at the 
highest point of the branch. There are no drain 
pockets or pipes whatever on the main header, other 
than the large pipes leading down to the separators. All 
the separators are well drained through steam traps, 
and, with the exception mentioned below, these are the 
only traps on the steam-pipe system. 

The pipe arrangements in Figs. 1 and 2 are similar 
in principle, and a study of them will show that, with 
all the engines standing and the steam pipes *' alive,’ 
no water can colleet in any part of the system, except 
in the separators, and that any engine may be started 
at any time without risk of water following. When 
the engines are at work, the drainage is carried out 
in the same way. The water (if any) follows the steam 
to the separators, where it is drained away. It is no 
use endeavouring to drain steam ranges by means of 


Fic. 4.—How WATER COLLECTS IN A VERTICAL BEND. 


small drain pipes connected to the main pipes, either 
directly or through separators or pockets, if the main 
body of steam is trying to get past the draining point 
at a high velocity. The velocity of the flow of steam 
in modern steam-pipe systems is so great (frequently 
over a mile per minute) that the water can only be 
satisfactorily trapped by passing the steam, at the 
lowest point of the system, and close to the engines, 
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through large separators. Here its velocity can be trap. These drains and traps are only in operation in 
lowered, and its direction of motion suddenly changed the event indicated, as, when the valves are open, 
at the same time. the drainage takes place through the main header. 

It was mentioned above that, with one exception, Next only in importance to the draining arrangement 
the steam traps on the separators were the only traps is the provision made for expansion and contraction of 


2 
2 
27, 
QD 


i 


-——— 


-— 
gt-------- 


A 
NSNNNAANNNNNNNNNNN AAAS 


к... 


оета ус малау ааа 
0022 Ша SATE 


[/ 
teense " 77 Wo 
2 CEE fo ——————— НЕ ИИО 

5 


"A 
Ttt 


WAN 


AN 


* Ж 2 


ү 


ESS 
NAAR id 
Z 
7, . 
raa м4 
NONAS 


«l.l 
AS 


AW 


S 


ALLL BABBAAARS 
S Ww. Ww 


NA 


\| 
S. 


N 
“ъ= 


S 


^^ 


SCALE OF FEET 
2 


^ 


СУ 
7777 b Ø 


лаа 
DIET 


PLAN OF BASE 


SECTION AT A.B. 
Fic. 5.—MovaBLE SEPARATOR FOR STEAM PIPES. 


necessary. As stop valves must be fixed in the һе steam-pipe system under varying temperatures. 
branches from the boilers, where they join the main When first erected, and before any steam is passed 


header, it may happen that one of the valves may be through them, the temperature of the pipes and valves 
shut, and water collected in the pipe. A drain pipe is that of the air of the room, say about 60? F. The 
is, therefore, brought down from the boiler side of each temperature of saturated steam at 180-lb. pressure is 


of these particular valves, and connected to a steam about 3809 F., a rise of about 3209 F.; while, if super- 
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heated, the temperature is commonly taken as high as 
550° F., and sometimes higher. The linear expansion of 
a steam pipe is about 0:000007 of its length for every de- 
gree (F.) rise, so that a rise of 320? F. means an expan- 
sion of over one-quarter of an inch on every length of 10 
ft., or more than 0:2 per cent. A corresponding contrac- 
tion takes place as the temperature of the pipes is 
lowered. The racking strains set up by these move- 
ments would quickly break the pipe joints, and prob- 
ably wreck the whole system in a short time, unless 
some means were adopted, not only to take up the 
expansion and contraction, but also to control the 
direction of the movement. The first is met by the 
provision of suitable bends, which allow the pipes to 
have a limited movement, and the second by anchor- 
ing or securing the pipes to the building at certain 
points, so that the movements of the whole system are 
sub-divided in proportion to the number of expansion 
bends provided. Figs. 1 and 2 illustrate how this 
may be done. 

The pipes which come across the boiler-house to the 
main header in the engine-room are anchored in the 
centre of their length, in Fig. 1 to one of the building 
stanchions, and in Fig. 2 to the boiler-house wall. 
The main header is anchored to the building stanchions 
at intervals of about 100 ft., and midway between the 
anchoring points large expansion bends are provided. 
The provisions for expansion will be clear from the 
figures, and the anchoring so sub-divides the move- 
ments of the pipes that each expansion bend has only 
its proper share to attend to. 

The anchoring is done by the use of cast-iron stools 
bolted to the walls or stanchions, with heavy wrought- 
iron straps clamping the pipes. A slab of asbestos 
slate should be inserted between the stools and the 
steelwork to which they are bolted to reduce leakage 
of heat. All other supports for the pipes should pro- 
vide for free movement, and rollers are generally 
used. Care must be taken, when arranging the ex- 
pansion bends, that they do not in any way interfere 
with the free draining of the pipes. U bends should 
always be fixed perfectly horizontal, or they will form 
water pockets. If the principles mentioned above be 
followed, no trouble will be experienced, but there are 
so many examples of wrong design in modern electricity 
works that the writer can only assume that many 
engineers are ignorant of the correct ones. 

For example, U expansion bends in pipe headers 
are often placed vertically, either upwards or down- 
wards, and, when asked why he did not put them 
horizontally, one engineer (?) replied that ‘‘ they did 
not look so well.’’ Pipes are often taken up from the 
boiler-stop valve to a main header by bends, as in 
Fig. 4. This, like a vertical U bend, may prove a 
source of great danger. Water will form in the lower 
part of the bend, and gradually accumulate until the 
passage for the steam is so restricted that the velocity 
carries the water forward in a body. The result is 
either a fractured pipe or something worse. 

When a number of branches are taken out of a long 
pipe, such as the boiler and engine branches on a main 
header, it is not sufficient to provide expansion bends 
in the header. The branches must move with the 
header, and, if they are short, or are anchored too close 
to the header, the joints will quickly give out. This 
is frequently the case with the branches to the steam 
separators, as the separators are usually fixed close 
under or very near to the header. The engine stop- 
valve is bound to be a fixed point, and, in the writer’s 
opinion, the whole of the pipework between the engine 
stop-valve and the main header, including the 
separator, should be free to move. 

This has been done at the Greenwich Generating 
Station by mounting the separators upon special 
stands with ball bearings and springs, so that each 
Separator is free to move in any direction, either up 
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and down or sideways. An illustration of the separator 
is given in Fig. 5, from which the main features will 
be seen. The body of the separator is quite free, and 
the water is drained from the lower part by duplicate 
steam traps and a hand-worked blow-down valve. 
These separators, which were designed by Mr. J. 
Shepherd, have proved most effective in practice, and 
have relieved the steam branches of many strains. 
The separator stands were not bolted to the floor until 
the actual arnount of movement had been measured 
under working conditions. They were then set to a 
mean position. In fixing all pipe bends which may 
have to take up expansions and contractions, they 
should be sprung into place so that, at the two ex- 
tremes of cold and hot, they will have moved equally 
either way from the natural shape when at rest. The 
experience gained at the Greenwich Generating 
Station during the last two years has proved that the 
principles of drainage and provision for expansion 
advocated in this article are correct. The steam-pipe 
system illustrated in Fig. 1 has been entirely success- 
ful, and has given no trouble whatever in working. 

In order to minimise the effect of any accidental 
stoppage of any part of the pipework, and to give facili- 
ties for repairs, it is necessary to use a number of 
valves other than those immediately on the boilers 
and engines. Valves must be fixed in the main 
header between the various branches, and valves should 
also be fixed at the root of each branch where it leaves 
the header. Figs. 1 and 2 will illustrate valve 
arrangements. 

All valve wheels and handles should be so placed 
that they are readily accessible, and all valves should 
be of the ''full-way " type, so that there is no re- 
striction to the passage of either steam or water. Bve- 
passes are necessary on high-pressure valves above 
7 in. in diameter. The new '' Hopkinson-Ferranti "' 
valve does not require & bye-pass, and has many other 
advantages and points of interest. Its chief defect is 
the restricted passage, which, while not a defect so 
far as the steam is concerned, is a serious handicap to 
proper drainage. Not only does it prevent the rapid 
passage of water, but it practically makes a ridge at 
the bottom of horizontal pipes which tends to trap the 
water in sections between the valves. For this reason, 
also, valves should always be fixed, in all except 
vertical pipes, with the spindles and hand-wheels at 
the top, so that, even when only partly opened. any 
water in the pipes has a free passage. The positions 
for valves require very careful consideration. They 
should never be placed at the bottom of a rising pipe 
such as the one leading from a separator to an engine. 
But if the principles of correct drainage which have 
been suggested are carried out the valves cannot well 
be otherwise than in the correct positions. 


Glass Telegraph Poles.—We are now able to give the following 
additional particulars to supplement the information given in 
our issue of December 5th with regard to the glass telegraph 
poles which are being made by the Schuetz'sche Glas-Industrie 
Gesellschaft, of Cassel. The poles made up to the present are 
seven metres long. We are informed that they can be pro- 
duced in any length, but that this must await the erection of 
a new factory. The machines used in the process are expen- 
sive, and it is for this reason that the company wish to make 
their initial experiments with poles of one length before thev 
commence the construction of new machines. "The present pattern 
of pole is hollow and tapered; its diameter at the bottom is 
25 cm., and the upper diameter is 15 cm. The thickness of 
the material is 2:8 cm., and the weight of the pole is 500 kg. 
(660 1.). When the new machines are built, the thickness will 
be reduced to 2 cm., and the weight of the pole to 200 kg. 
(440 ]b.). As the poles are all identical in size, it is claimed 
that they can be erected easier and quicker than wooden 
poles, of which, of course, the dimensions must vary some- 
what. They are also rigider than wooden poles, and it is 
claimed that the humming of the wires which is so noticeable 
on long spans erected on wooden poles is quite absent. 
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THE NEW DERBY ELECTRICITY WORKS AND TRAMWAY 
EXTENSIONS 


IX ut the past few years the growth of the de- 
mand for electric light and power supply at Derby. 
has been so rapid that the building of a new electricity 
works became imperative. In addition to the increased 
supply to private consumers, the electricity works of 
the Derby Corporation have now to furnish electrical 
energy to new tramway routes that have just been 
opened, and the limit of capacity of the old power- 
house has been reached. ‘This old station contains 
some 4,500 kw. of plant, part of which generates single- 
phase alternating current at 40 cycles per sec., and 
part continuous current at 2 x 230 volts for lighting in 
the central portion of the town and 500 volts for the 
traction load. The new station, which is on a site 
adjoining the old one, will at first be equipped only 
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the units to be adopted in future years. The buildings 
at present erected are capable of housing plant of 
about 6,000 kw. In Fig. 1 the two 750-kw. sets which 
are already erected are shown in full lines, and the 
temporary end of the station is marked. The positions 
allotted for future extensions are dotted.. 

In carrying out the general design of the station the 
Borough Electrical Engineer, Mr. T. P. Wilmshurst, 
has kept steadily in view the fact that the secret of 
cheap power supply depends on the avoidance of over- 
capitalisation, and he has therefore rigidly cut down all 
expenditure on needless ornamentation. The buildings 
are, after all, only ashell to contain the machinery, and 
no money should therefore be spent on them beyond 
that which is consistent with efficiency. The other 
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Fic. 1.—Srre Pran, SuHowiwNco Positions oF OLD AND New Works ar DERBY. 


with D.C. plant, which will be run in parallel with 
the three 300 kw. D.C. turbo-generators erected in 
the old station in 1904, and a 500 kw. set erected in 
1906. When these latter were put in, the central 
portion of the distributing network was converted 
from the alternating current transformer system to 
a three-wire continuous current system. No new 
alternatıng current plant is being put in, and the radius 
of the D.C. area is being gradually increased. 

When the necessity of erecting a new works became 
apparent, the Corporation, after carefully considering 
the merits of various sites, decided on acquiring an area 
of about 6,000 square yards adjoining the existing 
works. The site, as is seen in Fig. 1, adjoins the River 
Derwent, and is bounded on the other three sides by 
public roads and Corporation property. Coal is at pre- 
sent brought by cart from the nearest siding, about 
500 yards away, but it is proposed, in the near future, 
to construct a full gauge tram-line between the sidings 
and the works. The scheme covers an ultimate capa- 
city of 15,000 to 20,000 kw., according to the size of 


point which has been kept prominently in view is sim- 
plicity in arrangement. 
The principal contractors are as follows : 


Buildings: E. Morley & Sons, Derby ... 14,800 
River Retaining Walt: J. Tomlinson, Derby 968 
Steel Structural Work, Coal Bunkers, Elevators, 

«с. : The Chain Belt Engineering Co., Derby 3,772 
Boilers, Feed-pumps, Water Softeners, Stokers, 

d&c.: Babcock & Wilcox, London ... 7,480 


Economisers: E. Green & Sons, Wakefield a 830 
Steel Chimney and Induced Draught Plant: 


Musgrave & Co., Belfast 555 ... 1,650 
Steam Turbo-dynamos and Condensers: С. A. 

Parsons & Co., Newcastle T" ... 10,686 
Switchgear: Electric Construction Co., Wolver- 

hampton ‘ike Ke si Ev. dad ive 890 
Steel Piping: Aiton & Co., Derby ies ona 790 
Cast Iron Piping: Simpkiss & Knighton, Derby 545 
Travelling Crane: Н. J. Coles, Ltd., Derby ... 495 


Trunk Mains and Fireproof Cables: Johnson & 
Phillips, London A ТР ijs em 935 
Penstocks and Screens: W. Abell, Ltd., Derby 552 


Coal Bunkers and Conveying Plant.—Five bunkers 
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have been provided, with a total capacity of 600 tons, coal-conveyor. The mountain of coal seen in the fore- 
rated at approximately 40 с. ft. per ton of coal. At ground was got in a few weeks ago as a provision 
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Fic. 2.—SEcrTIoN or New ELECTRICITY Works AT DERBY. 


present the end bunker is used for ash. Shoots are against the threatened railway strike. The conveyor is 
arranged as shown in Fig. 3, and are fitted with the capable of handling 20 tons of small coal per hour, and 
usual automatic at i apparatus. Fig. 4 is a its speed of travel will be 35 to 40 feet per minute. 
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Fic. ELEVATION SHOWING BUNKERS AND COAL-CONVEYING A?RANGEMENTS. 
photographic view of the works, showing the open end The buckets are 15 in. wide and are built up of two 
of the boiler-house, and one of the vertical sides of the malleable iron sides riveted to a pressed steel body 
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ту in. thick; each side has a tipping cam cast on it, 
and a trunnion bearing. The chains, which are made 
of Ley’s malleable iron, are of 12 in. pitch, and are 
fitted with steel pins, having bearing surface 3 in. long. 
Each link is cast in one piece, and is adapted to carry 
cast-iron rollers 5 in. diameter, with self-lubrieating 


Fic. 4.—ExrTERNAL VIEW OF WORKS, SHOWING COAL-CONVEYOR. 


bushes. The two parallel chains are connected, at 
intervals of 24 in., by means of steel cross-stays. The 
total length of chain is about 680 ft. The chain-wheels, 
39 in. diameter, are made of special hard chilled iron, 
with a view to extreme durability. They are keyed to 
steel shafts, running in gun-nietal bearings. The main 
shaft, 44 in. diameter, is driven by means cf a 5 b.h.p. 
electric motor through a train of heavy spur gearing, 
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Fic. 5.—DerarL or Rotary FILLER AND COAL-CONVEYOR. 
and special safety arrangements are made for prevent- 
ing the buckets from accidentally running down. 

A rotary filler, with four cut-off ports, is provided, by 
means of which the coal is delivered uniformly from 
the feeding-hopper into each bueket without spilling. 


This is operated positively through suitable driving 


gearing. It is one of the features of the conveyor, and 
is shown in greater detail in Fig. 5. 

The rails or track on which the chain rollers run con- 
sist of steel bulb angles supported at intervals by cross 
channels. As the conveyor is used for handling ashes 
as well as coal, suitable ash-guards are provided on 
the bottom run, to protect the chains from the ashes. 
At each point where buckets are required to deliver 
their contents, a special tripping or dumping gear is 
provided. This is so arranged that it can be thrown in 
or out of action by the movement of a single lever. 
When the tripping lever is thrown into action, the cams 
cast on the side of the buckets engage with the 
tripper, and the buckets are gradually rotated through 
an angle of 90°, thus discharging their contents. The 
buckets remain in the fully-tipped position for a short 
period, and are then released. 

Boilers.—Three water-tube boilers have been erected 
as the first instalment of the large boiler-house shown 


FRONT OF ONE OF THE BoILers, with New В. & W. 
CHAIN GRATE. 


in plan. The pressure is 180 lb. per sq. in., and the 
evaporative duty 24,000 lb. per hour each, with a heat- 
ing surface of about 6,200 sq. ft. Each boiler is fitted 
with a superheater, capable of giving the steam from 
120? to 150° F. of superheat. The chain grate stokers, 
with which the. boilers are fitted, are of Messrs. Babcock 
& Wileox's new pattern. They are driven by a 2 h.p. 
motor by means of a steel chain. The stokers embody 
the latest improvements. The links are specially de- 
signed to prevent coal dust falling into the ash-pit. 
This modification also avoids the necessity of having 
the dumping bars at the back. end on top of the grates; 
they can now be put lower down towards the centre 
of the rear-drum, and thus are less exposed to the 
action of the fire and less liable to wear and tear. 

A fault of the older types of chain grate was that 
on light load the coal was burnt by the time it had 
travelled half the length of the grate, and.an excess 
of cold air was consequently drawn in; this is now 
avoided by an ingenious arrangement of air-vanes oper- 
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ated by a lever, which has the effect of reducing the 
area of the grate at light load times. 

The eccentric drive of the old stoker, with its jerky 
action, is now replaced by gear-wheels running in oil 
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stand-bye. The economiser is placed at the top of 
the main flue and consists of 480 pipes in groups of 
160 each. 

Feed Pumps and Water Softener.—Two steam-driven 


Fic. 7.—Rear View or B. & W. New CnaiN Grate, sHowixa DvuwriNo Bars. 


in an enclosed box, actuated by a chain and sprocket- 
wheels. This enables the speed of the drive to be 
regulated. In the gear-box there is an automatic clutch 
which throws the gear out of action (and thus pre- 
vents a breakage) when an obstruction hinders the 
travel of the grate. The slack of the chain can be 
taken up from the front end instead of from the back 
end. , 

One of the boilers is fitted with a Wilkinson feed- 
water heater and de-aerator as an experiment. This 
heater has recently been described in our columns 
(ELECTRICAL ENGINEERING, August 22nd, 1907). Each 
boiler has an isolating valve and the usual mountings. 

More attention is paid to the scientific treatment of 
the steam-raising plant than formerly, and the boiler- 
house will, when completed, contain a Krell CO, re- 
corder with connections to each boiler, a bomb calori- 
meter, draught gauges to each boiler, a hot-water 
meter, and a recording pyrometer for keeping a con- 
tinuous record of the superheat. This latter is con- 
sidered a most valuable adjunct to a turbine station in 
view of the opinion, held by many engineers, that the 
stripping of turbine blades is frequently caused by 
excessive superheat. 

Chimney, Induced Draught Plant, and Economiser. 
—The chimney is of steel, and is 8 ft. internal diameter, 
enlarged to 12 ft. at the base, and 120 ft. high; in- 
cluding the brickwork base, the height is 140 ft. from 
floor-level. This is sufficiently high to enable the 
the load to be carried for the majority of the 24 hours 
under natural draught, but two fans at the base of 
the chimney are provided, one on each side, enabling 
the draught to be increased up to 2 in. if necessary, 
for the peak. It is the intention eventually to build 
two more chimneys as the scheme progresses. The 
fans are each capable of delivering 100,000 e. ft. of 
hot gases per minute. They are driven by 60 h.p. 
enclosed ventilated variable speed shunt motors (made 
by the Lancashire Dynamo and Motor Co., Ltd.) 
through 1 in. ropes. The range of speed is from 560 to 
800 revs. per min. One of the fans is virtually a 


and two electrically-driven feed-pumps have been pro- 
vided, and one of the latter is shown in Fig. 8, together 


Fic. 8.—One or THE Movor-Driven FEED Pumps. 


with the motor switch-panel. The pumps draw water 
from the hot-well tank, and deliver it to the boilers 
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through the economiser. The steam-pumps are of the 


Worthington type, and the electrically-driven pumps of 
Messrs. Hayward, Tyler & Co.’s make, driven by motors 
Each of the pumps 


supplied by Electromotors (Ltd.). 


1,500-kw. size or over. 
1,500-kw. machine has already been put down. The 
two machines are of the two-pole type. 
of dynamo in large sizes up to 750 and 1,000 kilowatts 
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A bed for the first additional 


This type 


Fic. 9.—Тне Two Turso-Generators; Охе PARTLY ERECTED. 


is capable of delivering 6,000 gallons of water per 
hour. The motors for the electric pumps are of the 
interpole pattern, and have a range of speed down to 
about 50 per cent. of the full load speed. A Lassen & 
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has been developed by Messrs. Parsons in preference 
to the four-pole, since it gives much easier commuta- 
tion and absolute freedom from flash-over troubles. 
The. generators are all fitted with the firm's compen- 


hic. 10.—View AT One Exp or tHE ENGINE Room AND SWITCHBOARD GALLERY. 


Hjort water-softener for the make-up feed is capable 


of dealing with 2,000 gallons per hour. 


Continuous-current Turbo-generators.—One 750-kw. 
Parsons continuous-current turbo-generator is running, 
the erection of the second is practically complete, and 
there is room in the station for several more generat- 
ing sets, as seen in the plan, which will be of the 


sating winding, enabling them to carry from 25 per 
cent. to 50 per cent. overload without any shifting of 
the brushes being necessary, and without serious spark- 
ing. In accordance with the specification, the machines 
сап be loaded up to 900 kw. for two hours. They 
give their normal rated output of 750 kw. when run- 
ning at 1,800 revolutions per minute, and supplied 
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with steam at 170 Ib. per sq. in. pressure, with 100? F. 
of superheat, and on a vacuum of 28 in. 

The turbines are fitted with Parsons improved 
blading, in which the tips are brought to a fine edge. 
The object of this, that in the event of the blades 
fouling the ease, the fine edges would bend rather than 
strip. It may be mentioned that all the large turbo- 
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Fic. ll.—ErEvarioN or CONDENSING PLANT. 
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alternators at the Carviile station of the Newcastle- 
upon-Tyne Electricity Supply Co. are to be fitted with 
this type of blading, and that the sets at the Maryle- 
bone station in London had their blading similarly 
altered, since when there have been no complaints of 
stripping. 

The efficiency of the new generators supplied at 
Derby averaged, on a prolonged test, 18:2 lb. per 
kw.-hour, with a 263 in. vacuum. The vacuum 
actually obtained at Derby with the Parsons condenser 
and vacuum augmentor reaches 281 in., and making 


this allowance, the actual efficiency works out at under 


17 lb. per kw.-hour, a very creditable performance for 
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Fic. 12.—THE SWITCHBOARD. 


a plant of this size. The actual guarantees were, when 
running with 170 lb. pressure at the stop-valve and 
1009 F. of superheat: with vacuum at cylinder 27 in. 
and barometer pressure 30 in., 17:9 lb. of steam рег 
kw.-hour at full load and 21:2 lb. per kw.-hour at half 


load. With their own condensers and vacuum aug- 
menter, and eooling water at 609 F., supplied in quan- 


tities equal to 65 times the weight of steam consumed 
at full load, 16°7 lb. cf steam per kw.-hour at full load, 
or 196 lb. at half load. Exhausting to atmosphere, 
39:3 lb. of steam per kw.-hour at full lead, and 42 at 


half load. 


A speed indicator of the vibrating reed type is fixed 
on to the turbine, requiring no gearing. 

The generators give their output at from 460 to 
960 volts, and can be used for lighting or traction, in 
the latter case with compound windings on the field. 
Figs. 9 and 10 give two different views of the two 
machines. 

The condensing ara i 11) is beneath the genera- 
tors on ground-level, on the same level as the 
boiler-house ; the asa room floor is raised. Each con- 
densing set includes a surface condenser and 3-throw 
air-pumps of Messrs. Parsons own make, the latter 
being driven by a motor supplied by Messrs. Newton 
Bros. to which also the Gwynne circulating-pump is 
directly coupled. The circulating water is taken from 
the river. 

Switchboards.—Fig. 12 is a general view of the 
switchboards, the position of which on the switchboard 
gallery is also seen in Fig. 10. These have been sup- 
plied by The Electric Construction Co., Ltd. 

The traction switchboard, seen to the left of Fig. 12 
has two generator-panels, each provided with two main 
switches. an equalising-switch, an ammeter, and a 
magnetic blow-out, overload circuit-breaker, fitted with 
a loose handle attachment, so that it cannot be held 
closed under heavy overload or short circuit. This 
circuit-breaker is adjustable to open at 2,000 to 4,000 
amperes. The lower part of each panel contains the 


Fic. 13.- 
AND THE PRINGLE “ TANGENTIAL” 


COMPARISON OF ORDINARY TROLLEY WIRE SUSPENSION 
SUSPENSION. 


operating handwheel, &e., for the field regulators 
(which are mounted below the gallery), and also the 
field breaking switches. The arrangement adopted for 
running the machines in parallel is by means of para- 
lelling double-pole sockets on each generator-panel, 


а voltmeter connected across the ‘bus-bars, and a 
further voltmeter connected across the incoming 
machine. Under the switchboard gallery are also 


mounted a pair of change-over switches to connect 
these generators on to the traction ‘bus-bars in the 
old station 

The lighting switchboard has three pairs of 
bars, and plug-bars are arranged on the front of the 
board, so that the generators or feeder can be con- 
nected to any pair. The generator-panels are further 
fitted with magnetic blow-out circuit-breakers of the 
maximum and reverse current type, fitted with the 
same free handle attachment as on the traction switch- 
board. There is also a main positive and negative 
switch in addition to the plug-bars. The field-gear 
provided on the lower part of the panels consists of 
the operating gear for the rheostats (which are mounted 
below the gallery), and the field-breaking switches. 
On one of the generator panels there is also mounted 
a three-way voltmeter switch to connect the volt- 
meter between any set of ‘bus-bars. Arrangement is 
also provided for running the machines in parallel, 
similar to that on the traction board. The reason for 


'bus- 


ELECTRIGAL 


Dec. 19, 1907. 


three 'bus-bars is to enable three different voltages to 
be employed for the feeders.. A booster will be put 
in, and the arrangement is such that the booster can 
be connected in to boost up the pressure from one 
pair of ‘bus-bars to another. The motor of the booster 
set can be connected across any pair of bars, and 
there is also in cireuit on one side an ammeter and 
single-pole maximum circuit-breaker. In circuit with 
the booster is a maximum circuit-breaker, ammeter, 
and voltmeter. The feeder gear consists of a three- 
way plug-bar, switch, and ammeter, arranged on both 
the positive and negative sides. There are also volt- 
meters mounted on a swinging bracket for reading 
the volts between any 'bus- bar and the neutral 'bus- 
bar. 

An earth ammeter and an earth recorder are also 
mounted on a small panel at the right hand of the 
board. 

At present, practically all the feeders from outside 
are still led to the switehboard in the old station, to 
which the new station switehboards are connected 
through a trunk main. 

Tramways.—The tramway system has been con- 
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Fic. 14.—Ахсноһ EAR USED FOR PRINGLE TANGENiIAL 
SUSPENSION. 


siderably extended since it was opened in 1904. Then 
there were 11 track miles; now, with the new routes 
opened this month, there are in all 20 track miles (14 
route miles). The most interesting feature of the new 
routes is the employment of a new method of trolley- 
wire suspension, devised by Mr. P. J. Pringle, Borough 
Electrical Engineer and Tramways Manager, of Burton- 
on-Trent. The object is to avoid breakage of the wire 
at the trolley ears. Figs. 13, 14 and 15 are practically 
self-explanatory. Fig. 13 shows an ordinary method 
and the Pringle ‘‘ tangential’’ method on the same 
bracket arm. Тһе trolley-wire soldered into two 
anchor ears (one of which is shown in Fig. 14), and 
these are suspended from the insulator at the bottom 
of the suspension fitting shown in Fig. 15, by means 
of ordinary stranded cable. Fig. 15 is the arrange- 
ment used with bracket arms, and an equivalent ar- 
rangement is employed with span-wire suspension. 
We understand that the cost of this is no greater than 
n ension with ordinary ears. 

General.—The general lighting in Derby has de- 
veloped considerably, and there is now a connection to 
the mains equivalent to 3,000 kw. (excluding tram- 
ways), of which about 1,200 kw. are motors. The 
single-phase motor is being employed extensively on 
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the outer parts of the network, and no less than 80 
works in Derby are driven by motors from the Cor- 
poration mains. The street lighting extends over 15 
miles of streets, including one mile in which Osram 
lamps, connected in pairs in series, one in each of two 
adjacent lamp-posts, have displaced the 16 c.p. lamps, 
which in their turn have displaced the gas burners. 
Flame lamps are being largely used, both for external 
shop lighting and street lighting. 

Our thanks are due to Mr. T. P. Wilmshurst, the 
Borough Electrical Engineer, withcut whose cordial 
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Fic. 15.—PRINGLE SUSPENSION ARRANGEMENT FOR FIXING TO 


BRACKET ARMS. 


assistance the preparation of this article would have 
been impossible. We should also mention that 
Alderman Butterworth, the Chairman of the Electricity 
Committee, has ably piloted the Committee for over 


10 years. Mr. J. Ward, the Borough Surveyor, and 
his assistant, Mr. Stafford, designed the buildings for 


The specifications for the machinery 
Wilmshurst. Mr. 


the new works. 
and plant were drawn up by Mr. 
Pinn, the Works Superintendent, and Mr. Boissier, 
the Mains Superintendent, have ably assisted Mr. 
Wilmshurst in carrying out the extensions above de- 
scribed. 


THE ELECTRIC LIGHTING OF MANCHESTER CATHEDRAL 


LECTRICAL engineers, as a rule, know but little 
of the study of architecture, but in lighting an cld 
building with claims to architectural beauty, ‘and de- 
signed long before any method of illumination from 
fixed fittings was in vogue, they may safely follow 
the rule that the means “employe d for lighting should 
be as unobtrusive as possible. This rule has been fol- 
lowed generally in the electric lighting of Manchester 
Cathedral. Except in the case of the standards which 
have been erected in the choir stalls, either no fittings 
at all have been employed or else they harmonise so 
closely with the style of the architecture that they 
are almost unnoticed. 
The whole work has been carried out by the Man- 


chester branch of Messrs. Drake & Gorham, Ltd., 
the specification of Mr. Charles Hopkinson, 
M.Inst.C.E., the consulting engineer. 

The general lighting of the nave is by means of 
lamps fixed on the columns, as shown in Fig. 1. A 
moulding -has been made for this purpose, and practi- 
eally nothing but the lamps themselves is visible from 
the floor of the nave. The fact that the cathedral hus 
the unusual number of five aisles, and, in consequence, 
four rows of these columns, makes this method of 
lighting more effective than it would be in the case of 
a church that is narrow in proportion to its length. 
As is seen in the ground plan, Fig. 2, in which the 
number of lamps in each position is marked, the 
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columns in the centre nave have 12 lamps each, and 
those in the side naves 10 lamps. The distance be- 
tween the centres of the columns in each row is 13 ft., 
the girth of each column about 8 ft., and the height 
of the nave 50 ft. The height of the lamps on the 
columns is 19 ft., the length of the nave is 28 yds., 
and the width 36 yds. The pilot lights, two on each 
column, are 32 c.p. lamps, the remainder 16 c.p., but 
metallic filament lamps may be substituted later. 

In the choir, choir chapels, and the porches, copper 
shields, of the design shown in Fig. 3, but of various 
sizes, have been fixed against the walls, and in the 
choir stalls there are six brass standards, as in Fig. 4, 
each with eight tantalum lamps 

In all there are about 750 lights in the cathedral, 
and they are balanced on the two sides of the 2 x 200 
volt three-wire system of the Manchester Corporation. 
The mains are led in in the basement, under the 
tower, and pass through two lighting and two power 
meters. The power supply is at 200 volts, and av 
present it only consists of current to a 36 in. fan 
(taking about three-eighths h.p.) for the general venti- 
lation of the building, and placed in the roof between 
the nave and chancel. An asbestos-lined cast-iron 
box, set in the wall between the basement passage, 
where the mains enter, and a room under the choir- 
boys’ class room, contains the main switches. The 
box has a double partition in the centre, and two doors, 
so that it forms two switch cupboards backing one 
another, one in the passage and one in the room. Four 
pairs of circuits are taken from this box through double- 
pole knife switches, porcelain tube carrier fuses, ап“! 
separate meters. The reason for metering each cir- 
cuit separately is that separate accounts for different 
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The numbers indicate the number of lamps in each position, 
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parts of the building have to be rendered to the Dean 
and Chapter and to the Churchwardens. 

Two circuits, each taking about 85 amperes, run vo 
a pair of large switchboards on the ground floor on 
either side of the main entrance to the cathedral m 
the base of the tower, for lighting the nave. The 
second pair of circuits are taken to a switchboard in 
the Jesus Chapel, which supplies the chapel itself, the 
chapter house, vestries, &c., choir stalls, presbytery. 
the Fraser Chapel, the Lady Chapel, and the choir 
aisles. The third pair of circuits lead to distributing 
beards in the Derby Chapel (dedicated to St. Johu 
the Baptist, and so marked in the plan), and the 
fourth pair of ways on the main board are for power 
supply, one of which only is used at present for the 
fan already mentioned. The organ blower is not 
motor-driven. 

In wiring the building, 2,500-megohm rubber- 
covered cable has been employed throughout. Two 
kinds of conduit are used. Under the tiled floor there 
is fibre conduit, made by the Key Engineering Co., 
Ltd., and on the walls screwed galvanised steel tube, 
insulated internally, made by the Conduit and Insula- 


| 
| 

| 
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IG. 0.—CoPPER SHIELD FITTINGS. 


tion Co., Ltd., and supplied by the Northern Acees- 
sories Co. To mark the positions of the fibre conduit 
under the flooring, the runs are covered with marble 
strips of a different colour to the tiles. Roomy cast- 
iron boxes were placed in the floor for drawing in and 
dividing, when necessary, the cables leading to the 
basement and the nave switehbcards, and also for 
manipulating and connecting up the rising mains to 
the lamps on the nave columns. Smaller cast-iron 
boxes with connectors are also employed for connec- 
tions to the other fittings, in many cases to avoid 
looping-in at the lamp-holder. This has the advan- 
tage of enabling ue barrel to be employed in places 
where 1 in. barrel would otherwise have been essen- 
tial. Another interesting detail is the clip shown in 
Fig. 5, used for joining up to one another and earthing 
the lengths of steel conduit. To avoid the necessity 
of having a number of different sizes of clips for the 
different diameters of tube, two brass castings, A A, are 
arranged to grip a strip of copper tape, C, which is first 
passed round the tube, and can be cut off to any desired 
length. The two brass pieces are then clamped up 
either by means of an ordinary screw and nut, or one 
with a thimble, B, as shown in the illustration, into 
which the earthing wire is sweated. 

The two switchboards which control the lighting of 
the nave are large, as this is divided into a number of 


sub-circuits, all of less than 3 amperes each, and all 
are brought back to this board. In addition to the 
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Fic. 4.—EIGHT-LIGHT STANDARD IN CHOIR STALLS. 


switch, and fuses on each of these sub-circuits, there are 
other switches and fuses controlling various groups of 
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these. These groups of circuits require currents in cach 
case approaching 20 amperes, and as it was desirable to 
have an enclosed switch cf good external appearance, 
the 20-ampere tumbler pattern, made by Messrs. J. H. 
Tucker, was selected. The interior of this switch is 
shown in Fig. 6; it has a black porcelain cover. For 
the 3-ampere sub-circuits controlled from this board, 
the new Dorman & Smith ‘‘ slipper " switch is used. 
This takes up much less space than ап ordinary 


Fic. 5.—Curr vsep FOR Елатніхс AND BowpiNG CONDUIT 


tumbler switch, and its neat and compact form lends 
itself particularly for employment in large groups. 
As shown in Figs. 7 and 8, it is of very simple con- 
struction. The moving parts are all attached to the 
brass cover, and come away with it when taken off for 
wiring up, leaving only the terminals fixed in the porce- 
lain base. The cover is fixed to the base by means 
of two screws as shown. The movement includes only 
a spring controlled lever, passing through the cover, 
and attached at the lower end to a spring copper bridge, 
mounted on a suitable insulating link. The depression 
of the lever slides the insulating link into a groove in 
the porcelain base, isolating the terminals. 

As these switchboards are on either side of the main 
entrance to the Cathedral, it has been necessary to 
shut them in, and an oak panelling is being erected, 
fitted with doors. These doors are arranged with 
pulleys and counterweights. so that they cannot be left 


Fic. 6.—20-AMPkRE TUMBLER SWITCH USED ON THE 
SWITCHBOARD IN THE NAVE. 


open. The same arrangement is adopted in the case 
of the switchboard in the Jesus Chapel. All these 
boards were made by Messrs. Drake & Gorham at their 
own switchboard works. 

Reference has already been made to the fittings em- 
ploved. The tantalum lamps on the columns in the 
nave are connected two in series. In the case of the 
standards in the choir stalls, tantalum lamps have also 
been employed, but, as the ordinary 100-volt tantalum 


lamps would give tco much light in these, the eight 
lamps on each standard are divided into two groups 
of four, and 50-volt lamps are used, connected four in 
series. ‘‘ Concealed ’’ lighting is employed for the 
better illumination of the chancel, and there are 12 
tantalum lamps cn each side, arranged vertically in 
front of reflectors. In the Derby Chapel, and in 
several other places where there are no columns upon 
which to attach the lamps, the shields already referred 


Fic. 7.—ELIPPER SwricH CLOSED. 


to are used, carrying either three or five lamps. In 
the smaller chapels concealed short brackets with re- 
flectors are employed. 

The lighting of the organ lcft is from protected plugs 
fixed to the front rail by serews. From these the wires 
are led through flexible armoured tubing to adjustable 
bow-shaped brackets with reflectors. Two '' bulkhead `’ 
fittings light the pedais. 

We are indebted to Messrs. Drake & Gorham for ob- 


Fic. 8.—SLIPPER SWITCH OPEN, WITH COVER INVERTED TO 
SHOW MECHANISM. 


taining permission from the Dean of the Cathedral for 
the publication of this article, and for showing our re- 
presentative over the Cathedral. Mr. Omar R. Albrow 
has been good enough to supply us with sketches of 
the fittings, which were constructed by him to the 
design of Mr. Basil Champneys, the architect, and 
the illustration of the arrangement of the lamps on 
the columns of the nave has been redrawn by us from 
a sketch supplied by Messrs. Drake & Gorham. 


Electrical Transmission of Photographs.—A new method of 
electrical transmission of photographs devised by S. Sivelli is 
described in an article in Z/ Elettricita, which is abstracted in 
the Elektrotechnischer Anzeiger (Berlin). The sending apparatus 
consists of an ordinary photographic camera, in which the sensi- 
tive plate is replaced by a plate divided into a large number 
of small squares, each carrying a selenium cell connected to a 
constant source of E.M.F. А wire from each cell is taken to 
a contact-maker, which, when working, makes connection with 
each circuit in regular order, so that current impulses of varying 
strengths are sent corresponding to the amount of light falling 
on the cells. A synchronously moving apparatus forming a рагі 
of the receiving instrument causes a sort of pencil to traverse 
every part of a sheet of paper, and an electromagnet is provided 
which causes the pressure of this pencil upon the paper to varv 
according to the current, so that a heavier line is produc ed at 
points corresponding to the selenium cells in the sending appa- 
ratus which have not been strongly illuminated. | 
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THE TORQUE CONDITIONS IN ALTERNATE-CURRENT MOTORS 


(Continued from page 948.) 


(b) The (Separately Excited) Series Induction Motor (Fig. 13) 
—This motor is the ‘‘induction’’ counterpart of the conduction 
machine shown in Fig. 9, when in the latter armature and field 
circuit are connected in series relation. At starting the condi- 
tions will, as a rule, be something like those shown in the dia- 
gram, Fig. 14, the voltage at the terminals of z, and z, being 
P, and P, respectively, if the voltage at the motor terminals is 
P. Along the axis a a the motor is again a short-circuited 
transformer, the value of the transformer field v, .V,? being 
smaller than would be required to balance P, for the same 
reasons as have already been fully set forth in connection with 
Fig. 2; in fact, Fig. 2 is a correct representation of the condi- 
tions existing in Fig. 135 along the axis a a if in Fig. 2 we 
replace P by P, of Fig. 14. Along the axis of z, in Fig. 13 the 


Ес. 13. Fic. 44. 


field .V, is, on the other hand, directly proportional to P, it we 
neglect the ohmic drop. 

In this cas», anu conirary to what obtains in the case of 
Figs. 1, 7, or 8, the transformer field r,.V,? does nothing but 
convey energy into the circuit a а by induction. When the 
motor is running an E.M.F. is certainly generated in the coils 
undergoing commutation, and by rotation in v, .V,°, but as we 
are not considering the commutating conditions in the present 
contribution, this effect need not be gone into. The field wind- 
ing z, is disposed on the stator and not on the rotor, and is 
consequently quite outside any influence of vc,.V,?, for the axis of 
z, is in addition perpendicular to that of the transformer field. 
The torque is due to the interaction of N, and ¢,, and this is 
the only possible torque in the machine; since .V, is excited by 
t, and since i =1, +1, the characteristic is a series one, for motor 
field .V, and armature current i, vary proportionally or nearly so. 
-As the speed increases and as i, decreases, so does P, in Fig. 14 
decrease and P, increase, their vectorial sum remaining constant 
and equal to P. As long as 1, is large as compared to i, the 
proportionality between 7, and i, is very fair, but since i, de- 
creases with increasing speed, whereas f, then increases, it fol- 
lows that the proportionality between i, and i, will not be as 
therough at high speeds. For a given reduction of i, the cor- 
responding reduction of i, will be the greater the better the 
power factor. 

The formula for the torque must take into account the phase 
difference between the current and field involved. Now .V, is 
due to i, and there exists between i, and i, a by no means 
constant phase difference y (see Fig. 2), which not only depends 
on the phase difference $. between i, and e,, but also on the 
magnitude of ¢,. As the speed increases so does ї, approach e,, 
and may even come to lead e, whilst i, increases. Further, N, 
will always lag behind i, 2, by a practically constant angle @,. 
Finally, the whole of the field generated by i, z, will not link 


with the rotor: a small portion, some 4 to 8 per cent., will close. 


round z, without linking with z,; if the useful motor field is 
v, №,, then we can write :-— 


D, (ta Ninus сое +) Roc m ды SEES) 
If it is desired to express the torque in function of i,, then-— 


2, (Uy N inan c du)eosi0, + y) 

(Cy NaC tp eOR(Ó, - y ou uou v WP 
where v, has the same meaning as in equation (4). Tt is obvious 
that the smaller r,, v,, 9,, and y, the greater the torque for a 
given current. Now y will be very small at starting, for then 
i, 18 very small, i, large and lagging far behind ¢,, but at high 
speeds, and whether the power factor be good or bad. y тау 
become very large. thus limiting the torque per ampere and the 
no load speed of the motor. 

It is worth noting that the torque per ampere of any motor 
with a series characteristic is quite independent of the power 
factor. and is only governed by the factors contained in equa- 
tions (8) or (9) and such constants as may have to be added 
from equation (5) in order to obtain the absoiute value of the 


torque. Where such a series motor is of the induction type, 
then the magnetising current of the transformer along the arma- 
ture axis has a very great influence on the value of the torque 
when the speed is high and the armature current small. 

At this stage it may be of interest to show just how the phase 
relation of i, and e, changes with the speed, notwithsthnding 
that the time constant of the rotor, as expressed by tanw, in 
Fig. 2, remains strictly constant. For this purpose the diagram, 
Fig. 15 has been prepared. For the particular direction of rota- 
tion chosen, the back E.M.F. (e,3) is cophasal with the motor 
field .V,; similarly to what took place in the case of the first 
motor considered, and, as has been shown in Fig. 3, there appear 
under speed two E. M.F.'s in the armature circuit; these E. M.F.'s 
(e;) and e, are out of phase but tend to oppose each other, con, 
sequently it is their vectorial resultant OR which has to be con- 
sidered and which determines the magnitude and the phase of 
the armature current. The phase of i, will vary because under 
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the existing conditions the phase of OR must obviously vary. It 
should be noted that the working E.M.F. (e,) depends on v, N ,° 
only, and that this transformer field increases with decreasing 
current, because P, increases not only with increasing current, 
but also with improving power factor and independently ot the 
current, because then the weakening influence of e,’ decreases, 
as can be seen by reference to Fig. 2. On the other hand, the 
back IZ. M. F. (с) depends directly on the speed and on the phase 
and magnitude of .V,, therefore on з. When the torque re- 
quired is small, +, and therefore also P, will be small; so that 
P wil nearly coincide with P,. If the torque is to be small, 
then OR must be small, so as to reduce i, andi, Now, since 
e, is large when i, and i, are small, then е must also be large 
if OR is to be small; and since N, is small because of 3,, it 
follows that the speed must be high. But the greater еу in 
comparison to e,, the further will ОР lead e,, and as 1, lags 
behind OP by the constant angle w,, the less will 1, lag behind 
e. Asthe lead of OF on e, increases, t, will even come to lead 
e,—which all tends to improve the power factor, for 1, follows 
the phase of 1, as far as t, will allow. 

In this series induction motor there are again two fields at 
right angles to each other in space, but whereas in the case 
of Figs. 1, 7, or 8 these two fields were practically constant and 
always differed by 90° in phase, in Fig. 13 they are neither con- 
stant in magnitude nor is their phase relation constant, but 
varies with the power factor; thev get nearly into quadrature for 
values of cos $ near unity or for a leading current. At svn. 
chrenous speed these two fields are nearly equal and nearlv in 
quedrature, and if a comparison between the motors shown in 
Fives. 1. 7. or 8 and 15 is required it is best taken on the assump- 
tion that the second motors normal load is reached at about 
svnchronous speed. 

It is quite evident that the motor in Fig. 15 has onlv one effec- 
tive armature (и a) and only one effective field axis (z,) per pole 
pair, although it has two fields per pole pair threading both 
stator and rotor windings along the axes first referred to. 

Comparing D, and 2 under the conditions named we get—- 


Da ES a Dt I COSS s 
D, p Aa RUE cos (8, + y) 
Dp COS б. 
“ = І _ 2 (10) 
1), Ca COS (ON + у) 


Tt is likely that 0, +у will always be larger than 5,,, but even 
if it is only equal to 6, D, will sall be the smaller oa account 
of r, which is always smaller than 1. There 1, as a matter of 
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fact, little to choose between the two machines as far as weight 
efficiency is concerned, and, on the showing of equation (10), the 
advantage, such as it is, lies with I. 

lefore proceeding: it appears advisable and useful to draw 


attention to the chief structural difference. between the two - 


machines, and to examine into the influence of this structural 
difference on the weight efficiency. 

In Fig. 8 one and the same rotor winding 15 made use of as 
armature and field winding. whereas in Fig. 13 armature and 
field wending are separate, the field winding z, being disposed 
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Fic. 16. Fic. 17. 


on the stator. Assume that for the motor in Fig. 8 1, =21,, which 
is approximately the right proportion, and let there be indepen- 
dent windings disposed on the rotor, each with a resistance of 
2 ohms. ‘The loss in the armature winding, if 1.=4, will be 32 
watts, and that in the field winding for 4,=2 will be 8 watts, 
or a total loss of 40 watts. The field winding in Fig. 8 is 
distributed over the whole pole-pitch t, whereas in Fig. 15 it 
may be distributed as desired: it is, as a rule. convenient to 
distribute it over } of the pole-pitch only. Under such condi- 
tions the space distribution of the field tlux for the two cases 
will be as shown in Figs. 16 and 17 respectively, and it will 
require many more ampere-turns to produce a given total flux 
distributed in space as shown in Fig. 16, which corresponds to 
th» field distribution of the motor shown in Fig. 8. The same 
Hux in the motor in Fig. 15, and distributed ès indicated. in 


Fic. 18. Еіс. 19. 


Fig. 17 can be produced with a far smaller number of ampere- 
turns. The ratio is easily ascertained and works out at 200 : 120 in 
favour of Fig. 17. For the same СА loss the weight of copper іп 
the field winding of Fig. 15 need therefore only be about À of that 
required in the case of Fig. 8, when two independent windings 
are used on the latter. As the weight of copper for these two 
windings in Fig. 8 has been assumed to be equal, it follows 
that the ratio of armature plus field copper in Figs. 8 and 13 
is as 2:156. But in Fig. 8 armature and field winding are in 
reality not independent, and i, and i, pass through one and the 
same rotor winding; since these.currents are practically in 
phase, and since they traverse the same winding, but along axes 
displaced by £09 in space, it follows that the (“XR MUS ss they 


occasion only corresponds to a current j;/-—41-ij; passing 
through the rotor in one direction only. "The combined weight 
of the two distinct windings was twice that of the armature 
winding only; if the two windings are now combined into one, 
as 15 the case in the actual machine, then the weight can be 
reduced in the proportion ot 2:1 without increasing the (772 
loss. tor the current now to be considered 15 only i’. In this 
respect the motor in Fig. 13 is consequently also at a disadvan- 
tage. having for the same total C-# loss 36 per cent. more copper 
on armature and field than the machine shown in Fig. 8. The 
self-excited shunt motor is nevertheless at a disadvantage in 
another respect: the ratio of maximum to mean space density 
or Ba: B for the same total flux is as 2:1 for Fie. 16, and 
as 12:1 for Fig. 17, trom which follows that for a given total 
Hox the maximum space density of the motor field in Fig. 8 
must be 166 times greater than the maximum space density of 
that same field in Fig. 13. This is a disadvantage which can, 
however, be obviated by slightly increasing the rotor copper or 
the (77? loss in the rotor of Fig. 8, for instance, by disposing 
the brushes as shown in Fig. 18. In Fig. 18 the armature cur- 
rent only tlows through the heavily lined portions of the rotor 
circumference, and the field current only tlows through the 
remaining portions. ‘The armature ampere-turns must only in- 
crease in the proportion of 2:3 and not of 1:2 on account of 
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the better field distribution. which will now prevail, and not- 
withstanding the fact that the armature-turns are now halved. 
The increased armature current will only tlow through half the 
winding, encountering only half the resistance, so that ihe Juss 
due to the armature current increases in the proportion ot 
62:56. The field winding now being distributed only over one- 
half and not over the whole pole-pitch, the field current i, will, 
for the same total flux, be reduced in the proportion 45 : 30, and 
then increased in the proportion 1:2 because the field-turns are 
halved. so that it now rises to 1:34 times of its value in Fiz. 8. 
and the loss it occasions is reduced in the proportion 8:7; the 
total ( ?/? loss therefore increases to 45 watts, and can be reduced 
to its original value by increasing the copper on the rotor of 
Fig. 8 by 8 per cent., thus reducing the advantage held by Fig. 8 
in respect to Fig. 15 from 56 to 25 per cent. 

On the whole, the advantage, as far as weight efficiency is 
concerned, remains with Fig. 8, particularly as the latter 1s 
fully compensated. This advantage is quite material when 
that disposition of the brushes is made use of, which is shown 
in Fig. 18. 

(co) The Neutralised Neries Conduction Motor (Figs. 19 and 
20).— This is the conduction counterpart of the induction motor 
shown in Fig. 13. This machine is not compensated in апу 
way; с, whether short-circuited ог connected in s;ries with 
the armature and in opposition to it, simply neutralises the 
armature self-induction:; this neutralisation is an absolute neers- 
sity in any alternate-current motor, and does not amount t^ 
"compensation," which expression should be reserved to desiz- 
nate any other special and controllable means adopted with a 
view to improving the power factor, bevond the insufficient 
values to be obtained by mere neutralisation of the armature 
ampere-turns, and to bring that power factor up to unity or 
thereabouts. 

The torque in this case is easily determined. When neutralisa- 
tion is complete there is no field along the armature axis о е, 


Fic. 20. 


but even if such a field existed it could produce no torque 
whatever. We can write— 


D Ata Na) Ui ol COR Ө o ou ow ox (ls 


Where 0, has the same meaning as in equation (10), i.e., where 
It represents the angle by which the field flux N, lags behind 


its M. M.F. (5: Comparing Figs. 15 and 20 we get— 
D. _ Е (3A 47 0424) сох 0, 
D, (Ca Na) (50121) COS (8; + у) 
D. _ cos 0, D. e 1 БЕ 
D, Vy . COS (04 +Y) D, ta cosy | 7 


Weight for weight the motor in Fig. 20 has, at high speeds, 
distinct advantage over that shown in Fig. 15, for in the latter 
the influence of the magnetising current in the transformer axis 


is greatly felt at high speeds, and is expressed by the coetħcient 


va Which then approaches zero. At high speeds y also assumes 
large values, thus further reducing the torque per ampere, bat 
the angle 0, may be taken as cqual in both vases, and may be 
left out of account from а comparative point of view. A: 
normal speeds the above advantage is not at all great, bu: 
defined polar projections can be used in the case of the conduc- 
tion machine, thus giving it a further advantage by reducing 
the weight of field copper by some 16 per cent. as compared 
with the corresponding weight of copper in Fig. 15, bes: 
allowing of better ventilation. 

On the other hand, the conduction motor 3s limited. to some 
250-500 volts for sizes up to, sav. 150 b.h.p. and on periodici 
ties of 25 to 15, whereas the corresponding limit for the induc 
tion machine 15 about 5,000 volts. The difference in weich: 
for equal terminal voltage is in no case at all considerable, and 
would not exceed 10 per cent. in favour of the conduction 
machine, This motor has only one armature and one field axis 
per pole pair: both of them are effective, and there is no field 
in the motor (apart from leakage fields) which does not con. 
tribute to the torque: the efficiency of this machine will there- 
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fore be a little higher than that of any of those which have 
already been dealt with. 

(d) Partly Compensated (Separately Excited) Series Induction 
Motor (Fig. 21).—The torque conditions in this case are just 
a little more complicated, and have given rise to widely differing 
suggestions. The interpretation which appears to have gained 
most ground ascribes the torque of the machine to the field 
due to z,, and to the rotor ampere-turns along the axis b b, 
thus: D c (e, Nun. the actual torque conditions differ widely 
and very materially. 

It is fairly obvious, after what has already been said, that 
the only structural difference between Figs. 15 and 21 consists 
in that in the former the field winding is disposed on the stator 
(z,) whereas in the latter it is disposed on the rotor (b b) just 
as was shown to be the case for Figs. 1, 7, 8, or 18. In Fig. 1 
the field windiuz was fed. by a constant. Е.М. Е. үе, and the 
motor, therefore, had a shunt characteristic; in Fig. 15 and in 
Fig. 21 that field winding is traversed by a current which is in 
series relation to the armature current £4, the series relation 
being obtained by interposing a transformer, embodied in the 
motor itself, between ari ature and field circuit in such a manner 
that the armature circuit is traversed by the secondary, and the 
field circuit is traversed by the primary current of that trans- 
former. This arrangement is, of course, equivalent to the arma- 
ture current itself being taken through the field winding as 
long as the magnetising current of the transformer is small; 
if this magnetising current is not small the proportionality and 
the phase angle between the primary and secondary currents 
(which angle ought to be nearly 180°) are disturbed. In the 
motors under consideration these disturbances reach an appreci- 
able value only at high speeds or very light loads as has already 
been more fully explained in connection with Fig. 13, although 
the point was purposely put in a somewhat different manner. 

A first deduction to be drawn from these facts is that the 
current 7, in the rotor axis a a and the field №, produced along 
b b by t, flowing through the rotor conductors, will, when the 
rotor is at rest, yield a "series torque " under conditions exactly 
similar to those obtaining in Fig. 15. In Fig. 21 there will be a 
transformer field v, .V,? along the axis a a just as in the case 
of Fig. 15. Now this field cannot have any inductive effect. on 
the field winding, whether the latter is disposed on the stator 
or on the rotor, as long as the axis of that winding is at right 
angles to the axis of v, ,°. As soon, however, as the rotor 
begins to revolve, then an K.M.F. is generated in the rotor 
conductors by reason of their revolution within the flux v, .V,9; 
this E. M.F. appears at the brushes b b, and will be dealt with 
later; for the present the starting torque only need be con- 
sidered. An expression for the torque due to the interaction 
between the motor field N, and the armature current i, is easily 
deduced from equations (8) and (9), for the only difference is 
the space position of the field winding. Since in Fig. 21 that 
winding is disposed on the same member as the armature wind- 
ing. it follows that the coefficient. r,=1, thus— 

TD), Ny (iza) Cos (Ө, + y) 
— Na (1,2) — dq) сох (8, 1 y) 
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Here, as in Fig. 1, the space distribution of the field winding 
is the worst possible, requiring for an equal number of turns 
and for the same total flux just twice the current which would 
be needed in case a unicoil field winding could be used. This 
disadvantage is compensated by the fact that armature and 
field current. flow through the same winding, which arrangement 
leads to a saving in copper notwithstanding the unfavourable 
space distribution of the field winding. In Fig. 21 the field 
density in the middle of each pole may easily reach undesirable 
values, but this difficulty can be met by disposing the brushes 
as has been shown in Fig. 18. In addition, the number of 
field-turns is fixed by the number of turns required for the 
armature circuit and cannot be altered whilst the machine is 
in operation. If, then, it be desired to vary the field strength 
independently of the armature current, it becomes necessary 
either to vary the ratio between z, and z, or to interpose 
between z, and the rotor circuit in the direction b b a variable 
ratio series transformer, or to dispose part of the field winding 
on the stator making this part reversible and variable. Spark- 
ing difficulties always necessitate a low voltage armature. 
Unless, therefore, the terminal voltage 1s also low, i, will not be 
large enough to produce an .V, of suflicient magnitude with the 
help of the few turns available between the brushes b b, and a 
series transformer will again be required between z, and b b. 
Such a series transformer is practically inseparable from the 
machine in question if its qualities are to be fully taken advan- 
tage of. 

Strictly speaking. and similarly to what has been said in 
connection with Fig. 1, a second torque should be considered 


arising out of the interaction of i, 2, in the axis b b and of the 
leakage flux N,’ due to 1, іп the axis a а. Thus— 
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This torque is only referred to for the sake of completeness; 
it must be very small indeed, but is of opposite sign to D. 

A third and far more important torque is due to the inter- 
action of i, z, and v, N,°, which corresponds to that shown in 
equation (1) for the motor in Fig. 1. Jt must be remembered 
that the motor field is not now excited by i, as is the case for 
Fig. 1, and as is shown at OK in Fig. 3, but by i, or OE of that 
figure; the material consideration is therefore the phase relation 
between OE and OB in Fig. 3. This phase relation is better 
shown in Fig. 15, which, of course, holds good for the motor 
under consideration just as well as for that shown in Fig. 15 
as long as the former is at rest. Designating the corresponding 
phase angle by 5,, we can write— 

Г, (QN, (ue)eos 8, . . . . . . (195) 

At starting 8,, may be something like 50°, and P, which, 
tovether with other factors already set forth in connection with 
Fig. 2, determines v, N,9, may be à of Р, so that the trans- 
former field may at the moment of starting reach 1 of its value 
at synchronous speed, whereas i, will have, say, four times its 
ful load value. It will be understood that these figures are 
only given as an approximate guide, and must vary with the 
number of turns on the series field winding relatively to the 
number of turns in z,, with the time constant of the rotor along 
both axes, and with other factors referred to in connection with 
Fig. 2. On the basis of the figures which have been given D, 
works out to about 0 45 of the normal torque of the motor, from 
which it appears that D, can by no means be neclected, although 
it is not the only nor the largest component of the total torque 
of the motor. A closer inspection of Fig. 15 will show that 
as the power factor increases, i.e., as $ decreases, so does 
6,, increase, causing D, to decrease. Under normal working con- 
ditions v, 27,9 will lag practically 909 behind P,, so that if the 
power factor at the motor terminals is subdivided into its com- 
ponent parts, i.e., into the power factor at the terminals of the 
winding z,, and into that at the terminals of the field winding 
b b, calling the former phase difference $, and the latter 9,, 
then it is seen that +o ^ УО, when we can write, although 
only approximately— 

Ih л Үү СО SIN Due. e. ae у xo + (16) 

Interpreting this formula it will be seen that D, largely 
depends on the power factor, or at least on one component of 
same. Although v, N,° reaches a very high value on normal 
load, and although 1, is then large, vet $, is so small that D, 
becomes very small. D, is а ''shunt torque," and has all the 
characteristics of the torque of a badly designed alternate- 
current shunt motor, i.e., of a shunt motor in which the E. M.F. 
at the terminals of the armature circuit (here b b) is of same 
phase as the E.M.F. at the terminals of the field circuit (here 
z,). The torque of such a motor is always great at starting 
when the power factor 1s poor, and decreases with improving 
power factor. e 

This conception of component power factors of two circuits 
connected in series affords an easy means of showing the manner 
in which the phase compensation of this motor is brought 
about. Reverting to Fig. 15, it will be recognised that the 
influence of the speed alone can hardly reduce $, to zero, and 
it can on no account diminish $, With increasing speed 2, 
must diminish, causing P, to decrease, thus reducing the magni- 
tude of $, without, however, in the least affecting the magni- 
tude of $,. Every tendency of i, to approach P,—in other 
Words, every attempt of e, to get into direct. phase opposition 
with ¢,--is counteracted by the fact that as f, diminishes the 
predominance of i, in determining, the phase of 1, must in- 
crease, so that the phase of i, must with decreasing i, approach 
the phase of 7,; in consequence ф, must increase when very 
small values of i, are reached. ‘The maximum possible armature 
power-factor component corresponding to $, 1s determined by 
the magnitude of 1,, of 0,, and of the time constant of the rotor; 
the smaller 7,, 6,, and tan w, the better will be the power 
factor obtainable by speed effect alone; in no case, however, can 
this effect alone reduce $ to zero unless 0, is very large, which 
is never the case. 

The field power-factor component corresponding to ¢, is in- 
flucneed by. that. E, M.F. (e) wlich is generated in the rotor 
along b b and by rotation in v, V,° This particular E. M.F. 
did duty as exciting E. M.F. in the self-excited shunt induction 
motor shown in Fig. 1; here, in this separately excited series 
induction motor, it does duty as compensating E.M.F. The 
diagram in Fig. 22 will make this clear. 

In Fig. 13 it is the stator current į, which, passing through 
the stator winding z,, excites the motor field N,; this field 
induces in the field winding a back E.M.F. (e,) lagging 90° 


behind .V,. Now e,, which may be taken to include the local 
reactance, together with the E. M.F. consumed in the resistance 
of the field winding and designated by 1, w, are the only 
E.M.F.’s which must be balanced by P, in the motor shown in 
Fig. 18. As soon, however, as the winding z, is transferred to 
the rotor, as is the case in Fig. 21, and combined with the 
armature winding on that member or not, then P, must not 
only balance e, and i, w, which, by the way, now becomes 
ac, but it must also balance that 15. M. В. (e) whieh has 
just been referred to, and the phase relation of which with 
regard to v, N,° was fully gone into when discussing the 
diagram in Fig. 3. For the particular direction of rotation 
chosen in Figs. 15 and 22, this e,, will be of opposite phase to 
v, №,2, so that P, will have, in the case of the motor shown 
in Fig. 21, to oppose OQ, which is the vectorial sum of 
еу + dun, + en It is seen that e, tends to oppose e, thus 
compensating the motor; P, now moves to P,', and leads 1, by 
— $,, notwithstanding that ¢, has still a positive value. 

Under any normal working conditions v, N,° is large, ve, 
depends on v, .V,? and the speed; obviously, then, very high 
power factors may in this motor be reached at fairly low speeds 
and when N, and therefore e, are still large. The number of 
rotor turns in which the compensating E.M.F. is generated 
is constant, so that unity power factor can only be reached for 
one particular speed, which will be the higher the greater is 
the transformation ratio between z, and 2.. But this trans- 
formation ratio can be varied by varying the number of turns 
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of z, or by interposing a variable ratio transformer between 
z, and b b, in which case unity power factor will be reached 
at a speed varying with the variation of the transformation 
ratio. As soon as such a series transformer is used the motor 
is designated as fully compensated, for then its power factor 
Is under control. | 

That small E.M.F. (е) which, in the ense of the shunt 
motor shown in Fig. 1, rendered such valuable service by partly 
compensating the machine, sinks into comparative insignificance 
in the case of series induction motors. The secondary leakage 
field Му, to which em is primarily due, is cophasal with i, 
or OD in Fig. 15, the E.M.F. generated by its agenev is of 
opposite phase to 1,, and therefore nearly in phase with P, cm 
adds a tritle to the terminal voltage of the motor when ¢,=0. 
When , is positive, them one component of e, increases the 
reactance of the rotor along b b; when ф, is negative, then one 
component of c, diminishes that reactance. This E.M.F. is 
not of vital importance comparatively, and has therefore been 
omitted in Fig. 22. 

After this necessary digression we can return to our equations 
(15) ог (16), and say that since $, can never become zero, or $,, 
ever equal 90°, then D, can never become zero or negative 
(although it can and does get very small), for 5,, corresponds to 
« BOK in Fig. 3, and it has been shown that the torque in 
question must be positive as long as <{ /0K- 909. The total 
torque of the motor shown in Fig. 21 is at starting or in normal 
operation-— 

Dos Dee Dee De озу « ez ЕЙ 
since D, may safely be disregarded we may write with suff- 
cient approximation— 


D, D+ Р, 
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Comparing D, with D, we get— 
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which means that not only is the ‘‘series torque" D, in the 
partly or fully compensated series induction motor (Fig. 21) 
greater than the corresponding torque of the series induction 
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motor (Fig. 15), but that the former yields in addition a "shunt 
torque," which, although great at starting, decreases very much 
as the motor speeds up, but never becomes zero, and is under 
normal working conditions still of such a magnitude as to make 
it necessary to take it into consideration. 

It will be clear without further explanation that the weight 
efficiency of Fig. 21 is also much superior to that of Fig. 20. At 
starting this may mean an advantage of as much as 30 per cent., 
whereas this percentage drops to perhaps 5-10 under normal 
load conditions. When Fig. 21 is operated with the help of a 
series transformer independent of the motor the torque D, wili, 
for a given power factor, be as a rule greater than in cases 
where such a transformer is not used. 

As soon as the line voltage exceeds that relatively small ter- 
minal pressure, which may not be exceeded in the case of Fiz. 
20, then the latter requires a reducing transformer capable of 
dealing with the whole energy required by the motor, thus 
placing Fig. 20 at a certain disadvantage, which, however. is 
not so serious as appears at first sight. From the point of view 
of traction it is principally the weight ећсіепсу of the motor 
itself which matters, for the space in which a traction motor 
must fit is so extremely limited that it is often айси to 
squeeze into that space a sutticiently large continuous-current 
motor. If a reducing transformer independent of the motor 
is required, then the space difficulty does not enter into the 
problem, and there only remains the consideration of the greater 
dead weight to be carried. Since the maximum output of such 
a transformer is only required for extremely short periods, and 
is greatly in excess of the normal, it can be made very light. 

The critical voltage for the conduction motor of Fig. 20 is 
somewhere about 350 volts. It has been said that the series 
induction motor can be wound for 5,000 volts, but it is a 
question whether it is advisable to go to that high figure for 
traction purposes. When the induction motor is wound for this 
pressure then its weight efficiency decreases very much indeed, 
and its reliability also decreases greatly; the author feels in- 
clined to fix the limit for this case at 1,000 volts or thereabouts, 
particularly as regulation along the armature axis 15 also nees- 
sary in the case of the series induction motor in order to taxe 
full advantage of all its qualities. This regulation can be car- 
ried out either on the primary or the secondary winding disposed 
in the armature axis, and may, amongst other things, be made 
use of to increase 7), at starting. 

Fig. 21 1s one example of a single-phase motor with two effec- 
tive armature and two effective field axes per pole pair. At 
starting both sets of axes are very effective: in normal operation 
one set is very much less effective than the other. The material 
in this machine is therefore better utilised than in any of the 
preceding motors, and particularly is this the case at starting. 
Since D, is only a more or less transitory torque. it was not 
thought necessary to take it into account when fixing upon the 
proper name by which this machine ought to be known. 


(To be concluded.) 


Suction Gas Locomotive with Electrical Transmission.— An 
article in Die Gasmotorentechnik, which is abstracted in Eek- 
trotechutk und Maschinenbau (Vienna), describes a locomotive 
in which the motive power is derived trom a gas engine ted bv 
a suction gas plant carried on the locomotive itself and electrical 
transmission to the road wheels is used. The gas plant is placed 
in the fore part of the vehicle, with the auxiliary boiler behind 
it. Close to the gas generator are also mounted the electricaily- 
driven water pumps and the air-compressor tor the brakes. The 
scrubbers and other parts of gas-producing equipment, together 
with the coal bunks, water tanks, &c., are arranged partiy 
under the frame and partly in the driver's cab. In the centre ої 
the locomotive is the electrical generating set. which consists 
of а four-cylinder vertical gas engine driving a multipolar 
dynamo. A small switchboard is provided, as well as the con- 
troller, and the current is taken to two traction motors geared 
to two of the four axles. A small battery of accumulators is 
provided in the rear part of the vehicle. The locomotive carries 
sufticient fuel for running for about 10 hours or covering about 
5СО miles and weight, ready for the road. about 40 tons. A 
period of about half an hour is required for heating up pre- 
paratory to starting. The output of the generating set is given 
as 50 to 60 kw., and the motors have each a continuous rating 
of 50 b.h.p. and 50 per cent. overload capacity. The accumula- 
tor battery has a capacity of 110 ampere hours at the one-hour 
rate. ‘The cost of the complete locomotive is given as £2,500. 
A similar equipment can be applied to a railway moter coun 
for 60 passengers, which 15 said to cost complete £25.25). 1n tte 
article estiinated. running costs for a car propelled by this 
system are given, taking the case of a branch line, 155 miles ir 
length, carrying 100 passengers per hour, for a 16 hours vark- 
ing day, for 500 days per annum. The cost per car-mile, includ- 
img all capital costs, but not including water supply, is given 
as 2°05d.. and this is compared with 2:68d. for a steam car. 35441. 
for an electric car driven by accumulators. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N the British Patent, 24,985 Meu S. O. Cowper-Coles 
е te a process and plant especially adapted to the pro- 
duction of pure copper from crude material, or from copper 
ores. The plant may also be employed for the electrodeposition 
of other metals, such as iron or zinc. The usual method em- 
ployed for the electrodeposition of metals is to suspend a series 
of anodes and cathodes in the electrolyte. In the present in- 
vention there are three electrodes, one anode being placed 
between two cathodes. The mandrel forming the central 
cathode is suspended in a cylindrical vat, and is rotated at a 
high speed. Hound the mandrel is an anode of the crude 
metal which it is required to deposit. Around this and con- 
centric with it is the second cathode. The spaces containing 
the electrolyte on either side of the anode may be connected 
together when a common electrolyte is used, or may be 
separated from one another. On passing a current through the 
cell the anode is dissolved and the metal from it deposited 
upon both cathodes. Upon the rotating cathode the metal is 
deposited in a highly-polished condition in the form of a tube, 
which, of course, may be cut and rolled into sheets or drawn 
into wire. The end is also deposited upon the outer cathode 
in a comparatively smooth condition. 

Figs. 1 and 2 show the plant in section and in ground plan. 
A is the vat which holds the electrolyte, and b is a cylindrical 
mandrel or cathode which is mounted upon the upright shaft c 
held in the bearings 4, d, and e, and is so arranged that it 
may be rotated at a high speed by means of the pulley F. 
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y is the anode of the crude metal, which is cylindrical in shape 
and is arranged round the cathode b. D is the second cathode, 
which is concentric with the anode g, around which it is 
arranged. ‘The anode g is made in the form of a vertical seg- 
mented cylinder, so that the spaces 7 and J (Fig. 2) between 
the anode and the inner and outer cathodes are in communica- 
tion. If desired, however, the spaces Z and J may be kept 
separate by joining the anode segments together at their edges 
by metal strips. 

Mr. Cowper-Coles also describes another very ingenious in- 
vention in the Brifish Patent, 24,986 (1906). In this case the 
form of plant is very similar to that just described, and con- 
sists of three electrodes. The anode of crude metal, however, 
is the outside electrode. The central electrode is not elec- 
trically connected with the source of current, and therefore 
acts as a dipolar electrode. That is, the surface opposite the 
anode is negative and that opposed and surrounding the cathode 
is positive. This electrode is made of thin pure copper. On 
passing the current the anode is deposited upon the pure central 
copper, which in turn is deposited upon the rotating cathode. 
As soon as the first thickness of pure copper has been trans- 
ferred to the central mandril any further Чаро will be pro- 


duced from the copper which has been already deposited from ` 


the anode. It is claimed that by this means a two-fold deposi- 
tion is caused to take place, and that consequently specially 
aee copper is obtained as a final product. The two electro- 
ytes, that in direct connection with the anode and that be- 
tween the dipolar electrode and the rotating cathode, are kept 
separate. The first requires to be frequently renewed to get 
rid of impurities. The second is a pure solution to commence 
with and remains practically pure for a long time. No details 
as to current and pressure are given in' the patent. The ques- 
tion to be considered is whether the higher E.M.F. required, 
and consequently a larger number of watts per unit deposited, 
will be compensated for by the greater purity of the final pro- 
duct. We are inclined to think not. The process, however, is 
exteremely: ingenious. 

At the meeting of the Faraday Society, held on the 17th, a 
Paper entitled “ A physico-chemical study of the complex 


copper-glycocoll sulphates,” was contributed by J. T. Barker, 
B.sc. The Paper, which was of a very theoretical character, 
dealt with the action of glycocoll in lowering the concentration 
of cupri-ions as shown by solutions of cupri-sulphate in presence 
of glycocoll not being precipitated by alkali hydroxides, although 
potassium ferrocyanide and ammonium hydrosulphide cause 
precipitation. Electrometric and freezing point measurements 
were carried out. The conclusions arrived at are that at first 
the hydrolytic equilibrium is disturbed by the formation of 
undissociated copper glycocoll. Further additions form complex 
glycocoll copper sulphates. 

The second part of the evening was taken up with a lecture 
by Dr. F. M. Perkin upon “ he centenary of the discovery 
of the alkali metals by Davy: the industrial developments of 
the discovery." As we have recently published an article upon 
the discovery of the alkali metals by Davy (ELECTRICAL 
ENGINEEERING, November 21st, p. 819), it is not necessary for 
us to abstract the lecture here, at any rate the portion which 
directly deals with Davy's work. Dr. Perkin, however, drew 
attention to the enormous progress which has of recent years 
been made in the electrolytic production of the alkali metals 
from caustic alkali and of the alkaline hydroxides and car- 
bonates from sodium and potassium chlorides. Whereas before 
1890 practically no sodium was manufactured by electrolytic 
means, at the present it is doubtful whether any of it is manu- 
factured by purely chemical methods. 

The Consul-General of Barcelona has sent an interesting report, 
which was made to the Spanish Central School of Industrial 
Engineers, and which is quoted in the American Consular and 
Trade Reports, in reference to the production of aluminium. 
Reference is made to the Minet system (French), Hall's system 
(American), and Héroult's system (Germany). We have not been 
accustomed to consider the Héroult system as a Greman one. 
even 1f it is employed in Germany; it would certainly be more 
correct to call it French. As for Minet's system, it is not 
worked. The Hall and Héroult systems are practically identical, 
and these are the only processes which are of industrial import- 
ance. 

According to the report, iron has a greater resistance than 
aluminium with regard to volume, but is inferior as regards 
weight. On the other hand, an alloy of copper and aluminium 
has a greater resistance than steel. We do not quite understand 
the term resistance, unless it refers to tensile strength. With 
the exception of iron and zinc, aluminium is the cheapest of 
all metals as regards weight. Owing to the increased price of 
metals in general, the industrial applications of aluminium have 
caused an increased demand for this metal, and it is now being 
manufactured at a good profit, because the demand is greater 
than the supply. Compared, however, with the enormous quan- 
tities of aluminium compounds distributed throughout the earth, 
the amount of aluminium manufactured is comparatively small. 
This is due to certain difficulties in using the metal, and to the 
fact that many of the alumina deposits, such as clay, are very 
much contaminated with impurities, such as iron oxide and silica. 
The process of eliminating these, which is necessary if pure 
aluminium is to be manufactured, is tedious and expensive. 

In Valencia and Andalusia there are said to be large deposits 
containing alumina. It is considered that there exists in Spain 
all the necessary elements for producing aluminium on an indus: 
trial scale, and the hope is expressed that capital mav be round 
for the purpose of establishing a factory. 

The Zeitschrift fiir Elektrochemie of December 6th has an 
article by Dr. A. Lob entitled, ** A Cause of the so-called Alter- 
nating-current Раѕѕіуќу. He shows that the character of the 
metal surface has a good deal to do with the amount of pas- 
sivity produced. He considers, therefore, that passivity is due 
not to an oxide film on the surface of the metal, but to super- 
tension. Thus when acted upon by an alternating current of 
8.000 periods per minute, crystalline zine dissolves to 82 per cent., 
polished zinc to 41 per cent., and amalgamated zinc 10 per cent. 
In all cases where an alternating current produces passivity, it 
is greatest when the least hydrogen is evolved. 

There is also another interesting article in the same number 
of the Zeitschrift upon ‘ Electrolytic Oxidation and Reduction 
upon Inorganic Products." It gives the different methods of 
sterelising water with ozone and by electrolysis. Whereas 
ozone is an extremely powerful bacteriaside, bacteria are very 
little acted upon when the water is simply electrolysed. A 
description is also given of Le Blanc's method for oxidising 
chromic oxide solutions electrolytically, without the use of a 
diaphragm, German Patent 182,287. This is arranged by having 
a partition which does not quite reach to the bottom of the elec- 
trolvsing vat. The fresh solution is run into the cathode com- 
partment, and flows out from the anode chamber after it has 
been oxidised. The oxidation shows a current yield of from 
80 to 90 per cent. This partial partition arrangement is used 
by Rambaldini, German Patent 183,853, to separate the anode 
and cathode in case of metal deposition. It can also be em- 
ployed for the electrolysis of water and separation of the gases, 
R. Schaar, German Patent 181,656. 
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Physical Society, Exhibition of Apparatus.—The third 
annual exhibition of electrical, optical, and other physical 
apparatus was held on Friday evening last, at the Royal Col- 
lege of Science. A list of the firms exhibiting electrical ap- 
paratus appeared in. ELECTRICAL ENGINEERING ot December 5th, 
page 906. The following notes will deal only with the more 
striking novelties exhibited, and are not intended to. constitute 
au account of the exhibition. Mr. R. W. Paul showed, among 
many other things, the commercial forms of several instruments 
invented and designed by Mr. A. Campbell. For example, there 
was a moving-coil vibration galvanometer of very short periodic 
time, for use in alternating-current measurements. Measure- 
ments are made by observing the amplitude of the vibrations, 
or in the case of null method measurements, by adjusting till 
the amplitude of vibration is zero. The frequency of the 
moving system can be varied without. removing the cover of 
the instrument. There was also a Campbell variable. standard 
of mutual inductance, of the kind described. in ELECIRICAL 
ENGINEERING, August 29th, page 344. The Duddell-Mather 
standard wattmeter and gauze resistances are noteworthy. The 
wattmeters are specially designed for low-power factor circuits, 
and the three standard sizes cover all ranges from 1-100 watt 
to 200 kilowatts. The gauze resistances are of silk-covered an- 
nealed manganin, woven with sik threads into a fabric or 
ribbon about 7, inches wide. Stock sizes of this material are 
1,000 to 5.000 ohms per foot. By its use the errors due to the 
capacity effects in ordinary high resistance coils, when used with 
alternating currents, are eliminated. 

Messrs. Nalder Bros. & Co. showed a new form of Post Othce 
bridge. In this new form the units, tens, hundreds and 
thousands of the third arm of the bridge are arranged in four 
separate parallel bars, instead of in a bent line. ‘thus the re- 
sistance unplugged can be read off at a glance, and, with a little 
practice, without the usual trouble of deciphering the figures 
printed near the plugs. There is an extra pair of ratios, which 
increases the range ten-foid each way. The box is a little 
broader and longer than the customary form, but the depth 
is reduced by the use of a new form of coil, so that the 
cubicle contents and the weight remain practically ав before. 
This firm was also showing Mansbridyge's variable standard of 
self-induction; which, put brietly, consists of four compound 
wound D-shaped coils, two of which are embedded in a fixed 
ebonite disc, and two in another parallel concentric ebonite 
disc, which rotates over the lower disc. The compounding of 
the coils enables a much greater range of inductance to be ob- 
tained in one instrument (07 to 105 millihenry), and the special 
shaping of the coils makes the cireular scale carried by the 
upper disc practically uniform. 

The Cambridge Scientific Instrument Co. showed ап 
elaborate Callendar-Grittiths Bridge. АП the coils, which 
are of marganin wound non-inductively on large brass tube, 
and the bridge and valvanometer wires, with their contact- 
maker, are immersed in oil kept circulating by an etlicient 
form of turbine stirrer. The slider carrying. the vernier 
and contact-maker is fitted with geometrical. bearings, and 
the traversing motion is such that the contact-maker is 
automatically lifted from both wires betore the carriage can 
move. Slow motion of the contact-maker’s carriage is effected 
by a cam rotated by a lever. Mercury contacts are fitted in- 
stead of plugs. Duddell’s pivoted form of thermogalvanometer 
was shown measuring the telephonic currents on the line side of 
an ordinary microphone transmitter and transformer. The in- 
strument is the same in principle as the thermogalvanometer 
with a suspended system; that is. the current to be measured 
produces heat in a short piece of high resistance wire, and this 
warms one thermojunction of a rigid thermoelectric circuit sus- 
pended in a strong magnetic. field. The pivoted instrument 
shown gave a full-scale deflection for ten milliamperes. 

Mr. L. Miller exhibited resistances, transformers, and induc- 
tion coils, with secondaries built up of elements consisting of fine 
wire wound in single-wire vertical sections from centre to out- 
side and back again to centre, without any joint. An induc- 
tion coil was shown working with a Beclere coal-gas mercury 
break. This is a revolving iet pattern of mercury break with 
a coal-gas atmosphere replacing the usual oil or alcohol. On 
this coil a mica disc. valve was applied to produce а unidirec- 
tional secondary current. This valve consists ot a plate of 
mica with two holes in it. rotating in synchronism with the 
break, between the terminals of the secondary winding. It is 
arranged so as to offer a resistance equivalent. to about four 
inches of air to the "make" induced current, but to leave only 
a quarter inch of air for the “break” induced current to cross. 

The numerous other exhibits by some ten or a dozen firms 
were for the most part refinements on or improvements in the 
well-known forms of their respective instruments, 

We have heard of several complaints as to the dithculty of 
finding the rooms in which the exhibition was held. as the 
Change of place since last. year's exhibition was not sufficiently 


indicated on the notices. We know of a number of members 
who went to the old quarters, and one well-known zentieman 
reports that he roamed about for hours in a cab. A corre- 
spondent suggests that following the precedent of a letter 
addressed to some one “Somerset House, opposite Shorts, 
London," the notices might have indicated that the building 
in question was opposite the Imperial Institute. 

On Wednesday, December llth, sir William. Ramsay gave 
a lecture before the Society of Arts on Radioactive phenomenon. 
Beginning with the discovery, by Prof. Becquerel, that certain 
salts of uranium affect a photographic plate in the dark, пе 
traced, in outline, the growth of our present knowledge of 
radioactivity, ending with an account of his own recent ex- 
periments on the eftect of the emanation from radium bromide 
upon a solution of copper sulphate. — Under the action of the 
emanation, hydrogen, oxygen, and argon are liberated, and 
lithium, and probably sodium, appears in the solution. The 
experiments were conducted in glass vessels, and the presence 
of sodium may be due to this fact; they are therefore be:ng 


repeated in vessels made of silica. 


Continental 


Elementary Unit of Energy.—Inthe Physikalische Zeitsckritft 
tor December Ist, J. Stark proposes a system of what he calis 
* atomistic " units for length, mass, and time, which are not 
based upon arbitrary units like the cm., gr., and sec., designed 
to specially facilitate human measurements, but upon the 
smallest quantities actually found in nature. Beginning with 
energy, he defines as the elementary unit that quantity ct 
energy which is inherent in the stationary electron. This may 
be calculated from electrostatic principles by determining the 
energy necessary to build up a negatively charged body of the 
charge and diameter of the electron, or by using Planck’s for- 
mula, which identifies the mass of a body with its internal 
energy, divided by the square of the velocity of light. In 
both cases we get a number approximating to half a milhenth 
of an energy, or about 508x10-' erg. This quantity, the 
"elementary unit of energy," is the smallest amount of energy 
found in nature in association with an electrified particle. The 
principle of relativity worked out by Planck enables us to 
determine the internal energy of an atom. We obtain it bx 
multiplying the mass by the square of the velocity of licht. 
The mass of an atom is ax 12x 10—?* gr., where а is the atomic 
weight. Hence its internal energy is axl08x10-° erz. 
which comes to 0258 erg in the case of  uranium--an 
enormous amount and quite sufficient. to account for the 
phenomena of radioactivity. The author makes a daring aupli- 
cation of Planck's ‘‘ elementary law of radiation," є= h.n, where 
€ is the minimum quantity of radiant energy. » the frequency 
of an atomic resonator, and A, a universal constant of radia- 
tion. expressible in ergs per second, and numerically equal 
to 655x10-7. He determines the frequeney of емиси ot ih: 
minimum quantity of radiant energy, and finds it to be 
776x10'? periods per second. The reciprocal of this is what 
the author adopts as his atomistic unit of time, viz. 
1:28 x 10-7° sec., or about two ''infra-minutes." The elementiry 
velocity being naturally that of light (5x 10'° ст. per sec.), the 
elementary length becomes 5:84 x 15-7". em.. a rether aman 
atomic quantity. The author bases a new model of a positive 
atom upon a rotation of electrons, each of which pessesses an 
internal rotational energy of its own, but fails to account for 
its stability. 

Measurement of Inductance.- G. Lignana bases a new methed 
of measuring inductance upon the principle of having two 
parallel circuits, one containing the inductance to be measured 
together with a variable resistance R, while the other contains 
a known capacity C and another variable resistance К‘. E: ju 
librinm is established when L=CRR', whatever may be the 
frequency of the original sine current. The details of the 
method are given in No. 15 of the Affi of the Turin Academy. 
To observe the point of quadrature of the two currents. the 
author used an electrodynamometer with its fixed coil in cir- 
cuit with the unknown inductance, and its movable coil in 
series with the cendenser, and reduced the deflection of the in- 
strument to zero. Since the introduction of the dynanemeter 
coils affects the i1nductance in circuit, matters are so arranged 
that the action of the unknown coil upon the electrodvnamo- 
meter is nil. and the measurement becomes a differential one. 
Compared with the usual method by ammeter and voltmeter. 
the new method presents the advantage of great sensitiveness, 
combined with independence, of the form of the alterrate cur. 
rent used. 

Absorption of Roentgen P'ays.—TIwo wears ago, W. Wien 
caused some sensation by announcing that the absorption of 
Roentgen rays led to the evolution of different amounts ot heat 
in different metals. The conclusion was obvious that seme «of 
the heat so evolved must be due to the internal energy of the 
metals themselves, and most likely to the disintegration of their 
atoms in the form of radioactivity. Bumstead  subsequentiv 
claimed to confirm this difference in the case ot zine and lead. 
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He found that lead evolves about twice as much energy as 
zinc, as might have been expected considering its high atomic 
weight. The importance of this subject led f£. Angerer to go 
over it again in all its bearings, but his results, as cominuni- 
cated to No. 12 of the Annalen der Physik, are distinctly 
negative. He used thermocouples instead of radiometers. 
He tound, as a consequence of many variations of the experi- 
ment, that the lead is heated у more than the zinc, but 
that, atter deducting effects due to difference of specific. heat 
and other factors, the difference is less than 1 per cent. This 
apparently disposes of the hope of accelerating the conversion 
of lead into gold by radioactive transmutation. 


The Association of Engineers in Charge.—A party of members 
of the Association of Engineers-in-Charge paid a visit to the 
Witton works of the General Electric Co., near Birmingham. 
The party, which travelled from London in special saloons, 
were received by Mr. E. Wilson, and were first conducted round 
the engineering works, where a quantity of work was seen in 
progress, including some of the machinery for the equipment of 
the new sub-stutions of the L.C.C. tramways. After tea, the 
tour of the carbon works, which is of special interest as being 
the only factory of its kind in England, was made. Ја all some 
eighteen members of the association were present. 


Lagos and Forcados Cable Communication.—' The Manchester 
Chamber of Commerce, South Africa Sectional Committee, are 
considering the representation to the Government for improved 
cable communication between Lagos and Forcados, which, it is 
suggested, could be made by the institution of wireless tele- 
graphy. The London Chamber of Commerce have written to 
the Colonial Оћсе supporting the proposition, and it was pro- 
posed to the High Commissioner of Southern Nigeria, that 
wireless telegraphy would be most suitable to the district. ne 
following is his reply :—‘‘In reply to your letter addressed to 
the High Commissioner of Southern Nigeria, I am directed by 
the Governor to inform you that the expediency of establishing 
a wireless telegraphic system between certain points on the 
ccast has been duly considered and decided in the negative, 
owing to the uncertainty of that method of transmission in the 
ERE of Southern Nigeria, which is frequently very much 
disturbed by electric currents. The frequent and long delays 
in the transmission of telegraphic messages between Lagos and 
Warri by the new land line is very regrettable, but. the utmost 
is being done to lessen the occurrence. and duration of such 
delays in future. His Excellency trusts your committee will 
understand that the task of establishing trustworthy communi- 
cation through 300 miles of dense African forest is no light task, 
and that for the first vear or two interruptions must be expected 
to occur." Early in 1907 the committee also sent to the Colonial 
Ottice estimates for the erection of a wireless telegraphic station 
in West Africa. On July 4th, 1907, the Colonial Office wrote say- 
ing that Н.М. Government will not lose sight of the possibility 
that wireless telegraphy may be found useful in West Africa. 

New American Petrol-electric Svstems.—4Accounts are given in 
The Car of two new applications of electrical methods to the 
transmission gear of vehicles driven by petrol engines. One of 
these 15 the new Columbia ‘‘ petrol-electric" system, as applied 
to large touring cars. 


This is an example of a system without 
batteries, in. which the electrical apparatus takes the place of 
the ordinary clutch and gear-box, and has some resemblance to 
the Germain system proposed some years ago. The generator has 
a revolving field mounted on the engine shaft, and forming the 
fly wheel, while the armature is connected to the driving-shaft. 
The second machine or motor has its field frame fixed, and its 
armature mounted upon the driving shaft. On the highest speed 
the generator armature is short-circuited, and thus follows, with 
a certain slip, the rotating field of the generator after the 
manner of an induction motor, except that the rotating field is 
produced mechanically. The effect is thus that of a "direct 
drive" with a very perfect electromagnetic clutch. Оп the lower 
speeds the current from the generator, which then has a much 
greater relative speed between its armature and field, is taken 
to the motor, which adds its torque to the driving-shaft. 
Different arrangements of connections give five forward speeds, 
but full details of the controller are not given in the article 
referred to. А reverse and braking positions of the controller 
are also given. Тһе other system described is for heavy trac- 
tion on a principle similar to the Renard Road Train, except 
that the transmission to the component vehicles is electrical 
instead of mechanical. The power plant, which consists of a 
40 h.p. petrol engine, driving a dynamo by a chain, is carried 
on the forward vehicle, and each trailer is provided with its 
own motors. The train illustrated is composed of six-wheeled 
vehicles with iron tyres, including the tractor. The total load 
Qarried is 20 tons, of which three or four тау be on the 
tractor itself. The weight of the tractor is not given, but 
each trailer is said to weigh, light, 7,0C0 Ib. The speed on the 
level is six miles per hour. The steering arrangements аге 
somewhat similar to those of the Renard train, and of course 
the control of all the motors is effected from the tractor. The 
train, which was constructed by the Alden Sampson Manufae- 
turing Co., was exhibited at the recent Maddison Square 
Garden automobile exhibition at New York. 


CATALOGUES AND PAMPHLETS RECEIVED 


LUBRICATING OILS.—A card from the Reliance Lubricat- 
ing Oil Co. gives particulars of special lubricating oils for gas 
engines, steam engines, electric motors, and other purposes, as 
well as colza oils for burning, and other preparations. 


MOTOR STARTERS.-—A leaflet from Messrs. Geipel & 
Lange gives particulars of standard types of Ward Leonard 
motor starters, of a ''fool proof" type, with overload 
attachment for opening the circuit if in starting the resistance 
i8 cut out too rapidly, as well as it the current becomes exces- 
sive during running, and also a no-voltage release, the coil of 
which is independent of the shunt field. These are listed up 
to about 50 b.h.p., in open and enclosed forms, and cau be 
fitted with Statters patent time-limit attachment at a slight 
extra cost. 


DYNAMOS, MOTORS, ARC LAMPS, &c.—We have received 
a collection of leaflets trom Messrs. Robert H. King & Co., 
dealing with a variety of electrical goods for which the fiin 
hold agencies, including direct-coupled steam dynamos up to 
10 kw., continuous-current motors of à well-known manufacturer 
in the north of England, ranging up to about 50 b.h.p., electric 
fans, are lamps, resistances, and Laurie & Inglefield's patent 
"travelling" and “stretching " fittings. Among the firms for 
which Messrs. R. A. King hold agencies we may mention the fol- 
lowing: Messrs. Millen & Sommerville, of Tradeston Ironworks, 
Glasgow, constructional engineers, manufacturers of steel roofing, 
girder work, forgings, &c. The Comet oil tlare lamps for con- 
tractors, made by the above firm. Messrs. Smithson, Sharpe & 
Co., of Hulme, Manchester, makers of arc lamps, carbons, and 
resistances. Messrs. Laurie & Co., West End, Falkirk, makers 
ot Laurie & Invlefield’s patent system of travelling electric 
lights and stretching pendants. The firm also make a speciality 
of disposing of second-hand machinery. 


ELECTRIC SIGNS.—The Edison & Swan United Electric 
Light Co., Ltd., have sent us a description of a new type of 
electric stign which they are placing on the market. The sign is 
made with fully rounded glass letters, mounted so as to be inter. 
changeable if required. These letters resemble snow in colour, 
and are made with bevelled edges. A single 5-candle-power lamp 
is suliicient to illuminate the whole of an eight-inch letter. ‘The 
sign 15 sold under the name of " Luxol," and the letters can be 
obtained in ranges of size varying from four up to sixteen inches 
in height. When fixed, the lamp and holder are completely 
covered by the letter, so that there is no light and shadow effect, 
whilst the entire depth of the letter and sign-box need not exceed 
five inches. Dy reason ot the rounded surface of the letters, the 
siyn can be seen and read with ease at an angle that would 
render the ordinary type of sign invisible. 

STEAM PUMPS.---The Oddesse patent duplex steam pump, 
which, although an English invention, was introduced in Ger- 
many about tour years ago, with the result that we now find 
Oddesse pumps used all over Germany and the Continent. There 
are four distinct classes of Oddesse pumps, all of which have 
special advantages. In No. 1 size, or small pump, the valve 
gear is extremely simple and durable, and consists of only two 
slide valves ot cast-iron. There are only four loose parts 
internally. No. 2. or medium-sized pump, in which the 
motion of each piston drives cut off valves, which act on the 
back of the main valves. No. 3 type is a compound pump, in 
which the steam, having exerted its force on the small piston, 
expands on the return stroke on the larger piston. ‘here are 
only two slide valves, which are fitted with adjustable expan- 
sion valves to the high-pressure cylinder. None of the work- 
ing parts of the valve gear, with the exception of the heads 
of the balanced piston expansion valves, come in contact with 
high pressure steam, and there are no stufling boxes exposed 
to its action. No. 4 pump is a compound compensator pump, 
for such installations as waterworks and mines. This pump is 
fitted with the Oddie compensator, which gives as high an 
economy as possible. 


Birmingham Local Section of the Institution of Electrical 
Engineers.—-At the last meeting of the Birmingham Local Sec- 
tion, the Chairman, Prof. Kapp, announced a somewhat new 
departure in connection with the work of the Local Section. It 
had been pointed out that many members living in neighbour- 
ing towns found it very inconvenient to attend meetings owing 
to the difficulty of returning the same nicht, and that the 
attendance at meetings suffered on this account. Several mem- 
bers living in Birmingham had kindly offered to accommodate 
zentlemen living out of town by putting them up for the night. 
The committee now appealed to the members in the hope that 
others would come forward with the same offer. It was pro- 
posed that each member who volunteered in this way should 
hand to the secretary a list of names of gentlemen whom he 
would like to see, and who might, of course, be personal friends 
of his own. The visits could be arranged through the secretary 
prior to each meeting. It was hoped that members would 
enter into the spirit of this proposal which would increase the 
чүпне at meetings and add to the usefulness of the Local 
Section. 


996 ELECTRICAL ENGINEERING 


Dec. 19, 1907. 


“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 45 compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Dec. 12th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


27,726, J. Brockie, relates to are lamps of the converging 
carbon type having a device for guiding the positive and nega- 
tive carbon holders by means of two mutually incliied, longi- 
tudinally slotted bars, the carbon holders are disposed outside 
the plates and guided by pins in the slot. Orne ot the plates 
is pivoted to turn about the axis of the corresponding guide- 
pullev which carries the supporting cord, so that the carbons 
can be brought together or separated by the regulating mechan- 
ism of the lamp. Ventilation for the lamp globe is provided 
by the globe ring being made with a deep neck having two 
or more internally projecting studs which engage over an annular 
ledge on the bottom plate of the lamp, leaving an annular 
space between the globe ring and the casing. Two clanns, four 
figures. ' 


1907 Patents 


6,967, Ввїтїзн Тномѕох-Нооѕтох Co., Lip. (General Elec- 
tric Company). This invention relates to an improved motor 
controlling rheostat, in which the starting and speed control is 
accomplished in an efticient way. The field and armature re- 
sistance contacts are arranged in concentric rows on the 
same arc and separate arms are provided for varying the 
resistance in circuit with the armature and field respectively, 
the armature resistance controlling arm being operated by the 
field resistance controlling arm, and arranged to short-circuit 
the field resistance during the control of the armature resist- 
ance. Atthe limit of the movement of the armature controlling 
arm, the field. short-circuit is opened by the arm, and the field 
resistance controling arm is used to vary the field resistance 
by a movement independent of the armature resistance con- 
trolling arm. Three claims, two figures. 


15,140, J. SanviKa. This relates to an improved method 
for controlling motors and shafts for electric railways and 
power plants, in which the motor supplied by the working 
current, t.e., the principal motor, actuates the driven shaft 
and also a dynamo which supplies current to a second motor, 
also actuating the driven shatt. The principal motor is formed 
in two parts, both of which are movable; the motor may be 
of either the direct or alternating type. In this adaptation no 
principal current resistances are needed to regulate the number 
of revolutions of the driven shatt, and a high degree of eft- 
ciency is obtained at all speeds of the driven shaft, since the 
principal motor runs at hich speed. Where the system ìs applied 
on railways, energy can be recovered on down grades. Two 
claims, one figure. 


14,440, ALLGEMEINE EveKiricirrats Ges. This is a method of 
control for motors having their armatures permanently con- 
nected in series with a generator which consists in bringing 
the motors to rest by connecting the armature terminals of 
the generator with a field winding of the generator. in such a 
way that the magnetic flux due to the residual voltage opposes 
the remanent magnetism. ‘The field winding of the generator 
is so connected with its armature ternunals for the purpose of 
bringing the motor to rest that no self.excitation takes place. 


18.922, Tur WkstiNGHOUsE  MEraALLIC. FitAMENT Co. The 
object of this invention is to provide a process which makes 
it possible to produce tungsten dioxide easily, and in a reliable 
manner. This process consists in mixing tungsten trioxide 
with a reducing agent of an aliphatic hydroxyl compound. such 
as glycerine, &c., or any equisalent organic substance. The 
mixture should be 10 parts by weight of tungstic acid, 2 parts 
of the glycerine, &c. The mixture should be as intimate as 
possible, which can be effected by adding to the glycerine, &c., 
water or a similar fluid which will dissolve the reducing 
medium and distribute the same evenly throuch the tungstic 
acid mass. The mass is then carefully dried so that the 
solvent only evaporates. The mixture thus obtained is heated 
to a bright red heat in an air-tight vessel, and allowed to flow 
for a considerable time, according to the amount of material 
used, and the temperature. The finished product will be 
tungsten dioxide. Three claims. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and will 
be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. Ihe 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in cur 


next issue. 
1906 Patents 

25,286, Jones. Electric arc lamps. 

23,889, LettNer. Means for the regulation of the speed and 
power of electric shocks. 

26,819, Warne. Conduits for laying electric cables. 

26.966, Hawir10N, & FERRANTI, Ltd. Coin-freed prepayment 
mechanism. 

26,9564, rlAMILION, & FERRANTI, Ltd. 
mechanism. 

27,006, Moscickr. Apparatus for producing oxides of nitrogen 
by electric process. | 

27,302, Ввітіхн Тномхох-Носѕтох Co. & WoonpnRIDGE. Elec- 
tric distribution systems especially applicable to elec- 
tric railways. 

21,518, ScHAFFLER. 
the like. 


27,530, Sayers. Application of protective devices to electrical 
transforming machinery. 


21,421, REYNOLDS. 
21.556. CHOULER. 
27,569, Gross. Electric are lamps. 


29,680, SikanN. & ToruHam. 
electric lamps. 


Coin-freed prepayment 


Apparatus for electrically firing mines or 


Electrical heating apparatus. 
Electric lamp plug. 


Manufacture of incandescent 


1907 Patents 


1,061, McKenzit & MACKENZIE. 
5.935, GRAHAM. 


5,965, Ives. Device for working electric alarms in use with 
doors, drawers, and the like. 


5,729, Wisk (Anthony). Block signal system for railways. 


5,826, LUNDBERG, LUNDBERG, & LUNDBERG. 
tric lighting, heating, and the like. 


6.919, BraTrriE. & BARNES. Apparatus and means for securinz 
incandescent electric lamp holders and other apparatus 
to the leads or mains. 


8,761, Grocat. Arrangement of the filament of a high voltage 
electric lamp of small energy consumption. 


15,418, 5iEMENs-ScHUCKERT-WERKE GEs. 
tributing systems. 


18,515, Davy. Ash tray for electric arc lamp globes. 


18,855, Siemens Bros. Dynamo Works, Тлр. 
Schuckertwerke Ges.). Motor controllers. 


Telegraph systems. 
Telephone systems. 


Switches for elec- 


Electric current dis- 


(тези єтлїз- 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


18,925, WestincHouse Mera FitnaMENT Lamp Co. 
candescent lamps. 


FRIEDHEIM. New method of manufacturing mouids 
used in the electrolytic manufacture of so-called honey- 
comb radiators and apparatus connected therewith. 
25.669. HausMaxn. Electro-deposition. 


25,774, Ferres & GvILLEAUME-LAHMEYERWERKE AKT. -CTES. 
Means for varying the potential at two points between 
which an electric current passes. 

26.081, Mryertinc. Electric meter for direct current having 


a permanent magnet and an armature oscillatory in 
the field thereof. 


26,084, MEvERLING. Electric meter for continuous current pre- 
vided with a permanent magnet and an armature ar- 
ranged in the field thereof. 


26.251. Monson. 


Electric in- 


20.932, 


Telephone systeins. 
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LOCAL 


BARNES: Tramway Scheme.—A meeting of the Barnes and 
Mortlake Ratepayers’ Association was held at Mortlake on 
Monday night of last week to discuss the new tramway scheme 
for the district. A very few present were in favour of the 
Baines Council constructing and working the tramways, and 
many were opposed to municipal tramways altogether, and 
others did not want tramways at all. ‘The resolution to run 
municipal trams was defeated by a large majority. | 

BOKDEAUX: strike of Gas and Electricity, Worke Em- 
ploycs.—Owing to a general strike of both gas and electric light 
employés, the city is in darkness. All the shops, factories, and 
offices are closed at dusk. | 

CROYDON: Corporation Tramways.—At a meeting of the 
Council on the 16th inst., the recommendation of the Tram- 
ways Committee to run a Sunday service on Christmas Day, 
paying the employees working at the rate of time and a half, 
was adopted. | 

DUNDEE: Electricity Supply.—' There has been some friction 
lately in Dundee between the Electrical Engineer and the Elec- 
trical Contractors' Association, owing to the Electricity Depart- 
ment issuing schedules to the different electrical contractors, 
requiring quotations for the supply of electrical fittings to pros- 
pective consumers. The contractors contend that the Electrical 
Engineer is exceeding his province, and that they ought to make 
their own contracts with consumers direct, and not through the 
Electricity Department. The Electricity Committee have now 
given instructions that the '' Tenders," after being filled in, shall 
be sent direct to the consumer by the contractor. 

EALING AND HAMPTON WICK: Tramway Nutsances.— 
These Councils have decided to call the attention of the Com- 
missioner of Police to the noise occasioned by the tramcars on 
the London United Tramway Co.’s service, and to ask him 
to refuse licences for cars which are worn and defective, or so 
constructed as to cause a nuisance in their running. 

FINCHLEY: Public Inyhting.—Experiments are being made 
with metallic filament lamps for public lighting, by which 
means it 1s hoped that the loss of the last year on this depart- 
ment will be turned to a profit. 

ILFORD: 7'ramway Extenstons.—The Tramways Commit- 
tee of the Urban District Council is in negotiation with 
traction corporations as to the system to be laid in Cranbrook 
Road. The committee have accepted an invitation from the 
G.B. Surface Contact Co. to view the lines which are being 
laid by the L.C.C. in Bow Road. 

LONDON: London County Council.—At its last meeting 
before the recess, the L.C.C. suspended Standing Order No. 1 
(r) in order to permit the commencement of the work of recon- 
structing the Caledonian Road and Seven Sisters Road tram- 
ways for electric traction. 

An application of Hampstead Borough Council to borrow 
£8,155 for electric lighting purposes, as Follows :—Mains, 
£35,518; machinery (transformers), £700; machinery (mechanical 
stokers, &c.), £1,187; and house services, £2,/50, was granted. 

Islington: Caledonian Road Baths.—In February, 1906, 
in consequence of the defective condition of the steam engine 
and insuflicient boiler power at Caledonian Road baths, six 
small electric motors were installed. The cost, including altera- 
tions to shafting, was £255. The working of the motors was 
reported at the last meeting of the Council to be most satis- 
factory. No repairs had Been required during the sixteen 
months they had been installed, and the cost of current had 
averaged only 17s. 10d. per week, whilst the greatly increased 
speed and more uniform running of the hydros was much 
appreciated by users of the public washhouse. The superin- 
tendent estimates that a saving of 33s. 6d. per week has been 
effected by the use of the motors. 

Bermondsey: Electricity Accounts Audits.—The Town Clerk 
has drawn the attention of the Electricity Committee of the 
Borough Council to the fact that the Board of Trade, accord- 
ing to a letter recently sent to the Electric Light Companies, 
contemplates accepting the audit of the companies’ accounts by 
their own auditors, and not as heretofore, conducting an official 
audit of such accounts. The committee is of opinion that 
serious consequences are likely to ensue from such a course, and 
has sent a communication to the Board of Trade, protesting 
against such a proposal and suggesting that, instead of the 
Board of Trade audit of companies’ accounts being abolished, 
the audit should be considerably strengthened. The committee 
point out in their letter that local authorities are empowered to 
purchase the undertakings of companies at the end of 42 years 
from the granting of an order, and that therefore the local 
authorities ought to be in a position to ascertain that the capital 
outlav they may some time have to take over has been properly 
incurred, all charges correctly apportioned, and proper pro- 
vision had been made to replace assets that were becoming worn 
and obsolete. Other Metropolitan Borough Councils are being 
requested by Bermondsey to take similar action. 

Bermondsey: Tramway Electrificatton.--A deputation of the 
Retherhithe Liberal, Radical, and Progressive Association ap- 
peared before the Borough Council to request that the tramways 
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of the district be electrified, and that the London County Coun- 
cil be requested to start the work at once. 

Fulham: L.U.U. Testing Stations.—The application of the . 
London County Council to the Board of Trade as to the scale 
of fees to be paid to inspectors at testing stations forms the 
subject ot a report by the Hiectricity Committee of the Borough 
Council. The Council previously objected to the action of the 
London County Council as to testing stations as being unneces- 
sary and inexpedient. Recently the Islington Borough Council 
received a notice trom the London County Council to provide 
and fit up five testing stations in the borough. This request 
had been considered by the committee of a conterence of 
Borough Councils, and it was decided to again press for an 
interview with the County Council. The Electricity Committee 
remark that the provision of testing stations would entail a con- 
siderable expense for installation and maintenance in addition 
to the tees which would have to be paid to the County Council 
inspectors, whereas tests could quite easily be arranged for 
without the provision of special testing stations. A letter is to 
be sent to the borough representatives on the London County 
Council again impressing on them the importance of delaying 
action on the part of the County Council 1n requiring the con- 
struction of testing stations in the metropolitan electrical areas. 

Fulham: L.C.C. Tramways.—Yhe London County Council re- 
cently obtained powers to construct the new tramway along 
the r'ulham Palace Road from Putney on the conduit system, 
but now wish to substitute the overhead wire, and strong objec- 
tions are being raised to this method by the ratepayers ot the 
district. At a meeting of the Works Committee of the Fulham 
Borough Council, the overhead principle was strongly opposed, 
and a motion was adopted, that unless the London County 
Council agree to the Borough Council's conditions the nego- 
tiations will come to an end. 

Greenwich: South Metropolitan Electricity Station.—The 
Rating Committee of the Borough Council, in a report issued 
on Monday, state that a serious ditliculty has arisen with the 
Greenwich Assessment Committee. ‘The South Metropolitan 
Electric Co. had erected on their land at the riverside a con- 
siderable addition to the generating station, and it was under- 
stood that the building contained valuable machinery, and con- 
siderably increased the rateable value of the company’s 
premises. The Rating Committee instructed their valuer to 
report for the purpose of increasing the assessment, but the 
company elid hım access to their premises. A provisional 
list was then prepared, the rateable value of the company’s 
works being increased by £1,000. The company gave notice of 
objection, one of the grounds being that by the. terms of settle- 
ment arranged between the Assessment Committee (amongst 
others) and the company, upon an appeal to Quarter Sessions in 
respect to the quinquennial valuation of 1905, it was agreed 
that the company's assessment should not be increased in the 
manner now proposed during quinquennium, that is, before 
1910. The Town Clerk had since expressed the view that the 
alleged agreement (to which the Borough Council refused to 
become a party) was invalid so far as it claimed to preclude an 
increase in the assessment. The Assessment Committee, how- 
ever, refused to confirm the proposed increase of assessment, 
considering themselves bound by the agreement. Having regard 
to the fact that this refusal of the Assessment Committee to 
reconsider the assessment of the company's premises would in- 
volve a very heavy loss in rateable value to the borough, the 
Rating Committee had taken counsel’s opinion, and was advised 
by Mr. Courthope Munroe that the proper remedy was to apply 
for а mandamus against the Assessment Committee. This is 
accordingly to be done. ; | 

Hammersmith: Contractors | Offer.—The Electricity Com- 
mittee has received a communication from Messrs. Brown, 
Boveri & Co., Ltd., regarding the recent burning out of an 
armature on the horizontal turbine. The machine has been 
out of guarantee some time. The company propose to supply 
an entirely new winding insulated for pressure up to 16,000 
volts, at the арыл low price of £154. If the Council 
would return the old winding to the company they would re- 
insulate the old bars with black tape free of charge. The 
Council would then have practically a complete spare winding. 
The Committee are in favour of accepting this offer, and will 
ask the insurance company to bear half the cost involved. 

Paddington: Rating Appeal.—The appeal of the Metropolitan 
Electric Supply Co. against their assessment has been decided 
in their favour, and the Finance Committee of the Borough 
Council is ascertaining the extent of the Council's liabilities in 
the matter. 

LOWESTOFT: Oulton Broad Electricity Order.—A svecial 
meeting of the Lowestoft Town Council was held on Friday 
last, and passed the following resolution :—'' That an application 
be made to the Board of Trade on or before the 21st day of 
December, 1907, for a Provisional Order under the Electric 
Lighting Acts, 1882 and 1888, to authorise the Mayor, Alder- 
men. and burgesses of the borough of Lowestoft to supply 
electrical energy for public and private purposes within the 
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urban district of Oulton Broad, in the county of Suffolk, and to 
order that the corporate seal be atlixed to the memorial to the 
Board of Trade." 

MAIDSTONE: Light Railways Ezxtensions.—' The Board of 
Trade have recently confirmed the Maidstone Corporation Light 
Railways Order, authorising the construction of additional light 
railways in Maidstone. 

MANCHESTER: 7'ramways Extenstons.—The local Tramways 
Committee are seriously considering the extension of their 
system in the growing industrial district of Clayton. The rate- 
payers are desirous of the extension. Additional tramways are 
also to be provided in the residential district of Moss ‘Side, 
Manchester. 

NAIRN: Electric Lighting Order.—The Board of Trade have 


TENDERS INVITED AND 


AUSTRALIA: <Adelaide.—In reference to the notice on page 
953 of our last issue, Mr. J. Cresswell, the Board of Trade 
correspondent at Adelaide, has forwarded a copy of the specifi- 
cation and conditions relating to the supply and delivery to 
the Municipal Tramways Trust, Adelaide, of special work, 
points and crossings for tramways. Sealed tenders, endorsed 
“Tender for Special Work," must reach the Chairman, 
Municipal Tramways Trust, 8 King William Street, Adelaide, 
by noon on February 11th, 1908. Tenders must be accompanied 
by a preliminary deposit equal to one per cent. of the total 
amount of the tender. The specification and conditions may 
be examined by British manufacturers at the Commercial In- 
telligence Branch of the Board of Trade, 73 Basinghall Street, 
E.C 


AUSTRIA-HUNGARY.—Tenders will be received by the 
К. K. Staatsbahndirektion at Prague (1) till noon on Decem- 
ber 3lst, for the supply of an electric travelling crane to lift 
three tons, required by the railway works at Laun; (2) till noon 
on January ath, for the supply of an electric pump of a capacity 
of 70 cubic metres per hour, with suction plant and compressed 
air boiler, required by the water-power works at the station at 
Bodenbach. Tenders for (1) should be marked ‘‘Offert auf die 
Lieferung eines dreitonnigen Laufkranes für die Werkstätte 
Laun,” and tenders for (2) ‘‘Offerte auf Lieferung der elek- 
trischen Pumpe fur die Wasserstation Bodenbach.” Forms of 
tender, &c., may be obtained from the K.K. Staatsbahndirek- 
tion, Abteilung 4, Prague. 

Tenders are also invited for the construction of water power 
works, including the supply of a turbine, generator, and other 
plant required in connection with the erection of a hydro- 
electric central power house on the Koritnica-bach. Tenders 
will be received at the K.K. Bergverwaltung, Raibl, up te 
December 31st. , 

BELFAST.—The Belfast Harbour Commissioners invite 
tenders for the supply of about 100 tons of best rolled steel 
girder tramway rails, with fish plates and bolts to suit. Parti- 
culars from the Harbour Engineer, Mr. W. Redfern Kelly, and 
tenders to the secretary by December 28th. 

At the weekly meeting of the Tramways and Electrical 
Committee, on the 16th inst., it was unanimously resolved 
to recommend the carrying out of the Ligoneil extension 
as [en as the general manager would be able to take the 
v'ork up. 

BLACKBURN.—The new Baptist Church, Montague Street, 
Blackburn. is to be fitted with electric lighting. Particulars 
from the trustees. 

BUENOS AYRES.—The Review of the River Plate states 
that the Buenos Ayres Municipality are calling for tenders for 
a period of six months—May Ist, 1908—for the construction of 
two tube railways, and also for the renting and working of same 
when built. Full particulars can be obtained in the Argentine 
Legation in the following cities :—London, Paris, Berlin, Brus- 
sels, Rome. and New York. 

CARDIFF.—In order to mest the demands of the Great 
Western Railway Co. and other consumers at the docks, it is 
recommended that the following expenditure be authorised :— 
250-kw. motor converter, £1.000: foundations for same, £50: 
cable for connecting up  switchboards, £70: completion of 
switchboard, £305; small battery booster, £150; new high- 
tension feeder from Hayes to Docks, £755; 300 yards of three- 
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deferred consideration of revoking of this order to April 25rd 
next. 

TOKIO: Municipal Tramiways.—The municipality and the 
company working the Tokio ‘Tramways have come to an agree- 
ment regarding the municipalisation of the system. The amount 
of municipal bonds which will be issued at the end of March in 
effecting the transfer is 67,500,C00 yen, subject to the consent 
of the municipal assembly and shareholders of the company. 

WORSLEY (Manchester): Electric Lighting.—VThe Worsley 
District Council, being dissatisfied with the pressure of elec- 
tricity supplied by the South Lancashire Tramways Co.. and 
having received numerous complaints regarding it, the Urban 
Council have decided to call in an expert to test the pressure 
supplied by the Tramways Co. 


PROSPECTIVE BUSINESS 


way conduit, £53 12s. 6d. These items refer to the Docks sub- 
station. For the extension of the Hayes sub-station the fol- 
lowing amounts will have to be spent :—500-kw. motor genera- 
tor complete, £1,600; foundations, £150; extension swit: h- 
board, £206; connections between switchboards, £20. The 
total amount of capital expenditure is £4,507, and this has 
been approved by the Electric Lighting and Tramways Ccm- 
mittee and also by the Local Government Board. Mr. Ellis 
explained that it would cost £1,000 to lay the cables to the 
Great Western Station. Those cables were already in exist- 
ence, but would have to be diverted. The above recommenda- 
tions have been adopted. 


DUBLIN.—Tenders are invited by the Board of Public Works 
for electrical supplies. ' Full particulars from the Secretary 
(fee £1, returnable), to whom tenders by December 23rd. 

FINCHLEY.—Mains are to be laid in three streets at an 
estimated cost of £420. 


HEREFORD.—Application is to be made to the Local Govern- 
ment Board for sanction to borrow £1,500 for cables. 


HEYWOOD.—A scheme for the extension of the electricity 
works will shortly be laid before the Council. 


LONDON: Lambeth.—The South London Electric Supply 
Corporation, Ltd., are to put down 4,545 yards of mains in 
thirteen streets. 

MONTREAL.—Tenders for the supply of electrical energy for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of th» City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, (a) 
public lighting of the streets, parks, squares, &c., from the 
expiry of the present contracts; (b) the supply of electrical 
energy for lighting, heating, and industrial purposes. Each 
tender should be accompanied by a deposit of $50,000, which 
will be retained by the City as a guarantee of good faith on the 
part of the accepted tenderer. The contract will include a 
deposit of such sum as may be deemed sufficient by the Council 
to ensure the due performance thereof. 

SPAIN.—The Gaceta of Madrid for December 6th contains the 
following applications for concessions for the construction of 
electric tramways :—1. By the Compania general de Tranvais 
de Barcelona for lines from the junction of the streets of San 
Juan de Malta and Cortes to the street of Argüelles, with a 
branch from the Plaza de las Glorias Catalanas to the street 
del Besós, and from the street of las Cortes to that of Casa 
Antünez, with a branch to the cemetery. 2. By the Compania 
del Tranvia Urbano de Bilbao for a line from the street de 
Achuri to the Ibeni wharf. One month from the date of pub- 
lication in the Gaceta is allowed for the presentation at the 
Directorate-General of Public Works (Dirección general de Obras 
püblicas), Madrid, of other applications for these concessions on 
terms more favourable to the Government. 

WILLESDEN.—Application is to be made to the Local Gov- 
ernment Board for sanction to a further loan for the purposes of 
the electricity undertaking, amounting to £14.727. This sum 
includes the following items for prospective works :— Additional 
plant, £3,875; meters and indicators, £1,125; services, 2.550; 
extension of mains, £8,000. The balance of the £14.727 is 
required to meet excess expenditure on works, for which sanction 
has already been obtained. 


TENDERS RECEIVED AND ACCEPTED 


BRISTOL.—The Electricity Committee have accepted the 
tender of Messrs. Clapham Bros., Keighley, for the supply and 
erection at the Avonbank Electricity Works of three cast-iron 
tanks, viz., one 3,000 gallons, one 4.000 gallons, and one 16,200 
gallons capacity. The following tenders have also been ac- 
cepted in connection with the Avonbank station :—Aiton & 
Co.. pipework at £2.526; T. B. Ссопег & Co., for foundations 
at Avonmonth sub.station at schedule rates. 

CHATHAM.—The tender of Messrs. Edison & Swan has been 
accepted for the supply of incandescent electric lamps at 
£3 6s. 8d. per gross. 


D.P. BATTERIES.—-The D.P. Battery Co. have just shipped 
a large storage battery for one of the latest Nile boata. Other 
colonial and foreign orders include batteries for Australia. 
Canada, Italv, New Zealand, Mauritius, Aden, Zanzibar. and 
South Africa. Amongst the home orders for countrv-house 
lighting, the company have secured the renewal next vear of 
the storage batteries thev installed at Wroxall Abhev far back 
in the early nincties, and last week the battery order for the 
Luton tramway station was also placed with them. The com- 
pany is now represented in Janan and its dependencies by 
Messrs. E. H. Hunter & Co.. of Fenchurch Street and Japan. 
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EAST HAM.—The Town Council has accepted the tender of 
Rickett, Smith & Co. for 250 tons of Newdigate rough slack coal 
for the generating station at lds. dd. per ton. 

GREAT NORTHERN RAILWAY CO.—A contract has been 
placed with Cryselco, Ltd., for the supply of incandescent 
electric lamps during the six months ending June 30th, 1908. 

HULL.— the Corporation have accepted the tender of the 
British Insulated and Helsby Cables Co. for the telephone cables, 
and Messrs. James MacMillan & Co. for the telephone instru- 
ments. 

LONDON: London County Council.—The following tenders 
have been received for the supply of one motor generator in con- 
nection with the electrification of the Caledonian Road tram- 
ways :—The General Electric Co. (accepted), £1,608; The Elec- 
tric Construction Co., £1,645; the British Westinghouse Co., 
£1,733; Dick, Kerr & Co., £1,780. Special trackwork for 
cross-overs is to be obtained from Hadfields Steel Foundry Co., 
Ltd., at rates contained in existing contracts, and the contract 


with J. E. Spagnoletti, Ltd., for the supply of low-tension ° 


switchboards, is to be extended to include those required at the 
Holloway sub-station. 

For road work and platelaying, and for paving works for 
street widenings connected with the construction of the 
Hammersmith to Harlesden tramways, the following tenders 
were received :--G. Wimpey & Co. (1), tramway works, 
522.685 10s. 3d.; (2), paving works, 26.592 12s. lld.; Dick, 
Kerr & Co. (1), £55,814 7s. 10d. (2), £6.538 19s.; G. Hay & 
Co. (1), £55,956 145. 4d. (2), £6,445 8s. 1d. ; W. Manders (1), 
£54.581 16s. 10d. (2), £6,235 13s. 8d. ; W. Underwood & Brother, 
Cheshire (1), £36,694 7s. 114. (2), £6,142 19s. 114.; G. Law 
(1) £54,352 13s. 6d. (2), £8,560 8s. 4d.; R. W. Blackwell & 
Co. (1), £56,577 8s. 4d. (2), £6,772 18s. 6d.; J. Mowlem & 
Co. (1), £40,164 1s. 44. (2), £6,229 6s. 5d. ; W. Griffiths & Co. 
(1), £59,536 8s. 7d. (2), £6,898 тв. 2d. ; National Electric Con- 
struction Co., Ltd. (1), £59,170 15s. 10d. (2), £7,416 16s. 2d.; 
Edmund Nuttall & Co., Manchester (1), £40,472 19s. 10d. (2), 
£6.550 9s. 1d.; J. G. White & Co. (1) £41,751 16s. (2), 
£7,284 14s. 10d.; Fry Bros. (1), £41,454 10s. 7d. (2), 
£8,656 14s. 9d.; W. Muirhead & Co. (1), £43,318 1s. 10d (2), 
££8,504 Os. lld.; J. Moran & Son, Ltd. (1), £45,962 1s. (2), 
£7,899 10s. 6d. The  engineer's estimates were (1), 
£59,859 lls. 8d., and (2), £7,567 12s. 2d. The tender of 
Messrs. Wimpey & Co. for tramway works was accepted, but 
no decision was come to with regard to paving works, the Im- 
provements Committee not having reported. 

Other tenders were received as follows :—Supply of special 
trackwork for the Hammersmith Tramways :—Hadfields Steel 
Foundry Co. (accepted), £1,666 12s. 6d.; Edgar Allen & Co., 
£1,773; 1.520 tons of track rails, Walter Scott (accepted), 
£11,546; Bolckow, Vaughan & Co., 812,895; P. & W. 
MacLellan, Glasgow, £15,119 18s. 9d.; Barrow Haematite Steel 
Co., £15,262 12s. 6d.; Lorain Steel Со. (U.S.A.), £14,207 
10s. 6d. (not to specification); Steel, Peech & Tozer, 
£14,444 10s.; Cammell Laird & Co., £15,579 10s. The Chief 
Engineer's estimate was £12,137. — Flat-bottomed rails and 
fastenings for Dow, Hammersmith, and Hackney car sheds: 
P. & W. MacLellan, Ltl. (accepted), £1,072 18s. 94.; Bolckow, 
Vaughan & Co., £1,081 15s.; Barrow Haematite Steel Co.. 
£1,084 4s. 9d.; Steel, Peech & Tozer, £1,134 16s. 10d.; Walter 
Scott, Ltd., £1,135 6s. 3d. ; Cammell, Laird & Co., £1,262. Steel 
frames for 50 car bodies:—Hurst, Nelson & Co. ees 
£1,975; Heenan & Froude, £2,150; G. R. Turner, Ltd., £2,275; 
De Bergne & Co., £2,287 10s.; United Electric Car Co., £2,500; 
Mountain & Gibson, £2,402 10s. 

Bermondsey.—The Electricity Committee has received 
the following tenders for the supply of cable :—Johnson 
& Phillips, Ltd. (recommended), (1) 670 yards, 0°5 sq. in., low- 
tension triple concentric lead-covered cable, £643 14s. 1d.; (2) 
180 yards 0 5 sq. in. low-tension triple concentric lead-covered 
and steel-armoured cable, £188 10s. 5d.; (3) 670 yards 0:2 sq. in. 
low-tension triple concentric lead-covered cable, £292 4s. 8d.; 
(4) 180 yards sq. in. low-tension triple concentric lead- 
covered and steel-armoured cable, £88 7s. 11d. W. T. Glover 
& Co., Ltd., (1) £655; (2) £190 9s. ; (3) £295 16s. ; (4) £90 15s. 
W. T. Henley's, Ltd., (1) £655; (2) £193 10s; (3) £300; (4) 
£90. Siemens Bros. & Co., Ltd., (1) £655 18s. 6d.; (2) 
£193 12s. 6d.; (5) £298 10s. ; (4) £90 6s. 6d. Callender's Cable 
& Construction Co., Ltd., (1) £675; (2) £200; (3) £300; (4) 
£92. The following tenders were received for the supply of 
220 yards of 7/22 S.W.G. flat twin lead-covered cable, the prices 
quoted being subject to a discount of 24 per cent. :- -Callender’s 
Cable & Construction Co., Ltd. (recommended), 800 megohin 
minimum insulation, £8 5s. 3d.; Siemens Bros. & Co., Ltd., 
300 megohms, £8 5s. 3d.: Johnson & Phillips. Ltd., 300 
megohms, £8 5s. 3d., 600 min. ins. £8 12s. 1d., 2,500 megohms 
£9 9s. 4d.; W. T. Henley's, Ltd., 300 megohms, £8 5s. 3d.; 
W. T. Glover & Co., Ltd., 500 megohms, £8 5s. 3d.; British 
Insulated & Helsby Cables, Ltd., 600 megohms, £8 12s. 

Hammersmith.—The Electricity Committee of Hammersmith 
Borough Council has received the following tenders for the sup- 
ply of ten electric motors for use at the premises of Messrs. 

:wvnnes, Ltd. :—T wo 50 h.p. motors, sneed 500 revolutions per 
minute: Vickers, Sons & Maxim, £289; speed 750 revolutions 
per minute, Rhodes Electrical Co., £181: Electric Construction 
Co. (provisionally accepted), £188; Phoenix Dynamo Co., 


£188 10s. ; Marryat & Place, £190 4s. ; Johnson & Phillips, £191; 
Brush Electrical Co., £197 10s. ; Fuller Electrical Co., £197 12s. ; 
Bruce, Peebles & Co., £217; British Westinghouse Co., £245 6s. ; 
Lahmeyer Electrical Co., £245 6s. ; Lancashire Dynamo & Motor 
Co., £263; Mavor and Coulson, £258. Speed 1,000 revolutions 
per minute: Siemens Bros. £182 4s. ; Crompton & Co., £182 8s. ; 
Langdon Davies Co., £184 12s. ; General Electric Co., £201 7s.; 
Lancashire Dynamo Co., £218; British Thomson-Houston Co., 
£218 3s. 6d.; Brown, Boveri & Co., £250. Four 30 h.p. motors, 
speed 500 revolutions per minute: No quotations. Speed 750 
revolutions per minute: Electric Construction Co. (provisionally 
accepted), £248; Hhodes Electric Co., £256; Marryat & Place, 
£268 17s.; Brush Electrica! Co., £316; Phoenix Dynamo Co., 
£530; Bruce, Peebles & Co., £342; Mavor & Coulson, £388; 
Vickers, Sons & Maxim, £427; Lancashire Dynamo & Motor Co., 
£423. Speed, 1,00 revolutions per minute; Electric Construction 
Co., £252; Johnson & Phillips, £265; Crompton & Co., £270 18s. ; 
Langdon Davies Co., £2/2 8s.; General Electric Co., £273 12s. ; 
Fuller Electrical Co., £282 8s.; British Westinghouse Co., 
£298 8s.; Siemens Bros., £303 6s.; Lahmeyer Electrical Co., 
£525 4s.; British Thomson-Houston Co., £547 19s.; Lancashire 
Dynamo and Motor Co., £357; Brown, Boveri & Co., 
£402. One 18 h.p. motor, speed 750 revolutions рег 
minute: Phenix Dynamo Co., £57; Lancashire Dynamo 
and Motor Co., £69 15s. Speed, 1,00) revolutions per 
minute: Rhodes Electrical Co., £44 8s.; Electrical Construc- 
tion Co., £45; Marryat & Place, £46 15s. ; General Electric Co., 
£54 18s. 6d. ; Johnson & Phillips, £55; Siemens Bros., £59 1s. ; 
Lancashire Dynamo & Motor Co., £61 5s. ; British Westinghouse 
Co., £61 9s. ; Brush Electrical Co., £61 12s. 6d.; British ‘Thom- 
son-Houston Co., £63 3s.; Vickers, Sons & Maxim, £65 5s.; 
Fuller Electrical Co., £67 2s.; Bruce, Peebles & Co., £69 5s.; 
Lahmeyer Electrical Co., £69 16s.; Brown, Boveri & Co., £71; 
Mavor & Coulson, £75. Speed, 1,4C0 revolutions per minute : 
Langdon Davies Co. (provisionally accepted), £37 lus. 3; Cromip- 
ton & Co., £50 1s. Three 10 h.p. motors, speed 750 revolutions 
per minute: Phoenix Dynamo Co., £155. Speed, 1,0С0 revolu- 
tions per minute: Rhodes Electrical Co., £99 lus.; Marryat & 
Place, £104 15s.; Electric Construction Co., £108; Fuller Elec- 
trical Co., £111 9s. ; Lahmeyer Electrical Co., £112 1s. ; General 
Electric Co., £132 7s. 6d.; Lancashire Dynamo and Motor Co., 
£148 10s. ; Siemens Bros., £154 2s. 6d. ; Mavor & Coulson, £159; 
British Westinghouse Co., £162 12s.; Bruce, Peebles & Co., 
£168 155. Speed, 1,400 revolutions per minute : Langdon Davies 
Co. (provisionally accepted), £94 10s.; Johnson & Phillins, 
£105 7s. 6d.; Brush Electrical Engineering Co., £115 7s.; 
Crompton & Co., £120 10s. 6d.; Vickers, Sons & Maxim, 
£125 5s. ; Lancashire Dynamo and Motor Co., £129 15s. ; British 
ThomsonT Houston Co, Ltd., £133 6s. 3d.; British Westing- 
house Co.. £150 9s.; Brown, Boveri & Co., £153. 

The following quotation has been received from the British 
Electric Transformer Co., for the supply of transformers for use 
in connection with the Franco-British. Exhibition :—Six 200 kw. 
machines for reducing the pressure on the Council's supply, at 
£175 each; six 1С0 kw. machines, three-phase, for reducing pres- 
sure of supply from the Kensington and Notting Hill Co.'s 
station, £150 each, or, for hire for eight months, £280. In the 
event of the Council not taking a supply of current from the 
Kensington and Notting Hill Electric Light Cos. beyond the 
period of the forthcoming Exhibition, the three-phase machines 
would роз at the close of the Exhibition. be no longer 
required by the Council. The Electricity Committee has there- 
fore provisionally accepted the tender of the Transformer Co. 
for the hire of the three-phase machines, and will purchase the 
six 200 kw. transformers. For the switchgear required for the 
purposes of the Franco-British Exhibition the following tenders 
have been received :—-Ferranti, Ltd., £1,077 8s. 6d., no generat- 
ing station panels, delivery in eight weeks; British Thomson-Hous- 
ton Co., £1,078 7s. 6d., no generating panels, delivery in eight 
weeks: Cowans, Ltd. (provisionally accepted), £1.154, including 
erection, delivery in ten weeks; Ferranti, Ltd., £1.277 16s. 6d., 
including erection, delivery in eight weeks; Spagnoletti, Ltd., 
£1,651 10s., delivery in eight weeks. The Engineer reported that 
Messrs. Cowans' tender was the lowest for the gear complete, the 
british Thomson-Ho"ston Co. having omitted one board. De- 
livery is one of the most important points, and although Messrs. 
Cowans' delivery, it would be noticed, was not the best, the 
Engineer understood that they absolutely guaranteed to complete 
the work by the time stated. The General Electric Construction 
Co., Ltd., is to supply for £620 a motor generator with an out- 

ut of 150 kw. for use in connection with the supply to the 

ranco-British. Exhibition. i 

Lambeth.—In order to use Osram lamps at the Town Hall. 
the Borough Council is to purchase two transformers from the 
General Electric Co. at £19 each. 

MIDLAND RAILWAY CO.—A contract has been placed with 
Cryselco, Ltd., for the supply of incandescent electric lamps 
during the year ended December 3lst, 1908. 

WALSALL.—The following are among the tenders that have 
been accepted for the supply of stores to the tramways depart- 
ment for the year 1908: Vacuum Oil Co., Birmingham, lubricat- 
ing oil; British Thomson-Houston Co., Rugby, lamps and forged 
steel G.E. pinions: Magnolia Metal Co., London, bearing metal; 
Lambert Bros., Walsall, trolley wheels; C. Richards & Sons, 
Darlaston, brake blocks. 
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COMPANIES’ MEETINGS AND REPORTS 


ARON ELECTRICITY METER.—At the ordinary general meet- 
ing last weex, the report and accounts given in our last issue 
were adopted. Mr. Hugo Hirst, who presided, pointed out that 
the gross profits were over £2,009 more than last year, whilst 
the increased gross profits and the economies ettected accounted 
tor an increase in tne net pront by about 4£0,U.U. Оп the debit 
side of the accounts there were three items which seriously 
dittered from those of last year. ‘Lhe first was the amount of 
aebenture aeot, which stood at £41,600, a reduction of £7,300. 
Sundry creaitors and outstandings, however, were about £o5,UUU 
more than last year, due to the increased purchases required tor 
the larger turnover, and also to the higher prices of raw mate- 
rial. ‘ine third item was the profit and loss account, which 
showed £4,UuU more, and was explained by the profit and loss 
figures. Dealing with the general situation of the company, the 
Chairman stated that he was optimistic enough to believe that 
witn continual care they had a right to anticipate a number of 
good years to come. in addition to the patents originally pur- 
chased from Dr. Aron, which were strong enough to secure them 
a monopoly of a certain type of meter, they had developed other 
meters—-cheaper meters—at prices to suit small-consumer instal- 
lations. They had spent every year £600 or £70U for patent 
fees, and several thousands of pounds for experiments, designs, 
and production of proprietary articles. He had no hesitation in 
saying that the patents were worth as much to-day as at any 
time in the history of the company. Аз regards goodwill, the 
пеш ot £180,000 on the balance-sheet not only included goodwill 
or patents, but also land, buildings, machinery, plant, and other 
very tangible assets. Since the tormation of the company there 
had been put out of revenue into the business the sum of nearly 
£(0,U0J in cash. This did not include the sum of £1,000 paid 
to acquire what was thought might prove a useful patent, nor 
the snares received from the American company, but it included 
the cash received from America, about £10,0.0. It also includes 
about £16,809 spent in additional machinery and instruments, 
about 511,000 for land and buildings, about £10,500 for ottice 
and workshop installation, £4,000 for office and workshop furni- 
ture, and about 21,60) for tools. In spite of the expenditure 
or this £70,000, the item on the top of the credit side of the 
balance-sheet, which included goodwill, patents, land, buildings, 
machinery, tools, &c., stood at £10,000 less than it stood at in 
1899. "There has been depreciation, of course, but the actual 
figure for depreciation was a very small percentage only of the 
actual improvement of the property. From the point of profits 
made during the past two years, and from the point of liquid 
assets they still possessed, they could practically pay off the 
bulk of the dividend in arrear immediately, and the ordinary 
shares could begin to participate next year in any profits. In 
the minds of the directors, however, the process of strengthen- 
ing the company had to be continued, because, both from a 
trading and financial standpoint, the competition grows daily 
keener, the profit on each meter in consequence grew less, and it 
was necessary to do an ever-increasing business to make the same 
or increased profits, and for that purpose more and more capital 
would be required every year; secondly, the directors had to 
face the repayment of the debenture loan at the rate of £5,0UU 
a year. He advised those who held ordinary shares to be patient 
a little longer, for he firmly believed that in the long run they 
would be rewarded for holding on. They had had in London 
_last year 50 per cent. more orders and sales than in the previous 
year, and since October lst they had booked orders equal to 
50 per cent. of last year, whilst the orders and sales all through 
the company were also considerably ahead of last year. For the 
better conduct of the business in Austria, they had formed a 
company there, under the title of Elektra Apparatenbaugesell- 
schaft, the whole of the capital of which was in the hands of 
this company. | 

ADELAIDE ELECTRIC SUPPLY.—The report for the year 
ended August 31st last shows a profit for the year of £9,319. 
The available balance is £6,355, after payment of the dividend 
on the preference shares for the half-year ended February 28th, 
1907, writing £525 off suspense account, the latter consisting of 
the cost of the last two issues of preference shares, and placing 
£1,000 to depreciation account, there remains, including the 
amount brought forward. A dividend of 24 per cent. on the 
ordinary shares for the year is recommended, and the sum of 
£829 is carried forward. During the year £22,266 has been 
expended in Australia on capital account in the provision of 
additional buildings, plant, and mains. The supply mains are 
being gradually extended into such residential districts around 
the City of Adelaide as are expected to yield additional revenue. 
Owing to delay in delivery of the necessary additional generating 
plant, the arrangements for closing down the small station at 
lort Adelaide and su EE that district from the company's 
prinicipal station at Adelaide, could not be completed during 
the past vear. The change-over, however, took place in October 
last, and P'ort Adelaide 18 now being supplied from Adelaide. 

COSTA RICA ELECTRIC LIGHT & TRACTION.—The 
report for the year ended June 30th states that the net earnings 
in Costa Rica amount to £14,303, as against £12,418 the pre- 
vious year, After payment of debenture interest and adminis- 
trative expenses there is a balance of £3,961, as against £2,474 


the previous year. The remainder of the deficit from earlier 
years absorbs £1,374, and there is a balance of £2,586, of which 
the directors propose to set aside £1,771 for the redemption 
of outstanding debentures, and to place the remainder (except 
£557, manager’s commission) to credit of discount on debenture 
issue account. The extra power provided by the issue of £10,uuu 
further debentures in 1 has all been taken up, and a further 
provision of capital for developnient of the business and im- 
pve of the service will be necessary in the near future. 

he auditors draw attention to the fact that no provision has 
been made for—(1) depreciation, (2) writing down the amount 
of £20,565 discount and commission on issue of debentures, 
(5) for the creation of a sinking fund in view of the fact that 
under the terms of the concession, dated November 20th, 19.5, 
the tramway undertaking is to be handed over to the munii- 
pality, without compensation, on January lst, 1956. 


DELHI ELECTRIC TRAMWAYS.—Sir Buchanan Scott pre- 
sided at the first ordinary general meeting on Thursday. He 
stated that delays had occurred in the construction work, partly 
owing to an outbreak of plague and a deficiency of labour, but 
it was р that the whole of the works would be handed 
over by the contractors in January. The electric lighting por- 
tion of the undertaking was yielding a small profit, but the 
shareholders must not expect a dividend until the tramways 
were running. 


. MANX ELECTRIC RAILWAY.—At the annual general meet. 
ing, held in London last week, the report and accounts, given 
in our last issue, were adopted. The chairman stated that 
whereas the visitors to the island during the year had increased 
by a little over one per cent., the travellers on their line had 
increased by two per cent. With regard to the conversion of 
the Douglas tramways to electric traction, and the electric light- 
ing of the town, there was a possibility of some action in this 
direction shortly, as the enlightened portion of the Corporation 
were in favour of such a project. The company had already 
made an offer, which was still open. 


VERA CRUZ (MEXICO) TRAMWAYS.—The annual report 
states that, subject to the approval of the shareholders, the 
directors have completed arrangements for the sale of the under- 
taking to the Vera Cruz Electric Light, Power and Traction, 
а company recently formed and owned by S. Pearson & >on, 
which has acquired the local Electric Lighting Company of Vera 
Cruz. It is proposed that the sale shall take effect as from 
July 1st, 1907. The consideration has been fixed at £75,000. 
payable as to £50,000 in 6 per cent. mortgage debentures (part 
of a total authorised issue of £300,000), and as to £25,004 in 
fully-paid ordinary shares of the purchasing company. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS.—At the annual meeting on Tuesday, the report and 
accounts given in our last issue were adopted. Major Leonard 
Darwin, who presided, dealt in his speech with trade conditions 
as affected by the price of raw material. Although prices were 
at present depressed, it was difficult to form an opinion of any 
value as to the standard of prices to be adopted by manu- 
facturers. They were all conversant with the results of over- 
trading, which had been slowly developing themselves .n 
America, and with the rumours of a somewhat similar condition 
in Germany. What effect this condition of affairs would have 
on traders in this country it was impossible to predict. Sugzes- 
tions had been heard that the countries which were overstocxed 
would try to liquidate these stocks by placing them on forei:n 
markets at reduced prices. But he did not think it was likeiy 
to occur to an alarming extent, because these stocks had ben 
manufactured at the highest possible cost of raw material, and a 
liquidation at prices any lower than those now ruling woud 
mean so enormous a loss as to shatter completely the remaining 
credit of the holders. Rather than this, it would be better for 
them to shut their works down, discharge the workpeople, and 
hold the stocks until they could realise something approachinz 
their value. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 5 
Philpot Lane, London, E.C., inform us that the price of electro- 
lytic wire bars, net c.i.f. port of arrival, quoted on Tuesday 
night, was £60 to £61 per ton (last week £61 to £62 per ton:. 


LIQUIDATIONS, BANKRUPTCIES. WINDINGS-UP, &c.— 
A meeting of the Kalgoorlie Electric Power and Lighting Cor- 
oration, Ltd., will be held at Broad Street House, London. 
.С., on Wednesday, January 15th, at 2 p.m., to receive the 
liquidator's account of the winding up. 


An application for discharge in the bankruptcy of Albert 
Dickinson, Electrical Works, Dixon Lane Road, Wortley, Leeds, 
will be heard at the County Court House, Albion Place, Leeds, 
on January 20th, at 2 p.m. 


Notice is given of the payment of a first dividend of 2s. 64. 
in the pound on December 20th, at the Otficial Receiver's offices. 
14 Chapel Street, Preston, in the bankruptcy of R. S. Hlack- 
burn, electrical engineer and contractor, Osborne Street, 
Hebden Bridge, Yorks. 
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D. P. BATTERY CO.—In connection with the notice re- 
garding recent orders executed by this firm, given in our 
Tenders Received and Accepted column, we are requested to 
state that the D. P. Battery Co. is now represented in Japan 
and its dependencies by Messrs. E. H. Hunter & Co., of .Fen- 
church Street and Japan. | 

MESSRS. DORMAN & SMITH.—This firm have appointed 
Mr. S. Thomas Pemberton, Council Chambers, Colmore Row, 
Birmingham, to act as their agent in Birmingham and the sur- 
rounding district; and Mr. F. T. Hanks, 1 Higham Place, New- 
castle-on-Tyne, as their agent in that town and the surrounding 
district. 


THE NEW TELEPHONE CHARGES 


The Derby Town Council have arranged special terms with the 
National ‘Lelephone Co. by which the rates are not to be raised 
in that town 

Ihe Glasgow and Newcastle Chambers have agreed to co- 
operate in their action to obtain reduction of tne telephone 
cnarges, and to send deputations to the Lostmaster-General. | 

ine mull and District Chamber ot Commerce has been in- 
formed that the Postmaster-General had agreed to receive 
deputations from different Chambers of Commerce. The local 
members of Parliament and county and borough members were 
using their intiuence tor the deputations. 

‘he Leeds Chamber of Trades protested last September to 
the Postmaster-General against the proposed alterations in 
charges, &c., and, in reply, received a long letter which they 
deemed eminently unsatisiactory, and in the course of which Mr. 
Buxton suggested that the Chamber "was perhaps not fully 
informed as to the details of the rates of subscription now offered 
by the rost Uttice in connection with its provincial exchanges, or 
or the reasons which have led to the adoption of these races. 
'* Phere is,” added the Fostmaster-Genera!, "no intention of im- 
posing any unnecessary burden on the subscribers; and the Cham- 
ber will tne Postmaster-General is convinced, agree with him 
that the telephone service of the State must be conducted on such 
conditions as to impose no burden on the taxpayers, either pre- 
sent or prospective." The chamber is, however, by no means 
appeased, and means to go on with 115 agitation. | 

‘he Perth Town Council, after due consideration, have decided 
to refuse the National ‘Lelephone Co.’s application tor facilities 
to extend their cables, unless the company adhere to their written 
agreement with the Council, which definitely fixes the telephone 
charges for their district. 

A meeting of the Council of the Newcastle and Gateshead Cham- 
ber of Commerce was held in the Mayor’s Chamber, Newcastle, 
on the izth inst. 16 was reported that the President of the 
Chamber, Lord Joicey, had received a communication from the 
Postmaster-General, stating that he would be very glad to receive 
a deputation in regard to the new telephone charges; and sug- 
gesting as a convenient date a day immediately aiter the open- 
ing ot the Parliamentary session. The Secretary (Mr. Herbert 
Shaw) was instructed to make the necessary arrangements. ‘Lhe 
deputation will be representative of the commercial and general 
interests of the whole country. 

A communication from the Postmaster-General was read in 
answer to a protest by the Nottingham Chamber of Commerce 
against the increase ot telephone charges. After discussion 1t was 
resolved :—" The Committee of this Association desire to thank 
the Postmaster-General for his long and explanatory letter, but 
they cannot regard it, from their point of view, as being anything 
but unsatisfactory, and they respectfully reiterate their opinion 
that the recent alteration in the scale of telephone charges 1s 
uncalled for, in view ot the fact that the telephone system already 
puys а satisfactory return on capital. They are further of opinion 
that the recent revision of rates is a serious tax upon trade." 


MISCELLANEOUS CITY NOTES 


EASTERN EXTENSION, AUSTRALASIA & CHINA 
TELEGRAPH CO.—An interim dividend of 2s. 6d. per share, 
for the quarter ended September 30th, has been declared. 


EASTERN TELEGRAPH CO.—A dividend at the rate of 
35 per cent. per annum, less income tax, on the preference stock 
for the quarter to December 515, and a quarterly interim divi- 
dend of 1j per cent. on the ordinary stock, has been declared. 


GLOBE TELEGRAPH & TRUST CO.—A quarterly dividend 
of 2s. per share has been declared. | 


LONDON SOUTHERN TRAMWAY.—In a circular to the 
shareholders, the Secretary states that various matters connected 
with the sale of this company's undertaking to the London 
County Council having been completely disposed of, and all the 
creditors paid, he is in a position to make a return to the share- 
holders of £1 2s. 7d. per share. The company had been carried 
оп at a large annual loss for the past six or seven years, but 

it was desirable to keep the tramways running, although at an 


annual loss, because it was believed that sooner or later they 
would be purchased by the London County Council As the 
County Council made no sign of any intention to purchase under 
the provisions of the Tramways Act of 1870, a Bill was intro- 
duced into Parliament in 1905 seeking powers to electrify the 
line, and to extend the date of purchase for forty-two years. 


This was rejected by Parliament. With some modifications the 


Bil was re-introduced last year. This had some effect on the 
County Council, and overtures were made with a view to pur- 
chase. In the result it was arranged to sell the undertaking 
to the County Council, under Clause 44 of the Tramways Act, 
1870, instead of waiting until 1910, when the Council would 
have had the right to purchase under the 43rd clause if they 
thought well to do so. The result of the subsequent arbitration 
proceedings was that the arbitrator awarded the company 
£60,000 and taxed costs. The delay in distributing the balance 
of the money aíter payment of the debentures, loans, and 
other liabilities had been caused by negotiations for the settle- 
ment of some disputed claims, which, if they had not been 
a would have decreased the dividend payable to the share- 
holders. | 


RANGOON ELECTRIC TRAMWAY & SUPPLY CO.—Sub- 
scriptions have been invited during the week for an issue at 
par of 10,000 6 per cent. £5 cumulative preference shares for 
the purpose of providing, together with the balance of the 
proceeds of an issue of 25,000 of the company’s £1 ordinary 
shares, which ‘have already been subscribed and paid for in 
cash, in Rangoon, at the rate of £2 for each £1 share, for 
extensions of the company's undertaking. Тһе 50,000 prefer- 
ence shares (of which the present issue forms part) are cumula- 
tive as to dividend, and rank for capital in priority to the 
ordinary shares. The dividends are payable half-yearly in Eng- 
land in sterling, or, if desired, in Rangoon, at the current rate 
of exchange, to June 30th and December 3lst in each year. 


SAO PAULO TRAMWAY, LIGHT AND POWER CO.—A 
quarterly dividend of 2j per cent. has been declared. 
WESTINGHOUSE ELECTRIC CO.—A Central News tele- 
gram from New York on Saturday states it is announced that 
plans for the rehabilitation of the Westinghouse Electric Co. 
have been completed. The scheme proposes the issue of new 
stock to the value of $7,000,000, together with a bond issue 
of $25,000,000. 


APPOINTMENTS AND PERSONAL NOTES 


The Halifax Corporation invite applications for the fol- 
lowing appointments :—(1) Traffic superintendent; salary £250, 
rising to £350 per annum. (2) Rolling stock superintendent, 
salary £130, rising to £160 per annum. Applications to the 
Chairman of the пее з and Electricity Committee, Town 
Hall, Halifax, by December 23rd. 

Mr. H. G. Young, assistant manager and engineer to the 
National Electric Construction Co. at Musselburgh, hàs been 
appointed manager of the Bo'ness electricity works. 

Mr. R. L. M'Cullough, traffic manager to the Merthyr Elec- 
tric Traction and Lighting Co., has been appointed to 
Warwick. | 

The Carlisle Corporation invite applications by December 
2órd for the appointment of ар engineer; salary £300 
per annum, with annual increments of £20 to à maximum of 
£400 per annum. Applications to the Town Clerk. 

Mr. A. H. Stanley, general manager to the Metropolitan Dis- 
trict Railway Co., has also been appointed manager of the three 
Tube railway companies affiliated to the Underground Electric 
Railways Co. of London, viz., the Baker Street and Waterloo, 
the Great Northern, Piccadilly and Brompton Railway, and 
the Charing Cross, Euston and Hampstead Railway. — 

The Establishment Committee of the Woolwich Borough Coun- 
cil recommend that Mr. G. W. Keats be appointed Borough 
Electrical Engineer, at a commencing salary of £325 per annum, 
rising by annual increments of £25 to £400. The appointment 
is to take effect as trom January Ist, 1908. Mr. Keats has 
been acting engineer-in-chief for about two years. 


Lindal Mines Pumping Plant.—-It is announced that the elec- 
trical pumping plant, which was put in operation upon the 
property of Messrs. Harrison, Ainslie & Co., in the Furness 
district, has been successful in unwatering four of the mines. 
It is intended to allow the mines to drain for a short while 
before working them again. mE 


Electrical Power at Devonport Dockyard.—' The work of elec- 
trifying the machinery and plant in the factory and workshops 
of the North Yard, Devonport, being practically complete, atten- 
tion is being directed to the South Yard workshops and smitherv. 
in which during the past week large deliveries of motors, prin- 
cipally of 10 and 20 b.h.p., have been made. Some idea of the 
magnitude of the electrification of. the Western Dockyard will 


-þe gathered from the fact that over 400 motors: will be installed. 
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RisE OR БЕ OR 
AMOUNT HEP Stock | FaLL Stock FALL 
NAME. or * EXCHANGE | SINCE Excua SINCE 
SHARE. | *= Interim, |Quoration.| Last QuotaTiOn.| Last 
WEEK. ‚ | WEEK. 
1906 1907 
ELECTRIC SUPPLY. £ Y 
M menos & Poole E. 8. ne Ld. 10 7 5/-* 94—104 Dublin United Trams Co. ......... — 
Do. 417 Cum. Pref... —€— 10 44 | 457% 94 —10 Do. 6% Pref.. 
Do. 6% Cum. Second Pref. ......... 10 6 ТУА 94 —10j Hastings & District E. Tr. Co. Dv. ... 
Do. 4}% Debenture, Ked.. Stock 447% | 100—103 1. of Thanet E, Tr. & L. Co. Cui. Pf... 
Bromley: Kent) E. L.& Power Co., “Ld. 5 5 2j- 4$—»à Do. 4% Deb.. — 
Do. 447 1st Deb. Red. .............. Stock 4 43 95—93 Lanes. Un. Trs.. Pr. Lien Db. 
Brompton & wg“ eri Co., Ld. : | 10 445% 7—8 London Street Tramways Co...,......... 
Do. 7% Cum. Pref. . 7 TA 7-8 London United Trs., Ld., Cm. Pf...... 
Central E. S. Co.. Ltd.. 43 / Guar. Db. Stock E 4%" 96— v9 Do. 4% ist Mort. Deb. Red ......... 
Ch. Cross. W. E. & City E. 5. Со..... 5 5 57* 33-48 Manx Electric R. Co., 517 Cui. Pf.... 
Do. 44% Cun, Pref. — 5 4} 247° 31—41 Do. 44% 156 Mort. Deb. Red .. ... 
Do, 4W OI, Rod siiis: Stock 4 4% 95—95 xd 2 Metropolitan Elec. ‘rams, Ltd., Def.. 
Do. ‘City Undertaking,' °44%Cm. Pf. 5 44 44%” 3{—4} Do. 5% Cum. Pref. . 
Chelsea Electric S DAT © 00, LIO. s 5 4 29-*| 3—44 Do. 44% Deb. Stk. Red.. 
Do. 44% Deb. Red ... Stock 1 44%” | 102—105 National Elec, Construction Co. Ltd. 
City of London Elec. Lt. Co., Ltd.. 10 6 597% 94—104 New General Tr. Co., 6% Cin. Pf... 
Do. 6% Cum. Pref. „............. ее 10 6 6%* 11—12 North Metropolitan Trams Co........-. 
2 SZ Deb, Red. „онга BLOCK 5 57* 131-195 Do. 847 Mort. Deb. .... 
He 2nd Deb. Red ............... Stock 4} 44%" y5—98 Potteries Electric Traction ‘Co. Ltd. 
Cty of Durhain E, P. Dis. Co. ............ 5 4 21 2* 34 —4 De, BF Con Prol сома 
Do. 5% Pref.. b 5 57* | 48—4 Do. 44 Deb. Кей. 
County o London Elect. - Sup. Co. Ld. 10 5 4%* 64—7 Provincial lramways 00. GRA. asics А 
Do. 6% Cum. Pref.. PAGES 10 6 67* 20—10 Do. 6% Cuin. Pref. 
Do. X Deb. Ded. s.. paian Stock 4h 412 105—108 South Met. Elec. Trams & Ltg. Co. 1А. 
Do. 447 2nd Deb. Red .. Stock 4) | 44% 95—98 +1 6% Cin. Pf. (fully paid)... ..s sse ses seo 
Edmunson's Electricity Corp., , bti... 5 4 1/6* g-4 Du. AY Bebe Ва 
Do. 6% Cum. Pref.. ioi. 5 8) — 1—1} Sunderland Dst. E.Trs. 1st Mt. Db. Rd. 
Do. 44% Ist Mort. Deb. Red ...... Stock Hi 44% 75—50 Yorkshire (West Riding) Elec. Trams 
ar err Elec. Supply Co., Ltd. . 5 5 2/-* 44-5 Dor 04 Gui. PII osred 
Do. Cum. Pref. ...... PRSES — 5 5 2/6, | 4$—51 Do. 447 Ist Deb. Red ............... 
woe thy st Deb. Red. qp Stock 5i 4bz* | 96—99 
ove Electric Lighting Co., L - 5 4/.* og—e 
L of Wight EL. & P. Co Db. Rd, | Stock | di | dz | 92-9 TELEGRAPH AND TELEPHONE 
— = Knightsbridge E.L. Co. 5 10 5/-* 8—9 Anzlo-American Telegraph Со. Ltd. 
p ees 0,77. ivern Stock 4 47* 95—98 Бо, 0X Pret. Orgs. „00а, 
бэс & N't'ng Hill B.L. Сов. Di. К. Stock 4 4Z* 98—102 Do. Def. Ord. 
London Electric Supply Corporation 3 4 2/1489 11—141 Commercial Cable Co., 47 Deb. Red.. 
Do, 6X Pe veiessin seiri sndiri b 6 0%. 4—4} + Direct Spanish Telegraph Co. Ltd. 
Do. 4% 1st Mort. Deb. Red ......... Stock 4 4% 871—901 xd | —2 Du. LOZ Oum Frol ccasscsavsensyeaes 
Metropolitan Elec. Supply Co., Ltd. 5 8 8-* | 5§—5% ti Do. 44% Debs. ...... 
Do 413 Cum. Pref. ....... -— 5 4k 447* 44—5 Direct United States "Cable ‘Co. Ltd... 
44% 1st, Mort. Deb. "Red ...... Stock ) 4)2* | 102—106 Direct West India Cable Co. Lta., 
X Mort. Deb. Red . Stock 3 367," 37—92 ur Вор. Debs, Red „с.а ьнлв 
Midland Koon for P. Dist. 1stMt. n. 100 & 500) 44 4417* TT Eastern & 8. African Lid., 47/ Mt. Deb, 
Newcastle & Dist. E. L. Co., £9 pan 10 5 3/74d.* | 84--91 Do. do. (Mauritius Sub. 
Do. 447 Mort. Deb. ited . 2| Stock 4} 447* | 95—101 Eastern Ext. Australasia & China ... 
Newcastle-upon-Tyne Elec. Sup piy.. 5 8 59% a d Do. 4% Mort. Deb. Регр.............. 
Do. 82 Pin. ...... 5 8 1/424®% | 645—0 Easteru отар) С». азиз эзе за» өы 
Do. 67 yo (fully paid) . 5 5 5%* 5—5 Do, SEX Prat. esi cassnsstseccosscecses 
Do. 10/. 5 5 1/424 5—5 Do. 4% Mort. Deb.. Эбет 
Notting "i Elec. Ltg. "бо, “Ltd. 10 74 62* | 101—114 G. N. Tel. Co. (Co venhazen) ......««« 
Oxford Electric Co., Ltd, ............... 5 7 2/0* | 54—0 Indo-European ДА BRA Co. Ltd.. 
Do. 4% Deb. Red......... Stock 4 47%* | 95—97 Marconi Wireless Telegraph Co. Ltd. 
Bt. James and Pall Mall E. К. Co. T4. 5 10 5/-* ds National Telephone Co., Dus Pref... 
Do. 7% Non-Cum. Pref....... 5 T 3/0* —7 Do. Deferred ..... емне 
Do. 347 Deb. Red. Stock 8} | 3}%° 87—92 Do. 6% Cum. 1st Pref. 
Binithfleld Mkt, Elec. Sup. 'Co., Ltd. 5 nil — 4—14 ро. ' Cuin, 2nd Pref.. e 
Do. 4% Dsb. Кей .... Stock 4 4/-* 1-75 Do. 52 гй Pref. <, sebvetosnverneaces 
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SUMMARY 


PRor. C. A. Cancvs-WiLsoN read a Paper last week 
before the Institution of Civil Engineers, in which a 
formula for the predetermination of train resistance was 
discussed. The values of various constants were con- 
sidered in relation to numerous results of tests from 
whieh also certain general conclusions were drawn. 
(Page 1000.) 


WE give details of the proposal, which is to be sub- 
mitted to Parliament, for placing the whole of the 
electrieity supply companies of London under one man- 
agement. The Bill, which is promoted by the com- 
panies themselves, provides for the working of 
all these undertakings by a joint committee, and 
the ultimate purchase in 1932 or 1952 by an 
authority to be created by Parliament for the 
purpose. Particulars are also given of an alter- 
native scheme promoted by a new company, indepen- 
dently of the above proposal, and not having the 
support of the existing companies. Among tlie other 
Bills attention muy be drawn to the promotion of new 
tramways. There are three new companies, viz., the 
Crovdon & Southern District Tramways Co., the West 
London, Barnes & Richmond Tramways Co., and the 
London & Windsor Motor & Tramroads Co., proposing 
the construction of new lines, the Morecambe Corpora- 
tion seek to acquire the local tramway company, the 
Highgate Hill Tramway Co. wish to convert their cable 
lines to the overhead trolley system, and, in addition 
to the London County Council, there are some terr 
other Bills relating to the construction of tramways. 
A new electrie power scheme is proposed for North- 
East Ireland. excluding Dublin, and certain agreements 
made by the South W ales Electrical Power Distribution 
Co.. to facilitate the working of their undertaking. are 
up for confirmation. In addition to the proposal for 
the joint management of all the London electrie supply 
companies, five of these have depcsited an independent 
Bill seeking authoritv to associate for the purpose of 
giving а mutual supply, and also a revision of the exist- 
ing charges for power. (Page 1007.) 


Mr, W. B. WoopnovsrE, Chief Engineer to the York- 
shire Electric Power Co., read a Paper on the com- 
mercial aspect of electric supply at the meeting of the 
Leeds Local Section of the Institution of Electrical 
Engineers last Thursday. He dealt with the advan- 
tages of centralisation of power from the economie point 
cf view, and discussed the possibilities of co-operation 
with power companies of works affording by-products 
which could be utilised for power purposes. The ad- 
vantages to he gained by co-operation between supply 
authorities amongst themselves were also urged. In 
the discussion which followed, attention was drawn to 
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the fact that the cost of mains was often so great that 
it could more than counterbalance the saving in plant 
and costs, unless the diversity factor were high. (Page 
1011.) 

THE Postmaster-General last week appealed before 
the Railway and Canal Commissioners against a decision 
of the Watford County Court, which upheld a refusal 
of the Watford Urban District Council to give its con- 
sent to the Postmaster-General to erect overhead tele- 
phone lines. Sir William Robson, K.C., contended 
that the particular local circumstances should not out- 
weigh the effect of a refusal upon the undertaking as 
& whole, and complained that refusals on the part of 
urban district and other councils had the effect of in- 
creasing the cost of construction of the telephone and 
telegraph services. Mr. Moon, K.C., for the Watford 
Urban District Council, contended that the effect of 
the Watford refusal upon other authorities should not 
be taken into account in coming to a decision. (Page 
1014.) 

THE Board of Trade will shortly issue a revised 
memorandum regarding details of construction and 
equipment of new tramways. New provisions have 
been added regarding the distance at which side-posts 
should be placed from the kerb, and the use of a 
spring for holding down the lifeguard tray when 
dropped, and the paragraph relating to the connection 
of the trolley standard with earth has been rewritten. 
(Page 1014.) 

In a Paper read before the Electrical Contractors’ 
Association last week, Mr. FRANK BROADBENT reviewed 
and summarised the majority of the objections that had 
been raised to the proposed Home Office Regulations. 
He argued that there was little in the Regulations more 
stringent than the Wiring Rules of the Institution of 
Electrical Engineers and the Board of Trade Regula- 
tions, and that, as neither of these could be legally 
enforced, the new code was necessary. (Page 1015.) 

THE most interesting items in the electrical equip- 
ment of the Clausthal mines are an underground con- 
tinuous-current locomotive, a winding plant in one of 
the smaller shafts, and a main shaft-winding plant. 
In this latter case the peak load is obtained by the use 
of batteries, and not by a flywheel set. (Page 1017.) 

THE remains of the Right Honourable WILLIAM 
Tomson, Baron Kervin, P.C., O.M., G.C.V.O., 
LL.D.(Cantab.), D.C.L.(Oxon.), LL.D.(Dubl., Edin., 
Glasg., Princetown, Toronto), Member of the Ordre 
pour la Mérite, Grand Officer of the Legion of Honour 
of France, Past President of the Royal Society, Presi- 
dent of the Royal Society of Edinburgh, President of 
the Institution of Electrical Engineers, Chancellor of 
the University of Glasgow, Honorary Member of the 
Institution of Civil Engineers, Fellow of St. Peter's 
College, Cambridge, &c., &c., were interred in West- 
minster Abbey close to the tomb of Sir Isaac Newton, 
in the presence of a large and representative gather- 
ing of notable men on Monday last. (Page 1021.) 

Tue reading of the Paper announced for discussion 
at last Thursday's meeting of the Institution of Elec- 
trical Engineers was postponed, and the meeting ad- 
journed after the reading of messages of condolence on 
the death of Lord Kelvin. (Page 1023.) 


L:kEvT.-ConL. DmvirT's report on the ''run back” 
tramway accident that occurred last October is now 
issued. The accident arose through the motor-man not 
observing that the car was equipped with a modified 
controller, especially intended to prevent running back. 
To use this for this purpose he had only to swing the 
power-handle to the last brake-notch, leaving the re- 
versing lever in the forward position, but he turned 
the controller-handle and reversing-lever to the posi- 
tions they should have oecupied if the controller had 
been of the unaltered type, and in these positions, with 
the mcdified controllers, there is no braking effect what- 
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ever. The report concludes with a suggestion that 
more attention should be directed to slipper brakes 
actuated by compressed air. (Page 1023.) 

Тне concluding portion of Mr. V. A. Fynn’s Paper 
on torque conditions in alternate-current motors con- 
tains a treatment of types of motor, which the author 
designates as the self-excited, partly compensated, 


series induction motor, the separately excited 
two-phase partly compensated shunt induction 
motor, similar to the investigation into other 


types given in the earlier portions of the Paper. 
Some methods of starting “* single phase, self-excited, 


‘compensated induction motors ° were discussed, and a 


comparison of the weight efficiencies of continuous and 
alternating current motors was made. The principal 
contribution to the discussion was a written communi- 
cation from Dr, A. Hay, who took exception to some 
of the author's methods, and defended the hypothetical 
flux method condemned by Mr. Fynn. Mr. В. 
ORSETTISH gave some particulars of a single-phase motor 
made by the General Electric Co. to Mr. Fynn's de- 
signs, and expressed the opinion that multiplicity of 
patents had hindered the progress of the single-phase 
motor. Dr. D. K. Morris spoke of the ditheulty of 
ascertaining the true flux conditions, and Prof. G. 
Kapp referred to the discontinuity of the torque. Mr. 
FYNN replied at some length. (Page 1025.) 

A SHORT article describes a new form of watertight 
wall plug. (Page 1029.) 

A LECTURE was given recently by Mr. A. B. LENNOX 
before the Dublin Local Section of the Institution of 
Electrical Engineers upon the preparation of peat for use 
in gas producers for the production of electrical energy. 
A special form of grab dredger and drying apparatus 
designed by the author were described. (Page 1029.) 

Омрев ““ Electrical Science’’ are notes on new 
standard current balance, and on an accurate deter- 
mination of the E. M.F. of the cadmium cell. F. LEDER 
proves that the emissivity of osmium is higher than that 
of most metals. EKMAN investigates the elementary 
conditions of electric resonance, and HERWEG deter- 
mines the manner in which spark potential is influenced 
by ionisation in the spark gap. (Page 1030.) 

THE electrical induction furnace appears to be very 
satisfactory in desulphurisation of steel. According to 
A. Scumipt the results obtained are a great deal better 
than when the open-hearth furnaces are employed, and 
attributes this to the action of the alternating current 
upon the molten metal. А Paper of considerable im- 
portance, by Prof. M. M. RICHTER, is abstracted. Не 
finds that quite high static charges are produced upon 
driving belts, and shows that these may often be the 
cause of explosion where the atmosphere is laden with 
dust or other substances which will explode in contact 
with a light. He states that impregnating the belts 
with glycerine prevents the formation of such charges. 
(Page 1031.) 


AMONG the specifications published by the Patent Office 
this week is one by H. LEITNER, which relates to an 
improved means of regulating the speed and power of 
electric vehicles. Another patent, by HAMILTON ard 
FERRANTI, deals with improvements in coin-freed meters 
and their mechanism. The BRITISH THoMSsoN-HovsrToN 
Со. and WOODBRIDGE have an improved method of dis- 
tribution for electric currents, especially applicable to 
tramways. W. H. Sayers has patented a device for 
protecting transformers and transforming machinery 
from damage due to overloads. SIEMENS Bros. have 
a new type of controller for electric motors, which pre- 
vents sparking of the contacts, and it is particularly 
applicable to tramways. (Page 1032.) 

A COLLIERY manager at Cleckheaton has been fined 
for failing to have the electrical appliances efficiently 
protected, for not having a competent person in 
charge, and for failing to give notice of intention to use 
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electricity. The Bury Corporation proposes to erect a 
new electricity works at an estimated cost of £70,000. 
An engine-man was killed by shock in Nandeath Colliery 
on Thursday. Some interesting figures are given com- 
paring the cost of are lighting in various parts of 
London. There has been further opposition from rate- 
payers to the Local Government Board sanction to a 
loan for electric lighting purposes at Surbiton. It is 
announced that the concession for the Moscow tram- 
ways has been transferred by Messrs. Bruce Peebles 
& Co. to a British syndicate of which Mr. F. C. 
Armstrong is managing director. The issue of £300,000 
prior lien 6 per cent. debentures was authorised by а 
meeting of the debenture holders of the British West- 
inghouse Co. last week. There was considerable oppo- 
sition, but the directors held proxies which gave them 
а majority. (Page 1033.) 


THE proposal made by the London electricity supply 
companies to place the whole contro) of their under- 
takings under one management is the outstanding 
feature of the electrical Bills which will come before 
Parliament in the 1908 session. The Bills are all now 
deposited at Westminster, and although they are not 
yet open to public inspection, we are able to publish 
to-day а full summary of their contents. If the scheme 
submitted by the London companies is adopted, it will 
at last dispose of the difficulties that have surrounded 
the supply of cheap electric .power in London for so 
long. The conditions of electric supply in London and 
Greater London are so analogous to those which were 
the means of creating the Metropolitan Water Board, 
that in following the action of Parliament in this 
connection the electrie supply companies have adopted 
the only course really open to them if their interests 
are to be conserved at all. But the analogy of the 
Water Board is only followed to the extent of creating 
a Joint authority, for the undertakings under its control 
may be purchased either in 1032 or 1952 upon terms 
set out in the Bill, and by a special body authorised 
by Parliament, which may be the London County 
Council. At present the joint committee proposed 
under the Bill consists only of representatives of the 
electric lighting companies inside the County of London, 
but the London County Council is given the option 
of appointing two members, whilst any other local 
authority or company with electric supply powers, either 
within the county or within Greater London, may join 
the Board. The scheme put forward forms the basis 
of discussion and criticism, but it would appear to have 
all the elements of successful working in it, although 
it would be interesting to know how the promoters 
propose to deal with an application to join the com- 
mittee from, for instance, the St. Marylebone Borough 
Couneil, with its exceedingly heavy capital expendi- 
ture, or from the Woolwich Borough Council, with its 
huge deficit still to liquidate. That a serious effort is 
to be made to get this mensure passed is evident from 
the provision which exempts the bulk supply areas of 
existing undertakings in the scheduled area from the 
operations of the joint committee's undertaking, and 
this is further testimony to the complete co-operation 
between the companies, the absence of which in the 
past has been a serious drawback to the evolution of 
any scheme in which they could take part. The pro- 
posal involves engineering and administrative ques- 
tions of great interest, and the committee stage of the 
Bill will not be second in importance even to the 
famous fight over Mr. Merz's seheme in 1905. 
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THE draft revised ‘‘ Memorandum on the Details 
of Construction and Equipment '' of new tramways and 
light railways, recently issued by the Board of Trade, 
contains several new recommendations, the majority of 
which crystallise the practice followed by the most 
experienced tramway engineers. The requirement that 
pole bases should be sufficiently inside the kerb to pre- 
vent road vehicles fouling them has been brought home 
to & good many managers by damage to pole bases 
from the hubs of wagons. It is not generally known 
that the driver of a vehicle is entitled to bring his 
near wheels hard against the kerb, in order to utilise 
it as a brake, and, therefore, entitled to have reason- 
able clearance on the footpath for the overhang of 
the vehicle. The requirement will not please certain 
road authorities, who see their narrow '' sidewalks ” 
further eneroached on. The other new recommenda- 
tions relate to cars. Prudent engineers have always 
submitted car drawings to the Board of Trade before 
ordering, and it has sometimes happened that where 
this has not been done, the inspecting officer has called 
for considerable alterations to the rolling stock -pro- 
vided, most annoying to the owners who expected to be 
able to start working immediately. The requirement 
of а holding-down spring to the tray.of a lifeguard is 
new and of questionable advantage. The wholly laud- 
able intention is to make the pick-up more certain, 
but the failure to pick up is more often due to the 
manner of presentation of the body than to faulty 
action of the guard. Lifeguards fall at least twenty 
times for once that they are required, and the spring 
seems likely to increase the damage to them caused by 
paving and other obstacles not human. The note as 
to top-deck covers is a relaxation of the unconditional 
disapproval of such covers on lines of 3 ft. 6 in. gauge 
or less; it will probably result in a limitation of the 
use of covered cars to certain routes where curves, 
gradients, and wind exposure are considered favourable. 
The sanding of both rails from each end of the car is 
a lesson from some recent ‘‘ runaway '' accidents. The 
connection of all railings to earth has been the general 
practice with car builders, and is an extension of the 
general rule of safety for bare conductors in the vicinity 
of ‘‘ live "" apparatus. 


— — ia —— 


MR. FRANK BnoADBENT has done a useful service in 
collecting and epitomising the objections in detail that 
have been raised to the proposed Home Осе Regula- 
tions, and it is to be regretted that he did not extend his 
work to all the 33 Articles, instead of confining his 
attention to those which would concern members of 
the Electrical Contractors’ Association. He has, how- 
ever, interpreted the contractors’ interests broadly, and 
there are but few of the regulations with which he has 
not dealt. We must, however, dissociate ourselves 
entirely from Mr. Broadbent’s pronouncement in favour 
of them. The interests of the industry will not be served 
by the issue of a long set of regulations, whether they 
impose new restrictions or are merely in the nature of 
an elementary treatise on electrical engineering. It 
would be far better to establish a system of Home Office 
certificates for electrical engineers in charge, than to 
issue a set of rules so detailed that they would actually 
encourage the untrained electrical engineer to use them 
as a substitute for the practical experience which he 
lacks. ү 
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TRAIN RESISTANCE 


PAPER was read on Tuesday of last week, before the 
A Institution of Civil Engineers, by Prof. C. A. Carus- 
‘Wilson, on “ The -Predetermination of Train-Resistance.” 

The first section of the Paper dealt with the form of the resist- 
ance equation. The different elements of train resistance were con- 
siderea, namely, journal-friction, rolling-friction, track-resist- 
ance, flange action, and air-resistance. ach element of resist- 
ance was given in terms of the known variables, and existing 
experimental results bearing on the question were reviewed. 
The conclusion was arrived at that the component parts of 
train-resistance might be divided into three groups, distinguished 
by their relation to the speed. "The resistances in Group 1 are 
independent of the speed, and inciude journal-friction, rolling- 
friction, and track-resistance. Group 2 includes the resistance 
caused by flange-action, which varies as the first power ot the 
speed. Group 5 includes all forms of air-resistance, which vary 
as the square of the speed. The resistance-equation is of the 
form AZ -4-zBv-c-Cv,. ` 

The second section was devoted to the determination of the 
constants in the resistance-equation. The ditterent methods ot 
making train-resistance tests, and the errors to which they are 
liable, were considered. kor the purpose of determining the 
constants the author selected tests made by Mr. Barbier on the 
Northern Railway of France, as being the most complete and 
reliable tests of which full records had been kept. "These tests 
were made on two classes of rolling stock, namely, four-wheel 
. and bogie coaches, and a comparison of the results obtained in 
the two cases, as represented by curves which are reproduced 
in the Paper, furnished a means of arriving at the constants in 
the resistance-equation. These constants depend upon the type 
of rolling stock under test, and formule were deduced by which 
the constants for any given type o! rolling stock might be 
obtained. 

In the third section the resistance-formulie were applied to a 
number of different cases in order to ascertain how far they 
afforded a correct predetermination of the resistance of trains 
made up of rolling stock entirely different from that tested on 
the Northern Railway of France. For this purpose a number 
of the most reliable tests available were selected, the resistance 
was computed by the aid of the formulw, and the resistance- 
curve was then obtained and compared with the results of each 
test. The tests considered were the following :—(1) Tests of 
bogie-coaches on the Lancashire and Yorkshire Railway.—These 
coaches differed materially from those tested by Mr. Barbier. 
The curve obtained by the application of the formule showed 
& close agreement, with the test results, and the mean difference 
at eight selected speeds from 10 to 80 miles per hour was 3 per 
cent. (2) Tests of four-wheel goods-wagons on the London and 
North-Western Railway.—Here the calculated resistance was 
5 per cent. below that obtained by test. (3) Tests on eight- 
wheel bogie goods-wagons on the New York Ontario and 
Western Railway.—The calculated value was 84 per cent. less 
than the observed value. (4) Tests of eight-wheel electric 
motcr-coaches made by the St. Louis Electric Railway Test Com- 
mission.—The resistance obtained from the formule showed a 
close agreement with that obtained in the test. (5) Tests of 
twelve-wheel high-speed bogie-coaches at Zossen.— The calculated 
resistance differed from the test value by a constant amount 
of 100 pounds, being a difference of 74 per cent. at 60 miles 
per hour. 

In the fourth section the following practical questions were 
discussed in the light of the conclusions arrived at :— 

(1) Journal-friction in its relation to train-resistance and its 
possible reduction by roller-bearings.—Vhe real value of roller- 
bearings in railway traction lies in the reduction of running- 
resistance and consequent saving of energy, and not in the re- 
duction of starting-eftort. 

(2) The influence of the truck оп the resistance of bogie- 
coaches.—The resistance of a coach depends largely upon the 
wheel-base of the truck, and the relation of the weight of the 
bogie-trucks to that of the whole coach. 

(5) The effect of electrical driving on the resistance of bogie- 
coaches.—The weight of the motors and the extra weight of the 
motor-trucks in electrically-driven coaches increases the flange 
action and the total resistance of such coaches. The resistance 
of electrical motor-coaches is in some cases as much as 54 per 
cent. greater than that of trailing coaches running at the same 
speed under similar conditions. 

(4) The reduction of the resistance of qoods-awagqons hy the 
use of bogies.—The intluence of the bogie on train-resistance is 
greatest in the case of goods-wagons. 

(5) The relation between the tractive efforts required to haul 
loaded and empty bogie qoods-waqons.—-Since HNange-action de- 
pends upon the ratio of the weight of the bogie to that of the 


whole wagon, it follows that the resistance per ton of a loaded 
bogie-wagon must be less than that of the same wagon empty. 

(6) The »ncidence of train-resistance on flange- and rail -icear. 
—The energy expended in overcoming flange-resistance is repre- 
sented by the wear of tyres and rails. 

(7) The reduction of flunge-action by mechanical. contrivance. 
—By giving the bogie a lead, as is done in Timmis’s bogie-lead, 
the flange-action of the bogie can be reduced, the saving depends 
upon the ratio of the bogie wheel-base to the distance between 
the bogie centres, and also upon the ratio of the bogie weight 
to the total weight. 

(8) The effect of side play on train-resistance, and ils posethle 
limitation.—Vhe amount of play between the flanges and the 
rails is an important factor in train-resistance. 

(9) Lhe relative importance of atr-resistance.—Vhe resistance 
of the air with a train of bogie-coaches, running at oU miles per 
hour, amounts to about one-half of the total tractive efiort 
required to hau! the train. The experiments conducted by the 
St. Louis Electric Railway Test Commission show that a large 
reduction can be made in the front and rear air-resistance by 
shaping the ends, and that by this means a saving can be effected 
of 10 per cent. of the total tractive effort with a long passenger- 
train, and 30 per cent. with a single coach. 


NEW PUBLICATIONS 


“Thomas Alva Edison." 
By Francis Arthur Jones. 
6s. 

"English. Prices with French Equivalents.” By Hugh P. 
McCartney. (London: E. & F. N. Spon, Ltd.) 1s. 

“оте Quick and Easy Methods of Calculating.” By Robert 
Gordon Blaine. Third edition. (London: E. & F. N. хроп, 
Ltd.) 2s. 6d. 


Sixty years of an inventor's life. 
(London: Hodder and Stoughton.) 


Rontgen Society.—An ordinary general meeting will be held 
at 20 Hanover Square, London, on Thursday, January 2nd, at 
8.15 p.m. The Standards Committee will present an interim 
report. 

The Callender Cable Calculator.— Mr. R. W. Paul informs us 
that he still makes the Callender Cable Calculator, invented bv 
Mr Harold Hastings, mentioned in the review of Messrs. 
‘*Callender’s New Shde Rule" in our last issue. 


Board of Trade Inquiry into the Greenwich Boiler Explosion. 
—On Monday, December 16th, an inquiry into the boiler explosion, 
which occurred on December 20th last year at the Greenwich 
station of the South Metropolitan Electric Light and Power Co., 
was opened on behalf of the Board of Trade by Mr. A. A. Hud- 
son and Mr. J. H. Hallett. Mr. G. C. Vaux appeared on behalf 
of the Board of Trade, Mr. E. C. Hills for Messrs. W. Beard- 
man & Co., Mr. P. G. Nicholls for Messrs. Babcock & Wilcox, 
and Mr. G. Whale for the Electric Light Co. Тһе cir um- 
stances of the accident were fully described in ELECTRICAL 
ENGINEERING, Vol. I., p. 24, and a report of the inquest on 
p. 87. In opening the case, Mr. Vaux outlined the method of 
construction of the type of drum which burst, and gave 
particulars of the tests to which the drum in question 
had been subjected. ^ Leakages had been detected in Octo- 
ber and in December, when a crack in one of the plates was 
noticed. The details of the explosion were recapitulated when 
two men were killed and eight others somewhat injured. One 
end of the thermal storage drum had fractured circumter- 
entially at the knuckle of the tlange, and the dished end itself 
had been projected some distance, causing considerable damage. 
There were three matters to which inquiry was to Le 
directed : First, the manufacture of the plates; secondly, the 
manufacture of the drum; and thirdly, the method followed 
bv the South Metropolitan Co.'s officials in their treatment of 
the drum after the crack appeared. Mr. H. W. Bowden 
(Chief Engineer to the South Metropolitan Electric Light and 
Power Co.) then gave evidence as to the original testing of the 
boiler, and said he had detected a crack in December which. 
however, he did not regard as dangerous. He had exanuned 
the end plate which had blown out, and had noticed severe 
indentations round the knuckle of the flange where it had 
broken, and suggested that material might have been injured 
during manufacture. On the following day evidence was given 
by Mr. A. Burtenshaw, charge engineer in the employ of the 
company. He said that the crack in the drum, which was the 
cause of the accident had remained in the same condition for 
several days. and he had not regarded it as dangerous. Mr. 
J. A. Constable (resident engineer), and Mr. H. L. Shermer. 
who superintended the erection of the boiler, also gave evidence. 
In giving evidence on the Wednesday, Mr. H. W. Kolle. assistant 
manager to Messrs. Babcock & Wilcox, the makers of the drum 
in question, stated that the information that there was а slicht 
crack in the drum was conveyed to him on the day before tne 
explosion. He had recognised at once that there was possibility 
of the crack extending. though he had not regarded the danzer 
as imminent. From his examination of the end of the drum 
after the explosion, he had inclined to the conclusion that there 
had been a brittle plate. 
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ELECTRICAL BILLS IN THE NEXT PARLIAMENTARY SESSION 


Full Details of the Proposal to Place All the London Electricity Supply Companies Under 
One Management. 


S already announced, only two Bills have been 

deposited in Parliament for next session dealing 
with electric power supply in London and the surround- 
ing districts; these are by companies, for the London 
County Council has decided to leave the problem to be 
solved by private enterprise. The two Bills in ques- 
tion are one promoted by the electric lighting companies 
of London, by which it is proposed that a joint com- 
mittee should be created, and another which, if passed, 
will incorporate a new company to be called the London 
& District Electricity Supply Co. As the Bills have 
now been deposited, we are able to give full details 
of the proposals. A feature of the two Bills is that 
both include a purchase clause which is to be put into 
operation by an authority established by Parlia- 
ment. 


THE ELECTRICITY SUPPLY COMPANIES’ PROPOSAL. 


The first members of the joint committee to be 
created under the Bill of the electric lighting companies 
are as follows:— 

H. R. Beeton, Brompton and Kensington Electricity Supply 
Co.; W. R. Fladgate, Charing Cross, West End and City Elec- 
tricity Supply Co.; J. I. Courtenay, Chelsea Electricity Supply 
Co.; J. B. Braithwaite, City of London Electric Supply Co. ; 
R. P. Sellon, County of London Electric Supply Co.; R. Stewart 
Bain, London Electric Supply Corporation; W. Harrison Cripps, 
Metropolitan Electric Supply Co.; and H. St. John Winkworth, 
South Metropolitan Electric Light and Power Co. 

The London County Council ıs entitled to appoint two mem- 
bers, and other electric supply companies or distributing authori- 
ties may also join. The tenure of otlice for the first members 
is to be three years, after which the chairman and deputy 
chairman shall hold ottice for one year, and ordinary members 
three years. The first meeting of the Joint Committee is to 
be held within one month of the passing of the Act, the Secre- 
tary of the Charing Cross Co. acting as secretary to the Joint 
Committee for the time being. Members of the Joint Com- 
mittee are to be paid, and the amount of remuneration either 
for the members of the main committee or any sub-committees, is 
to be determined by the Joint Committee. 

All generating stations belonging to the com- 
panies or authorities comprising the joint committee 
will come under the control of that body, and be worked 
as one undertaking, whilst agreements may also be 
entered into for the transfer of other works. but no 
such agreement is to be binding unless ratified by the 
Board of Trade. 

Authorised distributors will be supplied in bulk at 
prices not exceeding £5 per annum per kw. of maxi- 
mum demand plus 0°35d. per unit, on a contract for 
not less than seven years. Incidentally, it may be 
pointed out that the Bill proposes to revise the schedule 
of prices attached to the Provisional Orders of the 
London companies, so that from January 1st, 1909, the 
maximum charge for electrical energy for power pur- 
poses shall be £4 10s. per annum per kw. cf maxi- 
mum demand and 0°5d. per unit, a price which may 
be revised by the Board of Trade after seven years 
on the application of 20 consumers, or the London 
County Council, the joint committee, or the individual 
companies themselves. The joint committee takes 
powers to supply electrical energy throughout the area 
for canal haulage, or traction, &e., but the '' bulk 
supply '' areas of the following companies are exempted 
from the provisions of the Bill:—-North Metropcltan 
Electric Power Supply Co., Kent Electric Power Co., 
Metropolitan Electric Supply Co., Charing Cross, 
West End & City Eleetricitv Supply Co., South Metro- 
politan Electrie Light & Power Co. 

The finaneial clauses of the Bill provide that stock 
may be created called “ The London Electric Supply 
Joint Committee Guaranteed Stock ’’ to the extent of 
£1,000,000 at interest not exceeding 5 per cent. per 


annum, and it may be redeemed at not less than 110 
on the purchase of the undertaking of the joint com- 
mittee in 1932, or at par if not purchased until 1952. 
The following companies will guarantee the interest 
upon this stock:—Charing Cross, West End & City 
Electricity Supply Co., City of London Electric Light- 
ing Co., County of London Electric Supply Co., London 
Electric Supply Co., Metropolitan Electric Supply Co., 
South Metropolitan Electric Light & Power Co. 

The following is the full text of the proposed pur- 
chase clause, which constitutes Section 43 of the Bill : — 


(1) In this Section the expression ''Purchasing Authority " 
means the London County Council or any pubiic authority 
authorised by Parliament to purchase the undertakings of all 
the London Electric Supply Companies. 

(2) The purchasing authority may by notice in writing require 
the Joint Committee and all the London Electric Supply Com- 
panies to sell to them at one and the same time the Under- 
taking of the said Committee and the Undertakings of all the 
said Companies except Undertakings wholly for the supply of 
any area outside the Administrative County of London. 

(3) The date at which such purchase shall take effect shall 
be either the first day of January, One thousand nine hundred 
and thirty-two (hereinafter referred to as ‘‘the earlier date of 
purchase "), or the first day of January, One thousand nine 
hundred and fifty-two (hereinafter referred to as “the later 
date of purchase"), provided that the purchasing authority 
shall give to the Joint Committee and each of the London 
Electric Supplies Companies at least three years previously to 
the earlier date of purchase, or to the later date of purchase 
as the case may be, notice in writing of their intention to 
purchase at such date. 

(4) As and from that date the Joint Committee and each 
Company shall sell their respective Undertakings to the pur- 
chasing Authority and the purchasing Authority shall purchase 
the same upon terms unless otherwise agreed :— 

(a) Of paying the sum required at the date for purchase 
specified in such notice to redeem the stock created and issued 
by the Joint Committee after deducting from such sum the 
realisable value at that date of the investments representing the 
Sinking Fund and (if the notice be given for purchase at the 
earlier date of purchase) of paying in addition such an amount 
to represent the loss of net revenue which might have been 
earned by the Joint Committee if their Undertaking had re- 
mained in their possession during the period between the earlier 
date of purchase and the later date of purchase as having regard 
to all the circumstances of the case shall in default of agree- 
ment be determined by an Arbitrator to be reasonable. 

(b) Of paying to the several Companies for the Undertakings 
of those Companies which the Local Authority can require of 
those Companies to sell under the provisions of ‘The Electric 
Lighting Act, 1888"' the value of such Undertakings ascer- 
tained on the terms and in accordance with the provisions set 
forth in Section 2 of that Act. 

(c) Of paying to the several Companies for the Undertakings 
or any parts of the Undertakings of those Companies which 
the Local Authority cannot require those Companies to sell as 
aforesaid the value of such Undertakings or parts of Under- 
takings such value in default of agreement to be ascertained by 
arbitration under the provisions of ‘‘The Arbitration Act 1889." 

(5) Any generating stations and works of any of the London 
Electric Supply Companies transferred to the Joint Committee 
pursuant to this Act shall upon such transfer cease to form 
part of the Undertaking of such Company. 

(6) The amount paid to the Joint Committee for the purchase 
of their Undertaking, including any sum in respect of purchase 
at the earlier date of purchase, together with the amount at 
the date of purchase standing to the credit of the Reserve 
Fund and the Sinking Fund shall be applied as follows :— 

(Firstly) In payment of the working expenses of the Joint 
Committee up to and the debts owing by them at the date when 
the purchase shall be completed and the interest then out- 
standing or accruing to that date upon the Stock of the Joint. 
Committee. 

(Secondly) In paying to the Holders of the Stock of the 
Joint Committee the price at which such Stock is redeemable; 

(Thirdly) In repaying to the Companies guaranteeing the 
Stock of the Joint Committee any sums paid by them under 
their respective guarantees and not at the time repaid; 
and the balance (if any) shall be divided among the Companies 
guaranteeing the Stock of the Joint Committee 1n proportion to 
their respective guarantees. 

(7) The Board of Trade may determine any other questions 
which may arise in relation to such purchase and from and 
after the date of purchase or such other date as may be agreed 


1008 


ELECTRICAL ENGINEERING . 


Dec. 26, 1907. 


upon between the parties all lands buildings works materials 
and plant so purchased shall vest in the purchasing authority 
freed from any mortgages charges liens or similar obligations of 
the Joint Committee or any Company or attaching to the 
Undertakings and the powers of the Joint Committee and each 
Company in relation to the supply of electricity shall absolutely 
cease and determine and shall vest in the purchasing authority. 

(8) After the passing of this Act the Undertakings of the 
London Electric E Companies shall cease to be purchasable 
otherwise than in accordance with the provisions of this Section. 

(9) 1f previous to the acquisition by the purchasing authority 
of the undertakings of the London Electric Supply Companies 
the Local Authority of any district in which any undertaking 
to be acquired or any part of such Undertaking shall be situate 
shall give to the purchasing authority not less than six months 
notice in writing under seal of their desire to purchase the 
distributing mains plant and works (other than any generating 
station and works which prior to such acquisition formed part 
of the Undertaking of the Joint Committee) within the area 
of such Local Authority the purchasing authority shall upon 
the completion of the purchase sell and transfer to such Local 
Authority such distributing mains plant and works as afore- 
said together with all the rights powers authorities privileges 
and obligations of the Company from whom the same were 
purchased with respect to the supply of electrical energy within 
the district of such Local Authority and such Local Authority 
shall pay to the purchasing authority such proportion as may 
reasonably be attributed to the mains plant and works so pur- 
chased by them from the purchasing authority of the price or 
consideration paid by the purchasing authority for the acquisi- 
tion by them under the provisions of this section of the Under- 
taking of such Company. 


The area covered by the Bill is as follows :— 


The Administrative County of London. 

Essex—the County Borough of West Ham, the Borough of 
East Ham, and the Urban Districts of Barking Town, Waltham- 
stow, and Leyton. 

Kent—the Borough of Bromley and the Urban Districts of 
Erith, Bexley, Footscray, Chislehurst, Beckenham, and Penge, 
and so much of the Rural District of Bromley as is comprised 
in the Parish of Mottingham. 

Surrey—the County Rorcucti of Croydon, the Boroughs of 
Kingston-upon-Thames, Richmond, and Wimbledon, the Urban 
Districts of Barnes, Ham, and The Maldens and Coombe, and 
so much of the Rural District of Croydon as is comprised in 
the Parish of Mitcham. 

Middlesex—the Borough of Hornsey, and the Urban Districts 
F Chiswick, Acton, Willesden, Hendon, Finchley, and Totten- 

am. 


Contributing to the promotion are the following com- 
panies :— 


Brompton & Kensington Electricity Supply Co., Central 
Electric Supply Co., Charing Cross, West End & City Elec- 
tricity Supply Co., Chelsea Electricity Supply Co., City of 
London Electric Lighting Co., County of London Electric 
Supply Co., Kensington & Knightsbridge Electric Lighting Co., 
London Electric Supply Corporation, Metropolitan Electric 
Supply Co., Notting Hill Electric Lighting Co., St. James's & 
Pall Mall Electric Light Co., South London Electric Supply 
Corporation, South Metropolitan Electric Light & Power Co., 
Westminster Electric Supply Corporation. 


THE New CoMPaANY's PROPOSAL. 


In the second Bill, which proposes the incorporation 
of the London & District Electricity Supply Co., the 
following area is scheduled : — 


The Administrative County of London. 

Essex—The County Borough of West Ham, the Borough of 
East Ham, the Urban Districts of Barking Town, Chingford, 
Gravs, Thurrock, Ilford, Leyton, Romford, Waltham Holy 
Cross, Walthamstow, Wanstead, and Woodford, and so much 
of the Rural District of Romford as is comprised in the parishes 
of Dagenham, Havering-atte-Bower, Hornchurch, Noak Hill, 
Rainham, and Wennington, and so much of the Rural District 
of Orsett as is comprised in the parishes of Aveley, Chadwell 
ы Little Thurrock, Stifford, West Thurrock, and West 

ilburv. 

Kent—The Boroughs of Bromlev, Gravesend, Beckenham, 
Bexley, Chislehurst, Dartford, Erith, Foots Cray. Northfleet, 
and Penge, and so much of the Rural District of Bromley as is 
comprised in the parish of Mottingham, and so much of the 
Rural District of Dartford as is comprised in the parishes of 
Crayford, Darenth, Southfleet, Stone, Swanscombe, and Wil- 
mincton. 

Surrev—The County Borough of Crovdon. the Boroughs of 
Rineston-on- Thames, Richmond. and Wimbledon; the Urban 
Districts of Barnes, Ham, and The Maldens and Coombe; and 
so much of the Rural District of Croydon as is comprised in the 
parishes of Merton and Mitcham. 

Middlesex —The Boroughs of Ealing and Hornsey. and the 
Urban Districts of Acton, Brentford, Chiswick, ‘Edmonton, 


Enfield, Finchley, Friern Barnet, Hendon, Southgate, Totten- 
ham, Willesden, and Wood Green. 


The subscribers are Sir Thomas Hugh Bell, Bart., 
R. W. Blackwell, R. S. Guinness, R. Miller, G. D. Rowe, 
Owen H. Smith, W. D. Ward, Vincent W. Yorke, and 
John Young. The capital of the company is to be 
£4,500,000 in £10 shares, with the usual one-third 
borrowing powers; but before the compulsory powers 
may be put into force, £500,000 must be subscribed. 
Land for generating stations is scheduled at Barking, 
whilst the use of the Blackwall and Rotherhithe tunnels 
of the London County Council is alsd asked for. 

Supply is to be given to authorised distributors and 
to railways, docks, canals, &с. Electrical energy may 
also be supplied to any consumer for power purposes 
if such person is unable to obtain from the authorised 
distributor in the area a supply at a price which does 
not exceed the price at which the company are willing 
to supply to the authorised distributor, by more than 
one per cent. in respect of each 10 kw. or part of 10 
kw. by which the maximum demand of such person 
falls below 250 kw. This latter figure represents the 
railway, dock, and canal consumers, which the com- 
pany may supply, the terms being a seven years’ con- 
tract. Failure to supply such consumers involves the 
company in a penalty of £10 per day to an amount 
not exceeding £500, if wilful default is proved. 

A substantial commencement with the works must 
be made within five years of the passing of the Act. 

There are the usual general provisions in such Bills, 
including exemption of generating stations from build- 
ing Acts, power to apply for provisional orders. take 
transfers of undertakings, &c. The payment of interest 
out of capital during construction at the rate of 4 per 
cent. per annum is also provided for. 

The purchase clause (Section 65) is given below : — 


Section 65.—The undertaking of the Company shall be liable 
to purchase by any County Council or joint-committee of County 
Councils body of trustees, or other public authority or body 
who may be authorised by Parliament to purchase the under- 
taking (hereinafter called ‘‘the purchasing body ") on and sub- 
ject to the following terms and conditions (that is to say) :— 

(1). The purchasing body may, on giving not less than twelve 
months previous notice in writing to the company of their in- 
tention to acquire the undertaking, purchese the same at the 
expiration of forty-two vears from the thirty-first day of 
December, one thousand nine hundred and eight, upon the terms 
of the purchasing body paying to the Company a sum equal to 
the amount properly expended by the Coinpany upon the under- 
taking and chargeable to capital account at the date of the pur- 
chase, as certified from time to time by an auditor appointed as 
hereinafter provided together with such a sum (if anv) as would 
be required to make up the aggregate amount of the dividends 
paid by the Company up to the date of purchase to six per 
centum per annum upon the capital from time to time paid пр 
after deducting from the aggregate of those sums the aggregate 
amount of the value of the investments and monevs representinz 
the sinking fund and the insurance and reserve funds provided 
for by this Act. 

(2). The purchasing body may also, on giving not less than 
twelve months previous notice in writing to the Company of 
their intention to acquire the undertaking, purchase the same 
at the expiration of any period of ten years subsequent to the 
expiration of the said period of fortv-two vears upon the terms 
of the purchasing bodv paving to the company a sum equal to 
the amount properly expended by the Company upon the under- 
taking and chargeable to capital account at the date of the nur- 
chase, as certified from time to time by an auditor appointed, as 
hereinafter provided, after deducting therefrom the aggregate 
amount of the value of the investments and moneys represent- 
inz the sinking fund and the insurance and reserve funds præ 
vided for bv this Act. 

(3). No allowance shall be made to the Company for comnul- 
sory purchase or for goodwill, or for the prospective or future 
value of the undertaking. 

(4). For the purpose of this section the accounts of the Com- 
pany for each year prior to the date of purchase. including the 
year in which the nurchase occurs or anv part thereof shall be 
audited bv an auditor appointed as hereinafter provided. and a 
copv of the accounts as audited shall be filed with the Board 
of Trade. 

(5). The Board of Trade shall and are herebv empowered to 
appoint such person as the Board shall think fit to he an 
auditor for the vurpose of this section. and the remuneration 


of any such auditor shall be fixed by the Board and shall be 
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borne and paid by the Company in such manner as the Board 
shall direct. 

(6). The purchasing body shall also pay to the Company for 
the materials and stores on hard at the date of purchase a 
rice to be agreed on or in case of difference to be determined 
b: an arbitrator to be appointed by the Board of Trade and 
in addition the value of the debts due to the Company the 
amount of the cash in hand or at the bankers and securities for 
money other than those representing the sinking insurance and 
reserve funds provided for by this Act, and the Company shall 
discharge all debts due bv the Company at the date of pur- 
chase and all liabilities with respect to any debenture stock or 
mortgage debt of the Company. 

(7). The expression ‘‘ undertaking” shall for the purpose of 
this section include all rights of generating purchasing using 
transmitting transforming distributing supplying and utilising 
energy and all other rights powers authorities and privileges 
of the Company and all such property real and personal and all 
other interests and rights in to and out of the property real 
and personal and obligations and things in action as may be in 
the possession of the Company or belong to them immediately 
before the date of purchase and all books accounts and docu- 
ments relating thereto but subiect to all labilities and obliga- 
tions of the Company other than the debts due by the Com- 
pany and the liabilities with respect to the debenture stock and 
mortgage debt of the Company. 

(8. As from the date of purchase the undertaking shall be 
transferred to and vested in the purchasing body and such 
body shall have and mav exercise all the rights powers authori- 
ties and privileges of the Company and shall to the exclusion 
of the Company be subject to all the duties obligations agree- 
ments and liabilities of the Company in like manner as if they 
were the Company except the debts due by the Company at the 
date of purchase and the liabilities with respect to the debenture 
stock and mortgage debt of the Company. 


The second schedule sets out the maximum charges 
which may be made by the company. 

The charge to be made by the company to any au- 
thorised undertaker, or to the proprietors or trustees 
of any railway tramway tramroad canal or naviga- 
tion, or to any power user whose maximum demand 
exceeds 250 kw., shall not exceed the following at each 
point of supply, viz. :— 


(a) For a suoply of alternating current untransformed at the 
rate of a fixed sum of three pounds per annum per kilowatt of 
maximum power required to be supplied and in addition a sum 
of 0'25d. per unit for all units supplied to such consumer; 

(b) For a supply of transformed alternating current at the 
rate of a fixed sum ot three pounds ten shillings per kilowatt 
of maximum power required to be supplied and in addition a 
sum of 0:54. per unit for all umts supplied to such consumer; 

(c) For a supply of direct current at the rate of a fixed sum 
of four pounds ten shillings per annum рег kilowatt of 
maximum power required to be supplied and in addition a sum 
of 0`534. per unit for all units supplied to such consumer. 


OTHER ÉLEcTRICAL BILLS. 


With the exception of the electric power Bills for 
London dealt with above, there is not much that calls 
for special comment in the private Bills for the 1908 
session of Parliament, but we give some particulars 
of those measures of electrical interest, taken from 
the Bills themselves, which supplement particulars 
whieh we had been enabled to publish when the pre- 
liminary statutory notices were issued. 


Under an agreement between the Morecambe Corporation and 
the Morecambe Tramways Company, dated November 29th, 1907, 
the former acquire the undertaking of the latter in so far as 
it is within the municipal boundaries. A Bill is therefore being 
promoted by the Corporation to confirm this agreement, and to 
authorise the reconstruction of the lines and the construction of 
new ones for electric traction. The purchase price is to be 
arrived at by arbitration, if not agreed upon, but the bill 
authorises the borrowing of £44,327 for the purchase of the 
company's undertaking, and the construction of new lines. repay- 
able in 50 years, and £10,000 for feeders, cables, &c., repayable 
in 20 vears. 

Another new tramway undertaking is comprised in the Croydon 
and District Tramways Co., the subscribers to which are as 
follows :—J. B. Brathwaite, F. W. Revnolds, A. H. Sanderson, 
F. E. Savory, R. P. Sellon, and Joseph Shaw. This proposes 
the construction of about six miles of tramwavs in the rural 
district of Croydon just outside the Croydon Corporation 
boundary. for which a capital of £85,000 is authorised in £1 
shares. Running powers over certain lines of the Croydon 
Corporation are asked for. The Bill varies the terms of pur- 
chase of the Tramways Act of 1870. by substituting 50 years for 


21 years, but in the event of all the local authorities not 
purchasing simultaneously, then the company is to have running 
powers over those portjons purchased until the whole under- 
taking is absorbed. Interest out of capital during construction 
is to be paid at the rate ot 3 per cent. per annum. | 

A somewhat more ambitious scheme is that of the West 
London, Barnes, and Richmond Tramways Bill, which proposes 
the incorporation of a company of that name with a capital of 
£240,000 in £1 shares, to construct a network of lines in 
Richmond, Mortlake, Barnes, and Putney. The first directors 
of the company are F. W. Reynolds, A. H. Sanderson, F. E. 
Savory, and R. P. Sellon. The term of purchase is to be 60 
years instead of 21, and the same provision is concluded with 
regard to purchase and running powers as in the Croydon Bill 
above. Agreements may be entered into with the County of 
London Electric Supply Co. and the Richmond (Surrey) Electric 
Supply Co. ‘There are 15 separate lines described in the Bill. 

Two competing Bills for the construction of motor roads and 
tramways between Hammersmith and Windsor have been de- 
posited. The London and Wiudsor Motor Roads and Tramways 
Bil proposes the incorporation of the London and Windsor 
Motor and Tramroads Co. for the purpose of constructing and 
maintaining motor roads and tramways and tramroads, com- 
mencing at Hammersmith Broadway and proceeding via Acton, 
Ealing, and Slough to the parish of Clewer Within. Certain of 
the lines in Hammersmith, Brentford, and Eton Wick will be 
carried over the public roads on bridges. The terms of purchase 
ar» 42 years at fair market value, without allowance for com- 

ulsory purchase. Agreements may be entered into with the 
local authorities for joint construction or working, and the Bill 
gives local authorities, including the London County Council, 
power to borrow money for the purposes of the Act. Agree- 
ments may also be entered into with local authorities for the 
supply of electrical energy. Land for a generating station is 
scheduled at Isleworth. The capital of the company is fixed 
at £1,215,000 in £10 shares, and one-third borrowing powers. 
Interest out of capital during construction may be paid at the 
rate of 4 per cent. per annum. The London Motor Roads 
Approach Bill, which has similar objects in view, proposes the 
incorporation of the Roads Construction Co. for the construction 
of roadways, &c., commencing at Hammersmith and terminating 
at Stanwell, in Staines, by a junction with the Bath Road. 
Agreements may be бл ге) into with local authorities for the 
supply of electrical energy, and power is given to local 
authorities to contribute towards the cost of construction. 

Ten new routes are described in the Bill of the London 
County Council, particulars of which we gave in our issue for 
August lst, p. 165. The only alteration is that the West 
Norwood-Crystal Palace route is omitted. On routes No. 
(Hackney) and No. 9 (Wandsworth), overhead traction may be 
used, but the local authorities’ consent must be obtained to the 
system to be used on other lines. In connection with No. 5 
(Hackney), however, the question of the system to be used is 
left to the Board of Trade. The capital powers are £240,000, 
and the period for the completion of works is seven years. The 
Bill also revives powers for certain street widening works 
authorised in 1902 and 1903, and confirms an agreement with the 
Metropolitan Electric Tramways, Ltd., for the use of a small 
portion of the company’s line at Stamford Hill to afford access 
to the Council’s car-shed in that district. 

In the London County Council Tramways Act of 1904, the 
Council was authorised to construct certain tramways in Erith 
which would afford a connection with London via Woolwich. 
As the County Council has not put these powers into force, the 
Erith Council seek leave to amend that section of the Act in 
question, and also the Erith Act of 1903, in order to enable the 
Erith Council to carry out the warks itself. The powers for 
compulsory acquisition of land have already expired, but it is 
proposed to revive and extend them until August 14th, 1908, 
and to extend the powers for construction until August 14th, 
1910. 

The Metropolitan District Railway Company's Bill authorises 
the creation and issue of Metropolitan District Railway prior 
lien debenture stock by mortgaging the surplus lands and 
premises to the extent of £750,000 at interest not exceeding 
44, per cent. per annum payable half-yearly. This shall be a 
charge upon the undertaking prior to the existing or authorised 
debentures and debenture stock of the company, but such charge 
shall be subject to and shall not prejudice or affect the rights 
attached to the fixed 3 per cent. consolidated rent charge stock 
and to the Richmond extension (Midland) rent charge stock, and 
the rights attached to the Metropolitan District Guaranteed 
stock with respect to the separate revenue or fund specially 
charged by Section 34 of the Metropolitan District Act, 1880. 
Power 1s taken to issue bearer warrants and certificates in respect 
of the new stock. The Bill also provides for the abandonment 
of that portion of the Railway authorised in 1897, and known 
as the Deep Level Express Railway between South Kensington 
and the terminus at Mansion House. The confirmation of 
an agreement between the company and the Great Northern. 
Piccadilly, and Brompton Railway, Company as to the use of 
certain portions of the District @ompany’s lines is also pro- 
vided for. ° 

In the Bill of the Great Northern, Piccadilly & Brompton 
Railway Company authority is sought to amend the agreement 
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with the Underground Electric Railways Company of London, 
dated January 15th, 1903, and to cancel 450, cumulative pre- 
ference shares and convert them into 4 per cént. preference 
shares. 33,540 shares are to be so converted forthwith, and the 
remainder as and when desired by the company. 

An extension of time for the compulsory purchase of land and 
the construction of tramways authorised in 1903 is sought by 
the Nottinghamshire and Derbyshire Tramways Company. The 
extensions 1n question are two years from August llth, 1908, for 
land, and for the construction of tramways. 

The conversion of the Highgate Hill cable tramway to electric 
traction on the overhead trolley system is ee in a Bill 
by the Highgate Hill Tramways Company. he gauge is to be 
altered from 3 ft. 6 in. to 4 ft. 84 in., and the footpath may be 
reduced if necessary to ailow of this. The purchase powers 
granted to the London County Council and the Hornsey Borough 
Council, under the Tramways Act of 1870, are not to be exer- 
cised until twenty-five years from the passing of the Act. Pro- 
vision 1s also made for agreements with the London County 
Council and the Middlesex County Council, or both, for the 
purchase of the undertaking, and running powers are asked for 
over the London County Council's tramways to Islington. 
Under this arrangement the cars of the Highgate company 
would be operated by the employees oi the London County 
Council when running on their lines. Any disagreement as to 
terms of through running is to be settled by the London Traffic 
Commissioner. 

The tramways over King Edward VII. Bridge at Kew form 
the subject of a Bill by the London United Tramways, Ltd., the 
rew tramways starting from the existing terminus in Kew 
Bridge Road. Three years is the period asked for the com- 
pulsory acquisition of land, and five years for the construction of 
the lines. A penalty of £50 per day is to be inflicted if the 
lines are not then opened for traffic; this sum, when it reaches 
5 per cent. of the total cost of construction, to be applied as 
compensation to local authorities or others interested. The lines 
are not to be purchased until 50 years from the passing of the 
Act. The Bill also includes an extension of time for tramways 
authorised in 1900, 1901, 1902, and 1903. 

The promoters of the North-East London Railway Bill wish 
to amend their Acts of 1905 and 1907 so that the period during 
which half the capital must be subscribed shall be four years 
instead of twelve months from 1905. 

The construction of a double line of tramways in Paddington, 
commencing in Harrow Road, and making a junction with Edg- 
ware Road, is embodied in a Bill of the Metropolitan Electric 
ын, Ltd. The tramway in question is little over one 
mile in length, and the period for the construction is five years. 
Powers are taken to enter into an agreement with the London 
County Council for a postponement of the purchase power in 
respect of the Harrow Road and Paddington tramways, notice 
in respect of which has already been given by the Council. 

The Bristol Tramways Co. seek an extension of time for three 
years for tramways authorised in 1904. 

The tramways in the urban district of Hazelgrove and Bram- 
hall, authorised in 1906, to the Macclesfield and District. Tram- 
ways Company, having been transferred to the Urban District 
Council, the company now seeks to relieve itself of the obligation 
t) construct these lines; and at the same time seeks authority 
to transfer the Macclesfield Electric Lighting Order, 1901, to 
the Macclesfield Electric Light & Power Co., and to wind up the 
company. 

Among a number of municipal ''general powers” Bills, in 
which provisions are made in respect of tramways and lighting 
are the following :—In Part VI. of the Keighley Corporation 
Bill, power is taken to hire out electric motors and fittings, the 
standby clause is included, and provisions are made for con- 
sumers to give notice before removing, for the supply of elec- 
trical energy in bulk outside the borough for traction and other 
purposes, and for laying mains in private roads. £10.000 are to 
be borrowed in connection with the supply of electric motors 
and fittings, repayable in 15 years. The Hull Corporation pro- 
pose to lay down new tramways to be completed in five years, 
for which the sum of £74,000, repavable in 30 wears, is to be 
borrowed. Part IIT. of the Leeds Corporation Bil] relates to 
tramways in Horsforth, Rawdon, X cadon. and Guiseley, for 
which five years is the period of construction. The Bill also 
confirms an agreement between the Leeds Corporation and the 
Pudsey Urban District Council for the transfer of the Pudsey 
Tramways Order of 1905. The borrowing powers аге £90,000 
for the new tramways, repayable in 30 years, and £15,C00 in 
connection with the Pudsey transfer, repayable in 50 years. 
The agreement with the Rawdon, Yeadon, and Guiseley Coun- 
cils. which is scheduled to the Bill, provides that a sum of 
£400 per annum shall be guaranteed to the Leeds Corporation 
for eleven vears in the following proportion :—Rawdon, £145; 
Yeadon, £185; Guiseley, £70. The agreement with the Pudsey 
Urban District Council is also scheduled to the Bill, and stipu- 
lates that the Leeds Corporation shall work the line in that 
district for 35 years, at the end of which period. or subsequent 
periods of five years, the Pudsey Council may purchase on 
terms of the payment of fair market value of the cars, equip- 
ment, cables, and permanent way, without any allowance for 
compulsory purchase or goodwill. Part III. of the Liverpool 
Corporation Bill proposes the construction of tramways in the 


district of the Litherland Urban District Council, and the sum 
of £2,900, repayable in 30 years, is to be borrowed. The period 
for construction is five years. Part IV. of the Leicester Cor- 
poration Bill includes the standby clayse, and provides for the 
use of the tramway generating station for the general supply of 
electricity. Part 11. of the Finchley Urban District Council Bill 
extends the area of supply into the urban district of Friern 
Barnet, and the latter Council may purchase that portion of the 
undertaking within 42 years of the passing of the Act. The 
Bil also provides for tne supply of fittings, &c., on hire, but 
only through a contractor, the supply of electrical energy out- 
side the area, and also for traction purposes, and includes tne 
standby clause. Part IV. of the Rochdale Corporation bul 
refers to some short lengths of new tramways, for which £2,5W, 
repayable in 40 years, 15 to be borrowed. The period for con- 
struction is five years. Part VI. of the same Bill authorises 
a supply of electricity in bulk outside the area, and also the 
use of the generating station for tramway purposes. Part Il. 
of the Ravensthorpe Urban District Council Bill authorises the 
transfer of the Council’s Electric Lighting Order and the taking 
of a supply in bulk. The supply of motors and fittings on hire 
and the standby clause are also included. The Burnley Cor- 
poration Bill authorises the supply of electricity outside the 
district, the hiring out of motors, fittings, &c., and also in- 
cludes the standby clause. Part 111. of the Blackburn Corpora- 
tion Bill authorises the borrowing of £9,000 for new tramways, 
repayable in 20 years, and power to purchase the Blackburn. 
Whalley, and Padiham Light Railway, which, when purchased, 
is to form part of the Corporation tramway undertaking. Powers 
are also taken to run omnibuses in connection with the tramwav 
service. In Part VII. of the same Bill power is taken to 
construct electric sub-stations under the street, the standbv 
clause is also included. The Belfast Corporation Bill confirms 
an agreement for the purchase of the Cavehill and Whiteweil 
Tramway Co.’s undertaking for £60,000, which sum it is sought 
to borrow, repayable in 30 years. Part ПІ. of the Doncaster 
Corporation Bill authorises the borrowing of £9,000, repayable 
in 40 years, for the construction of new tramways, the period 
for the construction of which is five years. The Wolverhamp- 
ton Corporation Bill extends the time granted by the Act of 
1904 for the reconstruction and improvement of Rookery Bridze, 
and for the construction of tramways in connection therewith, 
for three years. By the Bolton Corporation Bill the sum af 
£6,100 may be borrowed, repayable in 30 years, for the con- 
struction of tramways authorised in 1887, the powers for whica 
it 18 now proposed to revise. 

There are only two power Bills other than the London Bills 
already described. Under the Dublin and Central Ireland Elec- 
tric Power Bill, a company of that name is to be formed with 
a capital of £450,000 in £1 shares for the purpose of supplying 
electrical energy in the following area — The County of Dybiin 
except the Baronies of Balrothery East, Balrothery West, and 
Nethercross ; the County of Kildare except the Baronies of South 
Naas, Kilcullen, Narragh, and Reban East, and Kilkea and 
Moone; King's County except the Baronies of Ballvbritt and 
Clonlisk ; and so much of Queen's County as is comprised in the 
Baronies of Portnahinch and Maryborough East, and the Barony 
of Stradbally other than that portion of the last-mentioned 
Barony which is included in Tullomoy parish. The subscribers 
are James W. Davie, J. Hyland, Michael Fitzsimons. ‘I. R. 
Gibson, H. Henry, A. E. Mills, Arnold Lupton, and John 
Sturgeon. The first directors аге А. Е. Mills, T. Tomlinson. 
and J. Sturgeon. Supply is to be given to authorised distri- 
butors and to persons requiring a supply for power, and the 
standard clause is included, that, in case of the refusal of an 
authorised distributor to allow the company to supply when 
required to do so, an appeal should be made to the Board of 
Trade. No powers are to be exercised within the (itv of 
Dublin without consent. Among the lands scheduled is an area 
of 200 acres of bog land in Kildare. Unless a substantial com- 
mencement is made with the works within three vears of the 
passing of the Act, the powers of the Act are to cease. 

The South Wales Electrical Power Distribution Co.'s Bill cen- 
firms a working agreement with the Treforest Co., in connection 
with the Treforest power station and the confirmation of agree- 
ments with the Neath and Bridgend Councils, which take over 
the generating station in those towns. After the transter, the 
company,is not to supply in either of these areas without the 
consent of the Councils, who may supply in bulk te outside 
authorities. The existing agreements with the Rhhonda. Llan- 
elly, Mountain Ash, Caerphilly, Abercarn, Neath, and Briten 
Ferry Councils as to the supply of electrical energv are also 
amended. The company шау issue preference shares to credi- 
tors at the rate of fifteen £10 shares for every £160 at 5 per 
cent. 

Among the Scotch Provisional Orders is one by the Wishaw 
Borongh Commissioners authorising the hiring out of motors and 
fittings, and including the standby clause. 

The King's College Dill transfers to the Cniversitv of London 
the powers and duties of King’s College in relation to instruction 
of a University standard in subjects comprised within the 
faculties of the University, other than the faculty of theolocy. 

In a Bill promoted by the Kensington and Knizhtsbridze Е. 
tric Lighting Co., Notting Hill Electric Lighting Co.. м. James 
and Pal] Mall Electric Lighting Co., the Westminster Electric 
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Supply Corporation, and the Central Electric Supply Co., powers 
are taken to associate for the purpose of mutual supply. Autho- 
rity is also taken to lay mains for the purpose ot bulk supply, 
s ‘ch mains being marked in a distinctive manner, and not being 
liable to purchase by various local authorities, but only by the 
authority purchasing the undertaking of the companies. The 
Bill also amends the schedule of prices in the respective Pro- 
visional Orders, so that the charge for power shall not exceed 
£615 per annum per kw. of maximum demand, and 0'353d. per 
unit, all supplies for over 20 kw. being on an agreement for 
seven years. Any person using energy supplied on these terms 
for ohne shall be liable to a penalty of £10 and 40s. per day. 
Supply may also be given to railways, canals, &c., with or 
without the area of the respective companies. The following 
clause is in the Bill regarding meters :—''*o much of the Pro- 
visional Orders as requires that in order that a meter may be 
considered to be duly certified it must be certified to have 
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been fixed and to have been connected with the service lines in 
sonie manner approved by the Board of Trade shall cease to 
have effect, but every fuliy certified meter provided or used by 
a company must be fixed and connected with the service lines in 
some manner approved by the Board of Trade and an electrical 
inspector on being required to do so by the undertakers or by 
any consumer and on payment of the prescribed fee by the part, 
50 гопар him shall examine the manner in which any such 
meter has been fixed and connected with any service lines and 
shall certify that the meter has been fixed and connected with 
the service tities in some manner approved by the Board of Trade 
if he considers it to be entitled to be so certified. A meter pro. 
vided or used by a Company shall be certified to be a correct 
meter within the meaning of the Provisional Orders if it is 
capable of ascertaining the value of the supply within such 
limits of error as may as respects meters of the class to which 
the meter belongs be allowed by the Board of Trade." 


THE COMMERCIAL ASPECT OF ELECTRIC POWER SUPPLY 


| R. №. B. WOODHOUSE, Chief Engineer of the 
| Yorkshire Electric Power Co., read a Paper on the above 
subject last 'Thursday before the Leeds Local Section ot the 
Institution of Electrical Engineers. In his introductory re- 
marks he said that the business of electric power supply had 
been built up originally on the basis of supply in isolated areas, 
the boundaries of which were coincident with those of parishes 
or other administrative districts. For various reasons it was 
enacted that a company wishing to undertake the supply of 
electricity in any area must obtain the consent of the local 
authority concerned, to whom also was conceded a right of veto 
without necessity of adducing a reason for their action. This 
privilege, which has acted so harmfully in retarding the develop- 
ment of the industry, was probably granted in order to prevent 
the creation of monopolies similar to these enjoved by previous 
concessionaires such as gas, water, and railway undertakers, 
which have in certain cases proved somewhat burdensome. 


The electric lighting business developed along the definite lines | 


laid down by the framers of the early Acts, but the growth of 
the use of electric power for urban tramways and for general 
purposes considerably altered the working conditions of the 
existing supply stations. The overflow of the population of large 
towns beyond their boundaries, the development of inter-urban 
tramways, and the foreshadowing of a general electrification of 
the railways, led to the passing of Power Acts as a solution. 
'The provisions of these Acts are based on the recommendations 
of Lord Cross’s Committee of 1898, in which the benefits of 
supply over a large area and the damaging effect of the veto 
and powers of purchase possessed by local authorities were 
recognised. 

The first batch of Power Bills was considered in 1900 by a 
Committee presided over by Lord Airedale (then Sir James 
Kitson), and the declaration of that Committee as to the lines 
on which clauses were to be settled marks an important step in 
the progress of electric power supply. Prejudices die hard how- 
ever, and the local authorities devoted their energies to the 
crippling of power supply by the insertion in Power Acts of 
restrictive clauses; not only was the veto of the local authority 
maintained in the case of towns having their own electricity 
works, but also in many cases where no supply of any kind was 
available. A comparison of the Acts of 1900 with those of later 
vears shows the disastrous effect of such opposition. The South 
Wales Act of 1900 may well be compared with the Lancashire 
Act of 1901 in this respect. In 1902 our Institution marked 
its sense of disappointment with the state of affairs by certain 
Resolutions of March 25th, but legislation on this matter is yet 
unaltered. 

While the legislative changes mentioned above were being 
made, the technical problems of electricity supply had also 
changed in a remarkable degree. The growth of the demand 
for electricity for power purposes has led to the adoption of 
larger generating units, which has facilitated distribution over & 
larger area at high pressure, and the economy of the large 
generating station—and inferentially the uneconomy of small 
stations—is now an accepted fact. 

The commercial limitations to the size of a generating station 
which underlie the whole financial! problem of power supply may 
be brietly summarised as follows :— 

The argument for centralisation is—(1) Reduced capital ex- 
penditure per kilowatt of generating plant due to increased size 
of units. (2) Increased efficiency of plant. (3) Improved load 
factór due to diversity of requirements and demand. (4) Re- 
duced wages and management charges. (5) Small proportion 
of stand-by plant. Against these must be set the disadvantages 
of:—(1) Extra capital expenditure on transmission, and (2) 
Losses іп. transmission and conversion. 


Practice has shown that the small generating station cannot 
produce electricity at a price sufliciently low to enable it to be 
supplied to power users at a competitive price. A station of 
1,000 kw., for example, cannot hope to supply a power user 
requiring 300 kw. as cheaply as the power user can generate 
for himself; this for several reasons. First the capital cost of 
the generating plant in both cases will be practically the same 
per kilowatt, while the public supply is burdened with an addi- 
tional cost for mains; secondly, the owner of an isolated power 
plant will usually instal a smaller proportion of stand-by machin- 
ery, setting the increased risk of shut-down against the reduced 
capital charges; thirdly, the public supply station must run 
continuously, often at very inefficient loads, whereas the isolated 
plant, à mill engine, for instance, is only run during certain 
definite hours, so that the ‘‘ working load factor"' is greater and 
the works costs less in case of the latter. Apart from this one 
finds that the owners of isolated power plants very frequently 
do not include any allowance for rent, management charges, 
&c., in estimating their power costs, so that the difficulty of the 
supply authority obtaining such a load is increased by the 
power user's want of appreciation of all the items making up 
power costs. Assuming the power user's load factor to be 
equal to that of the supply station, the author's experience is 
that the limiting size of a consumer's installation, which can 
profitably be supplied from the central station, is from one- 
tenth to one-fifth the capacity of the station-plant. 

As, however, the size of the generating station is increased, 
the advantages of centralisation come into fuller play, although 
to some extent counterbalanced by the increased capital expendi- 
ture on distribution and by the increased losses. These disad- 
vantages of centralisation depend on local conditions such as the 
density of the power load per mile of main, and on the nature 
of the load supplied. In any particular case a balance will occur 
at some point; that is to sav, there is a limit to the economical 
radius of distribution, and, therefore, to the size of the generat- 
ing station required. It does not appear that there is any limit 
to the size of the generating station on the score of efficiency 
and cost per kilowatt. 

To take round figures, the capital cost of generating stations 
of various sizes is as given in Table I. 


Table I. 
Capacity of station... 60,000 kw. 6000 kw. 600 kw 
Cost per Ку... a £10 £15 £20 
Relative cost per cent, ... 100 150 200 


Thus if one hundred consumers each requiring 600 kw. com- 
bine together in a joint station, the total capital expenditure on 
ESSE plant would be one-half of that required for isolated 
plants. 

The improvement in efficiency due to the use of large units 
may be seen by considering some typical figures of turbine steam 
consumption (Table II.). То the full load test figures the author 


Table II. 

Size of set 3000 kw. 600kw. 300 kw 
Test figures— 

Water .. .. .. .. .. 15 20 24 

Coal... wnt 1:875 2:500 3:000 
Working figures — 

Estimated coal consumption 3:195 4:160 5:000 

Relative cost рег cent... ... 100 133 160 


has added an estimate of the average working figures in stations 
with a load factor of 25 per cent. It will be seen that the coal 
consumption of the smallest unit is 60 per cent. in excess of that 
of the largest. . i i 
Supply over a large area brings with it the supply to: power 


с 2 


1012 


ELECTRICAL ENGINEERING 


Dec. 26, 1907. 


users with diverse requirements—lighting traction, general power 
users and collieries, for example, each have different hours of 
use, and in each case the peak load occurs at a different hour 
in the day. Experience shows that the station demand will not 
exceed one-third of the total lighting connected to the system, 
nor one-half of the power installed by power users, and that if 
the individual maximum demands of a number of power users 
be added together that figure will be from 50 to 100 per cent. 
in excess of the demand at the generating station with a conse 
quent improvement of the load factor. 

As to the saving in wages and management charges in the 
larger station, this depends on so many variables that general 
figures are not of great value. Since, however, one man can 
attend to а 3,000-kw. set as well as he can to a 500-kw. set the 
saving is obviously considerable. The effect of load factor on 
works costs is still more important. Table IIT. is a statement 


Table III. 
Load factor. 


ee, 
Item of cost. 15 percent. 30 percent. 60 per cent. 


Coal ... ..._..._..._... 100 70 55`0 
Wages  .. .. .. 45 25 12:5 
Stores  .. .. .. ... 10 8 6-0 
Repairs ... ... ... .., 50 40 30:0 
Total 205 143 103:5 
Relative cost per cent.. 198 188 100 


drawn from the author’s experience of the effect of load factor 
on work's costs. 

We may express the total saving due to centralisation by a 
curve (Fig. 1). It will be seen that before equality of expendi- 
ture on isolated and public supply plants is obtained, the ex- 
penditure on transmission and distribution may be three times 
as great as that on the station, and the losses and costs of 
distribution may be increased by 100 per cent. Naturally these 
extreme figures are never reached in practice, and therefore the 
margin in favour of the power company is a very considerable 
one. 

The prospect of the generation of electricity on a large scale 
has led engineers to seek for new sources of fuel, and the 
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generation of power by the utilisation of waste heat from blast 
furnaces, coke ovens, and similar thermo-chemical processes 
now forms a separate study. It may be safely predicted that 
future developments will consist in the co-operation of electric 
supply undertakings with processes of manufacture in which 
fuel or heat is merely one of several products to be dealt with. 
Such joint working can only be economically carried on by 
running certain of the stations at their full capacity continu- 
ously, fluctuations of demand on the system being dealt with 
by stations specially designed for the purpose. For example, 
there are a number of collieries in the West Riding where waste 
heat from coke ovens is available to an amount equivalent to, 
from 1,000 to 2,000 kw. To erect at each battery of ovens a 
generating station with spare plant sufficient to ensure a con- 
tinuous supply in the event of breakdown and to supply from 
such a station a fluctuating load such as a general power supply 
demands is not an efficient arrangement. The high cost of the 
small generating units per kilowatt, the cost of management, 
and the partial use made of the plant all tend to increase the cost 
of supply. When, however, a number of such stations are 
worked in conjunction by à power company the amount of spare 
plant may be reduced to a minimum and each station would 
consist of a single generating unit, with no spare plant, running 
continuously at full load or else shut down completely. The 
resultant economy of capital expenditure and operating costs of 
such an arrangement is considerable. This is rather a reversal 
of the present idea of the peak load station, the author's view 
being that the station dealing with fluctuations would contain 
the biggest and most economical units and would be the largest 
station of the system. 
_ The development of electro-thermal and chemical processes 
introduces a class of load of high load factor, which, added 


to a general supply, increases the load factor on the system. 
But where, as is usual, the demand is a large one the price at 
which it could be generated in a station designed specially for 
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that purpose is so low that only a large undertaking could offer 
a supply at a corresponding price. There is, however, a possi- 
bility of development in the use of a restricted supply of current 
varied according to the power station’s requirements and de- 
signed to equalise the demand on the station. The curves, Figs. 
2 and 3, may make this clearer. Fig. 2 represents a typical 
variation of maximum demand on a station throughout a year, 
the growth of load being acoompanied by the seasonal variation 
due to lighting, &c. Fig. 3 is a typical load curve for a winter's 
day on a station supplying light and power. It will be seen 
from the two curves that there is necessarily a considerable 
amount of generating plant which is lying idle for the greater 
part of the year, its use being, in fact, only required for a few 
hours a day in the winter months. 

If a load can be found which may be varied inversely as the 
normal demand, then a profid may be earned by such machinery 
throughout the year. The author has recently arranged an 
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agreement on these lines for the Yorkshire Electric Power Com- 
pany with a company manufacturing calcium carbide by electric 
furnaces. The improved conditions under which the station 
will operate should show a considerable decrease in the average 
costs of production. 

C'o-operation.—The arrangements mentioned above involve co 
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operation between those who produce waste heat, the general 
power user and the power company, and, in fact, the power 
company may be regarded as a joint committee of such manu- 
facturers. The co-operation of collieries alone through such an 
agency would effect an enormous annual saving. The output 
of coal for Yorkshire in 1906 was 33 million tons, and assuming, 
as we fairly may, that 5 per cent. of this was used for power 
purposes by various collieries, we have an amount of fuel which, 
if consumed by the power company under their economical con- 
ditions of working, would supply not only the collieries but 
practically all the textile mills in Yorkshire. The blast furnaces 
of the kingdom also produce a large amount of waste heat, and 
& very large portion can be utilised by co-operation with the 
power companies. 

Co-operation between authorised undertakers seems to the 
author a vital necessity if progress is to be made. The older 
generating stations are situated in the centre of the towns they 
supply, and the developments in the economical generation out- 
lined above cannot in such circumstances be taken full advantage 
of. Furthermore the large number of undertakings which are 
under municipal control are for this reason not in a position to 
deal with the problem as freely as a company can, even were 
it advisable for them to do so with money borrowed on the 
security of the rates. Where distribution of electricity is con- 
sidered, however, the local authority controlling an electrical 
undertaking have more justification for dealing with the matter 
themselves.—their local knowledge and the fact of being the 
road authority are good reasons for undertaking the distribution 
Of electric power provided that they are prepared to offer as 
cheap a power supply as can be obtained in other districts. 
"There is no doubt that local authorities have in many cases 
hesitated to allow a power company to supply in their area from 
& fear that the matter might grow in the course of years to be 
bevond their control. The joint control of a supply by a com- 
pany and a corporation is an arrangement which the Board of 
Trade do not favour, and possiblv it is one which would present 
many difficulties in working. It has occurred to the author 
that a way out of the difficulty might be found if the local 
authorities were empowered to become debenture holders in the 
company. They would thus exercise some control over the 
business if improperly managed and the provision of further 
capital would depend on the satisfaction given by the company 
to the local authority. This is, however, to look into the future 
and in the meantime economical conditions are bringing home 
to the local authorities the advantages of the general power 
supply in the face of many preiudices. 

Of causes other than the direct advantages of power supply, 
which are assisting the development, two may be mentioned, 
viz., the abolition of the smoke nuisance in towns, and the 
encouragement which it offers for factories to become less 
crowded together in towns. The facilities for transit of men 
and material have so increased of late years that with the aid 
of electric power we do seem to be approaching the ideal of 
industrial decentralisation if not a return to cottage industries. 
"The ultimate effect of this decentralisation on the finances of 
large towns is a matter worthv of the most serious consideration. 

Sales.—The sale of electricity can be developed by a well 
organised system such as one applies to the sale of any other 
commodity, but it can only be carried out successfully by a 
careful study of the requirements of the various power users 
and therefore by a staff of commercial engineers. Неге, again, 
is room and a necessity for co-operation amongst the various 
supply authorities. Any one who has had to do pioneer work 
in the electrification for the flrst time of an industry such as 
the textile, realises how valuable may be an accumulation of 
data relating to the power taken by various machines, the unit 
consumption, the load factor, &c. 

Of much greater value would be a central advertising associa- 
tion. It may be safely said that the general public, except 
perhaps as regards electric tramways, is more ignorant of the 
extent of electrical development (in which, in this country 
‘alone, over £340,000,000 of capital is employed) than of any 
other industry of similar importance. 


DISCUSSION. 

The discussion was opened bv the reading of a communication 
from Mr. F. M. Moopy (Shettield), who expressed himself gener- 
ally in favour of power companies, as they afforded unlimited 
‘supply of energy for all descriptions of power users. At the 
same time, if private plants were properly equipped, and had a 
good load factor, they could supply themselves cheaper than a 
power company. If the ccmpany could supply energy at 0:54. 
per unit its existence would be justified. 

Mr. S. D. ScnHorrEED (Shipley) was in agreement with the 
author on the point that legislation has been harmful in retard- 
ing the development of the industrv, and urged considerable 
modifications of the Power Acts. He emphasised the fact that 
power users, when comparing the costs of generation with their 


own plant against the charge for energy from a power supply, 
frequently do not take into consideration the whole of tae 
factors involved. He knows of several instances where quite 
40 to 50 per cent. of the justifiable charges were overlooked. 
The suggestion that local authorities should be empowered to 
become debenture holders in power companies he considered 
impracticable. It would be more ditlicult than to get two 
neighbouring companies to co-operate. The whole question of 
the success of power companies hinged on the rate at which 
they can profitably supply energy. ‘There are, he said, man 
cases in which power is supplied at a loss to certain users, whic 
loss must be covered by other consumers, this, in fact, being 
nothing less than a subsidy to keep certain industries in a town. 

Mr. О. WirKiNsoN (Harrogate) agreed that the weak spot 
was bad legislation, which should be broadened out. He criti- 
cised Mr. Woodhouses tables of costs. Table I. only refers 
to station equipment, while the largest proportion of expense 
to a power company is the distribution system. "The costs given 
in the table, he said, are not high enough: a 600 kilowatt 


station would be nearer £28 per kw. Table II. erred 
on the other side, the working costs being too high. 
He (Mr. Wilkinson) is running a  JO0-kw. set every 
day at 195 lb. of steam per kw. Не strongly advo- 
cated pushing electric cooking and water heating, which 


would greatly improve the diversity factor, and thereby reduce 
costs of production. He estimated the diversity factor on a load 
of this kind would work out at 4. He quoted a case of water 
heating where the bulk of the demand was between the hours 
of 7 and 9 a.m., with an available supply throughout the day. 
The relative costs in running between steam, gas, and electricity 
came out very much in favour of electricity. 

Mr. H. Dickinson (Leeds) was pleased to see the author take 
an optimistic view of the future, as no doubt power companies 
will be a great benefit to the country. He pointed out that the 
diversity factor operates in small stations as well as large ones, 
but, of course, not to the same extent. The author's contention 
was therefore not correct, that the capital cost as between a 
small station and a large one is in the ratio of 4 to 1, taking 
into account also the difference in the cost of generating plant 
per kilowatt installed. The speaker doubted the ability of the 
power company to supply a user as cheaply as he could generate 
for himself, where the load factor is very good. The difficulty 
lay in the cost of distribution. He pointed out that it takes 
years to load up a cable fully, and the selling price must carry a 
proper proportion of the extra costs of idle capacity. The ad- 
vantages to the user in obtaining power from a company, apart 
from the question of actual cost, are considerable. "The getting 
rid of the worry and responsibility of a private plant is a 
factor which is pus gradually appreciated by manufacturers. 
It also unlocks capital, which may be more profitably employed 
in other directions. 

Mr. E. J. Love (Halifax), while criticising many of the 
author’s figures, questioned whether power companies are not 
charging too low a price. When consumers learnt the advan- 
tages to be derived, they would consider a reasonable price, which 
he thought to be jd. per unit. He questioned whether it was 
possible to supply profitably at less than 4d. 

Mr. T. Н. Сновтох (Leeds) dwelt on the suggestion of co- 
operation among collieries together with a power supply com- 
pany, which suggestion he considered a bold one. The advan- 
tages to be derived are not so great as would рт at first 
sight owing to the cost of the distributing mains being greater 
than that of independent generators. Colliery owners prefer 
autonomy, owing to the flexibility of their own plant to cover 
variations of demand; also they do not, in this country at 
least, care to trust to electric winding, therefore they are 
obliged to have a considerable steam plant in service. 

The CBAaiRMAN, Mr. С. D. ASPINALL Parr (Leeds University), 
also referred to the suggestion of co-operation among stations 
which have the advantage of waste heat available. The peak 
load must be taken by spare plant wherever it is situated. The 
capital outlay is largely increased by the cost of the distribut- 
ing mains; therefore the saving is inclined to be more imaginary 
than real. 

Mr. WoopHovusk, in reply, said it was difficult to make out 
tables of costs which would suit everyone. He considered his 
figures were fair average ones, and they were only intended as 
such. In Table II. the coal consumption is per unit delivered at 
the switchboard. There were long periods of working with a low 
demand, which increased the average cost considerably. Reply- 
ing to a criticism of the high load factors shown in Table III., 
he stated that at the Thornhill station it was at present 45 per 
cent., and when the Carbide Co. commences operations the load 
factor will increase to 80 per cent. Future developments must 
be looked for in obtaining demands which can be supplied at 
sight when the general load is low. The whole question of 
economic supply depends on whether by centralisation the diver- 
sity factor can be increased, and the capital expenditure on 
plant cut down so as to leave more margin for distribution 
costs. Referring to the criticisms of his suggestions re co- 
operation among collieries and manufactures where waste heat 
is produced, he instanced a case in Durham where there is at 
present a joint scheme working satisfactorily among a number 
of pits. the power being supplied by the Durham Collieries 
Electric Power Co. 


CORRESPONDENCE 


ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—I shall be obliged if you will take the oppor- 
tunity of again reminding your readers at this time 
of the year of the continued existence of the above 
institution. 

I am glad to say the above institution is making 
progress in the collecting of funds, but I could cer- 
tainly wish that the interest in i& was more widespread, 
and that the funds came from a still greater number 
of individual members of the industry. | 

Any of your readers feeling an interest in the matter 
can obtain the fullest particulars from Mr. W. Daven- 
port, Secretary of the National Electrical Manufac- 
turers’ Association, 2 Queen Anne's Gate, West- 
minster, London, S.W. 

Yours faithfully, 


ONE OF THE COMMITTEE. 
London, 
Dec. 17th, 1907. 


Royal Mail Driver Killed.—An inquest was held at St. Pancras 
yesterday cn Francis Parr, 69, a Royal mail van driver, ot 
Denmark-road, Islington, who died at the Hoyal Free Hospital 
from injuries received in a collision in Goswell Road with a 
London County Council electric tram. A verdict of '' Accidental 
death " was returned. 


Overhead and Underground Telephone Wires.— Sitting in the 
King's Bench Division of the High Courts of Justice last week, 
the Railway and Canal Commissioners.—Mr. Justice A. T. Law- 
rence, the Hon. A. E. Gathorne Hardy, and Sir James Wood- 
house—had before them the case of the Postmaster-General v. 
the Watford Urban District Council, which raised the question 
of the right of the Watford Urban District Council to require 
the Postmaster-General to lay telephone cables underground in- 
stead of carrying them overhead. The Solicitor-General (Sir 
Wm. Robson, K.C.), and Mr. Casserly appeared for the appellant, 
and Mr. Moon, K.C., and Mr. Munro*were for the respondents. 
The Solicitor-General said the dispute first came before the 
County Court judge of the district in May last, but the Post- 
master-General being dissatisfied with nis award, it was referred 
by the statute to the Court whose duty it was to hear and 
determine the matter, as it were, for the first time. The Post- 
master-General in March last asked the consent of the Urban 
District Council to the erection of telephone posts in certain 
streets or roads in Watford, and the Urban District Council 
intimated that their consent would be subject to the wires being 
pu* underground, and the question was whether their discretion 
in giving or withholding their consent was to be exercised solely 
with regard to their ideas as to what would be suitable to the 
locality or whether they must consider the undertaking as a 
whole. If the local authorities were allowed and encouraged 
to do what the Watford Urban District Ccuncil had done, and 
the Postmaster-General was required to place various parts of 
his line underground here and there throughout the country, the 
etficiency of the iine would be Wholly destroyed. The matter 
was largely one of cost. The Postmaster-General proposed to put 
up painted pre costing £17, whereas taking the line under- 
Auria would entail a cost of £112, a difference of £95. The 
ength affected was 415 yards, and the poles would be 70 ft. 
apart, so that there would be some six or seven poles. Mr. 
Justice À. T. Lawrence pointed out that it was the duty of the 
local Council to ensare *he public safety and protect them from 
inconvenieace. "Th» Sclicitor-General agreed, but contended that 
this should not be carried to the extent of preventing a locality 
from having a.telephone service at all. Mr. Moon, K.C.. for the 
Watford Urban District Council, did not dispute that regard 
should be had to the undertaking as a whole, but he denied 
that prima facie the Postmaster-General had the right to put the 
wires overhead, contending that under the Act he had to get the 
ccnsent of the local authority, guarded by an appeal to a local 
court to determine whether in any particular case consent was 
unjustly withheld or not. He did not suggest that the cost of 
construction was not an element to be considered. but the ques: 
tion of the possib у of creating, by the example of Watford, 
greater cost elsewhere should not be considered. The main 
reason for the refusal of the local authority's consent was the 
fact that the road in question was one of the main arteries of 
Watford, that they were right and not unjust in refusing their 
consent. Evidence as to the considerable trattic of Queen's Road 
and аз to the undesirabilitv.of the erection of the voles there 
was given on behalf of the Urban District Council, and the 
Court reserved its decision, the Commissioners intimating that 
they would visit Watford and personally view Queen's Road. 
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BOARD OF TRADE MEMORANDUM ON TRAM- 
WAY CONSTRUCTION 


HE December issue of the Tramways and Light Railways 

Association Circular contains the revised Board of Trade 
memorandum regarding details of construction and equipment of 
new tramways. We give it below :— 

(1) Clearance.—The space between the inner rails of a double 
line must depend upon the overhang of the cars. It is, however, 
necessary that there should be at least 15 in. between the sides 
of passing cars and also a similar space between the side of a 
car and any standing work, such as lamp, telegraph, and trolley- 
wire posts, in a street. 

The bases of side posts should be placed inside the kerb at a 
sutiicient distance from it to prevent the possibility of road 
vehicles coming into contact with them. 

There should be at least 15 in. between the side of a car and 
the kerb, whether on straight or curved roads. 

The clearance between the top deck of cars and the under- 
side of bridges should not, if possible, be less than 6 ft. 6 in. 
Where this clearance cannot be obtained special precautions ‘п 
working will be required, but in no case will less than 6 ft. be 
accepted with uncovered cars. 

(2) Posts and Brackets,—Centre posts should not be used 
without the consent, in every case, of the Board of Trade. 

The stone kerbing round centre posts should not be such as 
to enable any person to stand upon it as a refuge, unless the 
clearance is ample for safety. 

Where bracket arms 16 ft. in length will not suffice, it is 
desirable that span-wire construction should be used. 

(3) Permanent Way.—The weight of rails should not be less. 
than 90 lb. per yard, 100 lb. being preferred. 

The groove of the rail should not exceed one and an eighth 
inch in width, but a groove not exceeding one and a quarter inc 
will be accepted on curves of less than 150 ft. radius. 

The details of permanent way and mode of construction as. 
approved by the Board of Trade should not be varied at anv 
time without the Board’s consent. 

(4) Cars.—Drawings of the cars intended to be used on a line 
should be submitted to the Board of Trade for approval before 
orders for the cars are placed. 

Staircases of the ‘‘reversed’’ type should be avoided, more 
especially on narrow gauge lines. 

Of existing types the ‘‘trigger’’ lifeguard is the pattern which 
is preferred. ‘The hanging gate should be as close to the ground 
as possible, and there should be at least 3 ft. between it and 
the front of the guard. Both the guard and the gate should he 
at least as wide as the outside of the frame of the truck. The- 
tray of the guard should be provided with a spring. so as to 
hold the ficnt edge down to the surface of the roadway when 
the tray is dropped. | 

In order not to interfere with the efficiency of the lifeguard 
it is desirable that folding steps should be adopted on all new 
Cars. 

Where the gauge of the line is 3 ft. 6 in. or less. top deck. 
covers should not be used without first communicating with the 
Board of Trade, to enable the circumstances of each such case to 
be specially considered. 

Arrangements for sanding each rail may be required at each 
and ur the cars where considered necessary on account of the 

radient. 
Top deck railings should be at least 3 ft. 6 in. high. 

All railings should be connected with earth. 

The trolley standard must be connected with earth bv a 
sufficiently low resistance connection to prevent апу electric 
shock, and the warning signal should be an electric bell. 

Where trolley ropes cannot be dispensed with or tied up. pre- 
cautions must be taken to prevent the ''slack "" causing accidents. 

To prevent trolley booms being pulled out or trolley standards 
broken, “‘traps’’ should be minimised and detachable trolley 
heads provided. 

No material alterations should be made in cars after inspec- 
tion. nor any fresh type of car adopted, without the consent ^i 
the Board of Trade. 

It should be noted that new. provisions have been added 
regarding the distance at which side posts should be placed from 
the kerb, and the use of a spring for holding down the lifeguard 
tray when dropped. and the paragraph relating to the connection 
of the trolley standard with earth has been rewritten. 

In acknowledging receipt of this memorandum the Secretary of 
the Association asked whether the Board of Trade had had anv 
satisfactory designs submitted with rvgard to the alteration of 
standard lifeguards, as it appeared that if the trav was held 
down to the surface of the roadway irregularity in the pavin- 
might cause it to be wrecked. This, besides putting a great 
deal of exnense on tramway undertakers, might destrov the 
utility of the apparatus at the critical .moment. The existinz 
lifeguards, without this attachment, although efficient for taking 
up larger objects, at present avoided destruction in manv «ases. 
as they are suflicientlv loose to ride over small obstructions. 

In reply to this, the Railway Department of the Board of 
Trade stated that a spring for holding down the trav of the 
lifeguard was already provided on some tramwav systems. The 
Board are advised that the spring need not be a verv stiff one, 
and, further, it would only come into use in cases of emergency, 
t.e., when the guard had dropped. ў 
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A DEFENCE OF THE PROPOSED HOME OFFICE REGULATIONS 


T a meeting of the Electrical Contractors’ Association last 

week, Mr. Frank Broadbent (Consulting Engineer), sub- 
mitted a few notes on the proposed Home Uthce Regulations. 
He said that the Board ot ‘trade regulations could not be 
legally enforced in factories and workshops, and he believed 
that it was for this reason that the Home Ottice authorities 
had deemed it necessary to issue a set of regulations capable 
of enforcement. The Institution of Electrical Engineers had no 
ower to enforce their rules. Rules which cannot be enforced, 
ut were drawn up merely for the purpose of defining what 
constitutes good and approved practice, act somewhat in the 
nature of a handicap to reputable firms, when placed in open 
competition with firins whose reputation would never be missed. 
He contended, therefore, that members of the Electrical Con- 
tractors’ Association should welcome the legalising of rules 
which make compulsory a minimum: standard of work. 

His opinion was that the Home Оћсе Regulations were 1п- 
tended to apply only to those cases in which the Board ot 
Trade requirements were not capable of enforcement. If this 
were 50, some of the objections above referred to were based on 
a misapprehension. When the Home Otlice issued Draft Re- 

ulations in October, 1904, it had been pointed out that the 
Resdlutions were based on the requirements of the Board of 
Trade, and that they were issued owing to the fact that fatal 
accidents had occurred due to failure to observe the Board oi 
Trade requirements. From this he inferred that all that the 
Home Othce now intended to do was to adopt the Board оз 
Tade requirements and enforce them, and that, in consequence, 
the only sound objections which could be raised were to the 
introduction of any new matter tending to make the require- 
ment more stringent or more restrictive than the Board of 
Trade rules and those of the Institution of Electrical Engineers. 
lf, he continued, new matter, having this tendency, had been 
introduced, a most important consideration was that the Regula- 
tions are to be retrospective in their operation, and any existing 
work which does not comply with them must be brought into 
conformity by July lst, 190d, or, say, within six months of the 
Regulations coming into force. 

Mr. Broadbent next pointed out that the new Regulations 
were to apply to all electrical work in which the normal 
pressure exceeds 130 volts continuous, or 65 volts alternating, 
and, if this were to become law, he foresaw a busy time for 
electrical contractors. A great deal would depend upon how 
the exemption clauses were interpreted in practice, and the 
London Chamber of Commerce and the Society of Power Com- 
pany's Officials had asked that there should he a right of appeal 
to the Head Inspector, who should have special powers to «lea! 
with existing work in the event of the Local Inspector acting 
in an arbitrary manner. The Associated Municipal Electrical 
Engineers (Greater London), who agreed generally with the spirit 
of the regulations, also considered that there should be a power 
of appeal. The Incorporated Municipal Electrical Association 
made the same claim on behalf of occupiers of premises, and 
further asked that all inspectors employed in connection with 
the enforcing of the regulations, shall be specially appointed elec- 
trical imspectors, fully qualified and experienced in the de- 
scription of work under inspection. 

The speaker next discussed the regulations in detail :— 

Recvuration 1 provides that “All apparatus and conductors 
shall be suthcient in size and power for the work they may 
be called upon to do, and so constructed, installed, protected, 
wcrked, and maintained as to prevent danger." To this regula- 
tion, as to practically all the others, the Incorporated Municipal 
Electrical Association take exemption, on account of its general 
character. General rules are deemed by the Association to be 
inadvisable, as they leave too much in the hands of inspectors 
the power of deciding what shall and shall not be considered 
necersary. More specifically they ask that the word “тау” in 
the above regulation shall be replaced by "are." Literally in- 
terpreted, Mr. Broadbent contends. the regulation as amended 
would take no account of probable extensions. The Society 
of Power Company's Officials propose the addition of the 
words ‘во far as is reasonable and practicable ” to this, and to 
most of the other regulations, for fear that the regulations 
would be enforced in an arbitrary manner. The London 
Chamber of Commerce consider that the proposed regulation is 
more stringent than No. 1 of the Mining -Regulation, thus 
making it appear that the conditions in factories are more dan- 
gerous than those in mining work. Mr. Broadbent, on the other 


hand, suggests that, if anything, the Mining Regulation is 


more comprehensive. It reads as follows :— 

‚ “АП electrical apparatus and conductors shall be sutticient in 
size and power for the work they are called upon to do, and, so 
far ав is reasonably practical, etticiently covered or safeguarded, 
and so installed, worked or maintained, as to reduce the danger 
through accidental shock or fire to the minimum, and shall be of 
such construction and so worked that the rise in temperature 
caused by ordinary working will not injure the insulating 
materials." 

REGULATION 2 reads as follows :—‘ All cables shall be covered 
with insulating material, and turther efficiently protected where 


necessary to prevent danger; or they shall be so placed and 
safeguarded as to prevent danger." 'The Incorporated Municipal 
Electrical Association raise the same objection as to Regulation 
1; the Society of Power Company Otticials object to it altogether 
as impracticable, and urge that it prevents the use of bare over- 
head wires for cranes, &c. This, said Mr. Broadbent, is not the 
case, as it is possible so to place and safeguard bare overhead 
conductors as to prevent danger. Since these proposed Regula- 
tions were issued a case in point had arisen in connection with 
an installation upon which his advice was asked. He had had 
no ditticulty whatever in satisfying the Home Office authorities 
as to the safety of the method proposed. In fact, his experi- 
ence had been that the Home Ottice officials are perfectly 
rational beings, and did not seek to impose unnecessary and 
unreasonable restrictions so long as the work is safe. 

The London Chamber of Commerce propose, for the sake of 
uniformity, that the Regulation should be replaced by Clauses 
29 and 25 of the Mining Regulations (25 and 27 are obviously 
referred to). The latter, whilst apparently meaning the same 
thing, are much longer and more detailed than the proposed 
factory regulations. 

REGULATIONS 3 and 4, Mr. Broadbent continued, refer to 
switches, circuit breakers, and isolating links, and cover the 
same ground as the Institution rules relating to: switches, 
although somewhat differently expressed. He pointed out, how- 
ever, that switches which have a slot in the case through which 
the handle operates, are not really enclosed within the meaning 
of the кеиш. and maintained that dangers both of fire 
and shock are possible with the use of such switches. The 
principal objections to these two Regulations on the part of 
central station engineers is that they should not apply to 
isolating links or switches in generating stations which are not 
used to break circuit under load. From the point of uniformity 
it would be an undoubted advantage if the Institution rules 
could be adopted in cases where they apply, or, failing them, 
the Home Ottice Mining Regulations. The Chamber of Com- 
merce have kept this point in view throughout their delibera- 
tions, and suggest the substitution of Clauses 51 and 32 of the 
Mining Regulations. The latter, whilst somewhat more lengthy, 
have very little to say regarding switches beyond that they 
must be covered; they deal more with fuses and main contacts, 
which come under Regulation 5 of the proposed Factory 
Regulations. 

MEGULATION 5 relates to fuses and automatic circuit breakers, 
which, Mr. Broadbent believes, constitute the most prolific 
source of danger. ‘The Regulation reads as follows :—‘* Every 
fuse, and automatic circuit-breaker used instead thereof, shall 
be so constructed and arranged as effectively to interrupt the 
current before it so exceeds the working rate as to involve 
danger. It shall be of such construction or be so guarded or 
pluced as to prevent danger from overheating, or from arcing or 
the scattering of hot metal or other substance when it comes 
into operation. Every fuse shall be of such construction or be 
so protected by a switch that the fusible metal may be readily 
renewed without danger." He interprets the latter portion of 
the Regulation to mean that the fuse must be of the type 
ccmmonly known as a switch fuse, that is, it must be provided 


. with a handle by means of which it can be removed without the 


danger of touching a live contact, and also free from danger 
to the operator in the event of the fuse blowing during the 
operation of replacing it, or, failing this, a switch must be used 
in series with each fuse way. Since the issue of the proposed 
Regulations, fuses have been advertised which, it is claimed, 
cemply with the Home Office Regulations. Some of these fuses 
censist of the ordinary tubular porcelain handle type with 
exposed live ends carrying the contacts. In Mr. Broadbent’s 
opinion, this type does not meet with the Home Office require- 
ments, as it is quite possible and extremely probable that the 
attendant, whilst grasping the porcelain tube with his hand, 
will rest his thumb on the live-metal terminal. Such fuses are 
only safe when they have a wide insulating flange at each end 
of the handle, and even then there is always the danger of the 
cperator’s finger coming in contact with the metal jaws on the 
switch or fuse board, or of being burnt in the event of a flash 
cver. He prefers the switch handle type, in which a shielded 
handle carries the contacts below it. where they are well screened 
from the hand. Such a switch fuse would meet the objections 
raised bv the Incorporated Municipal Electrical Association, wh» 
maintain that there is always a certain element of risk of shock 
in attending to live fuses. The Associated Municipal Engineers 
(Greater London), and also the Society of Power Company 
Cfficials, consider that this clause should not apply to house- 
service fuses which are the property of the supply authority. 

REGuLATION 6 deals with joints, to which, apparently, no 
exception has been taken. 

REGULATION 7 provides for means of cutting off all pressure 
from every circuit. This rule is perhaps a little ambiguous, апі, 
if it implies the provision of a D.P. switch to every branch 
cireuit, it will certainly be cbjected to. 

Recutattion 8 provides for the provision of safety fuses or 
cut-outs for every circuit. arranged to carry more than 759 
watts. The Chamber of Conmerce and the Society of Power 
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Company Officials both take exception to this, but Mr. Broad- 
bent points out that it complies strictly with the Institution Rule 
No. 21, which stipulates that “every ‘sub-circuit’ shall be pro- 
tected on each pole by a fuse, and that no sub-circuit shall carry 
more than five amperes on circuits up to 125 volts, nor more 
than three amperes from 125 to 250 volts for incandescent 
lighting. It will be seen from this that the limit is 750 watts, 
the same as the proposed Home Ойїсе Regulations. 

REGULATION 11 calls for the provision of a switch or switches 
for every motor, converter, and transformer. Whilst this is not 
objected to by the other associations, the Incorporated Muni- 
cipal Electrical Association call for its deletion, pointing out 
that it is preferable and safer under certain conditions that there 
should be one switch only for the control of two or more motors. 
This objection, no doubt, relates to the use of motors in series 
parallel, &c., and also for three or more motors on travelling 
cranes, when one main switch controls the crane. 

KEGvLATION 12. If this is to be interpreted literally and to 
apply retrospectively, it is certain to be very strongly resisted. 
Clause 2 reads :—‘‘Every electrical motor rated at more than 
one-third of a horse-power shall be further protected by a 
release that will automatically break the circuit 1f the current is 
interrupted, unless the motor is incapable of re-starting auto- 
matically on the current being restored." The Incorporated 
Municipal Electrical Association say that it should be deleted. 
because it would involve great expense without corresponding 
benefits. The London Municipal Engineers say this clause 
should not apply to polyphase motors. ‘The Chamber of Com- 
merce (Electrical Section) say, ‘‘where alternating machinery is 
used, the expense of fitting every motor with a no-volt release 
would be prohibitive." Finally, the Society of Power Company 
Officials say, “At present it would not be practicable to carry 
out this part of the regulation, as the cost of a small motor with 
this protective device would be prohibitive." Here, again, the 
speaker pointed out that the rule merely embodies in fewer 
words what is contained in the Institution Rule No. 91. He 
asks how it is that, although Municipal Electrical Engineers, 
Power Station Engineers, and Engineers of Public Supply 
Companies formed a considerable majority of this committee, 
they passed rules which they now say are unworkable, im- 
practicable, and prohibitive? 

As a matter of fact, Mr. Broadbent continued, so far as the 
us? of three-phase squirrel.cage motors are concerned, this rule 
is more frequently disregarded than it is observed. There are 
more polyphase motors up to 5 h.p. which have no starting 
switch at all than otherwise. The common practice in the case 
of three-phase motors of such powers is simply to switch them 
right on to the mains with a three-pole switch, the current 
being limited by the induction of the windings. The use of 
graduated starting switches would be of very little advantage in 
connection with such motors, and the only effect would be to 
prolong the building up of the current necessary for starting the 
motor. Moreover, even where such motors are provided with 
starting switches, the no-voltage release is very rarely used, 
р because starting switches having this attachment 
ave not been readily obtainabie until recently, and cannot even 
yet be said to be standardised for all sizes. There is no doubt 
that if this rule were rigidly enforced it would put power users 
io enormous expense. 

The third clause of Rule 12 reads as follows :—‘‘In every 
place in which machinery is being driven by any electrical motor 
there shall be means at hand tor quickly stopping the motor.” 
This clause has been taken exception to for the same reasons as 
those detailed for Clause 2, and in addition the Society of Power 
Company Officials add that it would necessitate a motor switch in 
more than one room, and that it would be impracticable. Now 
it is to be noted that the rule does not ask that all pressure 
shall be cut off the motor from more than one point, but 
simply that the motor shall be capable of being stopped. 
With continuous-current motors, Mr. Broadbent points out that 
the simplest and least expensive method is to de-energise the no- 
voltage coil. As a parallel to this regulation, he adds that. in 
large cotton mills, the main engines are electrically stopped by 
pressing a button in any of the departments. 

REGULATION 13 provides for etlicient permanent joints or con- 
nections, or a properly constructed connector to be used in 
connection with flexible cables for portable apparatus. It 
further provides that each such apparatus shall be independently 
controlled by a switch which shall break the circuit on Бо 
poles on circuits above 250 volts. 'The second paragraph is 
objected to bv the I.M.E.A., by the Power Company Officials, 
and by the Chamber of Commerce, who consider that portable 
apparatus might be grouped under one switch. 

The London Municipal Engineers point out that where the 
neutral is connected to earth, a single-pole switch on the live 
side should be sutlicient. Mr. Broadbent thinks that it would 
then be not unlikely that the wireman who connected up the 
circuit might put the switch in the wrong lead or connect up 
the switch wire on to the earthed bar of the fnse board. 

REGULATION 14 stinulates that parts of a switchboard requiring 
adjustment or handling should be readily accessible, that the 
course of everv cable mav be readily traced, that conductors 
connected to different svstems should be kept apart and arranged 
so as to be readily distinguished. and that all bare conductors 
should be protected. It is pointed out bv the London Muni- 


cipal Engineers that cables running in арыга or barrel cannot 
be readily traced, but if the cables are labelled where they 
leave the pipes; there should be no ditüiculty in tracing them 
fiom the pipe to their terminals. It is against serious bunching 
and mixing up of cables behind switchboards that Mr. Broad- 
bent thinks the regulation is directed. " 

‘Lhe remaining Kegulations were only briefly discussed in the 
Paper. 

a 15 deals with the enclosing or fencing in of 
switchboard areas where the switchboards contain exposed metal 
which might be touched. The objections raised by the 
authorities mentioned are in connection with central or sub- 
station practice, and the testing departments of manufacturers 
works. 

RrerLarioxs 16 and 17 also deal with switchboard apparatus, 
particularly in connection with generating stations, and pro- 
vides for minimum widths of passage ways between or beneath 
exposed conductors. The objections which have been raised 
against these regulations affect central station engineers almost 
sclely. | 

КАЛТ 26 provides that all those parts of premises :n 
which apparatus is placed shall be adequately lighted to prevent 
danger. ‘This regulation may be taken to apply to basements 
or cellars in which the house-service fuses, switches, and meters 
ar2 placed. "A 

REGULATION 27 provides for special protective precautions 
being taken to prevent danger in connection with conductors or 
apparatus exposed to the weather, wet, corrosion, or to intlam- 
mable or explosive surroundings. | 

REcvLATION 28 calls for adequate periodical tests being made 
by an authorised person, to ensure that the insulation of con- 
ductors is maintained; that no metal part which is not part 
of a conducting circuit is charged; and that all earth connec- 
tions are in order. 'The objections raised to this are merely 
with a view to standardisation, it being suggested by the 
Pcwer Company Otticials and also by the Chamber of Commerce 
that the Board of Trade Regulation A6 be substituted. 

HBGvLATION 29 reads as follows:—''No person except an 
authorised person, or a person acting under his immediate super- 
vision, shall undertake any work where technical knowledge or 
experience is required in order to avoid danger.” 

EGULATION Ó0.—''Instructions as to the treatment of persons 
suffering from electric shock shall be аћхеа in all premises 
where electrical energy is used, other than for incandescent light- 
ing at low pressure, and in all premises in which electrical energy 
is generated or transformed.' 

The obiections which have been taken to this regulation are 
that the fixing of such instructions, wherever electricity is used, 
would tend to cause needless alarm, and would be calculated 
greatly to restrict the development of electricity, and it is 
pointed out that instructions are not required as to treatment 
of persons suffering from ''gassing," in the case of suction gas 
plants, and the regulation makes an invidious distinction be- 
tween premises in which electricity is used and those in which 
other motive powers are employed. Mr. Broadbent suggests, 
however, that instructions would be looked upon more or less as 
a matter of form, very much as are the Home Office Regulations 
relating to moving machinery. 

Mr. Broadbent concluded his Paper as follows :—-It will be 
seen that there is no essential difference except as regards verbal 
distinctions, nor are they more stringent than existing wiring 
rules and Board of Trade Rules, so that any objections which 
may be raised to the one, appear to me to be equally applicabie 
to the other. In those cases where it would appear that the 
rules are impossible of compliance, or where great and unneces- 
sary expense would be involved, we must not lose sight of the 
fact that an alternative course is possible under the *' Exemp- 
tion Clause," which provides that if it can be shown that the 
arrangements on any premises are such as to involve no more 
danger than if the rules had been complied with, that such 
cases shall be deemed to meet the requirements. In discussing 
the proposed regulations, I think we should, whilst not hesitat- 
ing to criticise them with a view to improvement, try to look 
at them from the point of view that the obiect of the framers 
is not to hamper or to hinder the progress of the electrical in. 
dustry, but rather, by reducing the number of accidents arising 
therefrom, to give the public more confidence in it, and to 
help forward its development. 


L.C.C. Tramway Accident. — Мт. Justice Darling and a special 
jury, in the King's Bench Division, on Thursdav last, heard an 
action brought by Dr. Llewellan, a medical gentleman practising 
at Toxteth Lodge, Stamford Hill, against the London County 
Council for injuries caused by the negligence of one of the 
defendants' servants. He also claimed for a horse which was 
killed. and a brougham and harness which were destroved. On 
May 8th last the plaintiff, accompanied by a Miss C. A. 
Fallowfield, went out in his brougham, which was run into by 
an electric car, killing the horse and breaking up the brougham 
and harness, and intlicting personal injuries to himself, the lady. 
and the coachman. The latter was detained in hospital ior five 
weeks. The jury found for the plaintiff for £440 and costs. 
Two other actions brought by Miss Fallowfield and the coach- 
man were settled bv agreement, the former for £80 and costs. 
the latter for £100 and costs. 
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ELECTRICAL EQUIPMENT AT THE CLAUSTHAL MINES 


CONSIDERABLE saving in the cost of trans- 
porting and removing material has been effected 
in the Clausthal group of mines by the introduction 
of an underground eleetrie mineral railway and two 
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Fic. 1.—UNpERGROUND ELECTRIC LOCOMOTIVE. 


electrical winding plants. The arrangements of the 
shafts and workings were formerly somewhat compli- 
cated, and necessitated transport by water over a part 
of the distance; but with the completion of some of 
the lower workings and the installation of the elec- 
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new arrangements had entailed deepening the shaft, so 
that the existing steam winding engine was insufficient. 
A new winding plant of smaller size was also required 
for the '' Thekla " shaft. The underground haulage 
is by means of the locomotives supplied by the Siemens- 
Schuckert Co., of the type shown in Fig. 1. Continu- 
ous eurrent is obtained from an overhead wire at 320 
volts by a pantagraph collector. This line was put 
down in 1898 before the completion of the winding 
plant, and is supplied from its own power station, con- 
taining two continuous-current generators, each for 
an output of 88 kw., and driven by Pelton water wheels. 
The locomotives each draw 14 trucks of 2-ton capacity 
at a speed of eight or nine miles per hour. Passenger 
trucks holding 14 men each are also used for taking 
the miners to different parts of the mine. 

In considering the new equipment for the Thekla 
shaft, continuous current was decided upon, partly on 
account of the greater facility of running additional 
gas-driven plant in parallel with the machines driven 
by water turbines, and also in order to be able to take 
advantage of the use of accumulators. In ad- 
dition to the winding plant, an electrically-driven 
air compressor is also installed in the same shaft. This 
is of the Meyer design, with two cylinders, and runs 
at 180 r.p.m., giving an output of 435 cubie metres 
of air per hour at 6 atmospheres pressure. The motor 
is rated at 47 B.H.P., and runs at 820 r.p.m. on a 
425-volt circuit. 

The winding plant in the Thekla shaft is for raising 
a useful load of # ton from a depth of 660 ft., and has 
drums about 5 ft. in diameter. The rope used is 
22 mm. diam., and weighs 1'74 kg. per metre, and 
the winding speed is two metres per second. A general 
view of this winding plant is given in Fig. 2. The 
bearings of the drums are carried on a substantial 
wrought-iron framework. The drums are cylindrical, 
and each rather more than four feet wide. and of a 


Fic. 2.—SwactL Wixnpinc PLANT IN THEKLA HALT. 


trical equipment, a considerable simplification of the 
methods has been obtained, : T 
The electrie underground railway referred to collects 
the material from various points in.the mine, and takes 
it to the main ‘ Ottilia’’ shaft, where it is raised to 
the surface by the new electrical winding plant. The 


total capacity of 750 ft. of rope. The motor is geared 
to the drums by a double reduction spur gear. А 
brake is provided on the countershaft, as well as on 
the drum shaft. The former is the ordinary mancu- 
vring brake, and is normally held on oY, a weight, but 
released by a lever when starting. The emergency 
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brake is on the drum, and can be applied either by 
a pedal or electrically by a brake magnet, in case of 
failure of current, or automatically by: the action of 
the depth indicator in case of overwinding. The 
arrangement whereby the acceleration and braking is 


A, of the motor-generator set which is driven by the 
motor, B. The voltage of this generator can be regu- 
lated by means of the driver's controller resistance, R, 
to have any value from zero to 500 volts, and the 
reversing switch, U, also forming a part of the con- 


PIG. 3» 


MAIN 


controlled by the depth indicator is similar to that 
referred to below in connection with the larger wind- 


ing plant. The motor is shunt wound for 425 volts, 
and runs at a maximum speed of 350 r.p.m. Its con- 


tinuous rating is 47 B.H.P., but during acceleration 
over 90 B.H.P. is developed. Control is effected from 
the driver's platform by a reversing controller actuated 
by a single lever through a toothed sector and pinion. 
The controller has nine positions on each side of the 
aft position. When the machine is at rest, with the 
lever in the off position, the armature is short cir- 
euited by one section of the braking resistance, The 
first starting notch short circuits, the resistanee which 
is used to weaken the field for the higher speeds and 
connects the armature torthe main circuit still in parallel 
with the braking resistance, the firsc three steps progres- 
sively increase this resistance, which is then cut cut, 
and the remaining steps cut out the series resistance. 
A column, upon which are mounted an ammeter and 
a voltmeter, is placed in full view of the driver. The 
eontrol lever is interlocked with the brake, so that it 
must be placed in the off position before the brake 
can be applied. 

The main winding gear in the Ottilia shaft is cf 
much larger size, and is an example of a plant in 
which the load is equalised by the use cf batteries, and 
not by the Ilgner flywheel method, which is now more 
usual. As will be fron Fig. 3, a Koepe pulley 
is employed, driven by a single continuous-current 
which it is directly coupled. 
connections, showing the principle of the 
Fie, 4. The field of the winding motor is 
constantly excited from the bus-bars, but its armature 
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troller, can cause this voltage to be given in either 
direction, according to the direction of motion of the 
winding motor required. Thus the winding motor is 
controlled entirely by variations of the excitation ci 
the generator, and its speed depends entirely on the 
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Fic. 4. CONNECIIONS OF Motor GENERATOR AND 
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JATTERIES FOR WINDING. 


position of the control lever, irrespective ot load A 
view of the motor generator is given in Fig. 5. 


The accumulator battery, which is in a room close 
. . * ] ~ 1 1 
to the winding plant, consists of 242 cells, supplied 
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by the Akkumulatorenfabrik A.-G., Berlin. The cells 
are designed for a normal charging current from 108 
to 136 amperes, and a discharge of 220 amperes, but 
current peaks of 600 amperes may be taken during 
starting. The regulation of the input and output of 
the battery by which it is able to deal with overloads 
without calling unduly on the station, and to receive 
charging current at time of light load, is on the Pirani 
system, and is quite automatic in its action. A small 
booster machine is directly coupled to the motor gene- 
rator set, as shown on the left of Fig. 5. This booster, 
indicated at C in the diagram of connections in 
Fig. 4, has two opposed field windings. One of these 
is connected through a regulating rheostat across 
the mains, so that it produces a constant field, while 


slip between the rope and the driving pulley, the depth 
indicator is not geared to the winding shaft, as is 
usually done in the case of drum machines, but is 
driven from a separate idle pulley. An arrangement 
of cams is adopted, so that the action of depth indi- 
cator automatically brings the control lever gradually 
back into the off position as the cage approaches the 
end of its course, and finally, should the cage still con- 
tinue to travel, releases the falling weight, which applies 
the brake. A circuit-breaker is also provided which is 
interlocked with this apparatus, so that the current is 
cut off just befcre the brake is applied. 

The plant is designed to raise 300 tons per ten-hour 
shift, with 54 seconds' stop for filling and emptying, 
but it is found that 30 seconds is sufficient for this, 


Fic. 5. 


the other is in series with the armature of the 
motor B. When the lcad is light, the excitation 
due to the shunt winding predominates, the booster 
adds its voltage to that of the mains, and current 
flows into the battery in a charging direction. When, 
however, the load increases, the excitation due to the 
series coil becomes more powerful, and overcomes the 
shunt field, so that the booster voltage is reversed, and 
the battery caused to discharge to an extent varying 
according to the demand. By this means the gener- 
ating plant is effectually screened from heavy over- 
loads. 

The mechanical portions of the winding plant were 
constructed by Messrs. Schmidt, Kranz & Co., of Nord- 
hausen. The depth of the wind is 570 metres, and 
two skips, each containing 15 cwt., are raised at a 
speed of 10 metres per second. The cage can be 
worked at 0:1 metres per second for inspection of the 
shaft. A rope, 34 mm. in diameter, is used, weighing 
4°5 kg. per metre, and the cage complete weighs 27 
tons. The Koepe pulley is 3°5 metres in diameter, 
and is faced with a special material to obtain the 
necessary frictional adhesion for the rope. A column 
on the driver's platform carries a tachometer, an am- 
meter, and a voltmeter, and also a pressure gauge for 
the compressed air, by which one of the brakes is 
worked. Brake shoes are applied to the winding pulley 
on each side of the groove for the rope, and in ordinary 
working these are worked by compressed air, supplied 
by a motor-driven compressor alongside of the driver's 
platform, but not shown in Fig. 3. This brake is not 
so much intended for manceuvring, as for holding the 
pulley when the current has been cut off. The second 
brake, which is operated by a weighted lever, ean be 
applied either by a pedal or by the retarding apparatus 
connected with the depth indicator. 

The depth indicator itself consists of a vertical screw 
with a travelling nut. On account of the possibility of 


Motor GENERATOR FOR MAIN WINDING  PrawNr. 


and a capacity of from 450 to 500 tons per shift can 
be obtained. 


Telegraph Tariff in New Zealand.—Sir Joseph Ward, the 
Premier of New Zealand, is urging the Pacific Cable Board to 
reduce its Press rates between Australasia and Great Britain 
from ls. to 4d. per word. Mr. Reeves (the High Commissioner 
ir London) has suggested the use of wireless telegraphy in this 
connection. New Zealand is willing to co-operate with the 
Commonwealth for this purpose. 


The Jordan River Power Scheme.—The British Columbia 
Electric Railway Co. have claimed the water rights on the 
Jordan River at the south-west corner of Vancouver Island, 
and intend developing the resources of the stream to provide 
light and power for the growing demands of the island, and 
20,000 h.p. can be secured at an expenditure for plant and 
mains which will enable a cheap tariff for current to be 
obtained. The great demand for electricity in Vancouver has 
necessitated the securing of this new source of power. 

Electrical Engineers Volunteers.—Lieut.-Colonel (Hon. Major 
in the Army) R. E. B. Crompton, C.B., has been granted the 
honorary rank of Colonel. In the new Army scheme 
the Volunteer Electrical Engineers are to occupy a much more 
important position than has been the case under the old régimé. 
There has been great difficulty in arranging for a special and 
technical corps like this in the new scheme, but the authorities 
are hopeful for satisfactory results. The committee of the 
Electrical Engineers, the Army Council, and the County Asso- 
ciations, and the regiment will have to work together and over- 
come the difficulties in their path. The authorities are anxious 
that the recruits should be enlisted locally, where their services 
would be required if called out for war. There is hardly any 
development in war so important as the communications in 
the field, and that will be one of the duties of electrical 
engineers, 

Rhondda Tramways Co., Ltd. v. Taff Vale Railway Co.—On 
Thursday last, in the Court of Appeal, before the Lord Chief 
Justice, the President of the Probate, Divorce, and Admiralty 
Division, and Lord Justice Buckley, an appeal was heard in a 
matter of an arbitration between the Rhondda Tramways Co. 
and Taff Railway Co. (see ELECTRICAL ENGINEERING, December 
12th, 1907, p. 934). The Lord Chief Justice, without calling 
counsel for the respondents, said he was clearly of the opinion 
that the decision of Mr. Justice Bray in the previous trial was 
perfectly correct, and their lordships concurred in this decision, 
and the appeal was dismissed with costs. 
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THE NEW OFFICES AND SHOW-ROOMS OF 
THE SIMPLEX CO. 


Sores ak CONDUITS, LTD., have opened new London 
offices and showrooms in Charing Cross Road. The premises 
consist of the ground floor and basement of a recently erected 
building, which has risen on the site of one or two second-hand 
bookstalls. This London branch deals with local and South of 
England requirements generally, and the publicity department 
is also established there. The whole of the basement is de- 
voted to store P gui чш Larger stocks than hitherto can now 
be carried, and with a view to increasing facilities in this 
direction, the company have excavated a portion to 3 ft. in 
extra depth in order that tubes may be stored upright. The 
extra quantity which can be stowed away in this manner is far 
greater than. with 
the horizontal rack 
method, which has 
to be resorted to 
when it is not pos- 
sible to obtain 14 
ft. head room. The 
capacity is approxi- 
mately 150, ft. 
Fittings are stocked 
in the usual form 
of bins. Ample 
provision is made 
tor rapid packin 
and despatch, an 
whilst a work-bench 
is fitted up with a 
small drill, vice, 
screwing apparatus, 
&c., to facilitate 
carrying out these 
operations on the 
spot, in the case of 
urgent orders. 

The lighting in- 
stallation of the 
remises, which has 
been carried out by 
the company's own 
men with the view 
of combining аз 
much as possible 
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samples and fixtures displayed. It is anticipated that an 
entirely fresh appearance can be given to the showroom within 
an hour or so, as no apparatus is permanently fixed in position 
—a circumstance which has been considerably assisted, it not 
rendered necessary, by the nature of the building itself. The 
ceiling of the showroom is of concrete, 1 ft. thick, with an 
iron girder every 6 in., in addition to which there are two 
18 in. by 12 in. supporting and projecting from the ceiling. To 
attach electric fittings to this would naturally have entailed 
a tremendous amount of labour and cutting away. The ditiü- 
culty has been obviated by fixing three parallel lengths of 3 in. 
simplex conduit hung 20 in. below the ceiling, so as to clear 
the girders above referred to, and 7 ft. apart. Across these 
are laid at right angles several runs of 3 in. conduit, along 
which are laid wall scckets mounted on flange couplings. These 
runs are wired up in two sections to a two-pin plug at each end. 
A number of differ- 
ent patterns of elec- 
tric light pendants, 
electroliers, and 
heating apparatus 
are attached to the 
cross tubes. Thev 
are wired to plugs 
so that they can be 
readily put into 
circuit by connec- 
tion to one of the 
sockets. ‘The pluss 
at the two ends ct 
the circuit wires 
of the tubes are 
carried down the 
partitions to 
another wall sccket 
fixed on a small 
shelf, which sar- 
rounds the show- 
room at a con- 
venient height. 
The wall socket is 
wired directly 
from the main dis- 
tribution board 
Half a dozen fit- 
tings can be thus 
readily lighted up 
for display pur- 


typical examples A CORNER OF IHE New SHownoom. poses, whilst if 


of "Simplex" 
methods. In the main lighting beard ccntrolling the ground 
floor the various runs are brought to a point cn the ceiling 
above the board and collected in an adaptable box, from which 
the circuits are taken down to the beard in fódr.tubes. The 
board itself is a D.P. fuse and S.P. switch wood-cased type. 
The fuses are of the company's enclosed cartridge pattern, 
mounted on separate slate bases, and controlled bv rapid 
action switches. In the basement, where the Supply Co.'s 
mains run into the building, two main fuse-boards of different 
pattern are installed, one controlling the power supply and the 
other the basement lighting. The main switches and fuses 
are of the ‘‘ push on pull cff" type cf combined cwitch fuse. 
In the general equipment and arrargement of the showroom 
the aim has been to facilitate re-arrangement of the various 


CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRICAL SUPPLIES.—A new edition of Messrs. 
Veritys’ electric supplies catalogue is to hand. A very com- 
plete collection of house service switches and fuse boards is 
included, the latter being provided alternatively with bridge 
fuses, china tube fuses, or a special enclosed clip type fuse, 
known as the '' Koolark," in which a fluid normally enclosed in 
a glass vessel is released by the arc which it extinguishes. 
Several types of ''tumbler" switch in the single, two-way, and 
other patterns are included, as well as the well-known *'Dia- 
mond’’ series of rotary switches, and others for special pur- 
poses. Some artistic switch covers, both of the flush and 
ordinary tvpe, are illustrated, and a large number of ceiling 
roses, fuses, plugs, and sockets, adaptors and lampholders. 
Separate leaflets deal with ''Astonlite " reflectors and tubular 
lamps, and also arc lamp carbons. 

ELECTRO MEDICAL APPARATUS.—Messrs. Siemens 
Brothers & Co., Ltd., have recently issued a new catalogue of 
Rontgen ray and other electro medical apparatus. Attention 
should be particularly called to the Röntgen ray tubes with 
tantalum anticathodes, which can be used without water cool- 
ing, in cases where this would be necessary with tubes with 
platinum anticathodes. These tubes can even be used with the 
anticathode red hot. A feature of the induction coils supplied 
by the firm is the sub-division of the primary windings for 
greater convenience in regulation. The latest forms of Wehnelt 
and Simon interruptors are listed, and a large variety of tube 
holders, shields, examining tables, and other accessories. Par- 


it is desired to 
have one only lighted in order to obtain a better 
idea of its effect this is easily accomplished by disconnectinz 
the other fittings from the sockets in the same overhead run. 
As all pendants are attached by S-hooks, their pcsition «an be 
altered in a few moments. Brackets and wall fittirgs are 
attached to wood panels fixed in the lower frames of the par- 
titicns; these panels are all interchangeable and are arranged 
so that they can be rémdily removed and altered. Brackets. 
&c., are also wired to plugs for connection to the sockets on 
the shelf before mentioned. 

Members of the technical Press and cther friends were invited 
to inspect the new offices and showrooms on Tuesdav last week. 
and were subsequently hcspitably entertained at dinner at the 
Helbcrn Restaurant. 


ticulars are given of complete Róntgen ray outfits of fixed and 
portable types for use under a variety of circumstances. 
ORNAMENTAL SWITCH PLATES.—A well illustrated new 
catalogue from the London Decorative Metal Works, Ltd., con- 
tains a number of designs of switch covers, bell pushes, and 
door furniture, which the firm execute in art metalwork with 
brass, copper, bronze, or ''antique"' finish. The desgins аге 
most artistic, and present examples of Adams, old English, Re- 


naissance, Louis XIV. and XV., Empire, Louis XVL, classic, 
and other decorative styles. The illustration represents a Louis 
XVI. double flush switchplate, and gives a good idea of the 
neat appearance of the articles in question. A very large 
variety of patterns are illustrated in the catalogue, and we 
understand that the firm are always ready to submit special 


designs. 
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WILLIAM THOMSON, LORD KELVIN 


June 26, 1824—Dec. 17, 1907 


Ii is to the genius of the great worker and thinker 
whose remains were laid to rest on Monday in West- 
minster Abbey that electrical science and the engineer- 
ing industry sprung from it owe many of the advances 
which have contributed to its rapid evolution. From 
his youth until the last—and he was given far 
more than the allotted span cf years—he worked 
to further the understanding of the great forces 
of nature and their application to the use and 
convenience of man. А great philosopher, a great 
engineer, and, above all, a kindly and beloved friend 
to all by whom his influence was felt, has passed 
away. But there are left with us the results of his 
vast work, and the ex- 
ample of a high and 
noble life. It is impos- 
sible to attempt more 
than a brief sketch of so 
many-sided a career in 
these pages, and, indeed, 

it requires the pen of one 
as great as he to do 
adequate justice to his , 
work. 


Although by race a 
true-born Scotsman, 
William Thomson was 


born in Belfast. Ніз 
father, James Thcmscn, 
was well known as pro- 
fessor of mathematies at 
Glasgow, an appointment 
which he took up in 1832, 
in which year, therefore, 
the home of the family 
was removed from Bel- 
fast to Glasgow. The 
boy's education was, of 
course, carried on in 
Glasgow at the Univer- 
sity, which, in those 
days, embraced much 
younger students than at 
the present time, and 
early evidence of the 
bent of his ability was 
shown in a masterly Uni- 
versity essay on ‘‘ The 
Figure of the Earth,” 
written while still quite a 
boy. With his brother 
James, who afterwards 
became the second Prc- 
fessor James Thomson, 
of Glasgow (succeeding 
Professor Rankine as 
Regius Professor of Engineering), William  Thcmson 
was soon afterwards taken by his father on a Contin- 
ental tour. During this time he made a study of 
Fourier's ‘‘ Théorie Analytique de la Chaleur,” a work 
which made a deep impression on his receptive mind, 
and furnished the theme of his first criginal scientific 
Paper, written in defenee of Fourier's methods at the 
age of seventeen, in whieh he refuted much of the 
eriticism current at the time. His next Paper was 
entitled ‘‘ The Uniform Motion of Heat in Homogene- 
ous Bodies and its Connection with the Mathematical 
Theory of Electricity’’; it has been regarded as 
marking an era in the progress of the mathematical 
theory of physics, and it threw great light on the 
nature of the distribution of the electrostatic field. 


Photo, by 


In his career at Cambridge, mens sana in corpore 
sano was cultivated by a successful combination of 
athletics with mathematics. He entered -'' Peter- 
house ' in 1842, and took his place in the mathematical 
tripos of 1845 as second wrangler, and afterwards re- 
ceived one of the much coveted Smith's prizes. Sub- 
sequently he visited Paris, where he worked awhile in 
the laboratory of Regnault, and came in contact with 
the foremcest French physicists and mathematicians of 
the time. 

As early as 1846 he was elected to the Professorship 
of Natural Philosophy at Glasgow, which’ he held for 
over half a century. Soon after his appointment he 
established the first 
physical laboratories to 
be devoted to the use of 
students, itself an epoch 
in the history of the de- 
velopment of science. 
We cannot mention all 
the branches of scientific 
research, both theoretical 
and experimental, to 
which his boundless 
energy has been devoted 
during the many years of 
his tenure of the Profes- 
sorship at Glasgow. The 
keynote of his labours 
was the transformation of 
the qualitative into the 
quantitative, and, in a 
way, rare even among 
the greatest minds, he 
was able to combine the 
power of thought and en- 
thusiasm of the theorist 
with the full grasp of the 
limitations of practical 
application. Sixty years 
ago even the rudiments of 
electrical and magnetic 
measurements were 
scarcely understood, and 
the solid foundation upon 
which the present system 
of absolute units is based 
was in no small degree 
due to his initiative. 

The effect of this work 
was soon to be seen in 
the manufacture and lay- 
ing of long submarine 
cables. As soon as the 
idea of an Atlantie cable 
was mooted, he threw 
himself with characteristic energy into the theoretical 
investigation of the behaviour of the current impulses 
through circuits of high capacity, and elucidated the 
laws governing the velocity cf their propagation. It 
was also necessary to design entirely new instruments 
for receiving signals, and his well-known mirror gal- 
vanometer, and later the syphon recorder, were pro- 
duced by him for the purpose. "The romantie story of 
persistent endeavour, disappointing failure, and ulti- 
mate success of the early Atlantic cables has been 
often told, but the magnitude of the difficulties which 
the brave band of pioneers, who built their hapes on 
William Thomson’s scientific predictions, is hard to 
realise. It will be remembered how, after some abor- 
tive attempts in the previous year, a cable was 
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laid across the Atlantic in 1858 by an expedition in 
whieh Professor William Thomson took part as chief 
electrician in charge of the testing department on 
board H.M.S. Agamemnon, from which ship a part of 
the cable was laid. The failure of this cable, and the 
subsequent laying by the Great Eustern of the 1865 
and 1866 cables, are matters of history, and the pro- 
minent part William Thomson paid in both these ex- 
peditions is well known. On his return home he re- 
ceived the honour of knighthood, and it is not too 
much to say that, great as were the labours of other 
noted men in these pioneering days of submarine tele- 
graphy, success would have been long delayed had 
it not been for the investigations of the great pro- 
fessor. Other cables for the laying of which he acted 
as electrical engineer, in addition to thcse mentioned 
above, for the Anglo-American Telegraph Co., were 
the French Atlantic cable and the Brazilian and River 
Plate. 

His theoretical work in other directions not only 
covered a large field, but the progress of thought in 
practically every subject which he touched was notably 
advanced. He took no small part in the early days 
in developing from the original conceptions of Faraday 
and the results of such workers as Ampère and Oersted, 
the theories both of magnetic and electrostatic fields, 
notably in his famous theory of ‘‘ electric images.” 
Other directions into which his researches carried him 
were spectrum analysis, the dynamical theory cf heat, 
and the study of fluid motion, the last of which lead 
up to his famous vortex theory of matter, upon which 
he worked so much, but finally abandoned. The results 
of his labours in connection with the theory of elas- 
ticity are given to the world in that morumental work, 
Thomson and Tait's ‘‘ Natural Philosophy,” as well as 
multitudinous Papers on the subject. 

As affecting electrical progress, perhaps his most 
important theoretical investigations were those in 
which he developed mathematically the theory of the 
oscillatory nature of the discharge of condensers, and 
among his more notable experimental researches were 
a long series dealing with the thermo-electric proper- 
ties of metals, in whieh he diseovered what is still 
always spoken of as the Thomson effect, and we believe 
we are correct in saying that it was upon his results 
that the work leading uptothe discovery of what Ewing 
afterwards called hysteresis in the magnetie metals 
was based. Lord Kelvin's work on terrestrial physics 
is well known, including his suggestions regarding the 
'' age ’’ of the earth. 

These examples must suffice to indicate the range 
and importance of his purely scientific work, but the 
results of his labours in practical applications of scien- 
tific principles are of no less importance. The list of 
electrical measuring instruments of his design is too 
long to recapitulate, including, as it does, apart from 
telegraphic apparatus, his standard balances for current 
voltage and electric power measurement, the famous 
quadrant electrometer, and the absclute electrometer, 
all laboratory instruments of the utmost importance, 
and also a host of instruments for more everyday use, 
ranging from the early '' Thomson graded galvano- 
meters," to the more recent ampere gauges and elec- 
trostatic voltmeters to be seen on so many switch- 
boards. 

His contributions to the art of navigation, a subject 
in whieh he always took a keen interest, are best 
exemplified bv his mariner's compass and his deep-sea 
sounding machine. For many years of his life he would 
spend his leisure on the sea, and he was for some time 
owner of the yacht Lalla Rookh, on board which much 
of his work on navigational subjects was earried out. 

To give a full list of the honours he received is as 
Impossible as it is unnecessary. It was in 1892, while 
president of the Roval Society, that he was raised to 
the peerage as Baron Kelvin of Netherhall, Largs, and 


was admitted later to the Order of Merit, and made a 
privy councillor, besides bearing the title of G.C.V.0. 
He held many foreign distinctions, and was an honoured 
member of most of the learned societies of the world. 
Perhaps one of the most impressive manifestations of 
the esteem in which the great professor was held was 
the celebration in 1896 of the fiftieth anniversary of his 
appointment to the chair of natural philosophy at 
Glasgow, when scientific men from all parts of the 
world foregathered to do him homage. In 1809 ad- 
vancing years compelled him to relinquish the profes- 
sorship he had occupied so long, but his mind re 
tained its phenomenal clearness, and he was still fore- 
most in onward struggle towards the more perfect 
understanding of the physical universe. Those who 
were at the meeting of the British Association at 
Leicester will remember how, in spite of his years. he 
showed his power in dealing with the new develop- 
ments of modern thought as he had of old in lavire 
the foundations upon which they rest. He took par 
during this year in the discussions befcre the Institu- 
tion of Electrical Engineers, of whom at the time of 
his death he was their honoured president. 

We may have suggested some of the directions in 
which Lord Kelvin's unparalleled work has lain, but no 
printed page ean convey an adequate impression of the 
nobleness of mind of the great but modest man by 
whose death the world of thought and action has los: 
a leader. 


The funeral of William Thomson, Baron Kelvin, teck 
place at noon on Monday in Westminster Abbey. The 
body, preceded by the choir and officiating elergy. was 
carried from the chapel of St. Faith, where it had been 
placed on its arrival from Scctland, through the 
cloisters, which were lined by the men of the Corps 
of Electrical Engineers Volunteers, to the choir oi 
the Abbey, where the first part of the service was held. 
The procession afterwards returned to the graveside. 
where the service was most impressive, as the remains 
of the greatest man of science of the Victorian era 
were laid to rest in the north-east corner of the nave. 
close to the monument of Sir Isaac Newton. 

The pallbearers were Lord Rayleigh (President of 
the Royal Society), the Right Hon. J. Morley, ОМ. 
(Secretary of State for India), Sir Archibald Сек, 
K.C.B. (President of the Geological Society), Prof. А. 
Crum Brown (President of the Royal Sceiety of Edm- 
burgh), the Master of Peterhouse, Sir John Welle 
Barry, K.C.B. (the Instituticn of Civil Engineers). Sir 
Edward H. Seymour (Admiral of the Fleet), M. Gasten 
Darboux (Perpetual Secretary cf the Academy “ 
Sciences of France), Lord Strathcona and Mount Roval 
‘High Commissioner for Canada), Sir George Darwm. 
K.C.B. (Cambridge University), Dr. McAlister (Prin 
cipal of the University of Glasgow), and Dr. R.T 
Glazebrcok (the Institution of Electrical Engineers. 


A long procession of notable men followed the cotin. The 
chief mourners were Dr. J. T. Bottomley, F.R.S., Mr. G. Ки. 
Mr. W. Crum, Mr. James Thomson, Mr. W. Bottomley. `u 
Alexander Brown, and: others. 

The King was represented by the Duke of Argyll, K.G.. and 
the Prince of Wales by Lieut.-Colonel Sir Arthur Быш 
G.C.V.O. H.R.H. the Duchess of Argyll, Princess Louise. was 
present, and the Duke of Connaught was représented by Мај 
Green Wilkinson. The Russian, Italian, American, German. 
and Japanese Ambassadors were represented, and the Le! 
Mayor and the Master of the Clothworkers Co. were present. 

Lord Tweedmouth represented the Admiralty: M. €. Lip 
mann and M. Henri Becquerel attended on behalf of the Frei:h 
Academy of Sciences, and the Royal Society was represented. 1 
addition to those already mentioned, by Mr. A. В. Kempe 
(treasurer), Prof. Larmor (secretary). Sir William Crockes (vire 
president), and Mr. R. Harrison (assistant secretary). Amen: 
those representing various learned societies and public bodie 
may be mentioned Mr. H. F. Newall (President of the Rove 
Astronomical Society), Sir Alexander Kennedy, Prof. H. Lamb. 
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Prof. J. Perry, Dr. J. A. Ewing, Prof. Silvanus Thompson, 
Sir Norman Lockyer, Prof. J. J. Thomson, and Sir David Gill. 

The University of Cambridge was represented amongst others 
by the Vice-Chancellor, the Master of Trinity, Sir Robert Ball, 
in addition to the Master of Peterhouse, Sir J. Gorell Barnes, 
and others representing Lord Kelvin's college. Tne Vice-Chan- 
cellor of Oxford was present, accompanied by Profs. Osler and 
Miers. The delegation from the University Court of Glasgow was 
preceded in the procession by their Bedell, carrying their mace 
draped with crape, including (in addition to Dr. D. McAlister, 
who was a pall-bearer), Profs. Jack, Stewart, Bower, Ferguson, 
Murdoch, Cameron, Barr, Gregory, and Gordon. The Lerd Pro- 
vost of Glasgow, Sir W. Bilsland, was present; the Royal 
Society of Edinburgh was represented by Profs. Crum-Brown, 
апа Chiene, and the Lord Provost of Edinburgh also attended. 

The University of London was represented by the Vice- 
Chancellor (Sir W. Collins), Sir Edward Busk, Sir Arthur 
Rucker. and Sir Henry Roscoe. Lord Reay represented Univer- 
sity College, London, and Profs. Rutherford and Schuster were 
among the representatives of Manchester University. Sir 
Oliver Lodge was present on behalf of Birmingham University, 
and the Universities of Sheffield, Leeds, Wales, and Aberdeen 
were als» represented. Colonel R. E. B. Crompton (command- 
ing) and other ofticers of the Electrical Engineers (R.E.). Vclun- 
teers, of which Lord Kelvin was honorary colonel, also took 
part in the procession. With the exception of Sir W. Matthews 
(President), the representatives of the Institution of Civil En- 
eincers have been already mentioned. The Institution of Elec- 
trical Engineers was represented by Sir William Preece, Sir 
Jchn Gavey, Mr. Alexander Siemens, Mr. F. Gill, Prof. G. 
Kapp, Mr. C. P. Sparks, Mr. R. Hammond, Mr. W. M. Mordey. 
Mr. W. H. Patchell, Mr. R. Kaye Gray. Sir Henry Mance, in ad- 
aition to Col. R. E. B. Crompton, who has been already men- 
tioned. It is impossible to give a complete list of all the notable 
men who gathered together to honour the remains of the great 
man, but we may mention the following as having been present, 


in addition to those already referred to:— Prof. E. Gerard 
(Liège), Mr. Н. Babinton Smith (Secretary of the Post Office) ; 
Prof. J. A. Fleming, Prof. W. E. Ayrton, Mr. Shelford Bid- 
well, Prof. Henrici, Mr. A. P Trotter, Mr. A. A. Campbell 
Swinton, Prof. C. V. Boys, and Mr. W. W. Duddell. Mr. 
H. F. Parshall represented the American Institute of Electrical 
Engineers. | 

A number of wreaths were laid оп the coffin, amongst which 
was particularly noticeable an anchor of white flowers with a rope 
of Parma violets, bearing the inscription: “А respectful tribute 
frem the Electrical Staff of the Admiralty апа H.M. Dock- 
yards.” | | 

The meeting of the Institution of Electrical Engi- 
neers, announced for Thursday last, was only held for 
the purpose of passing a resoluticn expressing sym- 
pathy with Lady Kelvin on the death of Lord Kelvin. 

Mr. C. P. Sparks, the Senior Vice-President, who took the 
chair, said :—Gentlemen,— Through the death of our President, 
we must all feel we have lost a friend, while the world is the 
poorer for the loss of his genius, which has been unequalled by 
any scientific worker. I have to propose that the following 
message of condclence be sent to Lady Kelvin :— 

* The Council and the members of the Institution of Elec 
trical Engineers desire to convey to your Ladyship an expres- 
sion of their great sorrow at the death of your illustrious 
husband, their revered president and honorary member, and to 
assure you of their deep sympathy in your sad bereavement." 

The resolution was agreed to by the members present rising. 

Mr. Sparks then announced that the following telegram had 
been received from Mr. Jona, President of the Italian Associa- 
tion of Electrical Engineers :— 

“Deeply affected by announcement of Lord Kelvin's death, 
we share in the grief of our colleagues in England and the whole 
werld whc hcnoured him as the greatest genius of cohtem- 
porary physics, and who admired his great qualities of mind 
and heart. We beg you to represent our asscciation at the 
funeral of our only foreign honorary member." 


THE HALIFAX RUN-BACK TRAMWAY ACCIDENT 


IEUT.-COL. E. DRUITT has now issued his report on. 


the accident that occurred on the Halifax Corporation 
tramways on October 15th last. A car was ascending Pye Nest 
Road, a steep gradient, and got out of control of the driver. 
Running back down the hill, it left the rails at a curve at the 
bottom, and overturned after coming in contact with a wall. 
Two passengers and the conductor were killed, and two pas- 


sengers died subsequently from injuries received, and 37 were. 


injured. The motorman was practically unhurt. 

The car was a four-wheeled car with a top deck—weight 
empty, 74 tons. It has accommodation for 48 passengers, 22 
inside and 26 outside. It is equipped with two 35 horse-power 
motors, geared direct to the axles, and fitted with three brakes, 
viz., (a) mechanical slipper brake on both rails, applied by 
worm gearing on a vertical spindle actuated by a hand wheel, 
(^) wheel brakes actuated by hand in the usual manner, and 
(c) rheostatic electric brake. The gauge of the tramways is 
5 ít. 6 in. 

Commencing at the point at which the car started running 
back, and going downwards, the gradient is as follows :—1 10 
10 for a distance of 250 ft. (partly on a compound curve, with 
a least radius of 153 ft.); 1 in 111 for a distance of 100 ft 
(straight); 1 in 158 for a distance of 100 ft. (straight), 1 in 
15°07 for a distance of 500 ft. (of this 166 ft. are on a curve of 
200 ft. radius); 1 in 14°59 for a distance of 1.000 ft. (straight) ; 
1 in 1557 for a distance of 50 ft. (straight); 1 in 12°71 for a 
distance of 240 ft. (straight) ; 1 in 1807 for a distance of 120 ft. 
(straight); 1 in 43°76 for a distance of 151 ft. (straight); 1 in 
21°9 for a distance of 32 ft. (on a curve of 160 ft. radius). 

The car left the rails about 690 vards from where it com- 
menced to run back. It was on a curve to the left of 160 ft. 
radius, and with a super-elevation of the outer rail of J in. On 
leaving the rails the car ran across the road and footpath and 
came in contact with a projecting angle of a wall, which sheared 
the car top right off the underframe, and the latter was then 
overturned into the roadway. "The car top was about 30 vards 
and the underframe 50 yards beyond the point of derailment. 

Regulations for the Halifax Corporation Tramways lay 
down :— 

In the event of a car starting to run backwards the first duty 
of the conductor is to drop sand at his end and keep the sand 
running unti] the car is stopped; at the same time apply slipper 
brake as quickly and as hard as possible. Do not touch the hand 
brake unless the motorman gives the signal (four bells) to do so. 


Where possible conductors should endeavour to collect. their 
fares in such a manner that they will be free to remain on the 
rear. platform when on steep grades whether ascending or 
descending. 

All cars must come to an absoiute stop before entering Pye 
Nest Park, and motormen must here be sure that brakes, sand 
device, &c., are in good working order. When the rails are in 
bad condition any morning for first car down the motorman 
should have the rails sanded on curve both on the up and down 
lines before entering the Park. He should also bring his car 
to a stand before rounding other curves on this section, and sand 
both lines as above. 

The Board of Trade Regulations for the Halifax Corporation 
tramcars as regards brakes are :—- 

The wheels shall be fitted with brake blocks which can be 
applied by a screw, or other means, and there shall be in addition 
an adequate electric brake and a slipper brake or other track 
brake approved by the Board of Trade for use on the tramways. 

They shall also be fitted. with a scotch. or other device for 
preventing them from running backwards. 

The driver left the depot with the car at 4.45 a.m., after 
satisfying himself that it was in proper working order, for which 
a quarter of an hour is allowed. He took the car down the 
gradient in Pye Nest Road quite safely. On the return journey 
the last stopping place before the accident was at the bottom 
of Pye Nest Road, and the car left this with a full load of 
passengers. Several were standing up inside the car in addition 
to the 22 for whom there is seating accommodation, and there 
were about 20 outside. It was a damp morning. The car went 
up the road as usual, and :ound the first curve and also partly 
round the top curve, when the current went off, owing to the 
circuit. breaker for this section of the lines coming out at the 
power station. Just previous to this the driver states he had to 
use sand, as the wheels began to slip. 

He states that the action he took when the current failed was 
as follows :— 

“I at once pushed the controller round to the ‘off’ position 
and put on the wheel brake. This did not hold the car, so 1 
took a second pull at the brake and then the wheels skidded. 
I then released the wheel brake, and applied the electric brake 
and the slipper brake. I nsed the controller as though the car 
had not got a run back device on; I put the controller handle 
back to the fifth brake notch, and put the reversing handle in 
the reverse position. 'The current came on again for a brief 
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interval after the car had commenced to run back, and I swung 
the handles round to put on current, but before I could get 
current, the trolley arm left the overhead wire and was 
smashed. I then tried the electric brake again, but it had no 
effect. The wheels of the car were revolving the whole time. 
I did not try the wheel brake again, as I thought it would cause 
the wheels to skid. I did not signal the conductor to put the 
slipper brake on at his end. I cannot say where he was when 
the car began to go back. Nothing checked the car and it 
gained speed the whole time, and on reaching Bolton Brow it 
went over." 

A witness named E. Priestley, who had been cleaning the 
rails on the route before the first car went down, desiring to 
ride by the car on its return journey, got on the rear end of 
the car just as it was beginning to run back. He started to 
put on the slipper brake at that end when the conductor rushed 
out of the car and pushed him away, and a passenger coming 
down the stairs collided with him, and he fell off into the road. 
He also stated that the arc lamps on the bracket poles along 
this road were not lighted, so that when the current failed and 
the lights in the car went out at 5.45 a.m. the car and road 
would be in total darkness. 

The report continues: It may be well to mention here that 
owing to the very steep gradients on the Halifax system, the 
danger of cars running back has been recognised by the tram- 
way authorities, and a special electrical device has been intro- 
duced by the Rolling Stock Superintendent into some of the 
controllers of the cars, which acts very successfully when brought 
into use. 

On the car the controllers are of the Westinghouse No. 90 
tvpe. At the front end the controller had the special run-back 
chain attached, and is known as the “B” style of controller; 
at the other end the controller was unaltered. To apply the 
electric brake in case of a run back when the current has left 
the overhead wire on the “B” style of controller, all that has 
to be done is to swing the power handle round to the last brake 
notch, and leave the reversing lever in the forward position. 
In the unaltered controller the reversing lever has to be pulled 
backwards to the reverse position, in addition to placing the 
power handle to the last brake notch. To distinguish the “B” 
style of controller two letters B are painted in white characters 
about one inch in length on the iron rail of the car in front of 
the controllers so fitted. 

I understand the reason why the device has not yet been fitted 
to the controllers at both ends of this car is because this car 
is selected with others to run on the Pye Nest route only, as it 
has powerful motors, and as there is a very steep rising gradient 
only on the inward journey, and the cars are alwavs run in one 
direction, there is no need for the device except on the leading 
end coming up the gradient. It takes time to get the cars 
fitted, as this can only be done when they are brought into the 
depót for thorough overhauling, so the cars which run on routes 
with steep gradients in both directions have been first provided 
with the device at both ends. This device has been adopted 
after trials of others of a somewhat similar nature, but which 
were not entirely satisfactory. 

The driver, although an experienced man with a record of 
2,280 journeys over this route in five years, of which 340 were 
inade with the conductor who was with him on this occasion, 
admits he failed to notice on this occasion the style of controller 
the car was fitted with, and that he did not use the special 
device for preventing cars running away backwards, but turned 
his controlling handle and reversing lever to the positions they 
should have occupied if the controller had been of the unaltered 
type, and, if he took this action, it follows that there was no 
electrical braking effect on the car whatever. 

One witness, who was on the top of the car when the current 
failed, stated that he came down the steps, and reached the 
driver's platform when the car had just got round the first 
curve, about 220 vards from where the current failed, and the 
motorman was then still applying the slipper brake by turning 
the wheel. This shows, says Lieut.-Col. Drnitt, that he did not 
apply it fully as soon as the emergency arose. 

The form of brake, he adds, is a good one, but it takes a 
certain amount of time to apply fully, and if a car has once 
acquired a high speed it will not stop the car on a steep gradient 
like the one in question. The car should not have gained 
speed so rapidly if the slipper brake had been applied as soon 
аз possible after the current failed. Unfortunately, too, the 
conductor was collecting fares, so he could not apply sand at 
once and help to put on the slipper brake from his end of the 
car, and the car had acquired considerable speed before he 
did so. | 

The report concludes with the following general discussion 
of slipper brakes: As electric brakes сап be rendered inopera- 
tive by the locking of the car wheels, or by a break in the 
electric connections, or by the breaking of an axle, even if the 
motorman on a sudden emergency does place the controller 


handle and reversing lever in the right position (and some acci- 
dents have occurred from a mistake being made in this respect), 
I consider that on steep gradients more reliance can be placed 
on a slipper brake, which can be applied and get its effect 


. independently of the revolution of the car wheels; but it is most 


desirable that the method of application shall allow of the brake 
going on instantaneously on an emergency arising, as once a 
car is out of control it is almost impossible to stop it on a steep 
gradient, but if the brake can be applied instantaneously the car 
ought never to get out of control. \ 

Instantaneous application of slipper brakes has been carried 
out both by a Corporation and a tramway company (on systems 
with steep gradients, and where the climatic and local conditions 
cause very greasy rails) by means of compressed air. and the 
results have been very successful. Another Corporation is ex- 
perimenting with a device worked by a friction clutch on the 
axle and a chain attachment to the brake lever, by which means 
the slipper brake can be applied practically instantaneously. and 
I have seen trials by a tramway company in which the slipper 
brake ordinarily in use can be instantaneously applied by means 
of a lever releasing a powerful spiral spring, the brakes beinz 
held off bv the spring being brought into tension bv turning а 
hand wheel. I think more use would have been made of slipper 
brakes actuated by air pressure, which have many advantages. 
but for the idea that they are costly and ditficult to maintain. 
This is not the experience of the Corporation above referred to. 
and improved forms of compressors are now availahle, or storaze 
reservoirs on the cars can be charged from a compressor plant 
at the depot. 


—— 


Wireless Telegraphy and Telephony between Denmark and 
Germany.—Our Copenhagen correspondent writes that Mr. 
Valdemar Poulsen succeeded last week in establishing connee- 
tion between Berlin and Copenhagen by wireless telephony. The 
receiving station was the same as he has been using for wireless 
telegraohv at Lvngbv, and the other station was at Weissensee, 
near Berlin. The distance between the stations is about 300 
miles. A gramophone played some pieces of music and various 
songs. As vet no technical details are available, but it is con- 
sidered that the results are promising, as the station at Weis- 
sensee 1s very primitive. The station at Lyngbv. used as a 
wireless telegraphy station, has been. in connection with the 
west coast of Jreland and with St. Petersburg. with complete 
success, and it is stated that Poulsen is at present experimentinz 
with apparatus that will take down the messages “іп writing,” 
and has also achieved good results. 


The Telephone Service.—4A letter has been received bv the 
Bradford Chamber of Commerce from the Postmaster-General 
on the subiect of the charges and terms of sale of the National 
Teleohone Co.'s businers. The letter states :—‘‘ The private wire 
business on which anv auestion of goodwill can arise is a verv 
small portion only of the company’s business. So far as anv 
exchange business of the company and its licenred private wire 
business are concerned. the company’s plant used for such busi- 
ness will be purchased in 1912 upon a valuation based on what 
are generally known as ‘tramway terms.’ except in the саке 
of three areas where the companv's licence was extended bevond 
1911 under the Telegraph Act, 1899. No pavment whatever will 
he made for roodwill in respect of anv exchance business to 
the company: the pavment for the company's exchange business 
in the country generally will in no way be affected by the 
receipts, gross or net, in respect of such business. nor bw anv 
scale of charges which mav be adovted. The avestion of goad. 
will is, therefore. not relevant to the coneideration of the ad- 
vantages, or the disadvantages, of the measured rervice tariff." 

The New Australian Tariff. — The Manufacturers Association 
of Great Britain has been officially notified that, in consonance 
with its representations to the Australian Commonwealth Gov- 
ernment, the following important reductions have been made 
in various items of the tariff :—The duty on motor lorries. 
wagons, and motor-cars has been altered from 35 per cent. 
gencral tariff and 25 per cent. preferential tariff to 5 per cent. 
general tariff and Pritish productions free. The duty on bolts. 
nuts, and rivets has been reduced from 30 per cent. general 
tariff and 25 per cent. preferential tariff to 25 per cent. general 
tariff and 20 per cent. preferential tariff. The dutv on brass 
work and gun-metal work for general engineering and plumbing 
and other trades has been altered from 30 per cent. to all 
countries to 30 per cent. general tariff and 25 per cent. pre- 
ferential tariff. The duty on corrugated galvanised iron has 
been reduced from 25 per cent. general tariff and 20 per cent. 
preferential tariff to 30s. per ton general tariff and 20s. pre- 
ferential tariff. The duty on galvanised iron not corrugated 
and corrugated iron not galvanised is 205. ver ton general tariff 
and 10s. per ton preferential tariff, instead of 20 per cent. and 
15 per cent. respectively. The duty on catalogues. price lists. 
showcards, or pictures, issued by or referring to goods of manu- 
facturers or producers, not having an established place of husi. 
ness in Australia, has been entirely removed. A number of 
other points dealt with in the association’s revresentations have 
yet to be discussed by the Commonwealth Parliament, and it is 
anticipated that further reductions will be made. 
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THE TORQUE CONDITIONS IN ALTERNATE-CURRENT MOTORS 


(Concluded from page 992.) 


(e) The Self-excited partly Compensated Sertes Induction 
Alotor (Fig. 25).—1t will, no doubt, be of interest to note that 
this, the oldest representative of the single-phase commutator 
motors, bears such a striking resemblance to that type of 
machine which has become so fashionable of late, and which 
is shown in Fig. 21, as to justify one in saying that they are 
Practically identical. It will be well in passing also to draw 
attention to that other striking resemblance which exists be- 
tween the continuous-current neutralised series conduction motor 
shown in Fig. 12 and its alternate-current induction prototype 
shown in Fig. 25. In Fig. 23, as in Fig. 12, the series field 


а mpere-turns are AT, = СРЯ and the armature ampere-turns 


4a 


are AT, =(1 - 360 ig, corresponding respectively to iz, and 


t.z, of Fig. 21. In Fig. 23, as in Fig. 21, there is a trans- 
former field v, .V,? along the armature axis, so that the torque 
ccnditions in Fig. 23 are practically those obtaining in Fig. 21, 
and we can write— 


D, Z N, (iz) (1 А єй] © ө, 
тА | 4а 
= N. (r DRE s . . . . (90 
== N Ciz (1 oa Jo s (20) 


also-- 


ze u, 3a ,. 
D, —(v, N”) —.(1,2,) cos 5, 
3 (t, Nj 560" 2241 12 


SNES (voz) eos By, . kcu x ASD) 


Omitting D, as safely negligible, we have— 
D. = D, t D; (22) 


Comparing equations (15) and (20) and the corresponding 
Figs. 21 and 23, it is seen that the phase difierence between i, 
and .V, is only 6, in Fig. 23, because N, is excited by i, and 
not by 1, as in the case of Fig. 21, and where this particular 
phase difference is (0,--y) because N, is excited by 4, This 
advantage of Fig. 25 may at Figh speeds become very appreci- 
able, for then y is large if 1, is at all large. 

Comparing equations (15) and (21) it is seen by reverting to 
Iig. 15 that, except at starting, when $,, may be about equal to 
.5,,, the latter angle must always be greater than the former, во 
that the "shunt torque" of Fig. 23 will, except perhaps at 
starting, be less than the corresponding torque of Fig. 21. 
Whereas it was seen that D, in Fig. 21 could never become 
negative, it is clear that D, in Fig. 25 does become negative as 
soon as т, leads e,, and D, is zero only when i, is cophasal with 
€, This greatly limits the no-load speed of Fig. 23 and renders 
it unsuitable for speeds greatly in excess of the synchronous. 

Apart from these not very important differences, the opera. 
tion of the two motors is identical, and the partial phase com- 
pensation takes place in exactly the same manner in both cases. 
The weight ећсіепсу of Fig. 23 is a little less than that of 
Fig. 21, and rather better than that of any of the other 
rrachines which have been considered. The field current cannot 
b? varied independently of the armature current, but by moving 
the brushes the ratio of field to armature ampere-turns can be 
varied. A winding fed by i, placed in series relation with i 
and disposed on the stator in the axis n, may serve to weaken 
ог strengthen the effective field ampere-turns by connecting it 
up in opposition to or in the same direction as those field 
a:npere-turns which are disposed on the rotor, and on that part 
of its circumference which in Fig. 23 is distinguished by thin 
lines. Such a stator winding could be included in the circuit 
of the brushes aa instead. This machine cannot be fully com- 
pensated. [Like its predecessor, this motor has two effective 
armature ond two effective field axes per pole pair, one set of 
axes losing their effectiveness with rising power factor, and 
even being capable, at high speeds, of developing a negative 
torque. 

(f) The (Separately Excited) Two-phase partly Compensated 
Shunt Induction Motor (Fig. 24).—In order to complete this 
survey it is proposed to deal briefly with a two-phase machine. 
This one example will no doubt suflice to bring out the essential 
difference which exists between single and polvphase motors. 
The machine in Fig. 24 is shown as being provided with a 
commutator rotor; that meniber may be of the slip-ring or the 
squirrel-cage type, both in this case and in that of Fig. 1. : 

Assume the rotor to be held fast, the two stator windings z, 
and 2, to be displaced in space by 90°, let the rotor have the 
‘same time constant in all directions, then Figs. 25 and 26 will 


be the respective diagrams for the two transformers embodied 
in the motor but placed in non-inductive relation to each other 
along the axes aa and bb. These two diagrams show the 
correct relative phase relation of the various vectors in the two 
axes. The true diagrams for each axis would, of course, be on 
the pattern of that shown ın Fig. 2; the simplified diagrams in 
Figs. 25 and 26 will, however, be perfectly intelligible at this 
stage. The same letters do not here refer to the same quan- 
tities : this was the case for all the figures dealt with up to now, 
and although such uniformity is very desirab!e throughout, ‘t 
is unfortunately not possible to extend it to this case; still, it 
is hoped that the common features, for instance, in Figs. 1, 21, 
and 24, may be readily recognised. | 

In Fig. 24 the rotor current t, can yield a torque D, with the 
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transformer field v, V,°, provided that i, and v, N,? are not in 
time quadrature. It will be noted that v,.V,? here takes the 
place of .V,, which, in Fig. 1, for instance, was excited by 
means of a rotor winding and not by means of the stator wind- 
ing z, as in Vig. 24. The E.M.F. ед responsible for №, was in 
Fig. 1 generated in the motor itself, and not taken from an 
outside source as in l'ig. 24; at the same time the phase relation 
between P, and P, in Fig. 24 is the same as the phase relation 
between P and e, in Fig. 1. Then, again, t, of Fig. 24 takes 
the place of г, in Fig. 1. 

Similarly i, éan yield a torque D, with the transformer field 
v,.V,?, provided that i, and v,.V,? are not in time quadrature. 
The rotor current 1, in Fig. 24 corresponds to the rotor current 
i, in Fig. 1, but is in Fig. 24 induced in the rotor from Z, and 
not produced therein by an E.M.F. generated in the rotor as in 
Fig. 1. Owing to this circumstance the phase of t, differs 
greatly from the phase of i, in Fig. 1, and tends, with increasing 
speed, to get into time quadrature with i, of Fig. 1; this point 
is of great importance, and will be more clearly recognised by 
reference to Fig. 28. Аз to v, N,?, it is in both cases due to a 
stator winding z,. 

From Figs. 25 and 26 it will be seen that D, is dependent on 
the phase angle $,, which itself only depends on the time 
constant of the rotor as long as the rotor is stationary. D, 
depends vn ¢,, which is similarly governed. We can write 


D, == (ta N3) (ig23) COS Qa . . . . . . (98) 
and— 
D,--(vNy))(Gz)eoso, . . . . . . (24) 
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It can be ascertained in the manner explained in connection 
with Figs. 4, 5, and 6, that D, and D, are of same direction, 
thvs— 


D, = D+ Dy... .... . (28) 


and since the motor is symmetrical in all directions and both 
its stator windings are fed by E.M.F.’s of equal magnitude, 
then— 


Dee De. a we. жож Ж Зв oo. 26) 


As a rough example, if $,— $,—309 and the motor takes in 
each phase six times the normal current when switched on to 
the full.line pressure with the rotor at rest, then we must first 
ascertain in the manner previously set forth to what value N,° 
and У.о must fall. Assume that we find v, V,°=04N,°, then 
the torque at starting is —0'4x6x0866—2 08, or 2:08 times the 
normal. 

As the machine speeds up the conditions in each rotor axis 
undergo a material change. "Taking the axis aa first, and re- 
verting to Fig. 27, it wil! be found that to begin with an 
E.M.F. (e) will appear which will be generated by rotation 
of the rotor conductors in т", .V,°, let the direction of that rota- 
tion be such that e, is cophasal with т, \,0 as indicated in 
Fig. 27—this е is the back E.M.F. in the armature axis аа. 
Secondly, by rotation of the rotor: conductors in the rotor 
leakage field №, (see Fig. 28) cophasal with +, and coaxial with 
v, V,°, an E.M.F. (e,,) is obtained as shown in Fig. 27—this is 
the compensating E.M.F. for the armature axis aa. The re- 
sultant Е. М.Е. in that axis is now the vectorial sum of e, + en, 
which is OD and of OD+e,,, which is O R. Since the time 


Fic. 27 (РНАЗЕ I.). 


constant of the rotor remains constant throughout, then i, will 
always lag by a constant angle w, behind whichever happens to 
be the resultant E.M.F. in the rotor along the axis aa. But it 
is seen that with increasing speed this resultant leads e, more 
and more, hence ¢, will decrease with increasing speed. For 
near synchronous speed 4, is practically zero, and the torque 
can be very great, for at that time both transformer fields are 
also at their full strength. Notwithstanding, the power factor 
cannot be unity, because the effect of the stator magnetising 
current cannot be compensated for unless i, leads e,; this is 
why these motors are referred to as partly compensated. At 
synchronous speed e,, is nearly equal to e,, and e,, nearly equal 
to e,’ or 1, z,. 

The process for the axis Ь is exactly similar, and the dia- 
gram in Fig. 28 will doubtless suffice. 

Now this machine represents truly ideal conditions, for it is 
fully utilised along two axes per pole pair. dt operates at 
normal load (and at starting if $, and $, are kept small with 
two fully effective armature and two fully effective field axes. 
This is the true reason why polyphase machines are lighter than 
corresponding single-phase or continuous-current machines; as a 
matter of fact, the whole of the material is utilised twice over. 
If Fig. 1 is changed into a 2-phase motor, then it will yield, 
roughly speaking, 2:1 times as great an output for the same 
heating, provided only that the stator copper be doubled by 
the addition of a winding z,=z,. The same two fields per pole 
pair will be present in both cases, but the rotor will now carry 
a larger current in the axis b D—as a matter of fact, rather 
more than twice as large a current in the two-phaser as in the 
single phaser. The C.R loss will not, however, be much, if at 
all, greater, for the two rotor currents are in the case of the 
two-phaser not only displaced by 90° in space as in the single- 
phaser, but also by 90° in phase. In order to utilise the 
two-phaser to the full it is advisable to allow some 15 per cent. 
more rotor copper. 


The weight efficiency of a three-phase motor is practically 
equal to that of a two-phaser. 

(g) Methods of Starting the Self-excsted (partly or fully) 
Compensated, Single-phase, Shunt Induction Motor.—It has 
been stated that the motor in Fig. 1 will not start from rest; 
this is correct, but at the same time it is known that there 
exist many ways of artificially starting such machines, and it ‘s 
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important to decide which of these is likely to be the most useful 
for heavy work, such as traction, lifts, and cranes. 

The best is obviously the one which will yield the greatest 
torque per ampere. The method of starting such a motor by 
temporarily converting it into a motor of the type shown in 
Fig. 21 has been previously described by the author, and it 
would appear from what has been said that this method is by 
far the best as long as single-phase currents only are obtainable, 
since the motor then starts with two effective armature and two 
effective field axes. The connections necessary for starting and 
for subsequently converting the machine into a self-excited and 
compensated shunt induction motor are shown in Fig. 29, where 
the closing of the switch ( at about synchronous speed is all 
that is necessary in order to effect the conversion in the simplest 
possible manner. It is seen that after this conversion has been 
accomplished the stator current does not pass either through the 
rotor or through z,. 

Fig. 50 shows a recently proposed modification of Fig. 29, the 
object stated being to provide a compound wound motor. It 
was suggested under the impression that the shunt excitation 
was provided by z, and in the hope that i, would take its wav 
through the rotor via bb. It has, however, already been 
demonstrated that the excitation is provided by e, generated 
in the motor itself, and that z, only provides the compensating 
E.M.F. As soon as switch C is closed, the exciting current :, 
(see Fig. 3) remains practically as constant as it does in the 
case of Figs. 1, 7, 8, or 29. It may be seen from Fig. 5 that 
$, and f, are all but cophasal. If, then, the transformation 
ratio between z, and z, is unity, or is made unity by the us- 
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of a series transformer between z, and Ub, then the exciting 
current at full load would be about three times as large as at 
no load, and the speed would either drop to } of the normal, or 
ihe motor field density would rise to saturation if :, did really 
take its way through the rotor ria b b. Neither happens, for 
practically all the stator current з, passes through z,. Strictly 
speaking, it divides between the circuits bb and z, in inverse 
ratio to their respective impedances, and since the impedance 
of z, with its very few turns is very low as compared with the 
impedance of the rotor along b h, practically the whole of i, 
passes through z,; it should be remembered that in addition i, 
opposes i, through z,. ‘The current through 2, is always prav- 
tically equal to the vectorial difference 1,—:,, and calling this 
difference 1,, it is easy to see that 1,, may be smaller. equal, or 
larger than 1,, since т, is practically constant and i, is variable, 
and тау, according to the transformer ratio z, to z,, reach values 
exceeding those of t. The direction of 1,, may be the same as 
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that of 1,, for small values of 1,, or opposed to the direction of 
з; when 4, is large. ‘The change from the connections shown in 
Fig. 29 to those shown in Fig. 50 does not alter the character of 
the motor; the machine is in both cases one which is started 
as a series induction or what used to be called a ''repulsion "' 
motor, and is then converted into a self-excited and compen- 
sated shunt induction machine. The motor shown in Fig. 29 
has the further advantage of permitting of very gradual starting 
with the help of z, and of allowing of the terminal voltage to be 
boosted at starting with the help of z,. 

(h) Comparison between Continuous- and Alternate-current 
Motors.—It only remains, in conclusion, to establish a link 
between any one of the alternating-current motors which have 
been dealt with and the continuous-current motor, when the 
important question of the weight efliciency of the various 
alternating-current motors as compared with corresponding 
continuous-current machines can be readily deduced for any 
given case by the aid of the formule which have been given. 
In applying these formule it must be borne in mind that, as far 
as torque is concerned, it is not the maximum but the effective 
values of current and magnetic flux which are of importance. 
Now, in the case of the continuous-current machine, these 
effective values are equal to the maximum values, whereas this 
is not the case where alternate currents are concerned. The 
effective value of the alternate current, or that measured by our 
instruments, is directly comparable to a continuous current of 
same magnitude, and there is no occasion to consider the maxi- 
mum value of the alternate current, but the maximum value of 
the alternating flux must be considered. Assuming that the 
variations of the alternating current and flux follow a sine law, 
then the maximum value of the flux at any point will be y2 
times greater than its effective value. It is this maximum 
and not the effective value of the alternating flux which deter- 
mines the iron-cross-section of the motor. It follows that if 
the same maximum flux density be allowed for the continuous- 
current and the alternating-current machine that the latter must 
unavoidably be y2 times heavier for the same output as the 
“ corresponding " continuous-current machine. Ву ''correspond- 
ing" continuous-current machine is meant one in which the 
proportion of armature to field ampere-turns is the same as that 
of the alternate-current motor to which it is being compared; 
both machines operating with the same terminal voltage, yield- 
ing the same B.H.P. at the same speed, and working under the 
same general conditions. ‘This increased iron cross-section 
necessitates more copper because the mean length of all the 
windings is thereby increased, so that one is not far wrong in 
saving that the alternating-current machine must be about 50 
per cent. heavier than the ''corresponding " continuous-current 
machine of the same output, the same maximum flux density, 
and the same copper section. Remembering that the continuous- 
current machine has only one effective armature and only one 
effective field axis per pole pair, it is at once seen that an 
alternating-current motor, such, for instance, as most of the 
single-phase motors, must be at least 50 per cent. heavier than 
the ''corresponding "" continuous-current motor, and that it is a 
physical impossibility to improve on this state of things unless 
the constants of the alternating-current machine are made very 
different from those of the continuons-current motor with which 
it is being compared, or unless the alternate-current motor is 
made with more than one effective armature and with more than 
one effective field axis per pole pair. If, for instance, the 
alternating-current motor is made with two effective armature 
and two effective field axes, as is the case with the two-phase 
motor, then the alternating-current motor will be at least 30 per 
cent. lighter than a continuous-current machine of same output. 
In assessing the advantage of the two-phase motor over the con- 
tinuous-current motor in point of weight at some 30 per cent., it 
must be borne in mind that this type of machine allows of a 
rather better utilisation of the active materials than is possible 
in the case of a corresponding single-phaser, the difference in 
favour of the two-phaser is some 10-15 per cent. | 

The foregoing deductions are broadly correct; they do not, 
however, take all the determining factors into account, but onlv 
give a limit. For a strict comparison each case must be treated 
separately, and recourse must be had to the formule which have 
been given. It should be remembered that the frequency for 
which the alternate-current motor is designed directly deter- 
mines the permissible value of the total tlux and of the maxi- 
mum densities; down to about 15 7 a reduction of the fre- 
quency generally means an increase of the weight efficiency of a 
commutator motor. It will also be clear from the foregoing 
that the flatter the wave of the alternate current in use the 
better the weight efficiency of the motor. "The effect of phase 
differences between the torque-producing factors, the effect of 
the power factor and the like, are all against the alternating- 
current machine. These disadvantages do not; however, always 
exist to the same degree; moreover, they are often counter- 


balanced, or even entirely outweighed, by weight advantages, 
such as the absence of commutators or even of sliprings. 

The successful design of continuous-current and alternating- 
current motors naturally follows widely differing lines, and this. 
is why the weight efliciency of some of the alternate-current 
motors on the market can sometimes be increased beyond the 
limit given above, even in spite of the use of heavy commu- 
tators. Many considerations lead one, in the case of alternating- 
current motors, to the choice of lower magnetic densities and of 
a lower total flux than that which was adopted as a limit basis 
for the comparison which has just been made. The alternating- 
current machine is generally built with a greater number of 
ampere conductors per unit length of armature periphery than. 
is deemed advisable in the case of continuous-current machines. 
Not the least amongst the determining factors for this course is. 
the fact that iron losses present one of the greatest difticulties. 
against which the alternating-current designer has to contend, 
whereas С? № losses are no more difficult to deal with in 
alternating-current than in continuous-current machines. Other 
important reasons for this tendency are the necessity of keeping. 
the magnetising current low in the case of shunt motors, and 
correspondingly the necessity of reducing the reactance voltage 
of the field winding as far as possible in the case of series 
motors. The choice of a low total flux is also imperative in the 
case of commutator motors with a series characteristic, for it 
leads to a material improvement in the commutation. Every 
alternate-current motor must be neutralised, whether it has a 
powerful armature or not, whereas a neutralising winding is 
generally avoided in continuous-current machines. Its use cer- 
tainly allows of the weight being reduced but increases the cost. 

Taking every factor into account, it may be stated as a basis 
for comparisons that the weight of a commercial continuous- 
current motor as compared to that of a commercial 50-7» single- 
phase self-excited partly compensated shunt induction motor 
with sliprings is as 1: 15, and that the weight of the continuous- 
current machine as compared to a commercial 50-“ 2-phase, 
partly compensated shunt induction motor with sliprings is as. 
1:0'7. In cases where a commutator is used the weight is, of 
course, increased, but where such a commutator can be fully 
utilised in a rational manner, as is, for instance, the case with 
constant-speed machines, this increase in weight is fully com- 
pensated for by a correspondingly increased output. In other 
cases the use of a commutator leads to an increase in weight 
without a corresponding increase in output, as in the case 
of motors with a series characteristic. This increase in weight is 
from 20 to 25 per cent., varying with the tvpe of machine. 

The difference in the design constants between commercial con- 
tinuous and commercial alternate-current motors is most marked in. 
the case of the continuous-current series traction motor as com- 
pared to the neutralised single-phase series conduction machine. 
The armature ampere-turns of the latter very greatly exceed 
those of the former in a motor of equal output and same speed, 
with the result that the weight discrepancy between the two can. 
often be reduced below the limit given, although this particular 
type of alternate-current motor requires a heavy commutator. 
Thus, with a current wave approximately following the sine 
law and a periodicity of 25 — , this alternate-current machine 
for the same heating need only be some 35 to 40 per cent. heavier 
than a continuous-current series motor of same output, speed, 
and voltage. 


DISCUSSION. | ' 

Dr.. A. Hay, in a written communication, said that Mr. 
Fynn’s able Paper would form a valuable supplement to his 
previous work on single-phase commutator motors. Considering. 
some details of the Рарег. it appeared that early in the Paper 
the author dealt with ‘‘currents” instead of “ampere turns, - 
although it was clear from the context that the latter was 
meant, and not the former. It would be better to substitute: 
'"ampere-turns '° for ''current " throughout. It was stated that 
V,° stood for the flux of mutual induction, but the symbol 
used throughout the bulk of the Paper is r,.V,9. The reference 
to r, a little later did not seem very clear. He regretted that 
Mr. Fynn dealt out but scant justice to other workers on 
single-phase commutator motors. The theory outlined near the 
beginning of the Paper, and said to be " perhaps most generally 
accepted," in his opinion never had a single advocate. This 
imaginary theory was obviously the result of a superficial study 
of the contributions of others, and Mr. Fynn appeared to^ бе’ the 
victim of a fallacy. In connection with such theories there 
"ere two methods of treatment available. The older method 
involving the use of total (as distinguished from leakage) self- 
inductance and mutual mductance. and which might: be con- 
veniently referred to as the hypothetical flux method, vnd the 
second method adopted by the author, and due to the late 
Dr. John Hopkinson, in which only the actually existing fluxes 
were considered. For this reason it might be termed the actual 
flur method. The relation between these two methods was in 
reality simple. as the actually existing fluxes are obtained by 
the superposition of the hypothetical fluxes. Dr. Hay then : 
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proceeded to apply the two methods to the case of the motor 
shown in Fig. 1 of the author's Paper, and established a com- 
plete correspondence between the tluxes of the hypothetical 
tlux theory and the fluxes employed by the author. He then 
treated the question of torque in the same way, and showed 
that the hypothetical tlux method referred to in such disparag- 
ing terms in the Paper led to conclusions identical with those 
arrived at by the author. Great credit was due to Mr. Fynn 
for his excellent work in connection with single-phase com- 
mutator motors, but it would be a pity if he were led to regard 
his a method as the only one capable of yielding correct 
results. 

Mr. R. OnsrErricH (General Electric Co.), said that he had 
had experience in constructing a single-phase motor of Mr. 
Fynn's design. He then showed lantern slides illustrating the 
details and construction of tbis motor. Mr. Fynn's motor had 
several advantages. lt was designed so that it was possible 
to use the same patterns and tools as were used for standard 
poly-phase motors. There was not a great demand for single- 

hase motors, and if such a motor required special patterns, 
it was very much against it. This was a point not fully 
realised by many inventors. He did not believe in the single- 
phase motor when poly-phase could be used. But there was a 
field for it, especially in connection with traction work. He 
believed that the large number of patents in connection with 
these motors had hindered their development. Every firm 
claimed something that was claimed by another firm. Other 
handicaps were the greater running costs as compared with 
poly phase motors, necessity of repairs to commutator and 

rushes, and sparking. "These difficulties had been overcome 
in the Fynn motor. Also it did not require resistance of choking 
coils for starting. The starting windings were cut out at one 
operation in small motors, and in two or three steps with 
larger motors. 

r. D. K. Monnis said that Mr. Fynn had promised at the 
outset of his Paper to deal with the theory, considering only 
the real fluxes, and not with the imaginary flux components. 
Unfortunately it was not possible, apparently, to deal with the 
true flux, but only separately with various components of this. 
For there was in all electric motors, after all, only one belt of 
flux per pole, which actually cut rotor conductors, and one 
belt of induced currents for each pole. In single-phase motors, 
this belt fluctuated largely, while it revolved with the speed 
of synchronism. It was curious how, in dealing with the theory 
of electric motors, so little was said of the actual cause of 
their torque. The torque was due without exception to the 
pull and side-push of magnetic flux falling obliquely on the 
surface of the rotor, the obliquity arising solely from the 
*'surface field’’ due to the rotor currents. Induced or inserted 
rotor currents produced a flux tangential to the rotor surface, 
and it was this which deflected the incident flux. If only one 
could get at the actual flux band then the torque due to the 
currents it induced was at once obtained by methods which 
he and Mr. Lister had already pointed out. The rotor reaction 
shifted back the tlux band, and the inductance of the.bars still 
further shifted it in reality; but where the self-induction of 
the rotor and connections or external circuit was negligible, it 
was even true to say that the belt of rotor currents were alwavs 
exactly below and proportional both in space and time to the 
true flux band of magnetic induction, which really cut the 
rotor bars. 

Dr. Gisnert Karr.—Mr. Fynn had pointed out one of the 
motors described as being the best, saying that it was 30 per 
cent. lighter than a continuous-current machine of the same 
output. Was not this a two-phase motor? If so, it was a 
poor compliment to the single-phase motor, which was already 
heavier than the corresponding continuous-current motor of the 
same output. Prof. Kapp then asked the author's opinion as to 
the suitability of single-phase motors for traction purposes. A 
single-phase motor received energy by impulses. Would this 
cause the wheels to skid more easily. One advantage of elec- 
tricity over steam for traction was that the adhesive weight 
could be used to the maximum advantage. While it was the 
mean torque that pulled the train, it was the maximum torque 
which made the wheels skid, and with alternating currents there 
were moments of maximum torque. Did any of the motors 
described bv Mr. Fynn have a nearly constant torque? 

Mr. A. M. TAYLOR asked whether the author could give them 
any information as to the relation between torque and speed 
for single-phase traction motors. 

Mr. FYNN, in reply, said that the whole theory was based оп 
the simple fact that given an armature conductor carrying 
current in a magnetic field, then the result was a torque. It 
might be said that there was onlv one resultant field, and one 
resultant belt of current. But if one attempted to obtain a 
theory of the motor on these lines, in his opinion one would 
get nowhere. In some simple cases it was not difficult to re- 
solve the fields. but it was very difficult in others, and he would 
not recommend the method. The main thing was to deal with 
the components, and see what the effects of each were. The 
designer could then dimension his machine so as to increase the 
effective torques and decrease the others. He had introduced 
the case of the two-phase motor because he meant to deal with 
torque conditions generally. There was no doubt that the 
poly-phase motor was superior to the single-phase in every 


ELECTRICAL ENGINEERING 


Dec. 26, 1907. 


respect. He did not think that a clearer or more useful in- 
sight into the operation of single-phase motors could be obtained 
by dealing with the resultant fluxes and currents as suggested 
by Dr. Morris. In his theory he only made use of the true 
(not imaginary) components of these values, and, in addition, of 
the simple tact that a current carrying conductor when im- 
mersed in a magnetic field, would produce a torque under 
certain well-known conditions. Keeping the components 
separate enabled the designer to see at once what to avoid and 
what to aim at, In certain simple cases, such as that ot the 
two-phase machine, there was less to be gained by dealing with 
the components instead of the resultants. The chief advantage 
of the single-phase motor in connection with electric traction 
was an indirect one, due to the simplification of the line. He 
believed there would be no ditliculty with regard to wheel 
skidding when using single-phase motors, except when the tre- 
quency was reduced as low as about 15 cycles. A very little 
elasticity, however, reduced this drawback very materially. The 
poly-phase machine had an advantage over most single-phase 
motors in this respect. But the Winter-Eichberg motor was an 
exception, as it had two torques which did not coincide. As 
to the relation between torque and speed in single-phase series 
mctors raised by Mr. Taylor, he thought that the neutralised 
series conduction motor of Fig. 20 would have a characteristic 
almost identical with that of continuous-current series motors, 
whereas the motors shown in Figs. 15, 21, and 23 would have a 
somewhat different characteristic for the reasons stated in the 
Paper. The object of his Paper was not to bring forward his 
own motor, but to get an idea of the working of all motors. 
ln his opinion the neutralised series motor (Fig. 20) was the 
most efficient of the single-phase motors. The machine shown 
in Fig. 21 gave a greater starting torque, but was less efficient. 

The following is an abstract of Mr. Fynn's reply to Dr. 
Hay's communication :— 

Dr. Hay had found fault with his remarks in reference to a 
certain theory, and suggested that the latter, as put forward 
in the Paper, never had a single advocate, and was nowhere to 
be found. The theory in question appeared in the ''E.T.Z." 
o1 April llth. He noticed from Dr. Hay's remarks that the 
latter looked at that theory much from the same point of view 
as he himself had done, but whereas Dr. Hay made his theory 
agree with that set forth in the Paper, he could see very im- 
portant differences. He had not been able to subscribe to the 
theory in question when it first came to his notice, and he 
could not do so now. If he had ever dealt out scant Justice 
to other workers in this field, it was certainly unintentional, 
and he could not recall having done so; he did claim, however, 
the right to disagree with other investigators, and if he dis- 
agreed, to say so. Dr. Hay accepted the author's theory as 
correct and tried to show that the rival theory was also correct, 
because it yielded the same results; in adducing his proof, Dr. 
Hay made at least two mistakes. He assumed the flux of 
mutual induction (7,N,°) to be zero, and he further assumed 
that the hypothetical flux due to the total primary ampere 
turns would vary throughout in exact proportion with the 
M.M.F. The first assumption was obviously quite untenable. 
because if vr,.V,9 becomes zero, the motor must stop апа can 
yield no energy whatsoever. The second assumption was 
equally impossible, because the total stator current was always 
a multiple of the primary magnetising current, and the latter 
already brought the maximum densities in some parts of the 
magnetic circuit to 18.000 or 20.000 lines per cnr. Taking 
these points into account, it must be easily seen that the results 
arrived at by Dr. Hay's theory differ vitally from those put 
forward in the paper. 'The hypothetical flux method, as a 
method, was not, of course, to blame, and when correctly ap- 
plied would lead to results identical with these of the author. 
The use of imaginarv quantities is alwavs liable to lead one 
astray; in the case under consideration the faulty result was 
vrobably obtained because real fluxes were taken to cancel 
hypothetical ones without reference either to their order cf 
magnitude or to the saturation of the iron. 


—— 


Telegraph Cable Traffic.—Since our last issue, the Garachio 
(Teneriff)—*5anta Cruz de Palma cable, which was interrupted 
on Julv 12th, 1906, has been restored, the interruption having 
thus lasted over seventeen months. The lines of the Indo 
European Telegraph Co. ceased working on the 20th inst.. be- 
tween Soukhoume, Kale, and Tiflis. The Direct Spanish Tele- 
graph Co.'s cable between Falmouth and Bilbao was restored to 
working order on the 18th inst. 


Electricity and Plant Life.—The Roval Rotanic Society has 
formed a committee to take charge of Mr. B. H. Thwaites’ ex- 
neriments upon the application of electricity to plant growth. 
The committee is as follows : —Mr. J. R. Diggle (chairman). Dr. 
W. Cooke Adams, Prof. Bottomlev. Mr. G. Gordon (editor of 
The Gardeners’ Magazine). Mr. P. H. Craig, Mr. J. Green, and 
Mr. J. H. Witty. In addition, Mr. B. H. Thwaite, and his 
assistant. Mr Bastin. will also serve upon the committee. Ar- 
rangements have heen made for the growing of plants under 
comparative conditions, and the day-by-day results will be tabu- 
lated. We described Mr. Thwaites’ arrangement in our issue 
for August ist. 
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A WATERTIGHT WALL PLUG 


"Du accompanying illustration shows an elevation and sec- 
tion of a new pattern of watertight wall plug, which 
Messrs. A. Reyrolle & Co. have recently placed upon the market. 
lug is of most substantial construction, and is evidently 
à The size illustrated is designed 
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intended to stand hard usage. 
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the cover is on, even after prolonged immersion in water. The 
arrangement of the packing rings is shown in the sketch. The 
contact blocks into which the pins of the plug enter are em- 
bedded in a solid block of insulating material. The method 
of which the cables are brought in is not shown in the section. 
Holes in the insulating block are provided to thread in the 
cables, and also to obtain access to the screws by which they 
are clamped. All the metal parts are well sunk into the insu- 
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ELEVATION AND SECTION OF WALL PLvc.— ScALE: нр FULL SIZE. 


for currents up to 10 amperes at 600 volts. The general con- 
struction can be seen from the figure. The outer casing of 
both the socket fittings and the plug are of cast-iron, and a 
brass cover is provided: which screws over the socket when the 
plug is not in use. This cover is attached by a chain, and can 
be placed in a separate iron receptacle on the wall when the 
lug is in use. The firm guarantee that the apparatus is abso- 
licel watertight, both when the plug is inserted and when 


ELECTRICAL POWER FROM PEAT 


| LECTURE by Mr. A. B. Lennox was delivered at the 
A meeting of the Dublin Local Section of the Institution of 
Electrical Engineers last Thursday, by Mr. Cunningham, in the 
unavoidable absence of the author, on ‘Тһе Getting and Drying 
of Peat, with a View to its Use for the Generation of Electrical 
Energy." 

Following the inaugural address of the chairman, Mr. T. 
Tomlinson, on ‘‘The Production of Power from Peat,” the sub- 
ject being one of considerable importance to Irish members, was 
further considered. Mr. A. B. Lennox, who has taken con- 
siderable interest in the use of peat, described the methods he 
had devised for procuring and drying peat, suitable for its 
utilisation in gas producers. 

There had been several attempts to get and prepare peat on a 
commercial basis, but so far no great success had been attained. 
The old method was to cut the sods and stack them on the bog 
to dry, but this plan has been scarcely successful, as, although 
the top may dry, the cut peat is constantly sucking up moisture 
from the ground. Peat in its natural state contains some 90 
per cent. of water, and it has been found possible to utilise peat 
containing 45 per cent. of moisture in gas producers. The 
problem, therefore, is to get peat cheaply, to reduce the moisture 
to 45 per cent., and at the same time recover the bye products, 
such as sulphate of ammonia, &c. | 

Mr. Lennox had devised a means of getting the peat by the 
use of a floating grab dredger, and which cost only a fraction 
of the cost of hand-digging. The dredge was preferably mounted 
on à pontoon, with platform carrying a slicing and moulding 
machine, which sliced and moulded the peat to a suitable size, 
say in blocks 12 inches by 6 by 6 inches. After this treatment 
the peat was conveyed by a hand-conveyor to wooden drying 
palettes. These palettes consist of trays mounted in tiers of 
six, carried on wooden gantries, and a lifting bogie lifts two 
tiers each six high of the filled trays off the gantries, and con- 
veys them along the line of gantries, where they are left to 
dry. It is claimed that by this method six times the amount 
of peat per acre can be dried as compared with the existing 
method of spreading the peat sods on the ground to dry. The 
labour necessary is very little. The gantries and tramways are 
all formed of wood, so as to be easily portable, and two men 
can lay 100 yards per hour. The peat is left on the palettes 
from two to three weeks, after which from 20 to 25 per cent. 


lating material. The whole apparatus appears well made, and 
the proportions are so ample everywhere that we should have no 
hesitation in employing it for considerably over its rated current. 

In addition to the two-pin type illustrated, we understand 
that the pin and concentric types are also made both for use 
with pipes entering in the horizontal and vertical directions. A 
considerable number are already in use in docks, and other 
exposed wet positions, as well as on board ship. 


of water has been evaporated. It is then removed to an auto- 
dryer by means of tramways or other suitable method of trans- 
port, and fed into the hopper of an elevator to be conveyed 
to the auto-dryer. 

The dryer proposed to be used is a modification of a machine 
which hás been successfully used for the drying of slack coal, 
and consists of a fixed vertical steel chamber which has intern- 
ally a revolving cylinder to which a series of shelves are fixed, 
and which rotate with the cylinder. The chambers are in com- 
munication in pairs, outside the casing, by means of boxes 
containing shoots adapted to deliver the material from the top 
shelf to the next shelf below, and so on to the bottom one 
where the peat is fed automatically into a hopper, by which it 
is conveyed to the gas producer. 'The power necessary to drive 
an auto-dryer of 5 tons capacity does not exceed 20 b.h.p., and 
if the drying is done by waste heat from the gas producers and 
engines, the cost of drying is merely only the driving power, oil, 
and man to look after the machine. 

The estimated cost of getting and drying 100 tons of peat and 
reducing it to 50 tons of dried peat containing 40 per cent. of 
moisture, is as follows :— 


£ s. d. 
Dredging 100 tons at 3d. per ton it .. 1 5 0 
Slicing and moulding at 2d. _ is 16 8 
Filing on to palettes—labour  ... ius .. 1 4 0 
Conveying this to drying gantries—labour ... 8 0 
Conveying 75 tons from gantries to works, 6d. 
per ton >... As ins is se ss 117 6 
Cost of drying in auto-dryer with waste heat, | 
75 to 50 tons Sage. gs i 55; 8 0 
Cost of 50 tons ready for producer 519 2 


The total cost of an installation to turn out 50 tons per day 
would be as follows :— 


£ 
Dredger ET dos 525 1,000 
Slicing апа moulding machine Ge 500 
Tramways, gantries, and lifting bogies. ... 2,250 
Auto-dryer ` DN 1,250 
| 5,000 


This amount is exclusive of buildings. The capacity of the 
above plant working 300 days per annum would be 15,000 tons. . 
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An Improved Current Balance.—A description of the new 
current balance, which has been erected at the National 
Physical Laboratory, and which has now been in use about two 
years, appears in the December number (A535) of the Proceed- 
ings of the Royal Society. The design of the instrument is due 
to Ayrton, Mather, and F. E. Smith. The instrument consists 
of a sensitive physical balance with a 20-in. beam, carrying 
about 54 kilos and turning with 1-10 milligram, supporting trom 
each end a coil with vertical axis; these coils hang coaxially 
within fixed coils carried from the base. All the coils are 
wound in single layers on hollow marble cylinders, having 
double-threaded screw grooves cut on their surtaces, the fixed 
cylinders being about 13 in. diameter, ll in. high, and 2 in. 
thick, and the suspended coils 8x6x in. Each fixed cylinder 
carries two windings, an upper and a lower, in which the 
current circulates in opposite directions, so that one repels and 
the other attracts, the current carrying winding on the sus- 
pended cylinder hanging symmetrically between them. Each 
winding on both fixed and suspended cylinders consists of two 
helices occupying adjacent grooves of the double-threaded 
screws; there are thus twelve wires in all on the four cylinders, 
and these are connected all in series in the ordinary use of the 
balance. Connection with the suspended coils is made by 
flexible silver wires 1 mil. in diameter, arranged 80 in parallel, 
and all other leads to and from the coils are of small concen- 
tric cable. These cables run to a plug board and commutators, 
whereby the current in any or all of the 12 helices may be 
reversed. Adjacent helices can also be disconnected from each 
other and electrically grouped so that the insulation between 
all the pairs may be found by a single test. When in use for 
measuring current the directions of circulation in the several 
coils are arranged so that they all produce a torque in the same 
sense on the balance beam, and this torque is balanced by suit- 
able masses placed on the scale pans. Reversal of the current 
in the fixed coils only produces a change of weight, which is 
proportional to the square of the current. The motions of the 
balance beam are observed by а scale-microscope, and the 
weights can be manipulated without opening the case of the 
instrument. The marble for the coils is Carrera statuary 
marble, baked in an oven for 30 hours, and then immersed in 
hot parattin wax. The wire is bare copper 8.W.G. 24 wound 
under tension in V grooves cut in the marble. The pitch of 
the screw grooves is 1-18 in. Each helix on a suspended 
cylinder has 92 turns, making 184 in all, and those on each 
fixed cylinder 90 turns, making a total of 360 turns. These 
turns on the fixed cylinders are in two portions, upper and 
lower. with an unwound space of 2-18 in. between them. The 
axial length of the suspended coil is, therefore, equal to the dis- 
tance between the central planer of the upper and lower wind- 
ings on the fixed cylinder. The formule employed for cal- 
culating the mutual inductances and the forces between the 
fixed and suspended coils were those given by Viriamu Jones 
in 1890. The mutual inductance of all the coils was com- 
puted as 51922:47 cm., which leads to the result that 1 ampere 
on reversal in both sets of coils causes a change of balancing 
mass of 14:9928 grams. 

Determination of E.M.F. of the Cadmium Cell.—The same 
paper goes on to give details of the use of the above-described 
current. balance to determine absolutely the E.M.F. of the 
normal Weston cadmium cell. The current supplied by a 
110-volt storage battery was passed through a standard resist- 
ance of approximately 1 ohm in series with the current weigher 
and adjusted in strength till the P.D. between the terminals of 
the resistance balanced the E.M.F. of the cell. The weigher 
was then used to measure the current traversing it. In all 
71 observations were made on a single cadmium cell, using both 
sets of coils of the balance and 13 observations in which one 
or other of the coils was used. The average difference of these 
observations from the mean is only six parts in a million. Of 
the 71 determinations, seven are within one in a million of 
the mean, 53 are within ten in a million of the mean: strong 
testimony to the constancy of the cell, trustworthiness of the 
balance, and skill of the experimentalists. ‘The final result is 
that the value of (xR for the normal Weston cadmium cell is 
101830, at 179 C. In this number there is an uncertainty 
amounting to about 14 parts in 100,000 due to uncertainty in 
the value of g at Bushy. Further, the certainty in the abso- 
lute value of the international ohm approximates to about four 
parts in 10,000. The authors add that from the above results 
the product Сх В for the Clark cell would appear to be 1:432, 
at 159 C. Additional remarks on the normal Weston cadmium 
cell, by F. E. Smith, deal with his endeavours to manufacture 
the mercurous sulphate used in the cell in such a way that cells 
could be exactly reproduced. Four methods of preparation 
were examined. (1) The electrolvtic; (2) bv chemical precipita- 
tion, mercurous nitrate being added to sulphurie acid; (3) by 
recrvstallising purchased samples from strong sulphuric acid; 
(4) by the action of fuming sulphuric acid on mercury. These 
all gave cells of practically the same E.M.F., provided that 


hydrolysis of the salt be prevented by keeping it in contact 


with dilute sulphuric acid (1 to 6), or with saturated cadmium 
sulphate solution. Method (2) above is recommended as the 
standard method of preparing the sulphate, because, as micro- 
scopic examination showed, these crystals are most uniform in 
size. The author states that a very large proportion ot the 
cells dealt with have not varied in E.M.F. by more than two 
parts in 100,000 since the first month of their preparation three 
years ago. The temperature coeflicient for the range 10° С. 
to 30° C. is given by the following formula :— 


E, Ey, 3:45 x 1074-17) - 0:066 x 10-5 – 17). 


Continental 


lonisation in Spark Gaps.—Since Hertz discovered the efiect 
of ultra-violet light upon the discharge across a spark-gap, much 
work has been done with the object of elucidating the mechanism 
of this action, and this has been largely centred about the 
vexed question of the retardation of discharge, a phenomenon 


. Which is now generally attributed to the time required for Ше 


production of the necessary ions by impact. J. Herweg, wno 
showed some time ago that spark potentials may be reduced as 
much as 30 per cent. by means of cathode rays, now publishes 
the results of some similar investigations made at atmospheric 
pressure, and described in No. 12 of the Annalen der Phystk. 
He finds that the reduction of discharge potential is the in- 
variable result of the ionisation of the gap, and is proportional 
to it up to a certain maximum. This maximum occurs at a 
point where the current intensity in the spark is far removed 
from the saturation current. ‘the material of the electrodes 
appears to be without perceptible influence. The limit is 
different in different gases. Between plates in carbon diox:de, 
the reduction is 4, ın air is 4.,, and in hydrogen is 1; with 
the smaller sparks, the reduction is independent of their lenyth. 

Radiation of Osmium.—F. Leder has determined the energy 
curve of osmium in the visible spectrum, and publishes his 
results in No. 12 of the Annalen der Physik. He finds that 
the total intensity is that of an absolutely black body at a tem- 
perature of 2195? absolute, and this temperature 1s therefore 
an inferior limit of the probable temperature of osmium. It is 
not very far removed from the melting-point of osmium. Since 
the emissivity and the retlective power of osmium are noi 
accurately known, the true temperature is difficult to determine. 

he author, therefore, assumes certain temperatures, and from 
them he calculates the emissivity with the help of the observed 
curves of intensity. He constructs a table showing the ratio 
of the actual radiation to the radiation of the ideal black body 
for various wave-lengths and temperatures. From this table 
the following figures are extracted :— 


A = 643 ди. 550 474 430 
2200° abs. ... 0-90 0-944 0-931 0971 
2300 . . 0633 0:570 0:517 0-508 
2500 „. 10-993 0:233 0-181 0-161 


For platinum at 1975? abs. the first three figures would be 0:519, 
0:340, and 0'368. This shows that the dependence of the emissivity 
upon the wave-length has opposite courses in osmium and in 
platinum. The emissivity of osmium is considerably greater 
than that of gold or silver, and most likely also greater than 
that of platinum. 1t 1s, however, unlikely that the melting point 
of osmium is as high as 26C09 absolute. 

Electric Resgnance.— Speaking generally, all electric resonance 
phenomena are produced by the radiation of electric апа mag- 
netic forces. But when the distance between the resonating 
oscillations is small enough, the idea of radiation may be aban- 
doned, and the distribution of electromagnetic forces may be 
considered as dependent upon simultaneous electrodynamic pro- 
cesses in the oscillators. In other cases it 18 Impossible to lose 
sight of the time of propagation, and V. W. Ekman deals 
theoretically with a few simple cases of this kind in No. 12 of 
the Annalen der Physik. Such cases occur when the distance 
between the oscillating structures is comparable with the length 
of the waves generated by them, but also when, instead of this 
being the case, the distance apart is great in coniparison with 
the size of the oscillators, as in the case of the molecular oscilla- 
tors which give rise to the spectrum lines. Having investivated 
the ideal ‘‘linear oscillator," the author proceeds to study the 
oscillations of an electron having isotropic degrees of freedom. 
He points out that the magnetic forces due to a vibratinz elec- 
tron produce in another electron vibrations having twice the 
frequency of the original oscillation. These become exceedingly 
small when the logarithmic decrement is itself small. 


CONCERTS.—In order to celebrate the removal of the works 
and offices to the new premises, the staff of the Fosters Arc 
Lamp and Engineering Co. inaugurated on Wednesday a series 
of social evenings. 

On Thursday last the Batti Wallahs—the electrical engineers 
of the P. & О. Steamship Co.—held their second cancert 
of the season in the Council Chamber of the Holborn 
Restaurant. About 120 members and friends met on the occa- 
sion, and a thoroughly enjoyable programme was given. 
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ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


~ CCORDING to A. Schmidt, Stahl und Eisen (1907), 27, 1613, 
A the Kyellin induction turtiace gives extremely satisfactory re- 
suits in the desulphurisation of steel. Trials were made with 
the plant at Gurtnellen, and it was shown that when charges of 
iron and ое were heated in the furnace with a small quantity 
ot limetoact asa flux, a rapid diminution of the sulphur content 
of the metal ensues. On heating a charge of partially oxidised 
scrap, to which no ore had been added, the sulphur was retained 
«quantatively in the metal. A portion of the sulphur passes into 
vne slag, and this may to some extent pass back into the metal 
ir the re-carburisation is caused to take place without removing 
the slag, but the bulk of the sulphur apparently disappears in 
the form of sulphur dioxide in the gases which escape from the 
furnace. The author is of the opinion that the effect is much 
greater than would be possible in the open-hearth furnace. The 
peculiar point is that the effect is even observed when the furnace 
is worked at a relatively low temperature. Schmidt attributes 
this to a reaction taking place between the oxide of iron and 
the sulphur of the metal under the intluence of the alternating 
current which passes through the charge. 

In the Chemiker-Zeituny of December 18th, Prof. M. M. 

'ichter contributes an interesting article upon '' Belt Electricity ”’ 
(Riemenelektrizitat). He attributes many о: the explosions 
which have taken place in various industries to the production 
of high static charges upon the machinery bands. This appears 
to be particularly the case when resinous products are placed 
upon the belt to cause adhesion. Experiments were made with 
a 15 cm. broad belt which could be drawn over a wheel going 
at 600 to 2,020 revolutions, by means of a motor. Potential 
measurements by means of a delicate electroscope showed that 
in the middle of the belt a P.D. of 13,000 volts existed. On 
discharge a spark of from 2—3 cm. was obtained. The iron of 
the fly wheel was found to be negatively charged and the leather 
belt positively charged. | 

The drvness of the belt and of the atmosphere had considerable 
effect. The speed at which it was driven likewise effected the 

P.D. With a belt 4 cm. wide, when it passed over the pulley 
18 times in the minute, the P.D. in the centre of the strap was 
1.80) volts. Running the belt loose or tight did not noticeably 
affect the voltage of the static charge produced. It is obvious 
that, in works in which the atmosphere is dust laden or contains 
vapours of oils, &c., which, when mixed with air, become ex- 
plosive, dangerous explosions may readily be produced by dis- 
charge of the high static charges produced, and possibly many 
explosions, the source of which could not be traced, may have 
been due to this cause. | 

Experiments were tried to prevent the formation of such 
charges by coating the belts with bronze or aluminium powder; 
it was, however, found that the effect, which at first was safis- 
factory, very rapidly wore off owing to the bronze powder flaking 
and falling off the belt. Finally, however, the author finds that 
it glycerine, which must be acid free, is smeared over the belt 
that the һуроѕсоріс nature of the substance keeps the belt moist 
and prevents the formation of static charges. The best mixture 
is one part of glycerine and one part of water; this can be put 
on with a sponge as the belt passes round, and should be 
renewed weekly. A further advantage is that the glycerine 
increases the life of the belt. 


NEW COMPANIES 


BRITISH WESTINGHOUSE ENGINEERS’ CLUB.—Revis- 
tered on December 13th, with a capital of £500 in £1 shares, 
to adopt an agreement with N. Carlton and J. 5, Peck, for the 
acquisition of certain premises at ‘Trafford Park, Manchester, 
leased to the said parties, and to provide a club-house and other 
conveniences for use of the members of the British Westing- 
house Engineers’ Club. No initial public issue. The first direc- 
tors shall be the following otlicials of the British Westinghouse 
Electric and Mandfacturing Co., Ltd., viz.:--P. A. Lange 
(general works manager), A. E. Scanes (secretary and treasurer), 
P. Einert (chief accountant), and J. N. Peck (consulting electrical 
engineer and chairman ot the general committee of the club). 
C. Shears is the first secretary. Registered ottices, British West. 
inghouse Electric and Manufacturing Company's Works, Trafford 
Park, Manchester. | 

PUR-KEL FRAM RAIL SYNDICATE.—This company was re- 
gistered on December 14th, with a capital of £6,000 in £1 shares, 
to acquire British patent No. 16.429. of 1907, for improvements 
in wn for tramways and the like. No initial public issue. 

CHIPPING NORTON ELECTRIC LIGHT AND POWER 
CO.—This company was registered on December 16th, with a 
capital of £2.000 in £1 shares, to carry on the buisness of 
suppliers of electricity for light, power, or other purposes, elec- 
triclans, electrical engineers, manufacturers of, and dealers 
in electrical apparatus, &c., and to adopt an agreement with 
R. S. Bunting. No initial public issue. The number of direc- 
tors is not to be less than two nor more than five; the first are 
R S. Bunting, and others to be appointed by the subscribers. 
tegistered office, Bunford Road, Chipping Norton. 

CLYDE TURBINE SYNDICATE.—This company was re- 
gistered in Edinburgh, on December 17th, with a capital of 


£5,000 in £1 shares, to carry on the business of mechanical 
engineers, electricians, dealers in turbine motors or engines, &c. 

HARRY W. COX & CO.—This company was registered on 
December 19th, with a capital of £5,000 in £1 shares (4,000 
7 per cent. cumulative preferred ordinary, and 1,000 deferred 
ofdinary), to acquire the business of electricians, electrical and 
mechanical engineers, contractors, model makers, manufacturers of 
and dealers in electrical, medical, and scientific fittings, imple- 
ments, apparatus, and appliances, &c., carried on by Harry W. 
Cox, Ltd., at la Rosebery Avenue, E.C., to adopt an agreement 
with H. W. C. Cox, and to carry onthe said business, and that of 
pneumatic and other bell suppliers and hangers, cable and wire 
manufacturers, &c. No initial public issue. The number of 
directors is not to be less than two nor more than five; the 
first are H. W. C. Cox (managing director), Dr. H. G. Critchley, 
M.A., M.D., and H. E. A. C. Donnithorne. If the said 
Н. E. A. C. Donnithorne resign оћсе while holding 700 shares 
he may nominate V. H. Donnithorne as his successor, if the 
said V. H. Donnithorne be then technical manager. Qualifica- 
tion 700 shares. Remuneration, one guinea each per board meet- 
ing attended. Registered offices, 47 Gray's Inn Road, W.C. 

ELECTRICAL AND MECHANICAL EXHIBITION.—This 
company was registered on December 13th, with a capital of 
£5,250 in 5,000 5 per cent. preference shares of £1 each, and 
5,00) ordinary shares of 1s. each, to expose for sale and exhibit, 
in London or elsewhere, electrical and mechanical apparatus, in- 
ventions, machinery, appliances, and manufactures of other com- 
panies, persons, and firms, including storage accumulators, gramo- 
phones and records, telephones, motor-cars, and motors of all 
kids, tyres, motor accessories, time-recording apparatus, fire ex- 
tinguishers, sewing machines, and arc, incandescent, and other 
lamps; to act as agents for such companies, persons, and firms 
in the said exhibitions, to provide buildings and showrooms, &c. 
The subscribers are :—-P. G. Wayne, Bryn Шуа, Corwen, North 
Wales, electrical engineer; E. W. Harding, 15 Mowbray Terrace, 
N.W., engineer; C. R. Whistler, Carlton House, Regent Street, 
S.W,. secretary; H. B. Whistler, 1 Albemarle Street, W., secre- 
tary; F. Paul, 48 Dover-strect, W., surveyor; F. C. Faulkner, 
Dallington, Northampton, automobile engineer ; Miss W. A. Reid, 
228 Southwark Park Road, S.E., one preference share each. No 
initial public issue. The number of directors is not to be less 
than two, nor more than five; the subscribers are to appoint the 
first. Qualifications (except first directors) 100 shares. Re- 
muneration as fixed by the subscribers. Registered ottice, Carl- 
ton House, 11-15 Regent Street, S.W. 

ELECTRICLOCO MOTOR PROPULSION CO.—This com- 
pany was registered on December 19th, with a capital of £1,000 
in £1 shares, to carry on the business of electrical engineers, 
accumulator manufacturers, makers of electrical plant and 
machinery, manufacturers of and agents for the sale, purchase, 
and hire of motors, motor-cars, vans, wagons, and launches, &c. 
No initial public issue. Secretary and registered oftice: J. 
Bruce, 25 Brewer Street, Regent Street, W. 

MIDDLETON & BARKER.— This company was registered on 
December 17th, with a capital of £7,050 in 7.000 preference 
shares of £1 each and 1,000 ordinary shares of ls. each, to 
carry on the business of heating, ventilating, electrical and 
mechanical enigneers, founders, manufacturers of agricultural 
Implements, &c. No initial. public issue. The number of 
directors is not to be less than two nor more than seven; the 
first are W. Middleton, A.M.1.C.E., and A. H. Barker, B.A., 
хе, : 

TORQUAY TRAMWAYS.—Registered with a capital of 
2120.000, to adopt an agreement with the Dolter Electric Trac- 
tion Co. to construct and work the tramways authorised by the 
Torquay ‘Tramways Act, 1904. First directors :—J. T. Jervis, 
S. B. Schlesinger, and B. Bernheim. Registered ottices, Queen 
Anne's Chambers, London, S.W. 


The Junior Institution of Engineers.—.At a recent meeting of 
this Institution held at the Society of Arts, a Paper entitled 
“Nome Notes on Are Lighting." by Mr. William Krause, was 
read. The author first compared the position of are lighting of 
to-day with that of ten years ago, and pointed out the special 
features of the open and enclosed types. The development of 
the former was apparent from the increase in the number of 
lamps for publie lighting; by the year 1907, out of 428 stations 
giving returns, 280 reported public are lighting, with a total of 
25,154 lamps. The open type was, however, now on the wane, 
and there were indications that it would eventually become quite 
obsolete. With reference to the enclosed type, the author 
touched upon the various systems of control, and considered that 
for internal lighting that lamp would maintain its position for 
some time to come. The inverted arc system of retlection gave 
excellent illuminating results, but its cost, which was about 40 
per cent. greater than that of direct lighting, limited its applica- 
tion. Dealing with the composition of carbons, the different 
effects produced in the colour of the light. by the introduction 
of various salts and metals were described, and consideration 
given to questions relating to the arrangement of the carbons. 
Comparisons Of mean hemispherical candle-power of different 
types of lamps followed, after which some notes on flame arc 
lighting were given, and the Paper concluded with a plea for 
the introduction of a two-colour light standard. A discussion 
followed the reading of the Paper. 
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"ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Dec. 19th : 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names m brackets indicate communicators of inventions from 


1906 Patents 


23,889, H. Leitner. This patent relates to an improved means 
for the regulation of the speed and power for electric vehicles, 
by means of a shunt or compound wound motor, in conjunction 
with which is a controller, and an automatic device such as a 
circuit-breaker, which is arranged so that the main circuit is 
interrupted when the motor is running with a weak field, and 
encounters an overload, and the circuit is re-established auto- 
matically when the field is strengthened. А recording device 
is also provided, which shows the number of times the circuit- 
breaker has operated. Various speeds can be obtained by this 
device: (1) Zero, with motor closed on itself to form a brake; 
(2) by operating a series resistance from the zero gives the 
full series field and shunt field, when the armature is in series 
with the series field, the magnetica cut-out 15 cut 1n and remains 
in; (3) by operating a shunt resistance in series with the shunt 
field, the latter is shorted so that there is only a full shunt 
field, and the armature is across the tull potential of the 
supply from the battery, the magnetic cut-out is now capable 
of interrupting the supply of current; (4) rheostatic weakening 
of the shunt field to full possible range. Three claims, two 
figures. 


26,966, HAMILTON & FERRANTI, relates to coin feed meters for 
electricity or gas, in which means are provided for reducing 
the power required to retain the controlling mechanism in its 
operative position, or release it. A train of gearing is inter- 
posed between the release and current control gears, and a 
considerable reduction is effected in the power required to 
release the contrel gear. А coin shaft is rotatably mounted 
in a frame composed of front and back plates, mounted on the 
structure which carries the meter. To the coin shaft a cylin- 
drical coin receiver is attached, which rotates in a casing placed 
on the front plate; the end of the receiver has the operating 
handle attached to it. In the cylindrical coin receiver a chamber 
is formed into which the coins discharged from the coin guide 
are conducted; the external casing of the coin receiver is dis- 
pensed with near the coin guide so as to allow the coin to 
enter the receiver. When no coin has been introduced into the 
receiver the operating handle can only be partially rotated, its 
movement being limited by a stop on the coin receiver abutting 
on stops on the frame. This stop is mounted on a spring, which 
forms the bottom of the chamber. into which the coins are dis- 
charged from the coin guide. On inserting a coin in the 
guide the operating handle is turned through one complete re- 
volution, during which a cam on the coin shaft causes a swing- 
ing arm to move forward and effect engagement of a star-wheel, 
on it with a projection on a knife arm, the switch being there- 
after closed by the tension of a spring, against which the swing- 
ing arm acts. During this operation a tooth on the coin shaft 
has moved the star-wheel of the differential train through one 
tooth and caused a trip finger on a swinging frame to engage a 
cam on the shaft from which the frame is suspended. "е 
interposing of this train of gearing between the cam on the axle 
of the swing member and the engaging arm on the knife arm, 
the pressure required to release the switch is reduced to a 
minimum. Two claims, eight figures. 


27.502, British TuHomson-Hovston & WoopsnRipGE. This 
patent relates to improvements in electric distribution systems 
especially applicable to electric railways, and consists in provid- 
ing a special form of cable of the three-core type, one core being 
used as the supply feeder, the second as the booster return, and 
the third core as the return path for magnetising current, in 
combination with transformers, and also in combination with a 
magnetic sheathing, so that the cable itself serves as a boosting 
transformer. Опе of the inner conductors is connected to the 
live rail at suitable points, and has connected with it in series, 
at the stations, the primaries of the series transformer booster. 
The other conductor is connected to the outer conductor, and 
has connected in series with it the secondaries of the booster 
transformers. The two inner conductors of the cable may be 
surrounded by a steel sheathing, so that the cable itself is a 
continuous series boosting transformer. Three claims, four 
figures. 


1907 Patents 


18.855, SIEMENS-SCHUCKERTWERKE (Siemens Bros.). This refers 
to motor controllers. such as are used in tramways, the main 
object being to provide an improved arrangement for preventing 
sparking at the contacts in the backward motion of the cylinder, 
and to effect an interruption of the current when the control- 
ling crank is rotated backwards, but also when it is released or 
When there is a temporary interruption of the supply current, 


and whereby the controller cannot be operated again until after 
it has been returned to the zero position. "Тһе controller 
cylinder is sub-divided and formed as two cylinders, one above 
the other; the upper or smaller part is connected to the operat- 
ing handle, and the main part is held by suitable means in the 
required driving positions, by means of a locking lever having 
a roller that engages in notches instead of by friction. Five 
claims two figures. 


Specifications to be Published To-morrow 


The following Patent Specifications will be published to-morrow, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 

1906 Patents 


19,737, British THomson-Hovston Co. (Kintner). Signalling 
systems for railways and the like, and apparatus there- 
for. 

21,873, British Тномѕох-Носѕтох Co. (General Electric C»). 
Alternating current dynamo-electric machines. 

24,179, Le Tarr (Lederer). Electric incandescent lamps. 

24,4484, Brirish THomson-Hovuston Co. (General Electric Co.). 
Control of electric motors. 

26,2124, CowrER-CorEs. Anodes for electro-deposition. 

26,212в, CowvrrEn-CorEs. Anodes for electro-deposition. 

26,212c, CowrER-CoLEs. Anodes for electro-deposition. 

27,204, ANDERS & THomson. Electro-magnetically operated de- 
vice for circult closing, indicating, transmitting power. 
and other purposes. 

27.211, LErrNER. Systems of electric train lighting. 

27,9184, ScHAFFLER & Welss. Apparatus for electrically firing 
mines or the like. 

27,3188, ScHAFFLER & WEISS. 
mines or the like. 

27,593, CnEPIN. Electrical communication between guard and 
driver warning them of the opening of doors whilst 
in transit. 

27,725, Brockiz. Double carbon electric arc lamp having in- 
clined carbon holders. | 

27,740. СозрРЕА-СогцЕз. Electrolytic refining of copper. 

28,112, British THomson-Hovston Co. & WoopBRIDcE. Switch 
controling mechanism for electrical installations. 

28,127, 5снбас & LónNEn. Electric junction boxes for tele- 
phone systems. 

28,189, BipwELL. Apparatus for 
machines. 


Apparatus for electrically firing 


cooling dynamo-electric 


1907 Patents 


156, British Тномхох-Носѕтох Co. (Allgemeine Electricitate 


Ges.) Protective devices for electric transmission 
systems. 
880, Lixcorx. Dynamo-electric machines. 


1,854, British THomson-Hovston Co. (General Electric. Со]. 
Protective devices of the type known as lightning- 
arresters. 

2,759, Pace (United States Light & Heating Co.). Means for 
transmitting power to dynamo-electric machines carried 
by vehicles. 

6,118, Westincnovsr. Cooling and ventilation of rotary or 
other electrical apparatus. 

9.477, Lake (//ite). Primary batteries. 

9,774, Вовк. Cutting-nippers for removing insulation from 
cables. 

13,674, ScHoNEBERGER & FRAZIER. 
tector. 

14,753, Scorr. Means for preventing inductive disturbances and 
for phase adjusting in telephone, telegraph, and otker 
electric circuits. 

17,973, Broxaw« (Siemens & Halske Akt.-Ges.). Manufacture сї 
electric incandescent lamp filaments consisting of dif& 
cultly fusible metals. 

18.923, WestTINGHOUSE METAL FILAMENT Lamp Co. 
candescent lamps. 

20,821, Loes & British Ever Reavy ELECTRICAL Co. 
lamps and the like. 


The following comolete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


25,722, WESTINGHOUSE. Yielding resistance devices. 
25,967, LiNcorN. Load equalisers for alternating current supply 
circuits. 
26.531, GES. FÜR DRAHTLOSE ТЕГЕСВАРНІЕ. Receiver arrange- 
| ment for wireless telegraphy. 
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AYLESBURY: Electric Lighting Order.—The Board of Trade 
has revoked the Aylesbury Electric Lighting Urder of 1906, as to 
the whole area ot supply. 

BARNSLEY: 7ле Overhead Wires.—The Electricity Com- 
mittee have instructed the Town Clerk to write again to the 
Electric Traction Co., calling attention to the dangerous con- 
dition of the overhead wires on the tramways system, which 
are repeatedly falling. The committee consider the question very 
imiportant, and unless they get some satistactory answer, they 
are to call the attention of the Board of Trade to the matter. 

BRADFORD: Liectricity and Tramways Accounts.—The re- 
turns for the year ended March 31st last show that the income 
of the electricity department was £107,057, and the profit 
balance for the year was £4,451, after all interest on loans and 
sinking fund had been paid. ‘The ‘tramways receipts were 

£257,511, and the balance for the vear is 214.556. 

Electricity in Mines Requlations.—At the Bradford (West 
Riding) Police Court on the 19th inst., Wm. Henry Sharp, col- 
liery manager, of Cleckheaton, was summoned for various 
offences, in contravention of the Electricity in Mines Regula- 
tions, by the Inspector of Mines for the district, and which were 
directly responsible for two explosions which occurred at the 
Moorbottom mine, Cleckheaton. The defendant was fined for 
failing to have the electrical appliances etliciently covered and 
safeguarded £5 and costs; for not having a competent person in 
charge of the electrical appliances, £5 and custs; for tailing to 
give notice of the intention to use electricity, £3 and costs; and 
in three other cases the defendant was ordered to pay costs and 
£35 3s. solicitor's fees. 

BURY: Proposed New Electricity Station.—The General Pur- 
poses Committee of the Bury Town Council have recommended 
the Town Council to take a plot of land at Chamber Hall on 
account of its advantages with regard to water supply and 
cooling facilities, and to erect thereon a new generating station 
on the alternating system. It is estimated that the cost will be 
£70,000, exclusive of land and coaling facilities, but including 
the mains and converters to supplement the D.C. supply of the 
Rochdale Road station. 

CHICAGO: Water Power Plant.—The water power electrical 
plant installed by the Chicago Sanitary District Committee, at 
a cost of about £95,000, has just commenced operation. When 
a Ном of 600,000 cubic feet of water per minute is reached the 
annual revenue from the sale of current will, it is estimated, 
reach £188,000. Contracts for the supply of current have been 
entered into with the City of Chicago, the West Park Board, 
and several towns outside the Chicago City limita. 

COWIE: Engineman Killed by Shock. A young man, Wil- 
liam Smith, an electric haulage engineman emploved at No. 4 
| at Nandeath Colliery, met his death on Thursday morning 
ast. Smith and several workmen were standing at the pit 
bottom, when a fusion of the electric cables started, and Smith 
ran to switch off the current, but directly he touched the switch 
he collapsed. All efforts to revive him were unavailing, and he 
died within ten minutes. 

DOVER: Electricity Works Inquiry.—The Local Government 
Board has re-opened the question of the purchase of the elec- 
tricity works by the Dover Corporation on their applying for 
an additional loan. The Board's investigation of the accounts 
shows that there has been an increasing annual loss since the 
works were taken over by the Corporation. ‘The Board wish to 
know who advised the Corporation as to the purchase price, and 
on what information the valuation was made, as they ware 
of the opinion that the advice given was mistaken, and that the 
company in consequence received a sum considerably in excess 
of the value of the undertaking. The Local Government Board 
asked to be furnished with all documents. Copies of the 
engineer's and valuer's reports are to be sent. 

DUBLIN: Tramways Companies’ Liahilities.—In the Nisi 
Prius Court last Thursday Mr. Justice Wright heard an appeal 
brought from the decision of the Recorder of Dublin. John A. 
Whelan, builder, Upper Clanbrassil Street, had brought an 
action against the Dublin Tramways Co. to recover damages 
for injuries which he had sustained through the negligence of 
the company to keep the roadway in repair. The Recorder, 
who first heard the case, gave the plaintiff a decree for £8 and 
5з for expenses. The defendant company appealed. Counsel 
for the Tram € o. submitted that the company had discharged 
their full liability, when they had shown that they had com- 
phed with the road authority's requirements, which in this 
case consisted of sanding the roadway, and that otherwise the 
roadway was in proper condition. Counsel for the plaintiff 
contended that the company were bound to sand the roadwav 
ten times a day if it were necessary for the safety of traffic. 
Mr. Justice Wright affirmed the Recorder's decree. 

GRIMSBY: Electricity Progress.—The Electrical Engineer, 
Mr. W. A. Vienoles, reports that during the month 198.227 
units of electricity had been sold, an increase on the correspond- 
ing period of last year of 74,084 units. The maximum demand 
of the Great (Central Railway Co. for current driving the 
cranes, and lighting the docks, was 3865 kilowatts. 

HASLINGDEN: Tramways Electrification.—The Council re- 
solved at a meeting held last week ‘‘that the work of re-con- 
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struction of the tramways be commenced at the Banenden end 
of the town. The time for delivery of the rails has been ex- 
tended over the months of March, April, and May next. Messrs. 
Handcock & Dykes, consulting engineers to the Corporation, 
have been requested to prepare a report for the generating otf 
electricity for tramway and lighting purposes, without the assist- 
ance of steam from the proposed destructor, assuming the generat- 
ing station to be erected in a central part of the town and 
apart from other buildings. 

LEEDS: New Tramway Cars.—-A new improvement is shortly 
to be tried in Leeds traincars. This consists of the provision 
of a partition or screen dividing the car into two compartments, 
not necessarily ot equal dimensions. The designs ot the new 
cars are to come betore the "Traffic Committee at their next 
meeting. Meanwhile, visits have been paid to various towns 
with tne view of studying the latest types and providing the 
Leeds public with a car which contains a maximum of con- 
venience and comfort. ‘The new cars are to be made in Leeds 
at the tramcar workshops. 

LUNDON: .L.C.C.—The St. 
have received a report from the London County Council 
relating to the schemes to be submitted to Parliament 
providing for a new bridge across the Metropolitan Railway at 
King’s Cross. The bridge 1s to be 60 ft. wide and serve for 
traffic between Gray's Inn Road and Caledonian Road, and to 
carry a double tramway line. The Borough Council have been 
asked to contribute to the cost of the new bridge, but they 
consider it an improvement entirely necessary to the tramway 
service, and one that should be chargeable to that account, or 
treated as an improvement to benefit the whole of the metro- 
pclis, therefore they cannot contribute to the costs. They will, 
therefore, be returned as dissenting from the County Council 
proposals. 

Westminster.—The Works Committee have reported hav- 
ing had under consideration the question of the cost 
of the lighting of Oxford Street. There are 55 double and 
12 single arc lamps. The total original cost of these lamps was 
£5,387, or £72 1s. 3d. per lamp. The annual cost of maintenance 
is £1,675, or £20 13s. 5d. per lamp. The following statement 
shows the comparative costs of the Marylebone Borough 
Council lamps and the St. James’ and Pall Mall Electric Light 
Сов lamps in Westminster :—Capital cost per standard (1), 
Marylebone Borough Council, £72 1s. 3d. ; (2), St. James’ and 
Pall Mall Electric, £45; cost of illuminant per are per annum 
(1), £20 13s. 5d.; (2), £17; average c.p. of single are lamps 
(1), 1.600; (2), 1.018; cost per c.p. per annum (1), 3s. 1d. ; (2), 
4s. The c.p. of the double arc lamps is more, but the exact 
figure cannot be ascertained. 

LYNN: Electricity Accounts.—The Engineer has submitted 
the following statement of accounts :—Units generated, Octo- 
ber, 1907, 59.165; October, 1906, 55,042. Total units sold to 
private consumers (light and power), October, 1907, 35,851; 
October, 1906, 32.538. Units sold at lighting rates, October, 
1907, 21,207; October, 1906, 20,748. Units sold at power rates, 
October, 1907, 14.644; October, 1906, 11.790. Cost of fuel, 
stores, repairs, and wages at station, October, 1907, £179 7s. 4d. ; 
October, 1906, £153 12s. 114. Cost per unit generated, October, 
1907, 0.7278d.; October, 1906, 0:6699d. Wages of lamp-lighters 
and repairs to lamps, mains, and meters, October, 1907, 
£26 11s. 3d.; October, 1906, £30 13s. 94. 

MANITOBA: 7ле Bell Telephone Compuny.—The Bell Tele- 
phone Company is at present negotiating with the Government 
of Manitoba with a view to selling the telephone system in the 
province. The Provincial Government recently decided to estab- 
lish its own system of telephones, and it is probable that the 
company's lines will be purchased outright in preference to 
starting a new system. 

MIDDLESEX: County Council Tramways.—At the meeting 
of the County Council, on December 19th, it was reported that 
a further section of the tramway line from Willesden Green to 
Dudden Hill Lane would be opened shortly. It is anticipated 
that the whole of the line from Edgware to Craven Park will 
be ready for public trattic in about one month. In connection 
with the construction of the line from Acton to Harlesden, the 
G.W. Railway's bridge at Acton Station is to be widened and 
strengthened. The work, which is estimated to cost £4,050, is 
to be carried out by the railway company at the expense of 
the County Council. Subject to the Metropolitan Electric 
Tramways, Ltd., agreeing to the cost being treated as part of 
the capital of the County Council, on which the company have 
to pay interest, a contribution of £2,000 is to be given to 
Friern Barnet. U.D.C. towards the cost of widening the Great 
Northern Railway bridge carrying the Friern Barnet Road over 
the railway. Complaint is made as to the slow progress in con- 
nection with the construction of the London & North Western 
Railway Co.'s bridge at Willesden Junction. Messrs. Blackwell 
& Co. have the contract for the tramway, and the construction 
is being delayed owing to their not having yet given an order. 
for the steel-work required for the bridge. 

OXFORD: Electrification of Tramways.—The recent Oxford 
and District Tramways Act involves the Council in an under- 
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taking to view some tramway equipped on the Dolter System of 
electrification, which has been working for at least six months, 
before the Council can decide on the electrification of their own 
tramways on those lines. The Council are to pay a visit to 
Hastings to view the system there. 

PONTYPRIDD: Electricity Accounts.—Mr. L. R. Williams, 
the accountant to the Pontypridd District Council, has sub- 
mitted the annual statement of accounts dealing with the elec- 
trical undertakings. The whole of the authorised loans have 
been raised, and that the sum of £3,060 has been repaid. The 
total capital expenditure, including free wiring, amounts to 
£52,531, leaving £1,468 still to be expended. The revenue 
account shows a gross increase of income of £1,809, while the 
gross profit amounts to £1,203. When interest on loans, repay- 
ments, and contributions to the sinking fund have been met 
there is a debit balance of £2,582. It is estimated that the 
present deficit will be reduced to £1,324 by the end of the 
ensuing year. The tramway department shows a total expen- 
diture of £106,500 15s., with a net unexpended balance of 
£8,538 5s. The total revenue for the year is £8,859 lls., and 
the working expenses £7,538, but after meeting interest on 
loans and sinking fund there is shown a net deficit of £2,099. 

TEWKESBURY: Electric Lighting Order.—A special meet- 
ing was held on Monday last, when approval was given for 
the draft order to the Board of Trade, under which the exist- 
ing electric lighting order could be transferred to Mr. J. 


TENDERS INVITED AND 


AUSTRALIA: Adelaide.—In reference to the notice on page 
953 of our last issue, Mr. J. Cresswell, the Board of Trade 
correspondent at Adelaide, has forwarded a copy of the specifi- 
cation and conditions relating to the supply and delivery to 
the Municipal Tramways Trust, Adelaide, of special work, 
points and crossings for tramways. Sealed tenders, endorsed 
‘Tender for Special Work," must reach the Chairman, 
Municipal Tramways Trust, 8 King William Street, Adelaide, 
by noon on February 11th, 1908. Tenders must be accompanied 
by a preliminary deposit equal to one per cent. of the total 
amount of the tender. The specification and conditions may 
be examined by British manufacturers at the Commercial In- 
telligence Branch of the Board of Trade, 75 Basinghall Street, 
E.C 


AUSTRIA-HUNGARY.—tTenders wil be received by the 
K. K. Staatsbahndirektion at Prague (1) till noon on Decem- 
ber 3lst, for the supply of an electric travelling crane to lift 
three tons, required b the railway works at Laun; (2) till noon 
on January 4th, for the supply of an electric pump of a capacity 
of 70 cubic metres per hour, with suction plant and compressed 
air boiler, required by the water-power works at the station at 
Bodenbach. Tenders for (1) should be marked ''Offert auf die 
Lieferung eines dreitonnigen Laufkranes für die Werkstatte 
Laun," and tenders for (2) ''Offerte auf Lieferung der elek- 
trischen Pumpe fur die Wasserstation. Bodenbach.” Forms of 
tender, &c., may be obtained from the K.K. Staatsbahndirek- 
tion, Abteilung 4, Prague. 

Tenders are also invited for the construction of water power 
works, including the supply of a turbine, generator, and other 
plant required in connection with the erection of a hydro- 
electric central power house on the Koritnica-bach. Tenders 
will be received at the K.K. Bergverwaltung, Raibl, up to 
December 3lst. 

BECKENHAM.—The Local Government Board held an in- 
duy last week into the application of the Urban District 

cuncil for sanction to borrow £16,000 for extensions to the 
electricity undertaking. 

BELFAST.—The Belfast Harbour Commissioners invite 
tenders for the supply of about 100 tons of best rolled steel 
girder tramway rails, with fish plates and bolts to suit.  Parti- 
culars from the Harbour Engineer, Mr. W. Redfern Kelly, and 
tenders to the secretary by December 28th. 

BUENOS AYRES.—The Review of the River Plate states 
that the Buenos Ayres Municipality are calling for tenders for 
a period of six months—May lst, 1908—for the construction of 
two tube railways, and also for the renting and working of same 
when built. Full particulars can be obtained in the Argentine 
Legation in the following cities :—London, Paris, Berlin, Brus- 
sels, Rome. and New York. 

COVENTRY.—The Electric Light Committee recommend 
the expenditure of £35,000 upon distributing plant and mains. 

FINCHLEY.— Tenders are invited for the supplv and erection 
of a 350 kw. high speed engine and dynamo combined, together 
with spare parts. Particulars from the Electrical Engineer (Mr. 
E. Calvert), Electricity Works, Squire’s Lane, Finchley, N. (fee 
2. jn returnable), and tenders to the Town Clerk by January 
Oth. 

KILKENNY.—-The Joint Committee of Management of the 
Kilkenny and District Lunatic Asvlum invite tenders for (1) 
suction gas plant, gas engines, and generators; (2) accumulators, 
switchboard, mains, &c. Plans may be inspected by appoint- 
ment at the Asvlum or at the office of the consulting engineer, 
"Mr. L. J. Lawless, 27 Castlewood Avenue, Rathmines, Dublin, 
from whom copies of the general conditions, &c.. mav be obtained 
(fee. three guineas, returnable) Tenders to the Resident 
Medical Superintendent by January 18th. 


Parker, or some other person, or persons, and various matters 
connecting with the terms of transfer, and under which the 
'Council could buy the works, &c. 

WEST HAM: Electricity Heturns.—The gross revenue for the 
past half-year of the West Ham Corporation electrical depart- 
ment is £27,645, compared with £20,496 for the similar period 
last year, or an increase of £7,149, equal to 35 per cent. The 
total gross revenue for the last financial year was only £1.900 
above that of the previous year, but the total for the current 
year will be about £16,000 higher than last. Several very large 
supplies come fully into operation in Silvertown during the pre- 
sent quarter (ending December). The increase is a rising one, 
the figure being 32 per cent. for the June quarter and 37 per 
cent. for September. Coal for the half-year was £6,197, against 
£4,725, an increase of £1,472; the coal in pence per unit sold is 
0:326d., against 0'375d., and against last year’s total of 
039d. The year’s coal will not amount to much above 0504. 
The total units sold amount to 4,528,265, against 3,028.848, 50 

er cent. increase. The efficiency of the West Ham distribut- 
Ing system is improving, being 79/7 per cent., against 70 Р 
cent. of last year, and mainly accounted for by the fact that 
the losses on a power load in transformers and accesscries are 
lower than on a lighting load. The efficiency of the Silvertown 
system is 87 per cent., in spite of the fact that over half a 
million units were converted to direct current, whereas all 
West Ham is alternating current. 


PROSPECTIVE BUSINESS 


LONDON:  Foplar.—The Guardians invite tenders by 
January 8th for electrical supplies, among other stores. 
кл to the Clerk to the Guardians, 45 Upper North Street, 
Poplar. 

Stoke Newtngton.—It is intended to obtain the following 
plant in connection with the retuse destructor scheme :— Опе 
high-speed engine and dynamo of 80 kw. capacity; steam ex- 
haust and drain piping, with valves, chequer plating. &c.; one 
Berryman feed water heater, with piping and connections; cne 
feed pump to deal with 500 gallons of feed water per hour; 
pressure boosting dynamo and motor; switching gear and in- 
struments; rheostat; engine house cables; instruments at the 
transformer station; estimated cost, £2.000; mains beiween 
destructor engine house and transformer station, estimated cost 
£1,230. The buildings and contingencies make up the balance 
of £5,700. 

Wandsworth.—The Borough Council has decided to hzht 
the Town Hall with Osram lamps at an estimated cost of £60. 
This will include a transformer. 

MAIDSTONE.—Application is to be made to the Leal 
Government Board to borrow the sum of £1.540, in addition 
to the sum of £16,000 already applied for, in connection with the 
electricity works. The additional sum is made upas tclizws :— 
New boilers and machinery, £850; brickwork cf flues. £150: 
mechanical stokers, air duct, and fans, £200; super-heaters. 
£150; pipe-work and valves, £50; contingencies, £140. 

MANCHESTER.—The Electricity Committee invite tenders 
for the supply and erection of low-pressure circulating water- 

ipes at their Bloom Street generating station. Specification. 
Sa from Mr. F. E. Hughes, Secretary to the Electricity 
Department, Town Hall (fee £1 1s., returnable), and terders 
to the Chairman of the Electricity Committee, Town Hail, by 
December 51st. 

METROPOLITAN ASYLUMS BOARD.—The Metropolitan 
Asylums Board invite Tenders for installation of electric. lght- 
ing, &c., in the motor workshops and yard at the Mead Am- 
bulance Station, Carnwathe Road, Fulham, S.W., in accordance 
with drawing and specification prepared by Mr. W. T. Hatch, 
M.Inst.C. E... M.I.Mech.E., Engineer-in-Chief. The drawings. 
conditions of contract, &c., may be inspected at the ottice of the 
Board. Embankment. London, E.C., where they can be obtained 
upon the payment of a deposit of £2 (returnable). Tenders to 
the Clerk by January 8th, 1908. 

MONTREAL.—Tenders for the supply of electrical energy for 
lighting, heating, and industrial purposes will be received by 
the Fire and Light Committee of thea City of Montreal not 
later than Monday, December 16th, at the office of the City 
Clerk, City Hall. The tenders should be in two sections, fa) 
public lighting of the streets, parks, squares, &c., from the 
expiry of the present contracts; (b) the supply of electrical 
energy for lighting, heating, and industrial purposes Each 
tender should be accompanied by a deposit of $50.000, which 
will be retained by the City as a guarantee of good faith on the 
part of the accepted tenderer. The contract will include s 
deposit of such sum as may be deemed sufficient by the Council 
to ensure the due performance thereof. 

SPAIN.—The Gaceta of Madrid for December 6th contains the 
following applications for concessions for the construction of 
electric tramways :—1. Ву the Compañia general de Tranvais 
de Barcelona for lines from the iunction of the streets of San 
Juan de Malta and Cortes to the street of Arguelles. with a 
branch from the Plaza de las Glorias Catalanas to the street 
del Besós, and from the street of las Cortes to that of Casa 
Antúnez, with a branch to the cemetery. 2. By the Compañia 
del Tranvia Urbano de Bilbao for a line from the street de 
Achuri to the [beni wharf. One month from the date of pub- 
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lication in the Gaceta is allowed for the presentation at the 
Directorate-General of Public Works (Dirección general de Obras 
públicas), Madrid, of other applications for these concessions on 
terms more favourable to the Government. 

The Gaceta of Madrid for December 12th contains a 
notice to the ‘effect that the Compania General de Tranvias 
Electricos de Valencia have applied to the Ministerio de 
Fomento for a concession for the construction of an electric 
tramway in that town. 
of the Gaceta is allowed for the presentation of other offers 
on a basis more advantageous to the Government than that 


offered. Such offers should be addressed to the Direccion . 


General de Obras Publicas, Madrid. | 

RAWTENSTALL.—Tenders are invited for the supply, de- 
livery, and erection at the electricity works of three steam 
dynamos and accessories. Particulars, &c., from the consulting 
engineers, Messrs. Lacey, Sillar & Leigh, 2 Queen Anne’s Gate, 
Westminster Sa two guineas, returnable), and tenders to the 
Town Clerk by December 30th. ` 

SURBITON.—The adjourned Local Government Board 
inquiry into the application of the Urban District Council for 
sanction to borrow money in connection with the electrical 
undertaking was concluded last week. The original application 
was for £20,000, but the sum now stands at £11,500. Con- 
siderable opposition has been offered by the Ratepayers Asso- 
ciation. The works at Surbiton was erected by the Council 
under an agreement with Messrs. Callender's Cable and Con- 
struction Co., who pay the interest and sinking fund charges 
on the original loan of £50,000. At the conclusion of the in- 
quiry the inspector stated that there still remained a sum of 
£1.532, in regard to which. apparently, the Council had no 
explanation to offer. On behalf of the Council the details of 
this sum were offered later. The inquiry then terminated, 
unless the Local Government Board think fit to re-open 1t for 
further consideration. 


TENDERS RECEIVED AND ACCEPTED 


CHATHAM.—The price in the tender for Ediswan lamps 
accepted by the Corporation, and notified in our last issue, should 
have been £3 6s. 8d. per 100, instead of £5 6s. 8d. per gross. 
The mistake arose through a clerical error in transmission. 

LONDON: London County Council.—Yhe L.C.C. has accepted 
the following tenders for annual supplies :—Electric fittings, 
lamps, cables, &c., Dorman & Smith rar estimated value 
of goods to be supplied, £9; General Electric Co., Ltd., schedule 
of prices; Hooper’s Telegraph and India Rubber Works, Ltd., 
schedule of prices; A. P. Lundberg & Sons, £7; H. G. Mayer & 
Co., schedule of prices; Pope’s Electric Lamp Co., £125; Arthur 
Terry, £190; tramway car fittings, &c., Armstrong Stevens & 
Son, Birmingham, £17; Frederick Bird & Co., £10; Brecknell 
Munro & Rogers, Ltd., £9; British Isola Co., no quantities 
iven; British Westinghouse Electric & Manufacturing Co., Ltd., 

anchester, £2,334 and schedule of prices; Bullers, Ltd., £15; 
Le Carbone, £452; Crystalate Manufacturing Co., Ltd., Ton- 
bridge, £46; Arthur Cort & Co., £7; Dick, Kerr & Co., Ltd., 
£214 and schedule of prices ; Forest City Electric Co., Mancheste., 
£73; General Electric Co., Ltd., £47; William i sen., & 
Co., Ltd., Cannock, Staffs., £64; Head, Wrightson Co., Ltd., 
Thornaby-on-Tees, £6; Hoskins & Sewell, Ltd., Birmingham, 
£88; Malleable Steel Castings Co. (1906), Ltd., Manchester, 
£336 and schedule of prices; Manchester Armature Repair Co., 
Hulme, Manchester, £1,566; Wm. McGeoch & Co., Ltd., £100; 
Mountain & Gibson, Bury, £18; R. & H. F. Phillips, Birming- 
ham, £14; Player & Mitchell, Birmingham, £340; T. W. Row- 
lands & Co., Birkenhead, £1,579; George Salter & Co., West 
Bromwich, £84; Joseph Steel & Sons, Bingley, £18; Tramways 
Supplies, Ltd., Leeds, £789; Watlington & Co., £8; West Brom- 
wich Spring Co., Ltd., West Bromwich, £209. _ 

Marylebone.—The tender of the Union Electric Co., Ltd., has 
been accepted for arc lamp carbons. | 

Stoke Newington.—The Dorough Council has received the fol- 
lowing tenders for laying electric mains in certain roads :— 
British Insulated and Helsby Cables, Ltd.; W. T. Glover & Co.. 
Ltd.; W. T. Henley’s Telegraph Works Co., Ltd., and Lahmeyer 
Electrical Co., Ltd. They accepted the tender of W. T. Hen- 
ley's, Ltd., at £623 2s. 11d. They further received tenders from 
the following firms for electric wiring, &c., in private premises 
of the borough for twelve months :—W. J. Fryer & Co., A. W. 
Gifkins & Co., J. H. Golding, C. E. Taylor & Co., Tilley Bros., 
Wells, Rayner & Co. The tender of Mr. J. H. Golding was 
accepted. 

MOSCOW.—In connection with the recent announcements that 
Messrs. Bruce Peebles had secured the concession for converting 
the tramways of Moscow to electric traction, the following para- 
graph from the Moscow correspondent of the Standard, pub- 
lished on Monday, is of interest :—‘‘ The negotiations, protracted 
over many months, which Mr. F. C. Armstrong has carried on 
here against a powerful German combination, in connection with 
the electric tramway contract. for two millions sterling, has re- 
sulted in the formation of an English syndicate, which will 
specially devote itself to the vast opportunities offered in Russia 
to British enterprise since the signing of the Anglo-Russian 
Convention. The Hon. Arthur Stanley, representing an English 
group of financiers, has specially visited Moscow, and the syndi- 


A period of one month from the date. 


cate, which is called the Anglo-Russian Co., and is headed by 
Mr. Stanley, not only takes over the tramway contract from 
Bruce Peebles & Co., but is prepared further to float a loan for 
the Moscow municipality. Mr. Stanley, during his visit, had 
an interview with M. Kokovtseff, the Minister of Finance, and 
has fully discussed the situation in Russia with the leading men. 
His interviews with the Mayor of Moscow were especially 
satisfactory with regard to the future of the English enterprise. 
The credit for this British commercial victory against hitherto. 
overwhelming opposition is entirely due to the indomitable efforts’ 
of Mr, Armstrong, who is now the managing director here for 
the syndicate. The details of the tramway contract were finally 
agreed п А аё а meeting of the municipal executive. ’ 

SOUTHAMPTON.—The Electricity Committee recommend. 
the acceptance of the tender of Messrs. Babcock & Wilcox, at 
£1,689, for a water-tube boiler. | 


COMPANIES' MEETINGS AND REPORTS 


NEW MUTUAL TELEPHONE CO.—At a general meeting, 
held in Manchester last week, a resolution for the winding-up of: 
this company was unanimously carried, and Mr. William Thom- 
son (Chairman) and Mr. F. Scott (Secretary) were appointed 
liquidators. The Chairman stated that the company was formed: 
upon the strength of resolutions passed by the Manchester, 5al- 
ford, Eccles, and other local authoriües to undertake a tele- 
phone service. While the directors had deemed it incumbent to 
wind up the affairs of the company, and return the whole of 
the deposit money to the shareholders, the syndicate retained 
its existence in the belief that the Manchester Corporation 
might still take some action. > 

BRITISH WESTINGHOUSE CO.—A meeting of the four per 
cent. mortgage debenture shareholders was held last week to con- 
firm a resolution consenting to the issue of £300,000 prior lien 6 
per cent. debentures. Mr, Frank Dawes, nominated by the Mer- 
chants’ Trust, Ltd., the trustees of the debenture holders, pre- 
sided. Mr. J. A. Bryce, M.P., a director of the company, 
stated that the reason tor the new issue was that the company 
did not have sufficient money to continue the regular develop- 
ment of its business. The present condition of affairs was such 
that the ordinary methods of raising money by the issue of 
further shares was out of the question. They had issued all 
that they were entitled to do undas the Articles of Association, 
with regard to debentures, and the only means: by which money 
could be raised was by the issue of prior lien debentures. He 
believed that with care and energy the company could be 
brought into a satisfactory financial condition, but this would 
take time, and the Board did not think that the powers now 
asked for would ously affect the security of, or hamper, the 
company in any way. This year, for the first time, they had 
been able to meet the debenture interest and leave a small sur- 
plus. A large number of the debenture holders had recognised 
the necessity for the course now proposed, and although it was 
clear some of them did not agree, he hoped that further con- 
sideration would enable them to do so. A somewhat noisy dis- 
cussion followed the moving of the resolution, during which it 
was suggested that a receiver should be appointed to control 
the company. One shareholder stated that he would be pre- 
pared, if necessary, to contest the position in the Law Courts. 
On a show of hands an amendment to the resolution for an 
adjournment of the meeting was carried by a considerable 
majority, as was also the original resolution above referred to. 
The chairman in both cases demanded a poll, and these havin 
been taken, the amendment for the adjournment was defeate 
and the original motion was declared carried, the directors 
holding sufficient proxies. & 5 


MISCELLANEOUS BUSINESS NOTES 
LIQUIDATIONS, BANKRUPTCIES, WINDINGS-UP, &c.— 
A general meeting of the Foreign Electrical Bleaching 

Patents, Ltd., will be held at Messrs. Beecroft, Sons, & Nichol- 
son's offices, 112 Wood Street, London, E.C., on January 20th, 
1908, at 4 p.m., for the purpose of hearing the liquidator's 
account of the winding-up of the company. . 

The discharge of Alexander McCallum, electrical engineer, 29 
Victoria Street, Darwen, has been suspended for two years. 

ARMORDUCT MANUFACTURING CO.—This firm have re- 
cently purchased the patent obtained by Mr. H. C. Pearson, of 
Manchester, for his grip conduit fitting, which provides for 
electrical continuity, and will very shortly place this device 
upon the market. 

MESSRS. JOHNSON & PHILLIPS.—The agreement which 
Messrs. Johnson & Phillips had with Messrs. Welding & Co., 
of 64 Stanley Street, Liverpool, and 283 Deansgate, Manchester, 
to represent them in the counties of Lancashire and Cheshire 
has been terminated, and that all inquiries and orders should 
be sent direct to Victoria Works, Charlton. 


MISCELLANEOUS CITY NOTES 


MELBOURNE TRAMWAY & OMNIBUS CO.—A dividend 
at the rate of 15 per cent. per annum has been declared. 

SHAWINIGAN WATER & POWER CO.—A dividend of 
1 per cent. for the quarter ending December 515%. : | 


= 


ELECTRICAL ENGINEERING 


1036 Dec. 26, 1907. 

RISE OR | SE OR 

AMOUN ш STOCK FALL AMOUNT D j^ ad * STOCK FALL 

NAME. Ms EXCHANGE | SINCE NAME. OF " EXCHANGE | SINCE 

SuanE.| *= Interim. |QuoraTion.| Last Suare.| *= Interim. | Quoramow.| Last 

қ WEEK. WEEK. 

1906 1907 £ 1906 1907 
ELECTRIC SUPPLY. z У 

Bournemouth & Poole Е. 8. Co. Ld. 7 5/-* 94—104 Dublin United Trams Co. ............... 10 6 oe [1 1 
Do. 4I Cun. PIRE. cerent à 4) | 447+ | 94—10 Di (X PIA eic a ea 10 6 6Z* | 124—1 
Do. 6% Cum. Second Pref, ......... 6 67 94—108 Hastings & District E. Tr. Co. Db. ...| Stock 447% | 97—100 
Do. 447 Debenture, Ked........ is eee 44%" | 100—103 I. of Thanet Е. Tr. & L. Co. Cm. Pf... 5 1 — i—1lài 
Bromley Kent) E. L.& Power Co., Ld. 5 уе | 48—54 Do. 4% Deb.. аник, | Stock 4 4%" -T 
Do. 44% Ist Deb, Red. .............. 4 44% 95—95 Lanes. Un. Trs., Pr. Lien Db. .| Stock 5 5Z* 94—97 

Brompton & Kensinyton E. 8. Co.,Ld. 10 447% 7—8 London Street Tramways Co... өй + 4/9 3j-* - 

Do. 7% Cum. Pref.. 7 ТД" 7—3 London United Trs., LA., Cu. B 10 5 5x 34 

Central É. 8. Co.. Ltd.. 4% Guar. Db. 4 4%* | 96—99 Do. 4% lst Mort. Deb. Red . Stock 4 4%* | 81—56 

Ch. Cross. W. E. & City E. х. Co... 5 5ye "mei Manx Electric R. Co., „А Cun Си. Є. 5 44—5 xd 
Do. 4 Cuin, Pret, ...... nri 4 | 97% 314—4 Do. 447 1st Mort. Deb. Red .. ... Stock 4 ғ аы 95—98 -l 
Do. "Deb. Red... 4 47 95—98 xd Metropolitan Elec. ‘rams, fet. E 1 nil — - 
Do. “бу Undertaking, "4l Cm. Pf. 44 447* 31—4 . 5% Cum. Pref. . х 1 5 6d* E 

Chelsea Electric Supply Co., Ltd. ... 4 о/-* | Si— Do. 44% Deb. stk. Red.. Stock 44 * 

Do. 44% Deb. M—Ó— ouside 1 44%" | 102—105 National Elec. Construction Co. Ltd. 1 10 - і _} -4 

City of London Elec. Lt. Co., Ltd. ... 6 = 92—104 New General Тг. Co., 6% Cm. Pf... 5 nil -— H 
Be, OF Cum. PreC 2... — 6 6%" 11—12 North Metropolitan Trams Co....... ...|£4 10s. 1/- 1/-* + 
Do. 57 Deb. Red Arad 5 5%* | 122—125 Do, ЭЗ Mort. DO. „2... 100 34 ај 93 
Do. 4}% 2nd Deb. Red ....... an 4& | 442* | 95—98 Potteries Electric Traction Co. Ltd. 1 4 9jd* 

к^ og P. Dis. Co... , 4 21 72* 34—4 Do- SX Onus. с. isas 1 5 рад 

EETRI ESR 5 5%* Do. 44% Deb. Red .. ees] Stock 1 47* 

County Stas Laon Elect. Sup. Co. Ld. 5 4%* 7 Provincial Tramways ба Edi: seo 10 3 4% 4$—5] xd | 
Dé. OX Oum. PNE Lora i 6 бж | 2101—11 +} Do. 6% Cum. Pref. . 10 6 oz* | 10—11 -à i 
Do. 447 Deb. Red ............. GÀ 4 437 105—108 South Met. Elec. Trums& Ltg. Co. La. 

Do. 447 2nd Deb. Red .. 4 {2 95—98 6% Cin. Pf. (fully paid)... гоог 1 = 621.* 4—14 

Edmunson's Electricity Corp., Lui. 4 1/6* HH Do. су DU BU eee Stock — 4%* » ' 
De OY Ор. PIE oes ie 3} t€ —14 -i Sunderland Dst. E.Trs.1st Mt.Db.Rd.| 100 5 bx* 77—81 -7 
Do. 44% Ist Mort. Deb. Red ...... d 417 75—50 Yorkshire (West Riding) Eiec. Trams 5 nil — 1—1 

Folkestone Elec. Supply Co., Ltd. ... 5 2j-* 44—5 Dé, OX Cui. PES, nus arduis 5 nil — 

Bo. 5X QN, PIRE, inian 5 2/6* | 42—58 Do. 447 1st Deb. ov Wesen Stock 4) | 43%" 83—86- -3 
лае i DE Red Say ee 4) | 447%° ree 
ove Electric tin » Я 9 4j-* 6 А 

I. of Wight E. L. & P. бо, Db. Rd. 4j abl | 98-95 TELEGRAPH AND TELEPHONE 

Kensington & Knightsbridge E. L. Co. 10 5J-* 8—9 Anglo-American Telegr "m +h Co. Ltd.| Stock 88 30/- 55—58 
Do. 1% DoD: Rad Gvesqeexsiistes os 4 4* 95—98 Do. 6% Pref. Ord. .. .. Stock 6 yA 99—101 

Kens. & N't'ng Hill B.L. Cos. Db. Rd. 4 47* 98—102 ра: Dek. OBL... Btock 1} — 15—154 

London Electric Supply Corporation 4 2/112* 11—11 Gomniereial Cable Co., AY Deb. Red.. Stock 4 ze 89—86 
Do. PEE a oce visas aar vv Mano 6 о/® 4—44 Direct Spanish Telegraph Co. Ltd. 5 4 2/-* 34—83ł 
Do. 47 18% Mort. Deb. Red ......... 4 47 87—91 xd Da 409 Oui PTOL. bens PEE 5 10 5/-* - 

жонын Elec. ser oto Co., n 5 3/-* 55—54 Do. 44% Dubi: ыз 50 4 447 98— 101 | 
Do. 44% Cum. Pref. er 4h | 44%” 4$—5 Direct United States Cable Co. Ltd.. 20 ^ |1941—181 
Do. 4 % 1st Mort. Deb. Red ...... 4 447* | 102—106 Direct West India Cable Co. Lut, 

Do. 837 Mort. Deb. Вей. 3 sl ye | 87—02 44% Reg. Debs, Red .. 100 44 44% | 100—102 

Midland “Corp. for P. Dist. 1st Mt. D^ 4 442% 961—994 Eastern & 8. African Lid. AV Mt. Deb. 100 4 "à 98—101 

Newcastle & Dist. E. L. Co., £9 pat 5 | 3/74d.* | 80—91 Do. do. (Mauritius 3nb. 25 4 4 983 —1 
Do. 417 Mort. Deb. Red . 4} 44%* | 93—101 Eastern Ext. Australasia & China |... 10 7 5j- 12%—1 

Newcastle-upon-Tyne Elec. Suppiy.. 8 57е 61—6 Do. 4% Mort. Deb. Perp. ........ Stock 4 4%* 1 
Do. HS Pin. элө ^ 8 1/Afd* 6 Eastern Telegraph Co. Stock 5 83% | 129—134 
Do. 5% Pref. (fully paid) . 5 5%* 5—54 Do.- S65 PRI раи Stock 3 17 
Do. 16- Pra : 5 1/424 5—54 Do. 47 Mort. Deb. . sess cesse] Stock 4 4% 99— 102 

Notting Hill Elec. Ltg. “Со, | Ltd.. 7h 07* | 104—114 G. N. Tel. Co. (Copenhagen) .. CE 10 20 57* |305— 

Oxford Electric Co., Ltd. ............... 7 2/6" | 54—6 Indo-European Telegraph Со. Ltd..... 25 13 65/- 52—55 
Do. 4% Deb. Red.. - 4 4%* | 95—97 Marconi Wireless Telegraph Co. Ltd, 1 nil — 5H 

Bt. James and Pall Mall E. L. Co. Ld. 10 5/-* 71—8] National Telephone Co., Ltd., Pref...) Stock 6 65" | 108—110 
Do. 7% Non-Cum. Pref................ 7 3/6* 624—7 { Do. Deferred Э пена romi OOOK 54 6%* | 106—108 
Do. % Deb. Red. А 8} 8)z* 87—92 Do. 67 Cun. Ist Pu I x 10 6 6%*. | 101—134 

Smithfield Mkt. Elec. зар. `Со,, | Ltd. nil амы 4—14 Do. 6% Cami tad Pre... ue 10 6 6x%* 10—12 
Do. 4Y Oe ais D 4/-* 1—75 Do.. GY BEG Pré Les „зын ен» 5 5 52° | 5 Hu 

South London Elec. Sup. Corp. Ltd. 3 3/-* 24—8 Do. 84 DOS У ienn Aa Stock 8) | siz* 9? 

Sonth Metropolitan E і. & P. Co... 24 éd* i—1 Ds. A DOR. Ў: уез» ati ER Stock 4 45е |7 102 
Do. 7% Cum. Pref. . "ЧҮГҮ 7 $1d.* ġ—l ýh West African Telegraph Co. Ltd. .... 10 4 4/- 10—104 
Do. 44% Ist Deb. Rec — Á— 4j 44% 99—102 Western ут е Co., Ltd. . РЕ 10 7 67 1 13} xà 

Urban Elec. Supply Co., Ltd. 5 2/6* 14—2} Ti Do. 4% Deb. ао uvae] LOUDON 4 47% s ans А -$ 
Do. 5% Cum. Pref. . рете A 2/6* b Wes 
Do. 44° Ist Mort. Deb. Red ...... 4 4)17* 90—93 

Westminster Elec. Sup. DOE Ltd. 13 ИЛЬ Үш. MANUFACTURING 
Do. 44% Cum. Pref. ..... "i 44 | 4457" 4$—5 Aron Electricity Meter Co., Ltd.. 1 nil — aod 

Do. 6% Cum. Pref.. —| 1 6 та "A | 
ELECTRIC RAILWAYS, - Babcock &Wiicox, dy ce quoc 1 20 1/7}* 
> ya оо Deo. OY Pref  .. 1 6 Tha 14,5,—1 

Central London we ~ 4A pec ics A. е British Insulated & Helsby Самед 5 | 10 | 4-* | 6 -3 
Do. 47 Preferred.. 4 49 * 83—85 Do. ; Cum. Pref. . is 5 6 3/-* 5 6 
Do. Dr ferred.. vum 4 м 41—44 Do. а}, 1st Mort. Deb. Ree Stock 44 | 444" | 101—1 
Do. ^ Debentures.......... 4 av® | 101—104 British Tiomson- Houston Co i 

Ch. Gross Eust. & Hamp. Pp. Db.. 4 47,* 74—78 447; 1st Mort. Deb. Red.. Stock "x 44% 85—89 

City and Доп London Cons. js 24 24% | 48—45 British Ltd By Pre Electric е мм. 

Do. 4X Perp, Deb. „ананан " 47 | 100—103 sei e Scr оламан ы. р nil —- ES ues -% 
Do. 5% Регр. Pref. 1801 voee iecit 5 5%% 116—119 Do. Mort. "Deb. Red. TEIL Stock 4 47 45—55 
5 РА Q n. 113—116 Brust: E ена Eugineering Co.. 2 nil — 0—4 
ро. 7 Perp. Pref. 1898 5 57 113—116 T : 
Do. 52 Perp. Pref. 1901 ...... 5 5%% 113—116 б: Ж. а. ч ОКЫУ НД " 2 nil фа En -$ 

Great Northern & City Pref. “ А’ 4 11,54 14—12 Do. Hi Perp. In Deis os йа Stock 4 4 Ca — 86 

Gt. Northern, Piccadilly & е 10 4 4/- 4—5 Do. ‚ Perp. 2nd Пер. ............ Stock 4 44% 65—68 
Do. 4% Perp. Deb. ........... eee Stock 4 4% 78—82 +2 Callender s Cable and Const. Co., Ld. 5 15 15/- 10} 

ИОВ CONG аеннан Stock nil - 2—4 Do. Cum, Pref. di P 5 5. 5% xd 
Do. 3% Perp. Pref. Red............... Stock nil pe 3—6 Do. AP Ist Mort. Deb.. UT ETE Stock а) 43%" [1054—1 i 

Metropolitan A hd Stock 1 )* 86—37 -1l Consolidated Electric al Co., _ Ltd.. 1 8 std гі — ў, 

Do. 347 Preference Stock 9) | 347° S5—88 Crompton & Co., Ltd. ae 3 5 5% 1,4,—1H 
Do. 3 A сд" Pref. . е Е) Stock 3 3)7* 25.280 Do. ^ lst Mort. Reg . Deb. ÁN & ] 5 5% Р 99 
Do. 84% Convertible Pref. Stock 3) 347 * 70—75 тан "07 Cuin. ow Өзөн : y^ -A ye 

Metropolitan District .....................| Stock nil — 8—9 : 7 + T 
Do. 6% Perp. Deb. occ сов б 6 * | 102—107 -8 Do. 4j; Deb. Вей. sse] Stock 4 | 442° | 101—104 
Do. 4% Pref. Deb. .....................| Stock 4 47* | 70—75 Edison & Swan United “A.” £3 paid 5 4} | 2/6 1 
Do. Extension Pref. (525) ............ Stock nil -- 10—20 Do. do. (fully paid 5 4h Уз. z 

Ass. Ext. Pr. Guar. hy Ù. E. Rs. Co.| Stock 3 e] 07-60 Do. 4% Deb. Ке4........................ Stock 4 47" | Te 

Underground Elec. Railwavs Co о Lo. vA ond DEW Rodaan Stock 5 5% 87 | 

Loudon 5% Profit Shu. See. Notes| Various 5 57 35—39 "e. V Qua Peak Co., Ltd. ...... - E bacs m 

о анада Дас TAN Ы Tip op аы Do. 4: Ist Mort. Deb..... ............| Stock 4 axe 

' General Elec. Co.,Ltd., 57; Cnm. Pref. 10 5 5/-* S— 
ELECTRIC TRAMWAYS. А Do. Ist Mort. Deb. Red ......... Stock 4 47* 89— 

Bath Kieetrie Iram ways, Ltd. ......... 1 5 1/-* 411—115 Henley' sw. T.) Tei. Works Co., Ltd. 5 15 5/-* | 104—114 
Do. Н ТТИ ү с УВЕ ee ИАА i 1 5 57* TEST Do. 447 Cur. Pre’. | рм 5 4 9/4* 5— 4 
Do. 43, Deb. Red.. ‚| Stock Hi 41; 91—95 Do. 44% Ist мо Deb. Red ......| Stock 4 447 104—106 

Birin. & Mid. Trs., Lid. Ist Db. Rd. | Stock 4h | 4;* | 92—95 I. R. & G. P. Co., Ltd.. ew NCC 10 5%% | 151—161 +} 

British Electric Fraction Co., Ltd, 10 = xs 11—1: | -1 Do. 4 Dan. Red.. Oei eas) 100 4 45+ 95 
Do. 6, Cun. Pref. ............ ss 10 6 67* a» Tel. Const. & Maintenance Co. Ani 12 15 5%» 

Do. 57 Pe гр UA отаона, Stock 5 57 90—93 = 1 Do. 47 Deb. Ваз. Red ............ хе 100 4 4z* E 
Do. 44% DUDS «o2 сть LOGE 44 4) ^ 70—75 White (J. G.) & Co., 6% Cum. Pref. ... 10 7 8/-* ' 

City of elis din Irs. C 02, Cni: РЇ 5 5 2/6" 4ł}— 4} Willans & Robinson, Ord. Shres ... 1 nil 1/- -— 

City of Birmingham Trs. Co d. dus Do. 67 Cuin. атур, "oT 5 nil 6 
e st M rt. Deb, D 100 4 47 906—090 _Do. Ist t Mtg. Deb. 43 | Red, 100 4° 4 
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